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OECD Guideline for Testing of Chemicals (No.407, 1995)

OECD Principles of Good Laboratory Practice, Decision of the council

concerning mutual acceptance of date in the assessment of chemicals (1997)
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25

FE{bmgh (Zinc Sulfide, BEFF ZnS) % 0, 40, 200 BXTX 1000 mgkg D F B THEHED
Crj:CD(SD)IGS T v MNSPR)IZ 28 HEIREROREL, BN EEDOEERLLEEROL

fLeBEmL.
HEDBERECERT 3 EBON3E{LRBD shaho7e.

—RREER THRER, BENHEOREGRIZED NN, AENRKELARZIIDN
THEERE A5 AM ok T s, BTREBOSNTWANI &M, HRNHES
WERTHEILTRAWEHET L., EEHBVPMETHREINTS, TORREHENS
BB ERSCERTSE LTI RW BT L 7=,

THREOHAR—RIRBERRTRDoNIMED LRER—BETH D, HHRYHEER
SICRAYTBEL TR W E ML /.

I EEAIRE TR Sz, BED 40 B KT 1000 meikg BEOIF PERSIEZER I OEMIZ,
BIREICEEREHNRD N TWARNWC &, EET—F RAEE 2 &L TE
EEEBHEROZELETHY, SEOHBHOENPCEHDTHEI LG, BRYBERS
EEE DR WEFIE L S HET L .

5 AR TR ORE T 200 mykg FOICED s B0 HMERO®E{EL, 1000
mgkg HTHED SNTWENT &5, HRMEERS & IZED R BERMZL & H
L. ik, EEMREETRORET iooo mg/kg HOUEICED SN BB OMEHER B I
CHMEROEME, REMRKTRICEED SN THRNI E, miKFEAMBRE TR
RICEBERED SN &G, HERMERS LAREDOIWERNE(L AL
7. |

PLEDFERMNG, BEHEE HIT 1000 mgkg H THBEHERSCER T BN Ekid
RO SN, FEBRETICBITSERLES (Zos) OEZER (NOEL) I3,
MR & BT 1000 mg/kg &R L 2.
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- MEBXUEE

1. #ERME |

REEEL (IDEREEE) SUNTmBA > 7 —r SiRE S NS (BEFR : Zns,
ERRECR EUTUNOSPREETE 00000 0 0 RTINS
| MERTRODEEET BERORE — SRRV TH 5. RRWEATRIDRRE - R -
[ERGETTRELE. SRICERLEZO Y hOREROHERRL, HBRYEHOSENSE
ETHD MWL, EHLEN 7. '

CAS No. : 1314-98-3"

ST E : 97457
- EEE  EROERICBNTREY

Bl A 1180C THED | ‘

WA 5EY

B E:4.06™

YEFENE ¢ 0.688mg/7K 100mL(18TC) I

FOff . FHHEEE, FTWREICUE. KEFAZTIRBTHERFTHRLICELLENT

RN 2 U B,

2. HEREM o _
CHEF A UN—HREERS 2000 4 11 A 22 HIZ Cj:CD(SD)IGS 7 v b (SPF)
BEfES 39 ILEAFL, TDD %ﬁﬁﬁ% 36 LEEH L.

By AT, HEEED 8 HEOERE - Ji{EHIf), S —RRBEEREL T, @EIRE
MBFR 2RI, REBENT~ BICHEEBIMERESHIERIC X >T, SHOF
BGENZIFE AL IR L. BRERBROERIL 5 B, AEMEEILEN
167~199 g, BEDY 136~161 g TH-o 7. HEHOEEFHEM, FHEEL20 2LRATHD D
EEEALL. |

I, %’%ﬁ)ﬁ?tﬁ%ﬁ;%%%& LA 2 0F v 720A%G, 1 70F v 7
— &/ —(DAS-5002 Notebook™ System, BioMedic Data Systerns, Inc. )& W R L7z,
F-SIHRES, BRUNE, BNES, KRR f5, AR S5UW, RHEBE

CBMEERRLE S VeI 2EL, THREBCIRERSOLOY —I I~
' 7
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V&=,

3. BEE

B - SN2 sO2ATHAREZEC T, BE 242TC (FEEHE 19~25T) , M
IBEE 55115% (BFEMEH 35~75%) . BSHK 12 EK, B 12 B H (7:00-19:00)
CEBES L ATREEA L. SEMETOREEOEHER 21.3~234C, 478~
643% TH DT,

B S REF OZBBMARY (X—FF v, BEFr—ILR - VA—H) 2RLE
R H—BF— FEA— (265WX426DX200Hmm, bF TREEEHER) ATHEEL &.
BVRIE 1 — DB D a~5 T (FIHD) | BAEIR 1 r—UBk 0 1 ENEL, 25
Cvmges (REURSERG) FCRELTHEELE. F—UORBSMI, #1150
T a L. RECREEAT S | ANERAEAGEE (hF RSN
%, BKICRWEE AR DRk — MR (500 BETT00 mL, NF T BAEEBHRID
EEALE. F—3 (SHB0 , RIS I UMKIRIZE 1 BB,

Biicid, EREAEREE (MF, 4TS5 VERTER & 5umO7 1LY
B, SRR L kRikE B ECERE Y, 8 1 ESR L.

B & D DR A S OB R EREES, ST CED R A HA LTS T
EERER UL, 7, SREKDKEEICELL kR E ERINICIEEL, AELE

HEIZESLTWA I EEZHERLTNS.

4. & &

51X, OECD HA BRI AC¥UTROESE L. ZEHMIT 28 BEEL,
FRECESLEEV OFEAWTLH LE, FaFic@iEn&s Lk

FRBROMABHREODICERL L 7 AERER S THEE (AR 0, 100, 500, 1000
me/ke, EhMEC  REEMERE 3 T, AR LBSRIIARRY O —&RRE #F o
EMRE, REERM@M, B TR BR BRRE SIF, BR, R), SISmAICRE
BEREZES SR o/. INSOEREMNS, FRBROEAREL 1000 mgkg &L, AT
5T 200 BLUN 40 mg/kg DEF 3 ARBEREL L. i, BIE (0.5%CMC-Na KIFH) O
BERETAREDIE. BERRIL 10mUkg &L, BEBCHE LAEIESVTE
By O GHREZREH UL
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HERE AV (0.5%CMC-Na AHEHE : CMC-Na, BESUEZEH ; Lot No.009G1773) I0H.
Sk L TRRBER L 7. FESEEE L H S L, B510608 5 2 T 12 AR ZREICSTE -
BRI EFE L. S5 RP OSSR EOE—H%% 4.0 3L 100 mg/mlL OIEBE THRIRL .
Fi, DEFHSFCEAEREORSEEZ2HL, REEET10%2LNTHS Z & 2HEEL
7@k GLP FiC T, WAEE D). BSHFORRMEOLELMTL, TOMED 5
L, EHELEMo .,

FERED LT 1000 mgke BO—HOBYIC, RSHRETE 14 BEOEEHRE %2R
7z.

5. BEfEA
B EEEE 7 &) EI AR T R fEE 2
B % B i L ' =
# H 67 6 6 ¢
$ m® (10101~10106)°  (50101~50106)  (10107~10112)  (50107~50112)
| 40 ¢ ° - P
6 6 ) )
200 mg/kg (10301~10306)  (50301~50306)
1000 mg/kg N ° C :

1), 229 BICHEE; 2), 543 BICHES ; 3), Bl 4), BES

6. BlZ - YiEHEE
TEROEBEZRELE. b, HLHEORTIHRSAKBEZE LA, E1~7THZE
1HELRE. Fi, $20 HEBRZEERFRELZ.
6.1 —fRiRiE
| BSHRE L B2E GE5N, %), TOMOMME 1 H | EFNRicERLE.
6.2 T EhRE
LT ONT, BTOOOHEBZRSMARNIC 1 B, RSHAEFICEE 1E, F
BICREL. @Q~@OEBOREIZSE 4 BOFRICERELZ. ()~QDEBAIDN
T, RERS LPYEZOMEZREL T FREAICTHE BT, AREARD
WoaperEy NI FUNERITHE L TWRNENER L. ()~@OEBOHMIET
Bio, 237V VER, AR TR |
(1) 7 z—RIRREE

(10401~10406) (50401 ~—-50406) (10407~10412) (50407~50412)
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TROEHICDOWT, d—AF—JATORREBNEFICL o BT, FOR%ICH
— 72T 4 —IV KINT 2 HOBRET - /. |

B—LT =5 KROHE, REOR), ®E@GEOHEN, HBORE), RERRE |
i, ﬂEﬁﬁO)Eﬁ%ﬁ;é), B O /), S, FEE, WRE, N RUSFICHT AR
iy, WEALE

F—T 74— FA : HEE(TR, $R), BEREBEEEYE, I, PR, BT, B
#), HETE, EFTH
(2) B9 5 RILDOBIE

TROHBZEA—T 74—V FATHELx.

BILRE, BRERR, ZZRIERRES

(EFEMRFICOVWTI 2 BITWEHOFEEZRERLE. )
(3) EAHAE _

EABEEBA b LA 25— DPSSFUFN T =R =T, BT F)ER
T, WilkiEH, BEENEFNENAELE. 2B, NEd 2 BFEEEEERL .
(4) BFRBEEBROHE

B S5 8 B8 3£ B (SUPERMEX (SM-36), EIHT%EW(H%))?&% V1 EERIE L . 7:133
HIEERBIEREN S 10 HEITHRE L. _

BREABROREDORESR BRMEOEEEZELEAELVBD SN D,
B ORERThRMN .

HlFEE o) BAHEEEBEAR ML 25— DPSS[TFINT 73“—25“—:/]) (Fk)fr <y
@) : BFRSEERERIFEEIS(SUPERMEX, SM-36), ZERTEHIR

634 E

SFRIOEEAETF LR (EB-32008, HREHEBUER) 2RAWT, £1, 8, 15, 22,
28, 29, 36 BLU42 AICBIEL =, '

6.4 #EE

B P L RAASEEEET LR (EB-3200S, SEUAETR 2RNT
A1E (BE7HME, BE4ER) BEL, 1 LS00 1 ATSEEREEH L.

6.5 MRFERIRE

29 BB RUNE 43 H O EMRNRICENREBYZMBY L DHEEL, FF RS
=NF MU L (FRF—), BIEER) ZEEARSL THEL, BRBRXOR

- 10
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L7 BRLAMBEZAWTRIEERTHREZAELEZ. 9, (10QHEFIZE, EEE
FHIELT32whvB T T B=F MU AKBEEERL, BOSRLTES N M
AW, FOMOERORFICIE, EEMIES EDTA2K TULE L /= Mg % B\ is.

H H

Vil S

(1)  FRIDERERBC)

Q) ANEFOVEEMHD)

3 ~NTh&ZVDw MEHY

4) FHEFMEREFMCY)

5) FERMmIKmAFZEEMCH)

6 FHEFRiMERMDARBEMCHC)

(7)  HAFRMEREX

—A70— DC A E—F > AR%kitiE
SLS NEJ Ot ik
FRIER/ IV X s fEi ik

(1), @)EHVEH

), QLVEH

@. L DEL
FNIL—F—E2ANWe7O—81 b A K

) —i%
(8)  M/MEREPLT) —Z70—DC A E—F 2k
9 obkortrEREED Quick —B¥i%
EfEa ha R S AT R - -
(10) B(APTT) Ebr 7y AF 8%

(1) HBIMEREWBC)
(12) BIERESE

RFDC 1 > ¥—&F Ak
Wright REBFESICOWTHAE

HEHEER
(H~(3), ), (11 I NE-4500 (A A w7 ZER)
7N 1 R2000 (2 A w7 AMD)
(9), (10) tKCI10A (F AN F#)
(12) : MICROX HEG-50 (A >
6.6 MikA{LFRIRE _
FHEMREIEHCER U/ o —8 %2 =i TH 30 fAFEFERRLBEL, #5772 m
BWEAWCTROEB#HIEL &,

1A H 5O
(1) ASAT (GOT) UV-rate & (JSCC B EH)
(2) ALAT (GPT) UV-rate ¥ (JSCC gz Ei%) '
(3) T GT T-INF 2 p-m b7 V) FEEE (SSCCHEE)
(4) ALP . p-= k7)) EEERE B (JSCCHREE)
(5) BEYIES - BESREE (BOD )
(6) REEH BEFE-UV 5 (Urease-GLDH %)
(N VT F Jaffé ¥
(8) FNa—2 BESE-UV ¥ (GIcK-G6PDH )
9) BavAso-—Jb BEsRiE (CES-CO-POD #5)
(100 PUFYESATF BEFETE (LPL-GK-G3PO-POD %)
(1) #&BEA Biuret %
(12 TFINT=> BCG &
(13) AG K anBLULDEH
(14 ANV TL OCPC %
(15) i) > BEETE (PNP-XOD-POD )
16) FhrUTL A 7 BIREEE
an  AUTA A F 2 BIR B
(18) Zo—jb A1 F BIR B

LS

11



(D)~(18) : AL 736-10 & ((RA sZH/UHEFT)

6.7 RERE
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BREMEHE 6 L OFERZHRSHFTOE 2 HE 4 P LUEEMM T OE 37 HE
6 ENICEHE] L T, FiLoEEZHEL =

H B
(1) pH BRIV TFA AT A IR, N1 AT 4 AR )
@ EH BEBEHEELVTA AT IR, N1 AF 2 AN
(3) FHN3—R HEBEECENVT A ATt 9P A, NI AF4HB040)
4 rhF BEBEEINTARTAvIR, N1 AF L AR )
(5) EVIVE ABRERNVNT A ATA v IX, NIV AT 4 AR )
(6) & BEIE(TNVTAAT AT R, WATZI AT FUR )
(m wOvY =52 BBEEEENTFAATA9IA, NI AF 4 0)U8)

HIEREE

W~ ZVZF 97 100 ONAII A5 4 3R -

6.8 IREFRRE
() BEEE

ABOTEOEETERFET LIFF (AEG-120, (EEEYET) %AV THIEL
. E7e, WEHOEBRIESNTHANER GHESHR) 2EHLE.
PR, BE, B, BB RELEA SRR BORS BREE M, OB

Q) FEFLRE

EFPITONT, Rk, BEXRERZUE - L, REFEIELEIRL 2.

(3) AEEBERE

SEMOTRORE - HMEFERL, 10%9HEY VEEFFIL <Y VETEEL,
FLE. 2L, BRBIUEBR EEIZIT 7 % (Boun#) T, [EEREN—F—RIT
FE RY H (Davidson #) TEILETLEER, 10%PHY CEEERI <Y R

REFLE.

FCREE, MEBRORESORA), i, B, T2k 8 BBy ViR
=), 8B, & 1R TE, TR E'J%‘, R, D, MR, BRER - N—F IR,
TEM, FRBEEMESD), [REBLON, BE, HELE anilR, BR, F
E, B, OBERt, TEV oNHE, BBRIEEY SN, SEFWE, SHECRRE), ARMRE

i

REMEENREIL, RS TRANEHOMHEOXNBE & 1000 mgke BO £
EOEMBE - 1S L ULERIMIORABNET B DWW TEERZE>TAT M
) TFTURMIEREMERL, SR LE EXEHOBRIIBWTEMES 10401

12
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& 50404 ORI EENMERHER LI ®D, INSIDOWTHEF IO EEENRE LT

a5 7=,

. ShEtERmRT
SHEF—51E, SEHBRREE TR EMIT L. T720b5 Bartlett T
SHPEOREETL, HPUIELNESR—TEREIHNE, SENEL<RNER
¥d Kruskal-Wallis DBRE 27> 7. BEICERENRED 5 NS Dumet #FF721
Dunnett HOSEHBREZITo /. BHEF—F W aXd O x MEEFY, GEENE
5SS Armitage O 1 “RETHIBR E SRR B L. |
GHEHRITONSERITROEBD THS. —RRE, FHREGHER—R
L, FMICHT B RESOEE)BLURERAREICOVTI, Hettimiis S
LMol
SEHERE 65, BER NRFORE DEEEPORE, REEE (@
WEE, MNER , TRRENERF-5 GIKEH, BIE,
B SEERR)
E RBE H BE, YNIO—RZ, &Rk CULEY, B,
TREY S —5) , RERRRSE R

13
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g

. —ARIREE (Table 1)

R DBLEACK BB O 2 41, 40 meyke B OBE 141, 200 me/ke B DA 151, 1000 mevke
BOME 1 FlICRD 5N, E/FIRERAS 40 mgkg B OHE 2 5, 200 me/kg BEOHE 1 51,
BAIBLOMETER, H5VIMEE, FEBRSEUBEN 1000 myke BOR 2 1T
BB

fTHRE (Figure I, Table2, 3, 4, 5)

‘ﬁ'a‘-?«ﬁféﬂ:iﬁo)/\& RV O TEIROFER, 55 2385 55 4181T 40, 200 B K U 1000 mg/kg
B O 1~2 PICAHBRED 51z, F—T7> 74—V FRBER, FIRICHT 3RS,
ENBLUBREGRAETIE. BEIIED AR,

. #AE (Figure 2, Table 6)

BERYESRSICRET 3 EEDN 3 TLIIED SHush o 7.

. {BfEE (Table 7)

HROERSICERT 3 LBDONSELRRED s N7,

. MEFERBZE (Table 8)

RSN THOBRE T, 3BBEESE L TEERFPRSERRLEOEEI 40 B
$ X 1000 my/ke B OMETRD Sz,

. MEAE{LERNERE (Table 9)

HBRYERESICERT 5 L BEbN B kiiAD s naho 7.

SR TR ORE CRHBR L WL THERT VA 74 A7 7 ¥ —EOEME
7% 1000 mg/keg BOHET, ASAT(GOT)DEEAS 1000 me/kg HEOMTRD ONE. Th
50, #EHERTHROBREICRDONEN I EMS, WINDHRYERE
5 FFRED RN L &R L.

14
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7. FRERFE (Table 10)
HBRYHICERT 2 EBEbN5 IR0 shaho .
REMMBIOERENRE (B4 BBIUE R ORET, MBRIERYEREE
EOMICERAZRED SNzl ok

8. SvEEE (Table11, 12)

FE MBS TR OBRE THEE LB U THES RO EMER OB EAD 200 mgks
BHOMTED SN, LML 1000 mykg B TRED SN THWARWI EM S, HERWHE
£ L CIREEORWERIZEL ST Uk, B2 RERER TRORE CH B & ik
UTHEBRBREOHNERD X UHMERDEEN 1000 mg/kg HOM TR 5Nz,

9. FEFi R (Table 13,‘ 14)
HERYEICGERT 5 BN I E TR s Riaho k.
BREAZLELT, REANBLUEEHER TEEIBHICBNT, BRORRS
KR, FFEOHRIEmLSE, MoBaly, TROBR, BRBIUEER HEn/hE,
FRIROKEE, EEOREBIURENHRHCED N, |

10. JEFARET R (Table 15, 16)

RREICRET B & BB 2L 5o .

BROELE LT, BEONIFE, MOEKEREER L CRRHE D, BEOR
BHESEEAEE, FSOPIRSARIET, BREAEEREEY, NAFED
SRR, SROFEEERAT, Bh, TIIE, BAREE LEO®
F, BRSNS CKEEORRIEY > /N REH, BEOVBIEEEE
B L URTRO BRI, BE HEORTRORD S L UREHE U >/ Eha,
AIILAR O IR B A FAERADER, SRR OIS S L URARR, T8 ORIE, Bo
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ERFEEOIWBREREL EHET L.

R TR ORAT 1000 meke BORITED 5V MROEHERES X THIHE
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Twenty-eight-day Repeated Oral Dose Toxicity Study of Zinc sulfide(ZnS) in Rats
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Teenly-eight-day Repeated Oral Dose Toxicity Study of Zinc sullide(Za$) in Rals

Siudy No. BO0OS?S
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0 No Abnormalily 12 02 12 12 012 12 (2 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 10 10 110 10 10 10 12 12 12 13
Loss of Tur I t+ 0020 O0O0CO0CTO0O0CCO0CTDODODOO0OO0OTO0ODO OO0 G DO 0 ! LTI I 10 O G 0
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Crusi formation 06 + 000 0 0 @ 0 0000 00 D& D OO D DO O OO0 O O OO O O O 0 O !
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200 No Abnarmality 6 6 6§ 6 & 6 6 6 6 6 6 6 6 &6 & 6 6 6 6 6 €& 6 6 6 6 6 § & 6 6 6 £ § 6
Loss of fur 1 t 00 0 006 O0O0COTDOOTDO OO OCOCOC D0 O0O0TO0 OO0 O D0 0 00 0 0 00 0 0 0
Crus! formation 09 t 000 0O0O0CODSD®D®OE OO D0 OCOCODO DO OO0 O DO O 6 0O 0 0 0 0 0 0
Ins Number of Arimals 12 12 12 12 12 12 12 12 §2 12 (2 12 12 12 12 (2 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12
1000 No Abnormalily 1282 12 12 12 12 12 32 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 11 11 0 10 10 10 10 10 10 10
Loss of fur 03 000 0 0 0 0 O0C OO0 OO0 DO DO O OO O 00 0 0 OO0 0 0O 8§ 0 O O
Seratched wound 0l t 06000 0 @ 0 00 OO0 OO0 OO0 O ® OO0 O O 0 O Q0 0 0 1 I 00 0 0 ¢ O
09 t 00 0 0 0 0 0 O0O0C0OGOCCECO O QDO OO0 0O 0 0 O0 0 0 0 01 0 0 0 0 0 0
Crust [ormalion 03 + 0 0 ¢ 0 0 0000 & 0 0 0 O O D OO0 OGO OO0 OO0 1 IGO0 VL1 U I 1
06 t+ ¢ 06 00 000 0 00 0 OO0 @ QOO0 OGO OO0 O O OO0 0 O [ I 1 I 1 I
09 t 9 ¢ 0000QC6€O0O0DOOO0OO0OOCOCOCOE®O OO OO O B O O O 1 O I 1 1 1 I 1
t, Preseni; 1, Slight; 2. Moderale; 3, Severe;
Time 10, Jusi before dose. ; Time 20, Just alter dose. ;
11, Forelinb; 03, Face; 06 . Neck; 09, Back;



Twenty-eighi-day Repealed Oral Dose Toxicily Study of Zinc sullide(ZnS) in Rals

Sludy No. BOOOSTS

Table | Clinical Sign -"Summary Hale
Test Substance Day 18 19 20 21 12 13 24 25 26 2 28 29 30 31 32 33 34 35 36 37 318 39 4o
Dose (mg/ke) Findings Time (0 20 10 20 10 20 10 20 (D 20 1D 20 10 20 10 20 10 20 10 20 10 20
InS Numher of Animals 212 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 6 & 6 6 6 6 6 6 &6 b &
0 No Abnormafity 12 92 12 12 12 12 12 12 12 12 12 12 12 12 12 #2 12 12 12 12 12 10 5 5 5 5 5 5 § &5 § 5 §
Lass of [ur 1 t 00 D 0O O O Q0 Q0 0 0 90 9 0 0 OO0 O DD OO0 2 T FF I 1! 11t 11
ins Nomber of Animals 6 6 6 6 6 6 &6 6 6 6 6 6 6 & 6 6 6 & 6 6 6 & 6
40 No Abnormality ) 5 8 6 6 B 5 4 4 4 4 4 4 5 5 5 5 5 §5 5 5 5 5 5
Crust lormalion 6 S S U IR N U NS I NN NN A NN TR N SN SN N R H N N A B I
0 N A I S DS S R S S A A S N (N N D S (R T T O S B
ns Number of Animals 6 6 6 6 6§ 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 &
200 No Abnormality 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 § 5 4
Loss of fur 11 + 00 0 G OOO0O OO0 ODODTODOTCO0O O DO O O O O O 1 1 1
Crust formaiion 09 £ ¢ 00000 D0 DD O OO DS O 0 O O O DO O I
ins Number of Animals 1212 12 12 12 12 12 12 12 12 12 12 12 12 32 12 12 12 12 12 12 12 12 6 6 6 6 6 & 6 6 6 6 6§
1400 Ko Abnormality 1010 10 10 t0 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 0 10 6 6 6 6 & & 6 & 6 G ¢
Loss of fur 03 + 4 00 00 O0CO0O0O0CO0CCO0COCO0COCO0OOTODOO0O T I 1T L 1L O O O O O OC 00 0 O 0
Scraiched vound 03 t+ 00000 O0O0O0O0GCO0CO0OCOCCOCO0OO0OOTDOO0O O O O O DO O O 0 QOO0 0 0 0 O
09 + 0000 % 00 O0COTCCO0OOOCTO0OTO0CODODTDOTODO O G O O O 0 0 O 0 0 OO0 0 0 0 0
Crosi formation 03 + 1 011111t e 6 09 0 ¢ 0 800 D0 0 0 0 0 0
06 + 111222 110ttt 0 00 0 0 0 0 0 0 0 D D DOD O O
09 L1 e 1T 000 00 ¢ 0 0 00 0
4, Present; 1, Slight; 2, Moderale; 3, Severe:
Time [0, Just before dose. ; Tize 20 , Just alter dase. ;
1l ., Forelinb; 03, Face; 06 , Neck; 03, Back;



Teenly-cighi~day Repealed Oral Dose Toxicity Sludy of Zinc sultide(ZnS) in Rals Sludy No. BOOORTS
Tabie 1 Clinical Sign - Summary Male
Test Subsiance Day 41 41 43
Dose (nz/ke} Findinas Time
1§ : Number of Animals 6 6 b
0 No Abnormalily 5 6 &
Loss of fur i1 + 1 0 0
In§ Number of Animzls
40 Xo Abnormality :
Crust formaiion 06 1
ot t
ins Number of Animals
200 No Abmormalily
Lass of [ur 11 t .
Crosi foroation 09 +
in§ Number of Animals 6 6 6
1000 No Abnormality 6 6 &
Loss ol [ur 03 t 0 0 0
Scratched wound 03 + 0 0 0
04 + ¢ 0 0
Crust formaiion 03 + 0 0 0
6 + 0 0 0
0 + 0 0 0

+, Present; 1, Slight: 2, Moderate; 3, Severe;

1. Farelimh; 03 , Face: 06, Neck; (9, Back;



Tweniy-cighi-day Repeated Oral Dose Toxicily Study of Zinc sulfide{InS) in Rats

Study No. BOOOSTS

Table 1 Clinical Sign - Summary Female
Tes{ Subslance qu 1 2 3 4 § ] 7 8 g 10 1 12 13 14 15 16 17
Dose (ng/ke) Findings Time 10 20 10 20.10 20 10 20 10 20 10 20 10 20 10 20 10 20 1¢ 20 10 20 10 20 10 20 10 20 10 20 10 20 10 20
Ins  Kumber of Animals 1212 12 12 12 12 12 B2 12 02 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 82 12
0 No Abnormalily 12 12 12 12 12 12 12 12 12 12 12 12 12 (2 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12
ins Number of Aninals 6 6 6 6 6 6 6 6 6 6 6 & 6 6 6 6 6 6 & 6 6 6 6 6 6 6 6 6 & 6 6 6 b 6
40 No Abnormality 6 6 6 6§ 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 & & 6 6 § 6 6 6 6 €& & & £ 6
Loss of for 1t t 006 0 0 0 0O0CO0CTO0ODTCOCTOCOCTDOTDO D D 0 O O G OO0 O O O 0 O 0 0 O O O O
In§ Number of Animals 6 6 &€ 6 6 6 6 6 6 6 6 6 6 6 & & 6 6 6 6 6 6 6 6 & 6 6 6 6 6 6 6 6 6
200 No Atmarmality 6 6 6 6 6 6 6 6 6 6 6 6 6 6 & 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 & 6 6
InS Numher of Animals 1212 12 12 12 12 12 12 92 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 912 912 12 12 12 12 {2 12 12 17
1000 No Abnormalily 1292 62 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 912 12 12 1% 12 12 12 12 12 12
Loss of fur 11 t+ 00 0 0 0 O0C OO O O OO0 @ 600 OC OO0 OO OO0 DO OO0 OC O OO0 O O @
Tesf Subsiance Day 18 19 20 21 22 21 24 25 2 27 28 29 30 3 32 13 M 35 36 37T I8 9 40
Dose (ma/ke} Findizes Time 10 20 10 20 (0 20 10 20 10 20 10 20 10 20 (0 20 10 20 10 20 10 20
in§ Nenber of Animals 12002 12 12 12 12 12 12 12 12 12 12 12 12 12 (2 12 12 12 12 12 12 12 6 &6 6 6 6 & & & 8 6 6
f No Abnormality 1202 12 12 12 12 12 12 42 12 12 12 12 92 12 12 12 12 12 12 12 12 12 6 & 6 6 6 6 6 & 6 6 6
Ins Number of Animals 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 5 6 6
40 No Abnormalily 6 6 6 6 6 6 6 6 6 6 6 6 6 6 & 6 6 & 6 6 6 6 5
Loss ol fur il + 0 0 0 0 0 O OO0 DD O O O O 0 O O 0 0 0 0 0 0 1
ing Number of Animals 6 6 6§ 6 65 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 b
200 No Abnormality 6 6 6§ 6 6 6 6 6 6 6 6 6 6 6 & 6 6 6 6 6 6 & &
ins Number of Animzls 1212 32 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 6 6 6 6 6 6 6 6 6 6 6
1000 Ko Abrormality 1212 92 12 12 12 (2 12 12 12 12 12 12 12 12 12 12 12 42 12 11 11 14 5 5 5 5 5 5 &5 5 5§ § §
Loss of fur 11 t 9 0 0 0 0 O0CODOOQCEO DO OO O O0QOTD0ODOD ST O T T LT TN L 1T
t, Presenl; 1, Slighi; 2. Moderale; 3, Severe;
Time 10 , Just before dose. ; Tize 20, Just after dose. ;
11, Foreliob;



Tweniy-eighl~day Repealed Oral Dose Toxicily Study of Zirc sullide(ZnS} in Rats

Tahle 1 Clinical Sign - Summary
Tes! Substance Day 41 42 43
Dose (mg/Kkg) Findings Tine
Ins Number of Animals 6 6 6
0 Yo Abnormaliiy 6 6 6
InS Number of Animals
40 No Abnormality
Loss af fur 11 +
| s Kuaber of Animals
: 200 No Ahnormality
ins Nogher of Animals 6 6§ &
1000 No Atmormalily 5 6 6
Loss of for ] L S T { I 1
1+, Preseni; 2, Moderale; 3. Severe;

11 , Forelimb;

1, Slight;

Stody No. BOOCS75



Twenty-eight-day Repeated Oral Dose Toxicity Siudy of Zinc sulfide{ZnS) in Rais

Study No. R0QO8TS

Table 2 Functional Observations, Detailed Clinical Observations - Summary (Week )
Sex S Nale ! Female
Test Substance : In§ Ins Zn8 InS 2nS Ins ins Ins

Item Dose {me/kel : 0 40 200 1000 0 40 200 1000

Findings Number of Animals : 12 § i I2 12 6 6 12
On removal {rom home cage
Trauma

None 12 6 i 2 12 6 6 12
Color of skin . :

Normal . 12 6 6 12 12 f 6 12
Soiled fur '

None 12 ] ] 12 12 G [ 12
Condition of fur

Normal 12 6 6 12 12 6 f 12
Exophihalmos

None 12 6 6 12 12 6 6 2
Patpebral closure

None 12 i & 12 12 ] ] 12

~ Color of mucosa

Narmal 12 6 ] 12 i2 i 6 12
Occurrence of secrelion ‘ :

None 12 6 b 12 12 6 6 12
Lacrimation

Hone 12 L] § 12 12 6 6 12
Salivation

None ’ 2 6 i 12 12 6 6 12
Reactivity on handling '

Normal 12 6 6 12 12 6 ] 12
Pupil size

Normal . 12 i 6 12 i2 6 i} 12




Twenty-eight-day Repeated Oral Dose Toxicily Study of Zinc sulfide(Zn$) in Rats

Siudy No. BODOBTS

Table 2 Functional Observations, Detailed Clinical Observations - Summary (Feek 0)
Sex : Nale Female
Test Substance : ins In§ FAN) ins ins In3 ~ In8 In§

lten Dose {mg/ke) : )] 40 200 1000 0 40 200 1000

Findings Number of Aninals : 12 6 6 12 12 i 6 i2
Open [ield
Diarrhea

None 12 i} 6 12 i2 i i} 12
Polyuria

None 12 ] B 12 12 6 6 12
Posture

Normal 12 6 i} 12 iz - 6 6 12
Piloerection

None 12 6 ] 12 12 6 6 12
Breathing

Normal 12 6 fi 12 12 f ] 12
Gait

Normal 12 6 ] 12 12 6 ] 12
Convulsion

None 12 6 i 12 12 i i 12
Stereotypy

None 12 ] b 12 12 6 i} 12
Bizarre behaviour

None 12 fi B 12 12 b ] 12




Twenty-cight-day Repeated Oral Dose Toxicity Study of 2inc sullide (Zn$) in Rats

Study No. BO0DOSTS

Tahle 2 Functional Observations, Detailed Climical Observations - Summary {Week 1
Sex : Hale Female
Test Substance : InS ins ins 108 ins ins Ins Zng

[tem Dose (pg/ke) : 0 40 200 1000 0 40 200 1000

Findings Number of Animals : i2 6 ] 12 2 6 6 12
On removal from home cage
Traupa

Rone i2 6 ] 12 12 i 6 12
Color of skin

Normal 12 6 § 12 12 & 6 12
Soiled fur

Hone 12 6 6 12 12 i ] 12
Condition of fur

Normal 12 6 L] 12 12 6 i} 12
Exophthalnos

None 12 6 8 12 12 6 i} 12
Palpebral closure

None 12 6 & 12 12 6 6 12
Color of mucosa .

Normal 12 B 6 i2 12 ] (i} i2
Occurrence of secretion

None 12 6 6 i2 12 6 ] 12
Lacrimation

None 12 i 6 12 12 6 6 12
Salivation

Nane 12 6 § 12 4 6 6 12
Reactivity on handling

Normal 12 6 6 12 12 6 i} i2
Pupil size

Nornal 12 6 ] 12 12 i i i2




Twenly-eighl-day Kepeated Oral Dose Toxicity Study of Zinc sulfide(ZnS) in Rats

Study No. BOODOETS

Table 2 Functional Observations. Detailed Clinical Observations - Summary (eek
Sex : Nzle . Female
Test Substance : InS Ins ins In§ ins In§ ins inS

Ttem Dose (mg/ke) : 0 40 200 1000 0 40 200 1000

Findings Number of Animals : 12 ] 6 12 ‘ 12 ] b 12
Open field ‘
Diarrhea -

Hone ) 12 6 6 12 12 G [ 12
Polyuria :

None 12 b . ] 12 12 6 ] 12
Posture .

Normal i2 ] 6 12 12 -6 i} 2
Piloerection

None 12 b B 12 12 ] (i} 12
Breathing N . .

Normal 12 i ] 12 . 12 6 6 12
Gait . . .

Normal 12 6 ] 12 12 6 6 12
Convulsion : ‘

Nuze 12 6 f 12 12 6 & 12
Stereatypy

None 12 6 i} 12 12 i 6 12
Bizarre behaviour

None 12 6 f 12 12 6 6 12




Twenly-eight-day Repeaied Oral Bose Toxicity Study of Ziec sulfide(ZnS! in Rats

Study ¥o. BOGOSTS

Table 2 ) Functional Observations, Detailed Clinical Observalions - Summary (Week 2)
Sex : Kale Female
Test Substance : InS Ins ns in8 ins Zns InS Zns
[ten Dose {mg/ke) : 0 40 200 1000 0 40 200 1000
Findings Number of Animals : 12 f b 12 12 6 6 12
0o removal from home cage
Trauma
None 12 f ] 18 12 6 i 12
Positive (back) 0 0 0 1 a 0 ] o
(left nose) 0 0 0 1 0 0 ] ]
Color of skin
Normal 12 § 6 12 12 6 i} 12
Soiled fur
None 12 § 6 12 12 6 i} 12
Condition of fur
Normal 12 § ] 12 12 6 6 12
Exophthaimos
None 12 i 6 12 12 6 6 12
Patpebral closure
None 12 § & 12 12 6 6 12
Color of mucosa
Normal 12 ] ] 12 12 6 ] 12
Occurrence of secrelion
None 12 6 b 12 12 6 6 12
Lacrimation
None 12 ] & 12 12 B 6 12
Salivaiion
None 12 § 6 12 12 b 6 12
Reactivity on handling
Normal i2 6 ] 12 12 6 6 12
Pupil size
Normal 12 6 i 12 12 i} ] 12




Twenty-eighl-day Repeated Oral Dose Toxicity Study of Zine sulfide(ZnS} in Rais

Study No. BODORTS

Table 2 Functional Observations, Delailed Clinical Observations - Summary (Reek 2)
Sex : Male : Pemale
Test Subsiance : ins In8 ins a5 ins In8 ins Ins

Item Dose (mg/ke) : b 40 200 1000 0 40 200 1600

Findings Rumber of Animals : 12 6§ ] 12 12 i 6 12
Open field
Diarrhea

None 12 6§ 6 12 12 i 6 12
Polyuria

Hone i2 6 6 12 12 6 6 12
Posture

Normal 12 6 ] 12 12 6 i 12
Piloerection .

None 12 ] ] 12 12 L 6 12
Breathing

Normal 12 6 6 12 12 i} 6 12
Gait

Normal 12 f 6 12 12 (i} 6 12
Convulsion

None 12 (i} 6 12 12 6 6 12
Stereotypy

None 12 fi b 12 12 (i} 6 12
Bizarre behaviour

Rone 12 i ] 12 12 (i} i 12




Twenly-eight-day Repeated Oral Dose Toxicity Study of Zinc sulfide (Zn8} ie Rats : Study No. BODOBTS
Table 2 *  TFunctional Observations, Detailed Clinical Observations - Summary {Reek 3
Sex : Hale Female
Test Substance : Ins ins Zns Ins ins ins Ins ins
Item Dose (me/ke : 0 40 200 1000 ] 40 200 1000
Findings Humber of Animais : 12 ] b 12 12 § 6 12
On removal [rom home cage '
Trauma
None 12 4 & 10 12 ] G 12
Positive {back) 0 1 0 1 0 0 0 ]
| (back, neck) 0 1 ] 0 ] 0 0 [}
i {left back. lelt nose) 0 ] 1] 1 0 0 0 0
Color of skin
| Normal 12 ] b 12 12 ] 6 12
Soiled fur '
None 12 [} i} 12 12 i 6 12
Condition of fur
Normal 12 ] b ] 12 12 ] ] 12
Exophthalmos
None 12 6 b 12 12 b 6 12
Palpebral closure
None 12 ] 6 12 [2 6 é 12
Color of mucosa
Normal i2 ] 6 12 i2 6 i 12
Occurrence of secretion )
None 12 ] - 6 12 12 6 6 12
Lacrimation
None 12 6 ] 12 12 B ] 12
Salivation
None 12_ § i} 12 [2 i} g 12
Reactivity on handling
Normal . 12 6 b 12 12 6 6 12
Pupi] size '
Rormal 12 ] f 12 12 & G 12




Twenty-eight-day Repeated Cral Dose Toxicity Study of Zinc sulfide(ZnS) in Ratls

Study No. BODOSYS

Table 2 Functional Observatiens, Detailed Clinical Observations - Summary (eek 3)
Sex : Male Female
Test Subsiance oy ins In§ Zns ZnS ins Ins Zns ins

[tem Dose (mg/ke) H 0 40 200 1400 0 40 200 1000

Findings Number of Animals : 12 ] B 12 12 b 6 12
Open field
Diarrhea

Hone 12 6 i 12 12 B 6 12
Polyuria _

None 12 6 § 12 12 6 6 12
Posture

Normal i2 6 (i 12 12 (i 6 12
Piloerection

None 12 6 f 12 12 B [ 12
Breathing

Normal 12 G L] 12 12 i 6 12
Gait

Hormal 11 ] 6 12 12 i b 12

Ataxia 1 0 i 0 ] ‘ 0 0 0
Convulsion

None 12 b 6 12 12 G 6 12
Stereotypy

None 12 i} 6 12 12 6 8 12
Bizarre behaviour

None 12 6 ] 12 12 ] & 12




Tweniy-cight-day Repeated Oral Dose Toxicily Study of Zinc selfide{ZnS) in Rats

Study No. BGOGSTS

Table 2 Functjonal Observations, Deiailed Clinical Observations - Summary (feek 4)
Sex - Male Female
Test Substance : Zn8 ins ins Zn8 Zns Ind Ins ins

Item Dose (me/ka) : 0 40 200 1000 ] 40 200 1000

Findings Number ol Animals : 12 L ] 12 12 § ] 12
On removal [rom home cage
Trauma

None 12 5 5 11 12 i} 6 12

Pasitive (back) 0 | l 1 0 0 .0 0
Calar of skin '

Normat 12 (i} 6 12 12 6 1] 12
Soiled fur

None 12 L ] 12 12 & 6 12
Condition of fur

Normal 12 i} B 12 12 § 6 12
Exophihalmos

None §2 il b 12 12 il (i 12
Paipebral closure

None 12 i B 12 12 6 6 12
Color of mucosa ' .

Normal 12 (i} ] 12 12 (i 6 12
Occurrence of secrelion ' : . :

Nane 12 6 ] 12 12 6 6 12
Lacrimation :

None . 12 L] ] 12 12 i} 6 12
Salivation

Hone . 12 ] [ 12 12 6 b 12
Reactivity on handling :

Norna! 12 6 [} 12 12 § 6 12
Pupil size .

Nornal 12 6 6 12 12 6 § I2

8

%



Twenty-eighi-day Repeaied Oral Dose Toxicity Study of Zine sullide(ZnS) in Rats

Study No. BO00S7S

Table 2 Functional Observations, Detailed Clinical Observations - Summary (Reek 4 ,
Sex : Nale Female
Test Substance : Ins ins In§ ins ns Ins ins Ins

Iiem .~ Dose (mg/kg) : I 40 200 1000 0 40 200 1000

Findings Number of Animals : 12 6 6 12 12 i i 12
Open field
Diarrhea .

None 12 6 6 12 12 i} 6 12
Polyuria )

flone : 12 ] 6 12 12 6 6 12
Posture .

Normal 12 6 6 12 12 6 6 12
Piloerection

None 12 6 6 12 12 6 6 12
Breathing .

Normal . 12 6 6 12 12 6 6 12
Gait

Hormal . 12 (i 6 12 12 i} 6 12
Convulsion

None 12 6 6 12 12 [} i 12
Stereotyny

None ) 12 6 6 12 12 6 ] 12
Bizarre behaviour .

None 12 6 6 12 12 6 b 12




Twenty-eight-day Repeated Oral Dose Toxicity Study of Zinc sutfide(ZnS) in Rats

Study No. BOODSTS

Table 3 Functional Observalions. Sensary Reactivity to Stimuli - Summary (Week 4)
Sex Nale Female
Test Substance ins Ins Ins ins Ins in§ In§
Item Dose (mg/kel ] 200 1000 0 40 200 1000
Findings Rumber of Animals 12 6 12 12 i} 6 12
Approach response
Normal 12 b 12 12 B ] 12
Finger snap response
Normal 12 6 12 12 6 i} 12
Rightiog reflex, drop methed({irst
Normal 12 6 12 12 6 ] 12
Righting reflex. drop methed (sccond)
Normal 12 6 12 12 § b 12

20



Twenty-cight-day Repealed Oral Dose Toxicily Siudy ol Zinc sulfide{ZnS) In Rals

Table 4 Puneilonal Observations, Grip Strenglh - Summary (Week 4) Hale
Tes! Subslance Forelind Hindlimb
Bose (mz/ke) Average Average
Ins Mcan 378, 33 548. 13
0 5.0 142, 03 105. 25
n 12 12
Ins Mean 837. 25 575. 50
i S.D. 123. 72 54, 67
: n 6 6
Ins Mean §28.50 505,58
200 5D 46, 41 89, 81
n b ]
Zns Mean 700, 25 520. 08
1000 S.D. 142. 92 £9. 55
n 12 12

Significantly different

[rom conirol

: 8, <0 05; #4,PC0. 01,

21

Sludy No. BOO0D&7S



Tweniy-eighi-day Repealed Oral Dose Toxicily Sludy of Zinc sulfide(ZnS) in Rais

Study No. BO00S?5

Table 4 Functional Observalions, Grip Slrenglh - Summary (¥eek 4) Female
Tes! Substance Forelimb Hindlimb
Dose (mp/kg) Average Average
Zn8 Hean 659. 92 452, 63
0 5.0 144,95 124, 16
n 12 12
ns Mean 586. 83 437. 83
40 S.D 120, 41 55. 70
n 6 i
ins Mean 668, 7 431. 42
200 S.D. 120, 43 109, 30
n 6 6
ns Mean 665. 33 457. 79
1000 S. b 127. 71 1L 16
n 12 12

Significanlly dilferent

from conirol

1 4, PC0.05; #¢, PO, 0L

22



Twenly-eight-day Repeaied Oral Dose Toxicily Study of Zinc sulfide{ZnS) in Rals

Sludy No, BOODBTS

Table § Funciional Gbservalions, Molor Aclivily - Summary (Reck 4) Male
Tesl Subsianee Time: 10 20 30 40 50 60 Total
Dose (mg/ke) Unil: cooni/ couni/ counl/ count/ couni/ count/ counl/
10min 10nin 10ain 10=min 10min 10ain hour
InS Mean 2929.7 2132. 8 044.3 418. 4 109. 8 43.2 6578.0
0 S0 354, 6 621. ¢ 845.9. 575. 8 192.3 35, 4 1996, 3
I 12 12 12 12 12 12 12
InS Mean 3004, 3 2325, 2 1595 7 501, 3 177. 2 46,5 7740.2
40 5D 163, 8 333.6 354, B 834. | 398, 2 336 1869.6
1 [ [ ] ] [} 6 §
InS Mean 2724.1 1892, 3 970, 3 291,90 44 2 35.5 §958.0
200 5D 255. 4 7814 088.7 364. 4 43.5 34,3 2225, 8
n 6 6 [ [ 6 [ §
ins Mean 2860. 3 1908. 3 1187. 1 420. 8 7.8 41.0 6498, 4
1000 5D 211.5 442. 4 738. 5 547. 9 122.3 46, 3 1691, 1
n 12 12 12 12 ] 12 12

Significanlly differcnl from conlrol

1 #,P<0. 05; #%, P40, 01,

23



Twenly-cighl-day Repealed Oral Dose Toxicily Sludy of Zine sulfide(Zn$) in Rals

Study No. BOOOB75

Table 5 Funciional Dbservaiicens, Moler Activily - Summary (Feek 4) Female
Tesi Subsiance 10 20 30 40 a 60 Tolal
Dose (mg/kg) Unit: count/ counl/ couni/ count/ count/ count/ couni/
10min 10min 10min [0min 10min 10min hour
InS Mean 2880.7 1815, 3 514, 3 287. 8 190. 1 125.3 5813. 4
0 5D 357.8 518.3 699. 7 563. 2 570.3 288.9 Z18L &
n 12 12 12 12 i2 12 12
ins Mean 286%.0 2261. 8 1207.0 331.0 82 151. 5 6818. 5
40 S.D. 274. 5 632, 8 833.0 432.2 1.3 308.0 2005.5
n [ 6 [ [ [ [ 6
ins Yean 30010 2231. 8 1265. 2 886. 5 412.2 36.2 7832. 8
200 §.D. 3144 389.0 949, 1 1042. 5 566. 2 27,1 2849.5
n ] [} ] 6 6 [ )
ins Mean 2760, & 1773. 4 600. 6 275 50. 3 59,0 5521.5
1000 5.0 313, 8 378. 3 617. 0 496, 1 66. L 108.0 1502. 8
n 12 12 12 12 12 12 12

Signi{icantly dilferenl {rom conlrol

D 4, PC0.05; #4, PO, 01

24



Teenly-cighi-day Repeated Oral Dose Toxicity Sludy of Zinc sulfide(ZnS) in Rals

Study No. BOO08TH

Table 6 Body Weight - Summary Kate ni{ : g
Test Substance  Day 1 H] 15 22 8 29 36 42
Dose (ng/kg)
Ins Mean (8L 8 252, 3 315.2 367. 8 400. 6 412.0 453.5 480. 2
0 8D T4 1.4 18. 5 29.2 357 40.5 8.7 5LE
n 12 12 12 12 12 6 b ]
ns Mean 182. 7 248.3 330 367.8 403.2
40 5D 3.6 15.8 18.1 18.6 1%.6
n 6 b ] ] ]
In$ Nean 1823 245.5 303.3 350. 8 380. 7
: 200 S.D. 1.8 16. 5 20. 5 23.5 30.0
n 6 b 6 b b
In§ Mean 182. 3 246. 8 308. 7 358. 6 389.3 401. 5 418 478.3
1000 8.D. 58 T.4 10.4 13.6 18.1 4.5 5.8 10.8°
n 12 12 12 12 12 6 6 6

Significantly different from contrel

2, B0, 05; #4 P, 01,

25




Twenty-eighi-day Repeaied Oral Dose Toxieily Study of Zine sulfide(InS) in Rats

Sludy No. BOOOBTS

Table 6 Body Weigh! - Svmmary Fenale Unif : g
Test Subsiance  Day 1 8 13 22 28 2% 36 42
Dose{ug/kg)
ins Mean 1481 173. 3 196. 8 221.3 233.3 233. 3 261.3 262.0
0 5D 6. 3 10.0 §0. 8 14.4 16.9 15.4 0.6 20. 6
n 12 12 12 12 12 f f i
s Wean  MT.7 1732 189.7 0.5 2.8
40 S.D. 8.5 .5 9.8 13.6 14.5
n B 6 ] 1 (i}
Ins Mean 145, 2 170, 193.0 12,0 225.2
200 S.D b4 12. 2 12.2 19, 22.3
n 6 ] 6 6 ]
ins Mean 148.1 1714.4 198.2 218.0 231,35 243.0 268, 5 275.0
1000 S.D. 17 6.5 11. 4 1.8 13.9 9.3 9.0 12.2
n i2 12 12 12 12 i i 6
Significantly different from control 1 & PC0.05; 4%, PO, OF.

6




Tveniy-eighi-day Repeated Oral Dose Toxicily Siundy of Zinc sulfide{ZnS} in Rals

Siudy No. BOOOSTS5

Table 7 Food Consumpiion - Summary Hale Unit : g/animal/day
Tes{ Substance Bay g 15 12 28 36 41
Dose (ng/kg)
In§ Mean 25,28 21.18 29.01 28.19 3. 15 30. 12
0 8D .23 1. 86 2.84 2. 69 KR 4.2
n 12 12 12 12 6 f
in8 Hean 2433 2. 28 28. 40 29.25
40 5D 204 1. 3 1.62 1.82
(] b B ] 6
o8 Hean 24.35 26. 33 .13 7. 52
200 3D 1.92 .53 1.55 2
1 B 6 § G
Ins Hean 24.13 26. 84 27. 60 2.7 29.43 29, 88
1000 3.D. 1.03 1.30 1. 48 2.00 l. 28 L. 62
n 12 12 12 12 6 6
Significantly different Irom conirol 4, B0 05; #4 P0. 0L
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Twenly-eighi-day Repeated Oral Dose Toxicily Siudy of Zinc sulfide{Zn$) in Rats

Study No. BOCO8S

Table 7 Food Consumplicn - Summary Female Unit : g/animal/day
Tes! Substance Day S | 2 28 36 42
Dose{ng/kg)
inS Mean 16. 67 [7.28 I7. 68 1843 18, 93 18, 42
0 5.0 1. 32 1. 43 1.72 ]. 84 1. 97 1. 36
1 12 [2 12 12 6 6
Ins Kean 16. 80 17. 712 18. 15 18.05
40 S.D 1,08 1. 41 1,82 1. 52
n i} f i ) 6§
InS Mean 16. 48 17. 12 17. 48 18. 18
200 S.b 1. 31 1. 56 2.02 226
n 6 6 6 6
InS Mezn 16, 62 17. 11 17, 59 17.94 20. £5 i9. 23
1000 S0 I. 28 1.39 1. 33 1. ¢4 0. 83 l. i8
n {2 12 12 12 6 [
Significantly different from control : B0, 05; 43, P<D. 01,



Tventy-eighl-day Repealed Oral Dose Toxicily Siudy of Zinc sullide(ZnS) in Rats

Study No. BOOO&TS

Table 8 Hematology - Summary Male
Test Subsiance RBC Hb H HCy NCH MCHC Reticulocyie PLT BT
Dose {mg/kg) Raiio
0 /el g/l 4 fl ng % %o x16% 7l sec
Week 5 TWeek 7 Week 5 Week 7 Week § Week 7 Week § Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 FWeek 5 Week 7
InS Hean 7520 8325 1577 1613 4418 4720 5878 5673 20.98  13.40 3573 3418 2793 23.85 100.32  91.35 1543 1600
0 SD 26,2 38.0 0.39 0. 51 1.83 1.93 2,42 18 0.53 0. 46 1. 08 0.59 3.61 229 915 1z 0.77 0. 52
n : G 6 6 B 6 f 6 ] ] 6 6 6 6 ] 6 ] 6 ]
ins Mean 779.3 16. 08 45,15 58,23 20 71 35. 62 28.92 98 93 14. 80
40 S.D. 3.4 0. 47 1.90 1. 49 0. 60 0.69 373 fl. 25 0.50
] 6 ] 6 6 f 6 : ] B 6
ns Hean 765. 3 16. 18 45, 60 59, 65 211 35. 48 37 91. 85 15.15
200 5D 30.5 0. 51 L. 47 3.01 L1 0,75 3.39 10. 52 0.2
] ’ ] b ! @ ] f ] ] f 6
ins§ Hean 7832 8133 16 TE 1570 4385 45,83 58.26  56.4D 20,93 19.30 3592 3427 2645 2323 0258 9538 1515 1597
1900 S.D. 3.5 2.0 0. 51 0.33 L. 56 0. 96 2,02 .81 0. 68 0.55 0. 68 0. 55 247 315 .60 1325 0.29 0. 74
il B B § f 6 6 ] b 6 6 6 i b 6 6 6 § B

Signilicantly difiereni {rom conirol + 4, I0. 05; #4, P40, 01,
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Trenly-eight-day Repeated Oral Dose Toxicisy Study of Zinc suifide{ZnS) in Rats

Table 8 Hemalology - Summary
Tesl Subsiance APTT
Dose (mg/ke)
sec
feek 5  Week 7
ns Mean 16.48 15,67
0 5D 0.75 1. t8
n & ]
ins Hean 16. 23
40 S.D 1. t6
n 6
in§ Hean i, 83
00 S.D. 0.79
n 6
Ins Mean 16.45  16.00
[000 S.D .73 0. 49
n 6

Significanily different from control

¢ §, PO, 05; 44, PCO. 01,

30
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Twenty-eighi-day Repealed Oral Dose Toxiciiy Sludy of Zinc sullide(ZnS) in Rats _ Sludy No. BO0O0OSTH
Table § Hematology ~ Summary Male
Tes| Subsiance ¥8C " Lyuphocyle Neutrophilic Neutrophilic Eosinophil Basophil Honocyie
Pose({ng/ke) Semmented Band
x02 /ul % % 4 % - S %

Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week § Week 7 Week 5 Week 7 Week 5 Week 7

Ins Kean 101,33 109.27 93.7 8.7 .7 6.3 6.0 ¢ 0.0 0.3 1§ 0.0 0.0 2.8 25
0 sD .91 2428 30 3.3 0.8 A 0.0 0.0 1.2 1.4 0.0 0.0 1.8 I.§
n i 6 b b 6 ] 6 6 6 6 b G § 6
ns Mean 103, 38 9.0 6. 0 0.0 0.2 0.0 2.8
40 S0 21. 04 6.6 58 0.0 0.4 0.0 .2
n é B 6 [ ] § 6
in$ Mean 11372 50. 2 58 0.0 0.1 0.9 313
200 S.D. 2112 4.6 2 0.0 1.0 0.0 2.7
1 i ] ] b 6 6 6
InS Mean 108. 60  99.52 30,0 8s. ¢ 58 3.0 0.0 0.0 0.5 0.5 0.0 0.0 37 2.5
1000 S.D. 2484 19.36 39 5.3 3.0 4.1 0.0 0.0 0.5 0.8 0.0 0.0 L9 1.6
il 6 b ] b 6 6 b @ § ] ] b ] b
Significanily dif{erent from control v §,PC0.05; 4, P<O. 01,

3



Twenty-eighi—day Repealed QOral Dose Toxicily Siudy of Zinc sulfide{Zn$) in Rals

Study No. BODOBTS

Table 8 flemalology - Summary Female
Tes[ Subsiance RBC Hb Ht HCY MCH MCHC Reticutocyle PLT PT
Dose (mne/ke) Ratio
xi0* /ul g/l % I vg % % x10* /il sec
Week 5 Week 7 Week 5 Week 7 Week5 Week 7 Week 5 Week7 Week 5 Week7 Week 5 Week 7 Week & Week 7 Week 5 Week 7 Week 5 Weck 7
Ins Mean 7822 8242 1523 15,90 4165 45.63 56.88  55.40  20.80 1%.28 3657 I4BS 2155 22,70 90.05 8575  13.91 1685
0 S.D 3.6 45,0 0. 62 0.65 .12 217 0.76 0. 61 0,929 0.38 0. 17 0. 63 23 37 13,56 8. 25 2.1 078
n 6 ] ] 6 § 6 6 ] ] B B b B 6 6 b 6 b
ins Mean 7128 15. 83 43. 80 56. 70 20,50 36.17 2. 21 93,52 14, 85
40 5D 3.1 0.7l L.17 1. 26 0,23 0. 49 2.8 1.9t 2.06
n & b f 6 ] 6 B 6 i
g Mean 761. 8 15. 83 43.20 56, 15 20.78 3. 62 21.27 95,07 14, 45
200 S.D. 58.0 L33 3. 13 1.04 0, 4% 0. 59 6. 58 9,67 2.2l
n ] ] § & B 6 - f ] ]
InS Mean 7182  789.2 B3 1528 40.27 43,83 56,28 GAR.BH 20045 19,37 36,37 8488 2230 982  90.42  93.97  13.60 1678
1000 S.D. 626 .3 1.58 0. 26 404 0.89 237 1. 06 0.97 0. 40 0,39 0.57 4, 54 5. 65 838 16,85 o 0. 53
n ] b B ] b 6 6 f & 6 ] 6 ] b B ] & 6

Signilicanily different from control o3, B0 05 &4, PCO.OL.
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Twenly-eighi-day Repeated Oral Dose Toxicity Study of Zinc sullide(ZnS) in Rais Study No. BA00STS
Table 8 Hemaiology - Summary : Female
Test Substance AT
Dose (mg/ke)
sec

Yeek 5 Week 7

ins Hean 15.00 13.82
0 5D 0. 68 1. 36
] b B
ins Mean 13.20
40 S.D. 1. 30
n 6
ins Hean 13.30
200 S.D. .18 -
n b
In$ Hean 14. 10 13. 90
1000 S.D. 1. 36 .39
n 6 6
Significantly dilferenl Irom conirol : 4,040, 05; 44, P€0. 0L
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Twenly-eight-day Repeated Gral Dose Toxicity Siudy of Zinc sullide(ZnS) in Rals

Study No. BODOS8TS

Table 8§ Heralology - Summary Female
Tes! Subsiance ¥BC Lyephocyie Yeuiraphilic Neutrophilic Bosinophil Basophil Honocyle
Dose (ma/kg) Segmeniled Band
1102 /ul % % ¥ %
Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7T Week 5 Week 7 Week 5 Week 7 FWeek 5 Weck 7
InS Hean 65.65  81.90 86.0 92,0 8.5 5.5 0.0 0.0 .3 0.7 0.0 00 4.2 1.8
0 5D 19.10 2330 41 2.8 2.3 2.2 0.0 0.0 1.2 0.5 0.0 0.0 .5 .3
n 6 ] 6 ] 6 ] b 6 6 - 6 6 B f ]
Ins Kean 82,92 92.5 3.5¢ 0.2 0.7 0.9 3.2
40 S.D 13.38 2.7 2.8 0.4 0.5 0.0 1.5
n ] 6 6 ] ] ] ]
In$ Mean B4, 22 90. 3 48 0.0 0.5 0.0 43
200 5.0 36.13 2.7 .6 ] 0.5 0.0 1.3
1 6 6 ] ] ] B ]
In$ Mean 80.87  79.63 89,0 52,0 4. 7% 6.5 0.2 00 0.3 L5 0.0 0.0 58 Lo
1000 5.D. 18.92  34.69 82 2.8 .6 L0 0.4 0.0 0.5 0.8 0.0 0.0 2.6 [
n ] 6 6 ] 6 B ] b ] ] B ] ] ]

Significantly differeni Irom control

: %, P<0.05; #+, B<O. 01,

34



Twenly-eighi-day Repeated Oral Dose Toxiciiy Study of Zinc sulfide(ZnS) in Rals Study No. BOODSTS

Table 9 Blood Chemisiry - Summary Male

Tes! Subsiance ASAT(GOD) ALAT (GPT) gt ALP Tolal Urea Creatinine Glucose Total

Dose (me/ke) Bilirubin Ni{rogen Cholestero!
/1 U1 /1 /1 _ og/dl ng/dl sg/dl ag/dt ng/dl

Heek 5 Week 7 Week § Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7

s Mean 0.7 7.3 23.0 4.2 0.7 0.7 557.8 6397 0.00 0.00 1405 17.98 0.43 - 0.47 E29.7 136.2 52.0 55.5
0 S.I 35 12. 8 30 31 0.5 0.5 107.4 1336 0.00 0.00 1. 87 .72 0. 05 0. 05 13.6 7.9 9.7 4.6
o ] 6 ] ] 6 ] B 6 ] 6 ] 6 6 ] ] b b 6
208 Yean .1 3.7 0.8 595.5 0.00 14. 60 0. 42 127. 8 60. 5
40 S.D. 9.5 36 014 2. 6 0.00 184 0. D4 1.7 4.0
n ] ] 6 3 6 ] ] B &
08 Hean 4.2 25.8 Lo 614.3 0. 00 1478 0. 42 136. 5 51.0
200 S.D. 10.4 41 0.5 100 § 0.00 I 54 0. 04 1.5 1.0
n b b ] 6 6 ' ] ] B B
ins Hean 64. 7 723 2.2 1.8 1.8 1.0 589.0 J12. 0% 0.00 0.00 15. 08 16. 30 0. 47 .50 133. 2 138. 5 60. 8 56. 3
1000 S.D. 9.2 7.6 6.0 31 1.2 [ | (] e 0. 00 0,00 342 2.15 0 14 0. 00 B.5 14.1 12.4 8.2
1 B ] 6 b 6 § ] 6 & 6 ] ] 3 § ] ] ] ]
Significanlly dilfereni [rom control o 4, B0, 05; %4, BCO. 01,
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Tweniy-cight-day Repealed Oral Dose Toxicity Study of Zinc sullide(ZnS) in Rals

Study No. BO0OBT5

Table § Blood Chemistry - Suxmary Male
Tesi Substance Triglyceride Total Albumin A/G Ratio Calcinm Inorganic Na K Cl
Dose (mz/ke) Prodein Phasphorus
wg/dl g/l g/dl ng/dl ng/dl nzol/1 mnol/| wmol/1
Heek b Week 7 Week & Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5  Week 7
Ins Mean 25.2 41.8 6. 68 720 348 .62 L0883 LDI2 9.65 9,92 .80 830 1438 1437 4.48 4.5 1007 100.2
¢ Sh 6.3 18.3 0.23 028 0.08 0.08 0.078 0.042 0.21 0.2t 0.38 0. 62 0.8 N 0.20 0. 27 1.2 0.8
n ] ] 6 ] ] 6 ] b ] 6 b ] 6 ] 6 ] 6 ]
In$ Mean 350 6. 80 3.50 1. 062 9. 67 8. 60 144.0 4.45 100.3
40 S0 513 0.28 .09 0. 040 0.29 0. 45 0.6 0. 20 1.0
n ] 6 6 ] 6 ] 6 ] ]
Ins Mean 358 347 l. 057 9. 65 8.52 143.5 4.55 101. 2
00 S.D 13.3 0.9 0. 05 0. 037 0.10 0.43 0.5 0. 24 1.2
n ] ] ] ] ] 6 ] ]
In§ Hean 3.0 51,0 6. 87 3.48 353 1030 0,902 9. 63 9.89 3.22 803 1440 1427 438 4,48 1007 99,7
1000 S.D. 18.2 20.6 0.27 013 0.08 0,038 0.080 0.21 0.19 0.3 034 0.6 0.8 028 0.23 i.0 1.5
n 6 g B ] 6 b b ] b ] 6 ] ] ] ] 6 6

Significantly differeni from conirol

4, B0, 05; #4, P<0. 0L,
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Tweniy-eight-day Repealed Qral Dose Toxicity Study of Zinc sulfide(ZnS) in Rals

Sludy No. BOOOBTS

Table 9§ Blood Chemisiry - Summary Female
Tesi Substance ASAT (GOT} ALAT(CPT) 76T ALP Total Urea Creatinine Giucose Toial
Dose (ng/kg) Bilirubin Nilrogen Cholesteral
/1 v/l 0/l U/ ne/dl ee/dl ng/d! ne/dl ng/d]
Week 5 Week 7 Week & Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week § Week 7 Week 5 Week 7 Week 5 Week T Week 5 Week 7
ins Kean 0.7 83.5 2.0 19.5 1.3 .2 324.% 305. 8 0. 00 0.00 14, 53 17.08 0.48 0.53 118.3 122. 7 13.0 68. 3
0 5D 14.9 8.3 9.8 2.3 0.5 0.4 69. 8 76. 3 . 00 0.00 1. 64 2,57 0.08 0. 08 8.6 20.7 145 9.4
n 6 6 6 é b 6 6 6 3 f & 6 fi 6 B ] b b
Ins Kean . 80.0 18.3 1.2 7 3.0 0.00 13. 32 0.45 110.3 T4.8
40 S.D. .2 1.2 0.4 9. 3 0.00 .08 0.08 1.9 14.8
I 6 6 : 6 6 ] § [ 6 §
In§ Mean 85. 5 18.5 1.5 359. 8 0. 00 14, 11 0.53 110. 3 3.5
200 S.D. 21.8 4.5 0.5 64. 5 0. 00 2. 07 0.05 6.4 16.8
1 b ] B 6 f ] 6 (] ]
o8 Mean 68 2 T2. T4 16.3 03 1.2 1.9 301. 8 234.8 0.00 0. 00 14. 48 16. 37 0.47 0.48 118. 3 26, 2 61. 7 80.2
1000 S5.B. 3.9 4.6 .1 4.4 0.4 0 15t 1081 0. 00 0. 00 0. 93 249 0. 05 0. 04 1.8 [.9 12.7 10.0
n b B b b i & 6 ] 6 6 6 6 6 6 6 6 6 6

Significanily differenl [rom conlrol D4, PCD.05; 44, P4D. 01,
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Tweniy-eighi-day Repealed Oral Dose Toxicily Study of Zine sulfide{ZnS) in Rals

Study No. BOOO&TS

Table 9 Blood Chemislry - Summary Female
Tes! Substance Triglyceride Total Albumin A/G Ratio Calcium [rorganie Na X
Dose (mg/ke) Profein Phespharus
ag/dl g/l g/l me/dl ng/dl o l/i mmo! /1 mol/t
Veek 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week § Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7
In§ Hean 1.2 12.2 6. 67 6. 85 3. 60 .88 LI1TT LM 0.33 9. 52 7. 47 .40 1437 1447 4.2 428 1022 1022
0 SD 85 1.2 (3] 0.27 018 0.15  0.066  0.044 0. 22 .12 073 0.58 1.6 0.5 0.49 0,28 2.0 .5
n b B ] ] ] B 6 f b 6 6 g 6 6 ] ] 6 6
inS Hean (2.5 b. 45 3.43 1. 140 9. 30 7. 63 143.2 44 102.0
40 S.D. 6.4 0.28 0. 14 0.074 0.33 0. 45 1,2 0.21 .7
1 b ] ] B B § 6 6
InS Mean 10.2 B 70 3. 48 1. 083 5. 55 8. 05 143. 7 4, 87 1023
200 5D 32 044 0. 22 . 038 0nn 1. 51 1.9 1.94 .5
n 6 ] ] b B 8 ] ] ]
InS Mean 83 13.7 6. 40 6. 90 3.40 363 L1137 L1B 9.23 9,52 7.05 6.95 142.5 1430 417 1028 1032
1000 S.D 21 43 0. 17 0.34 0. 06 .16 0.062  0.042 .38 0. 32 0. 63 0. 49 i.4 1.1 0,27 1.8 Lo
n ] b 6 G ] ] b b ] b ] é 6 6 ] ] ]

Significanily different [rom control

% PO. 05 4, 0. 0L
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Twenly-eighl-day Repeated Oral Dose Toxicity Siudy of Zine sulfide(ZnS) in Rals Study No. B0OO0BT5
Table 10 Urinalysis ~ Summary Male
Test Subslance pH Prolein Glucose
Dose (mg/ke)
50556065 7.0706808550 505560605 70 7580859 - -1+ 28 3 - -1 2 3t - #1428 3 - #-1+ U 3
Veek 4 Feek 6 . Veek 4 Yeek 6 . Yeek 4 Keek 6
in§
¢
n pb o1 0o 8 0 F 3 F OOCCOCDPEO O 4 2 0 0 3 3 0 COGC OO G O0CO0 & 0 606 00 6 0 0 0 O
in§
40
n 60 ¢ o 0 0 0 1 §5 0 1t 3 1 0 6 0 0 0 0
In§
200
n ¢ 0 ¢ 0 0 0 2 3 1 0 0 2 4 0 6 0 0 0 0O
ns§
1000
[ 6 0 ¢ 000 5 1 0 0O0OO6 O0CO0COCO0CT1 5 06 0 0 4 2 0 ¢ I 41 0 6 0000 6 0 0 00
Significﬁnllv differeni from control o4 P 05; #4, PO 0L,
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Tweniy-cighi~day Repealed Oral Dose Toxicily Study of Zine sullide(ZnS) in Rais

Study No. BOOO8TS

Tabie 10 Urinalysis - Sommary Male
Tesl Subsiance Ke{ones ' Bilirubin Occult Blood
Dose (mg/ke)
S W W3 - B WM - 1423 - MM - M-l WM - -1 H N
Feek 4 Feek 6 Yeek 4 Yeek 6 Yeek 4 Yeek 6
Ins
0 :
n 0o 6 ¢ 090 01 5% 0 6 6000 6 000 &0 00 0 5 ¢ 1 00
ins
40
n 1 3 2 0 0 6 0 0 0 5 0 0 0
In$
200 _
n b1 5 0 0 5 0 0 O 6 0 0 0 0
1n8
1080
n 0 3 300 0 1 5 00 60 O0O0 60 00 50 1 06 &0 0 0 0
Significanily differen! {rom conirol T %, 70, 05; +4, PED. DI
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Twenly-eighl-day Repealed Oral Dose Toxicidy Study of Zinc sulfide(ZnS) in Rals

Study No. BOOOSTS

Table 10 Urinalysis - Summary Yale
Tesl Substance Urobilinagen
Dose (mg/ke)
Eli/d]
0.1 L020408 0.1 1020408
Feek 4 Week 6
ind
0
n § ¢ 0 0 0 6 0 0 0 0
In8
40
n 4§ 2 0 0 0
s )
200
n 4 2 0 0 O
Ins
1000
n 4 2 0 0 0 6 0 0 0 0
Significanily different from conlrol 1 %, P40.05; 4, PO, 0L
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Trenly-eighl-day Repealed Oral Dase Toxicily Study of Zinc sulfide(ZnS) in Rals

Study No. BOOOSTS

Tabie 10 Lrinalysis - Sunmary Female
Tes{ Suhstance juif Proiein Glucose
Dose (na/ke) .
505560657.07.58085>8 506560657058 0856>% - -1+ 20 3 - /14 8 3 - -1+ ¥ B - -4 4 K
Yeek 4 Yeek 6 ¥eek 4 Week 6 Feek 4 Yeek 6
ins
. 0
n o 00 ¢t OO 2 30 0O0OO0OTO0OCTIL1 O 4 1 0 3 1 2 0 6 4 2000 60000 &8 0 0 ¢ 0
Ind
40
n 0 0 0 0 0 0 2 4 9@ Pt 4 0 0 B 0 0 0 0
In§
200
n 0 0 0 0 0 0 1 5 0 23 1 0 0 8 ¢ 0 0 0
In§
1000
1 o o o0 0 1 4 1 0 0O O O0CO OO 4 2 O 21 3 O OC I 3O OO OGB OO0 0O 6 0 0 0 O
Significanily different from control 14, PC0. 05 4, P40, 01,
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Treniy-eight-day Repeated Oral Dose Toxieity Sludy of Zinc sulfide{Za$) in Rats

Study No. BOOOSTS

Table 10 frinalysis - Semmary Female
Tes{ Jubslance Kelones Biltirubin Gceult Blood
Dose (ng/ke)
SR 7N T S T FC F S S | B E O+ S - R £ 2 2 IS 70 £ 2 T SRR Vo R TR F
Yeek 4 Yeek 6 Yeek 4 Week 6 Feck 4 Yeek 6
In§
0
| 2 3 L0 0 4 2 0 Q€ 0 6 060 O0C 6 ¢ 0 0 6 00 00 .5t 0 00
Ins
40
n 2 4 0 0 0 6§ 0 0 0 6 0 6 0 0
n§
200
n I &5 0 0 0 6 0 0 0 6 0 6 0 0
InS
1000
n 2 4 ¢ 00 3 3 0O0O0C 60 0 CGC 6B 00 0 6 0 0 06 0 & 0 ¢ 0 0
Significanily diflerent from conire! : 4, 0. 05; #%, P<0.OL.
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Twenly-eighi-day Repealed Oral Dose Texicily Study of Zine sulfide{Zn8) in Rals Study No. BOOOSTS
Table 10 Urinalysis - Summary Female :
Tes! Subsiance Urobilinogen
Dose (me/ke)
£u/d1
0.1 1.0204028 011.02040>8
| Teek 4 Yeek &
|
| In$
| ]
| n 5 1 000 600 00
‘ ins
40
n 2 4 0 0 0
in3
200
n 5 1 0 0 0
In§
1000
n 4§ 2 0 0 O 65 0 0 O O
Significantly different from conlrel 14, PCD.05; 44 PCO. 01,

4 , |



Twenly-eight-day Repealed Gral Dose Toxicily Stedy of Zinc sullide(Zn5) in Rais

Study No. BODDBTS

Table 1t Organ Yeight - Summary Nale
Test Substance Final Body Brain Thymus Heari Liver Spleen Kidneys Adrenals Testes
Dose (mz/kg) Yeight
g g Hg 4 g £ 4 ng £
Feek 5 Week 7 Week § Week 7 Week 5 Week 7 Week 5 TWeek 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Veek 5 Week 7 Week 5 Week 7
ins. Mean 3141 4658 L9T3 2072 6233 68§ 1302  LABT 11142 13.483  0.715  0.827 L7898 4122  55.20 66.25  3.127  3.413
0 5D 30.2 85.9  0.08%5 G142 1300 1216 0.048 0170 0362  L.729  0.119 0. 108 0. 247  0.382 518 8.66 0.156  {.322
1 B § 6 6 ] 6 ] ] § 6 ] ] ] ] b ] ] ]
Ins Mean 381. 5 2. 035 670. 5 1. 385 11,478 0. 755 2. 692 56. 22 .11
4¢ 5D 1 0,079 120.0 0. 050 0. 948 0. 037 0. 221 8.82 L0t
n "B ] 6 6 6 6 6 B 6
ns Mean 361.3 2045 614. 7 1.338 11,002 0. 813 2. 715 64. 07 3172
- 200 S.D. 26.6 0.105 182.2 0. 202 0,931 0. 240 0.293 6. 23 0. 237
n 6 ] ] b 6 § 6 f 6
In§ Mean 366.0 451.0 2,065 2. 063 643. 3 530, 2 1. 402 1,442 101352 13.688  0.792 0. 805 2,685 3. 002 62. 98 7188 3.215 3.248
1000 S.D. 20.0 &9 0.050 0.092 92.8 521 0113 0069 0.805 0.877 0.080 0.158 Q.17 0178 7.3 10,64 0188 4181
n 6 6 6 B b 6 6 6 ] b 6 B B é ] 6 6 b

Significanity dillereni from control

1 3, P40 05; #%, PO 01
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Twenly-eighi-day Repeated Oral Dose Toxicity Study of Zinc sullide{ZnS) in Rais Study No. BOOOSTS

Table 11 Organ Weigh! - Summary Male
Tes( Subslance Epididymides
Dose (mg/kg)
g
| Reek 5 Week 7
| in§ Mean 0.945 L 198
0 8D 0.091  0.092
n 6 6
ins Mean 0. 805
4} S.B 0.178
n 6
ins Mean 0. %808
200 S5.D. 0.1
n 6
ins Mean 0. 862 1. 282
1000 S.D. 0.076  0.124
n ] 6
Significantly differenl [rom conlrol 3 P(O._(Js: +%, P0. 01
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Twen(y-cighl-day Repealed Oral Bose Toxicily Sludy of Zinc sullide(ZnS) in Rats

Study No. BO00STS

Tabie {1 Organ Weighl - Summary Female
Test Substance Final Body Brain Thymus Hear Liver Spleen Kidneys Adrenals Ovaries
Dose (mg/kg) Feight
B g g g B g g 114 g
feek 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week & Week 7 Week 5 Week 7 Week & Week 7 Week 5 Week 7 Week & Week T
Ins Hean 226.7 2460 LB3Z  LO0F 4483 4143 0.8  0.872 6653 6.605 0.462 0. 482  L.628 1733 6400 73.92  86.50  90.%5
¢ SD 1.4 19.5  0.006 0.088 1325 70.6  0.082 0.060 0. 445 0.590  0.061 0,034 Q.09  0.070 544  12.0% 8.19 6. 47
n 6 ] il B ] ] 3 & 6 6 6 @ [ b ] B 6
Ins Hean 2223 1. 828 476. 8 0. 832 6. 350 . 482 1. 552 4. 05 83. 33
40 5D 13.6 0,018 18.0 0. 082 0.428 0.1 0. 047 2,36 15, 15
| 6 6 6 & 6 B 6 6 i
inS Mean 2132 1. 883 556.0 . 788 6,223 ' 0.513 1. 562 63.83 84. 20
00 5D 2.5 0. 034 142, 3 0. 062 0. 880 0. 081 - 0,136 8.00 11, 83
n ] 6 i & 6 B ] ] (i
Ins Nean 2152 26887 1.B42  1.B98 4080 4588 0.818 0923 6. 072 T8 0.027 O.G1Z¢r 1648 L. TBS  STLIT  TLOZ 9433 10205
1000 S.D. 15,3 1.3 0.034 0.016 94.9 34.0 0.088 0.069 0.498 0610 0.063 0.086 0133  0.090 6. 26 558 1161 £8. 02
n ] ] 6 i 6 6 6 6 b 6 ] ] 6 6 B 6 f 6

Significanily differenl from conirol + 4, P<0. 05; #4, PO, OL.

417



Twenly-eighi-day Repeated Oral Dose Toxicily Study of Zinc sulfide{In$) in Rals

Study No. BOOOSTS

Table 12 Relative Organ Welgh! - Suumary Nale
Tesi Subsiance Final Body Braio Thymus Heart Liver Spleen Kidneys Testes
Dose(ng/ke) Reight .
g b4 11079% % 1 % % b4
Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week § ¥eek 7 Week 5  Week 7
In$ Hean 3743 4558  0.528  0.488 165,93 12B.07  0.348  0.345 2990 - 2960 0190 0.182  0.748 14.58 0.818 0.753
0 S.D 30.2 55,9  0.041 0.038 2828 1B B0 0.028 0.042Z 0169 0170 0.024 0.015 0.034 .52  0.052  0.08%
n é 6 ] b 6 6 ] ] 6 B ] ] 6 6 ] ]
in8§ Hean 1815 176, 68 ' 0.715
40 S.D. 11.17 27,36 0. 264
n i} f 6
ins Hean 3613 168. 37 0. 880
200 35.D, 6.6 43.01 0. 066
n 6 i 6
in$ Hean Jas. 0 0.455 175.43 . 178 15, 98 0. 880 0.722
1000 S.D. 20,0 0.016 . (9.73 . 038 259 0.000 0048
n ] 6 6 6 6 6 b

Significantly differeni from conirel

: 4 P<0.05; #+ P<0. DL




Twen{y-eight-day Repeaied Oral Dose Toxicily Siudy of Zinc sulfide{ZnS) in Rais

Study No. BOOOBTS

Table 12 Relative Organ Weighi - Soonmary ¥ale
Tesi Subsfance Epididymides
Dose (mg/kg)
%
Week 5 Week T
Ins Hean 0.252  0.263
0 5D 0.033  0.025
n 6 ]
ins Mean 0.212
40 S.D 0. 049
n i
ins Hean 0. 252
200 S.D. 0.026
n i
Ins Mean 0. 235 0. 283
1000 8.0 0.0t9 0.028
n 6 6
Significantly different from control 4 10, 05: #%, PO, O
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Twenty-eighi-day Repeated Oral Dose Toxicify Study of Zinc suffide{ZnS) in Rats

Siudy No. BOOOSTS

Table 12 Relative Grgan Weight — Sumwary Female
Test Subsiance Final Body Brain Thygus Heart Liver Spleen Kidneys Ovaries
Dose {ng/kg) Reight
g % xl03% % 3 ¥ % 10%%
Feek & Week 7 Week § Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week & Week 7 Week § Yeek 7 Week 5  Week 7
In§ Mean 226,7 246.0 0. 807 0777 196.05 168.20 0. 377 0.355 2,937 2687 0.205 0.198  0.718 20.87 3812 an@2
0 Sb 11.4 19.5 0.082 Q.06 5100 24,42 0039 0039  0.131  0.141  0.02T  0.021  0.043 2. 48 3.09 2. 63
n 6 6 b ] b 6 6 ] ] b ] 6 § B f b
s - Mean 2203 0. 825 LR b 0.3713 2, 857 0.217 0. 698 31,50
40 S.D 13.6 0. 034 25. 33 0.022 0. t1l 0. 034 0. 027 6. 61
n 6 6 b 6 6 b 6 ]
In§ Hean 3.2 0. 892 259, 62+ 0. 370 2.913 0. 242 0.735 39.47
200 S.D. 2.5 0. 08! 52. 27 0. 018 0.211 0. 031 0.032 316
n § 6 f 6 6 3 ] 6
Ins Hean 215.2 258. 7 0. 858 0.737 189,12 177.175 0. 380 0. 357 2. 820 2. 828 0. 242 0.238¢ 0. 768 27, 57 44. 00 39. 45
1000 S.D. 15.3 L3 0076 0.032 3854 1625 0023 0,022 0.08 0.14] 0022 0.034 0041 307 6.02 b. 65
n ] 6 ] 6 6 6 6 6 6 § B 6 6 6 ] ]

Signilicanlly differeni from control : 4, PL0.05: +¢, P<0. 0.
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Treniy-eighi-day Repeated Oral Dese Toexicily Study of Zinc sulfide(Zn$} tn Rals

Study No. BO00AT5

Table 13 Necropsy Findings - Summary Scheduled Sacrifice (Keek 5)
Sex : Male Female
Test Substance : ins in§ Ind In$ Ins ins Ins
(Ocgan Dose (mg/kg) : 0 100 1000 )] 40 200 1000
Findings Nomber of Animals : 6 B ] 6§ 6 6 f
Nonber of Animals Examined : ) {6 {67 6> & 1)) (]
Spteen
Accessory spleen l ] 0 ] 0 0 0
Scar 0 i 0 0 0 0 I
Liver
Hepalodiaphragnatic nedule 0 0 0 0 1 0 0
Kidney
Cyst ] 2 0 0 ] 0 0
Teslis
Small ¢ 0 0 0 )] ] ]
Epididymis
Small 0 0 0 )] i} 0 0
Thyroid
Nodule 1] 0 0 0 0 0 0
Skin
Crust 0 1 i 0 0 0 0
Loss of hair o 1 0 (] i 0 [}

bl



Tweniy-eighi-day Repealed Oral Dose Toxicily Study of Zinc sulfide(ZnS} in Rats

Study Ko. BO0OBTS

Table 14 Necropsy Findings - Summary Scheduled Sacrifice (Keek T
Sex : Male Fenale
Tesi Substance : ind ns in§ in§
Organ Dose (ng/kg) : 0 1800 0 1000
Findings Number of Animals : 3 6 6 ]
Number of Animals Bramined : 6> & )] O]
Lung
Brown palch )] 1 0 0
Kidney
Cysi : 1 0 0 0

82



Twenly-eighi-day Repeated Oral Dose Toxicily Study of Zinc sutfide{InS) in Rals

Study Ko. BO00875

Table 15 Histotogical Findings - Svomary Scheduled Sacrilice (Feek 3)
Sex Male Female

Test Subsiance ins In§ ing ins ins ins ing in§
Organ Dose (mg/kg) 0 40 200 1000 0 40 200 1890
Findings Kumber of Animals é 6 6 6 i 6 b 6
Heart <6 (o <0 <6 < <0 {m (g
Mandibular tymph node {6 )] ) < {6 )] {0 {6
Mesenleric lymph mode {6 (B O () {6 (o {0 {6
Thymus ) <0 o ()] {6 {0 <o {6
Spleen {6 <0 ) ) B {0 )] {0y
Microgranulona 1 1 0 0 0 : 0

2 ] 0 0 0 0

3 it 0 0 0 0

Bone marrow {femur) < )] < {6 {6 <o (B {6
Trachea {6 {0 <® ()] {6 )] i) <o
Lung < <0 <o <6 O < <0 B
Accumulalion, [oam cell 1 0 L] 1 0
2 0 ¢ ) 0

3 0 ] 0 0

Stomach (& (O <o L)) {6y {0 )] )
Inflaemaiory cell infiltratian, glandular stomach, focal 1 1 i 0 0

2 0 0 0 0

3 0 0 ] 0

Dnadenme <6 (4] <0 { 6y ) <0 <0 {6
Tejunum < 6> <o {0 {6 {6 {0 {0 )
Ileun {6y <o <m {6 <6 ()] (W {6
Cecun { ) ) ) ) { {0 {6
Colon {6 ) ) {6 < B (i) ()] )

{ . Number of animals examined
t, Sktight; 2, Moderale: 3, Severe
Significanlly differeni from conirol

4, PO 05; 44, P40, 01,

53



Twenty-eighl-day Repeated Oral Dose Toxicily Study of Zinc sulfide(Zn$) in Rats

Study No. BOQOBTS

Table 15 Hislological Findings - Summary Scheduled Sacrifice (Week 5)
Sex Male

Test Substance ins ins ns ng ins Ins In§ Ins
Organ _ Dose (mg/keg) 0 40 200 1000 ] 40 200 1000
Findings Number of Animals 6 6 ] § 6 6 ] 6
Reclum < ) {0 <6 L)) <o <o )
Liver <6 <o {0y ()] {6 ) ) {6
Falty change, hepalocyle, periporlal | 0 ] 0 0 1
2 ] 0 0 0 ]

3 0 0 0 0 )]

Inllammaiory cel} infiliration, [ocal 1 4 4 3 1 4
2 ] 0 0 0 0

3 ] 0 0 0 0

Microgranuloma 1 1 2 [ 1 1

2 0 0 0 1] 0

3 0 0 0 0 0

Necrosis, Tocal 1 2 l [t 0 0

2 0 0 0 0 0

k| ] 0 0 0 0
Kidney ) {0 D <6 {6 i) {0 <6
Basophilic tubule 1 4 0 2 1 |

2 0 0 0 )] (]

3 0 0 1] ¢ 0

Cyst 1 0 144 0 0 0

2 0 0 0 0 0

K| 0 0 0 0 0

Ryaline droplel, (ubular epitheliun, proximal | 3 2 3 0 0
2 0 0 0 0 0

3 0 0 L] 0 0

Inllaematory cell infiltration, focal 1 0 )] ] 0 1

2 0 )] 0 0 0

3 0 0 0 0 0

¢, Number of animals examined
1, Slight; 2, Moderate; 3, Severe
Significantly different from conérol

2 £, DD 05; #4, PO, 0L

fid



Tweniy-eight-day Repealed Oral Dose Toxicity Study of Zinc sullide(ZnS) in Rals

Sludy No. BO00STS

Tahle 15 Hislelogical Findings - Summary Scheduled Sacrifice (Yeek 5)
Sex : Hale Female
Tesl Subslance : Ins in§ InS ing In§ In§ Ins ins
Organ Dose (me/ke) : 0 40 200 1000 0 40 200 1009
Findings Number of Animals : b 6 b - ] ] 6 ] ]
Kidney {6 < ) Y {6 (O {0 {6
Inflanmatory cell infiléralien, lymphecyle, 1 2 ] 1 | 1
interstitium focal 2 1] ] 0 0 0
3 i ¢ 0 ¢ 0
Urinary bladder < 6 ) {0 {6 {6 {0 )] <6
Testis {6 {1 {0 )
Atrophy, seminiferows tubule, difluse 1 0 | 0
s 0 ] 0
3 0 ] 0
Hyperpiasia, inferstilial cell, diffuse 1 0 | 0
2 ] 0 0
3 ] 0 0
Epididynis ) {0 i) {6
Decrease in sperm 1 Q 0 0
2 0 1} 0
3 0 1 0
Inflannatory cell irfiltralion, lymphocyte, [focal l 4 0 4
2 0 0 0
3 0 0 0
Prostate {6y <0 {0 <6
Inflavnatory cell infiltration, fecal 1 0 2
2 2 0
3 0 0
Ovary ) <0 ) {6
Cyst, follicle 1 0 2
2 0 1]
3 0 ¢

¢, Number of animals examined
1, Slight; 2, Moderaie; 3, Severe

Significanily differeni from conlral 1 £ PKO05; 44, 0. 01,

5



Twenfy-eight-day Repeaied Oral Dose Toxicily Study of Zine sulfide{InS} in Rals

Study No. BOGOBTS

Table 15 Hislological Findings - Summacy Scheduled Sacrifice (Feek 5)
Sex Nale Female

Tes! Subsiance ing ns Ins AN ind Ins In§ in§
Grgan Dose (mg/kg) 0 40 200 1000 ] 40 200 1008
Findings Number of Aninals B é i 6 6 i f 6
Ovary {6 ) {0 {6y
Cysi, corpus [uleum 1 | 0

2 0 0

3 0 0
Uterus {6 (o {0 {6
Dilatation, lumen 1 1 0

2 0 0

3 0 0
VYagina {6y <0 ) {®
Ryperplasia, mucosal epiihelium 1 l 0

2 0 0

1 0 o

Inflammatory cell inliliration, diffuse | 0 |

2 0 0

k| 1] ]
Pituitary {6 ) ()] { B {6 <o {0 {6
Thyroid {6y {1 {0 (B {6 {0 ) )
Eclopic thymic tissue | 2 1 1 0 2

2 0 0 0 0 0

3 0 0 0 0 0

Ul{imobranchial remnani 1 I 0 1 1 f

2 0 ] 0 (] 0

3 0 ¢ ] 0 0
Parathyroid {6 {0 {» {6 B {0 ) {6
Adrenal {6 ) ) 6 {6 )] (g < 6
Increase in 1ipid droplet, fascicular zene t 1 | 0 ]

2 0 Q 0 0

3 0 0 0 4

&, Number of animals examined
1, Slighi; 2, Moderate; 3. Severe
Significantly differenl from conlrol

1 4, PC0. 05; 43, PCO. 0L

g6




Twenly-eight-day Repeated Oral Dose Toxicily Study of Zinc sulfide(ZnS) in Rais

Study No. BOCOBTS

Table 15 Histological Findings - Summary Scheduled Sacrifice (¥eek 5)
Sex Male Fenale
Tes! Subslance In§ ing ins Ing In§ In§ Ins ins
Organ Dose {mg/kg) 0 40 200 1000 0 40 200 1000
Findings Nugber of Animals 6 6 6 & fi & 6 L]
Brain {6 <n i) {6 <6 <m )] {6
Spinal cord <6 <m 1) {6 {6 <o (o (&
Seialic nerve <6 <0 o <6 3 4 o <6
Skin < <L (D ) <0 < <0 < 0>
Alrophy, hair follicle 1 0 ] 0 0 1
2 [} 0 0 0 0
3 i} 0 0 0 ]
Crusl i 0 0 2 0 0
2 0 ] 0 0 ¢
3 0 0 0 0 0
Dermatilis, focal 1 0 l 0 | ]
2 0 0 0 0 0
. 3 0 0 0 ] 0
Subcutis ()] ) (D {1 o <0 ) g )
Inflampatory cell infiltration, focal 1 [ [ H 1
2 0 0 0 &
| 0 0 0 ¢
Bone (Ienur) {6 <o <0 {6 {6y <0 <o) 4]
Eyeball {6 <0 < {6 {6 <o {0 < 6
Harderlan gland <® 3> q> <o <6 <o <o <6

¢, Number of animals examined
1, S§light; 2, Moderale; 3, Severe
Significanily differend from control

D4 K005 4, P40 0L

87




Tweniy-eight-day Repeaied Oral Dose Toxicily Study of Zine sulfide(Zn$) in Rals

Sludy No. B0OOST7S

Table 16 Histological Findings - Summary Scheduled Sacrifice (Feek 7)
Sex Female
Test Substance In§ ing ins ins
Organ Dose (mg/kg) 0 1000 ] 1000
Findings Number of Animals 6 6 § 6
Lung <0 oy ) <
Heworrhage, focal 1 . 1
2 0
L] 0
Kidney <R (o )] )
Cysi 1 |
z 0
k| 0
Dilatation, pelvis | |
2 1]
3 f
Hyaline droplel, lubular epithelivm, proximal | |
A ]
k| 0

>, Number of animals examined
{, Slight; 2, Moderale; 3, Severe
Stgnificanily differenl from control

: 1, P0.05; 44, 740,01,

58
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Appendix 1- 1

Clinical Sign

Tweniy-eighi~day Repeated Oral Dose Toxicily Study of Zinc sullide(ZnS) in Rais

Stedy Ne. BOOOATS

ins 0 mg/kg Hale Dosing Period

Animal
Number Findings

Day 1 2 3 4 ) 6 7 ] g 10 1 12 13 14 15 16 17
Time 10 20 10 20 10 20 10 20 10 20 10 20 10 20 16 20 10 20 10 20 10 20 10 20 10 20 10 20 10 20 10 20 10 20

10101 Ra Abnormalily
10102 No Abnormalify
10103 No Abnormalily
10104 No Abnormality
10105 No Abnormality
10106 Loss of far

10107 Loss of fur

10108 No Abnormality
10109 No Abnormalily
10110 No Abnormalily
10111 No Abnormalily
10112 No Abnormality

:: + + + + + %

Animal
Number Findings

Day I8 19 20 2l a2 23 24 23 26 27 28 28
Tine 10 20 10 20 10 20 10 20 10 20 10 20 10 20 {0 20 10 20 10 20 0 20

10101 No Abnormalily
10102 No Abnormatily
10103 No Abnoroalily
10104 No Abnormality
10105 No Abnoraatity
10106 Lass of fur

10107 Loss of fur

10108 No Abnormalily
10109 No Abnormatily
10110 No Abnormalily
10111 No Abnormality
10112 No Abmormality

1i
11

-

t, Present; 1, Slight;
Time 10, Jus! before dose. ;
1, Forelimb;

2, Hoderale: 3. Severe:
Time 20, Jusl aller dose. ;



Teenly-cight-day Repeaied Oral Dose Toxicity Siudy of Zioc sullide(ZnS) in Rals

Appendix 1- 2 Clinical Sign ing 40 ma/kg Hale Dasing Peried Sludy Yo. B000S1S

Aninal Day i 2 3 4 5 6 1 8 9 10 11 12 13 14 15

Number Findings Time 10 20 10 20 10 20 10 20 G 20 10 20 10 20 0 20 10 20 10 20 10 20 10 20 10 20 (0 20 10 20 }g 20 {g 20
16201 Crust formaiion 09

10202 No Abnormalily

10203 No Abnormalily :

10204 Crusi formation 06 4
Crust Tormation 01 4

10205 No Abnormaliiy

10206 No Abnormaliiy

Frogps

Animal o D§Y 18 19 20 21 22 23 2 25 26 27 28 28
Number Findings Time 10 20 10 20 (0 20 10 20 10 20 0 20 10 20 10 20 10 20 10 20 10 20
10201 Crust formalion 0 S L T

10202 Ha Abnormalily
10203 No Abnormalily

10204 Crust formation 06 + + + + ¢+ + + ¢+ + + + 4+ 4+ + + F + F F O+ O+ + ¢t
Crust formation 09 + + + + ¢+ + £+ O+t
106205 No Abnormalily P
10206 No Abnormalily
t ., Preseal; 1, Slight; 2, Moderate; 3., Severe;
Time 10, Just before dose. ; Time 20, Just after dose. ;

06, Neck: 09 , Back;



Tweniy-eighi-day Repealed Oral Do
Appendix 1-3 Chinical Sign

se Toxicity Sludy of Zinc sulfide{ZnS) in Rats

In§ 200 ng/kg Nale

Dasing Period

Study No. DOOOSTS

Animal
Number FEindings

Day 1 2 3 4 § ] 1 ()
Tine 10 20 10 20 0 20 t0 20 10 20 10 20 10 20 1C

g 10 1]
w10 0 10w

12

10 20 10 20

13 14 15
10 20 10 20 10 20

511
10020 10 20

10301 No Abmormalily
10302 No Abnormalily
10303 Crusi formafion
10304 Ne Abnormalily
10305 No Abnormalily
10306 Loss of fur

Animal
Number Findings

Day 18 19 20 21 2 23 U %
Time 10 20 10 20 10 20 10 20 10 20 &0 20 10 20 10

2 27 28
20 10 20 10 20 10 20

29

10301 No Abnormality
10302 No Abnormalily
10303 Crast formation
10304 No Abnormalily
10305 No Abpormality
10306 Less of fur

0%

i1

4, Present; 1, Slight;
Time t0, Jusi before dose. ;
It , Porelimb; 03

2, Moderate; 3, Severe;
Time 20 , Just afler dose. ;
, Back;



Tweniy-eight-day Repealed Oral Dose Toxicily Study of Zine sulf]de(lns) in Rats

Study No. BOOOBTS

Appendix 1- 4 Clinical Sien ns 1000 mg/kg Male Dosing Period
Animal Day | 2 i 4 ] ] 1 8 b 10 11 12 13 14 15 16 17
Number Findings Time 10 20 10 20 10 20 10 20 10 20 {0 20 10 20 19 20 10 20 16 20 10 20 10 20 10 20 10 20 10 20 10 20 10 20
10401 No Abnormalily
10402 No Abnormality
10403 No Abnormality
10404 No Abnormality
10405 No Abnormality
10406 Scralched wound 0 +
Crusi :nrnalinn 06 FOE O+ O+ o+ 0+
Crusi formalion 03 +
10407 No Abmormalily LA
10408 No Abmormality’
10409 Loss of fur 03
Scraiched wound 03 SR
Crus{ formaiion 03 % t + + + + #
Crusi formation 06

10410 No Abnormaliiy
10411 No Abnormality
10412 No Abnormalily

+ ., Present; 1, Slight; 7, Moderate; 3, Severe;
Time 10, Jusi before dose. ; Time 20 , Jusi alter dose.
03 , Face; 06, Neck: 09, Back;




Twenly—elghl-day Repeated Oral Dose Toxicily Study of Zine sulfide{ZnS) in Rals | Study No. BOOOBTS
Appendix 1- 4 Clinical Sign In 1000 me/ke Hale Dosing Periad

Anlmal Day 18 19 20 1l 12 23 24 25 b ] 27 28 29

Number Findings Time 10 20 10 20 10 20 10 20 10 20 10 20 10 20 10 20 10 20 10 20 10 20

10401 No Abnormabity
10402 No Abnormality
10403 No Abnormality
10404 No Abnormakity
10405 No Abnormalily

10406 Scrafched vound 19
Crust formation 16 + + + + + + + + + 4+ 4+ + 1 + + + 1 4
Crusf formation 09 + + + + 4+ + + + + + 4+ 4+ 4+ + + + 0+ 0+ 0+t O+ 4
£0407 No Abnrormatity
10408 No Abnormalbity .
10409 Lass of fur 03 + + & + #
Seratched wound 03
Crusi fornation 03 t + + ++ ¢+ + 4+ + 4+ + 4+ + + + + 4+ 1+
Crus! formalion 06 o+ o+ o+ 4

10410 No Abnormality
10411 No Abnormality
10412 No Abnormality

+, Preseni; 1, Skight; 2, Hoderale; 3, Severe;
Time 10, Just before dose. ; Time 20, Jusi afler dose. ;
03 , Face; 06, Neck: 08, Back;



Twenty-eight-day Repealed Oral Dose Toxicily Study of Zinc sulfide(Zn$) in Rats
Clinical Sign

Appendix 1- §

Study No. BOOGS7S

Female Dosing Period

in3 0 ng/kg

Animal
Number Findings

Day [ 2 3 4 5 ] 1 8 9 10 11 12 13 14 1§ 16 17
Tine 10 20 t0 20 10 20 10 20 10 20 10 20 t0 20 10 20 10 20 10 20 §0 20 [0 20 10 20 10 20 0 20 (0 20 1 0

50106 No Abnormaliiy
50102 No Abnormalily
50103 No Abnoreality
50104 No Abnermality
50805 No Abnormality
50106 No Abnormality
50107 No Abnormality
50108 No Abnoraalily
50109 No Abnormalily
50110 No Abnormalily
50111 No Abnormality
50112 No Abnormalily

Animal

Nuwber Findings

Day 18 19 pA)] 21 22 23 H 25 26 27 28 29
Time 10 20 80 20 10 20 10 20 10 20 10 20 10 20 t0 20 10 20 10 20 10 20

50101 No Abnormalily
50102 No Abrormality
50103 No Abnormality
50104 No Abrormalily
50105 No Abnormalily
50106 No Abnormalkty
50107 No Abnormality
50108 No Abpormality
50109 No Abnormality
50110 No Abnormalily
50t1t No Abnormality
5082 No Abmormality

+, Present; 1. Slight;
Tige 10 , Jusi before dose. ;

2, Moderate; 3, Severe;
Time 20, Just alfter dose.;



Tweniy-eighi-day Repealed Oral Dase Toxicily Siudy of Zinc sulfide{InS} in Rals Siudy No. BODOBTS
Appendix 1- 6 Clinical Sign Ins 40 me/ke Female Dosing Period

Animal Day 1 A 3 4 5 B 7 ] g 10 11 12 13 4 . 15 16 17
Nuaber Findings Tine 10 20 10 20 10 20 (0 20 10 20 10 20 10 20 10 20 10 20 10 20 10 20 10 20 10 20 10 20 10 20 10 20 10 20

50201 No Abnormality
50202 No Abnormalily
50203 No Abnormality
50204 No Abnormality
50205 No Abnormality

50206 Loss of fur ]
Animal Bay 18 18 20 2t 22 23 L} 25 26 27 28 29
Number Findings Time 10 20 10 20 0 20 t0O 20 10 20 10 20 10 20 10 20 10 20 [0 20 10 20

50201 No Abnormaliiy
50202 No Abnormalily
50203 No Abnormalily
50204 No Abnormalily
50205 No Abnormalily

50206 Loss of [ur R t
+, Present; 1, Shight; 2, Moderate; 3, Severe; ~
Time 10, Jusi before dose.; Time 20, Jusi afler dose ;

11, Porelimb;



Twenly-eight-day Repeated Dral Dose Toxicily Siudy of Zine sulfide(ZaS) in Rals

Siudy No. BOUOBTS

Appendix 1- 7 Clinical Sign Ins . 200 ng/ke Female Dosing Period
Animal Day 1 2 3 { § 6 1 H] 9 19 I 12 13 i 15 16 17
Number Findings Time 10 20 10 20 10 20 10 20 10 20 (0 20 10 20 10 20 (0 20 10 20 10 20 (0 20 10 20 t0 20 10 20 10 20 10 20

50301 No Abnormality
50302 No Abnormalily
50303 No Abnormalily
50304 No Abnormality
50305 No Aboormalily
50306 No Abnormality

Animal
Number Findings

Day 18 13 20 21 22 23 2 25
Time 10 20 10 20 10 20 10 20 10 20 10 20 10 20 10

26 27 28 29
20 10 20 10 20 10 20

50301 No Abnormality
50302 No Abnormality
50303 No Abnormality
50304 No Abnormality
50305 No Abnormality
50306 No Abnormality

+, Presenl; 1, Slight;
Time 10, Just before dose. ;

2, Moderate; 3, Severe;
Tioe 20, Tust afier dose. ;



Tweniy-eighl-day Repealed Oral Dose Toxicily Study of Zing sulfide(ZnS) in Rals Study No. BODORTS
Appendix §- 8 Clinical Sign Ins 1000 mg/kg Fenale Dosing Period ’

Animal o Dey | Z 3 4 5 B 7 3 9 10 11 12 13 14 15 16 17
fumber PFindings Tine 10 20 10 20 10 20 10 20 (0 20 10 20 10 20 10 20 16 20 10 20 10 20 10 20 )0 20 10 20 10 20 10 20 10 20

50401 No Abmormality
50402 No Abnormaliiy
50403 No Abnormality
50404 No Abnormality
50405 No Abnormality
50406 No Abnormality
50407 No Abnormalily
50408 No Abnormalily
50409 Loss of fur 11
50410 No Abnormality
50411 No Abnormality
50412 No Abnormalily

Animal Day 18 19 20 2l 2t 23 24 25 26 27 28 29
Number Findings Time 10 20 10 20 10 20 10 20 10 20 10 20 10 20 10 20 10 20 10 20 10 20

50401 No Abnormality
50402 No Abnormality
50403 No Abnormality
50404 No Abmormality
50405 No Abnormalily
50406 No Abnormalily
50407 No Abnormality
50408 No Abnormalify
50409 Loss of fur 1 . P oF o+
50410 No Abnormalily
50411 No Abnormallty
50412 No Abnormality

+, Present; - 1, Slight; 2, Moderale; 3, Severe;
Time 10, Just belcre dose. ; Time 20 , Jusl alier dose. :
11, Ferelimb:



Teenly-eighl-day Repeated Oral Dose Toxicity Study of Zine sullide{ZnS} in Rals Siudy No. B
Appendix 2- 1 Clinical Sian In$ 0 mg/kg Male Recovery Peiod udy Yo. BO0ORTS
Animal Day 2% 30 31 32 33 34 35 36 37 38 30 40 41 42 43
Number Findings Time .
10107 Less of far I} + + + ¢+ + + + + + + + + 4

10108 No Abnormalily
10103 No Abnormalily
10110 No Abnormalily
10111 No Abnormalily
16112 No Abnormalily

+ ., Present; 1, Slight; 2, Moderaie: 3, Severe:

[1, Farelimb;



Twenly-cighi-day Repeaied Oral Dose Toxicity Study of Zirc sulfide{ZnS} in Ratls si
Appendix 2- 2 Clinical Sign Ins 1000 ng/ke  Mate Recovery Peiod - Study No. BO0D8TS
Aninal Day 29 30 31 32 331 34 35 36 37 38 39 40 41 42 43

Number Findings Time

10407 No Abnormalily
10408 No Abnormalily
10409 Loss of [ur 03 4
10410 No Abrormalify
10411 No Abzoraalily
10412 No Abnormalily

+, Preseni; 1, Slight: 2, Moderate; 3, Severe;

03, Pace;



Twenly-eighi-day Bepeated Oral Dose Toxicity Study of 2iuc sulfide{ZnS) in Rals

Appendix 2- 4 Clinical Sign

ins

0 mg/ke

Female

Recovery Peiod

Study No. BOOOSTS

Animal
Number Findings

Tine

Day 29 30 31 32 3 M 35 36 37 38 39 40 41 42 43

50107 No Abnoroakity
50108 No Abnormality
50109 No Atmormabity
50110 No Abnormalbity
50111 No Abnormality
50112 No Abnormalily

t, Present; 1, Slight;

2, Moderale;

4, Severe;



Teenly-eighi-day Repeated Oral Dose Toxicily Study of Zinc sulfide(ZnS) in Rais Study No. DOOOSTS
Appendix 2- 4 Clinical 3ign ins 1000 me/kg Female Rtecovery Peiod d

Animal Day 29 30 31 32 33 34 35 36 37T 38 39 40 41 42 43

Number Findings Time v

50407 No Abmormalily
50408 No Abnormalily
50409 Loss of [ur 11 + + + + 0+ O+ O+ O+ O+ O+ 4
50410 No Abnormalily
504t1 No Abnormalily
504£2 No Abnormality

4, Present; 1, Slight; 2, Noderate; 3, Severe:

11, Forelimb;



Twenty-eight-day Repeated Dose Oral Toxicity Study of Zine sulfide (ZnS) in Rais

Appendix 3- 1

Functional Observations, Delailed Clinieal Observations (Week O

Study Ne. BOQLETS

Test Subsiance Zns ins ins ins
Dose (mg/ke) ] 40 200 1000
Anlmal No. L T T O IO 11111t 1irni I1T11rrrrryind
0oo000000D0000 600000 gooo0oo0 poooooopO0O0D
T1rtitrtrtrnrd 2222122 333333 4444444444944
Item 0o000000C0D0111 000000 600000 poaoooo000111
Findings 1234567890172 123456 1234514 123456789012
On removal {rom home cage
Trauma
Nons +++ 444444 4443 t++++ ¢4 t++++ 44444
Color of skin
Normal LR I 2RO 2 B O B B O t+++4+ 4 t++++ ¢ t++ v+ b4 4444
Soiled fur
None (R I A A I +++++4 4 tt+++ 4 1+ e+ 4444444
Condition of fur
Norpal LR 2K 2% 35 35 2 S 2 2 O 3 ++++++ LK 2K 3 O I 3 +++ 444+ 44
Exophthalmos
None 3+ ++ 4+ EE +1+++ 44 [ t+i+++++E4E4
Palpebral closure :
None 13+ 44+ +4++E 4 t+++ 44 L ] 444+ 4444
Color of mucosa
Normal tt++++++4 114 tH+ bt IR K A LR 2R 20 35 2N 3R A BE 0 NS
Occurrence of secreiion
None +++++++EE 11 +++ i34 14+t 44 L5 2K B S 3K 2F 3 X B A
Lacrimation
None t+++t bttt LR ) 1+t 44 tt++ 434444
Salivation
None +1++++ 4814444 LN XN 14444+ 4 Pt4++4 44444
Reactivily on hendling
Normal tt+++ 44444 t++t+ ¢ 1ttt 44 Pttt i34
Pupil size .
Normal tt+++++ e84 4 +++ 44 IEEE X R ++4+ 4444+ 4444
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Twenty-eighl-day Repealed Dose Oral Toxicily Study of Zinc sulfide(ZnS) in Rals

Appendix 3- 1

Functional Observalions, Detakled Clinical Observations (¥eek 0)

Study No. BOOCETS

Sex Nale
Test Substance InS InS InS Ins
Dose {mg/ke) 0 40 200 1000
Animal No. Irrr1rt111t1111 111111 t111i1 trrrrrt1tiitd
000000000000 opoo0o09g poodo0o0 000000000O0DD
I1i1111i11111 22221212 333333 444444444444
Item goago0ooo0ttl 000000 ogo000 go0o0c0OoOQOO0OO0TI11
Findings 123456789012 123456 123456 1234567895012
Open field
Diarrhea
Hone t1++4+4+ 4444 t++++ 14 t++844 t+++++4+++4 44
Polyuria
None 4444+ ++ 4 t+++4+4 IEER XN LR IR I I I 3 3 O I )
Posture
Normal tt++4++4 44444 ++++4+ 4 t++E44 tt+++++tE 44
Piloerection
None 14444 +4++++4 4 tt44+44 [ t++++++H4+ 044
Breathing
Hormal 1444+ +4+4+ 4 t+44 44 IEEE XN LI BE S 2 30 0 3 2 3 O
Gait
Normal tt+++++t4++t+4 ++4+4++44 L R OK I LK 2 2 B 3F 5 35 3K 3 2 )
Convulsion . '
Neone ti++4+4 4444 tt+++4+4 4+ t+it++++ 44+ 4
Stereotypy
None tt+++++H+EES t4+4+ 44 1ttt 44 t+i4+++ 4144
Bizarre behavior
None tt++++4++4+4H 144444 tttE 41 +t+i+4++ 444
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Twenty-eight-day Repeaied Dose Oral Toxicity Study of Zine sullide(ZnS) in Rats
Appendix 3- 2 Functional Observations, Detailed Clinical Observalions (Week 1)

Study No. BODOBTS

Sex : Male
Test Substance : : ind ins in§ InS
Dose {(mg/kg} : 0 40 200 1000
Animal Wo. : f1r1111tet1t11 I Tt Irtrr1rirettnti
g0a0000DD0O00D goooodo 000000 of0o00000G000OGD
Itr11r11tret111 22212122 333331 444444444444
Item goao0o0c00DLI1 gooo0pD0 aop0000 o000000O0DTIT11]
Findings 123456789012 123456 123456 123456789012
On repoval from home cage
Trauma
None ti4++++++4 44 t++Httt 1+H4+ 44 i+ ++ 4+ 444
Color of skin
Hornal E2E 25 TR S E I8 3 3K IE A 3 ) t++tt+ i+ 44 LK 2K B E BE K B 2 2 O O
Soiled fur
None 1444+ 4 e RS t++t4 4 44444 t+t 44+ + 4444
Condition of fur
Normal +4++++ 44 ++4+ 444 +++1+4 ¢+ P+ 44444444
Exophthalmos
None tt+++ ettt g +++ 4t +++1++ 4 LI 2 2R K 2 JC 3N 2 2 B O S
Palpebral closure )
None tH+++ 45T t++ e+t ++4+ 444+ ttt++++ 4+ 1+ 4
Color of nucosa
Normal EIC R IE 3R 28 20 3 3K IF 3 AF ) t++ 44+ ++44 44 Ftt+4+4++++ 1+ 4
Occurrence of secretion
None tiP++++E bbb EE +++HEt T +++4 44 tt++++++4 444
Lacrimation
Yone tt+++++F4 4T E t++ 4t 144444+ ttt+++ 144
Salivation -
None 25 2 N E % SR B JE IE A 3 ) t++ 44 +44+444 Pttt ++ v+ 444
Reactivity on handling
Normal tE+ 444+ 4484 +++ 4+ 1ttt d 44 tHi4+++4+ 4444
Pupil size
Normal FEEEEE R IER R R I EEREE’ A R RN
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Twenly-eighi-day Repeated Dose Oral Toxicity Study of Zinc sullide{ZnS) in Rals . Study No. BOOOB?S
Appendix 3- 2 Funciional Observations, Detailed Clinical Observations [Meek 1)

Sex ; Nale
Test Substance : inS ‘ Ins Ins Zn8
Dose {mg/ke) : il 10 200 1000
Animal No. : 111111 dL1E 111111 L1111 IO O N A AR A A I A
goaoacoao0p000D 000000 poooon 000000000000
111111186111 2221222 3333133 444444444444
Item gooo00000011id goodaoda poogoono gogoo000cCO0111
Findings 123486789012 1234586 123456 123486789012
: Open [ield
Piarrhea
None +++4 b EEELLS +++ 4+ 4+ i+ 44 t+t++++++ 144
Polyuria
Nope ++++ 4+ 4444 +tttt 4 1+t 44 tted4+ 44444
Posture
Normal P+ e+ 444444 ++F+ 4T 1444 L0 20 2 3K B 3 K K B OK O
Pitoerection ' .
None t+tti b 44444 [ EE R RN +++t 4+ Tttt + v E S
Breathiog
i Normal E 2R K IE 20 20 35 6 S A I tt++EE t+++4+4++4 AR 2F B 3E U NS 3 3E 2F B O 2
| Gait
Normal t+++ b 43444 tH+++ 4 +H44+ 44 t++++ 4444
| Convulsion
‘ None 44444 3 t++++44 tt+++ 4484484
L Stereotypy
| None F+d+++ 444 ++4 IEERXER: +++4++4+ t++++ 4434414
Bizarre behavior

} None ttet ittt 444 tH+4 44 ti+4+tt t+tt+tt+4+444
|
|
|

17



&

Teeniy-eight~day Repeated Dose Oral Toxicily Study of Zinc selfide{ZnS} in Rats

Appendix 3- 3

Functional Observations, Detailed Clinical Observations {Week 2)

Study Ho. BODDBTS

Sex Hale
Test Substance Ins Ins Ins Ins
Dose (me/kel [} 40 200 1000
Animal No. Tr1rtritrtiitd 111111 IR Tt1r11ri1tiinid
geo0o0Q000D00D 000800 oeoa0o0 ¢goo0000G00000D
1111ttt etrt1t1l 222222 331331313 444444444444
Tiem gaooco0DOlEl 0000400 000000 eo000O0OCQGROROLITL]
Findings 123456789012 123456 123456 123456789012
On removal from home cage
Trauma
None ++++t+t it EEAL 144444 +1++ 444 +H+++ 4+ 44
Posttive {(back} +
(left nose t
Color of skin
Normal t++ 4+t EEEE R +++t+tt+ 44844 E2E 2K 2 35 3K F 3% 2K 30 K
Soiled fur
None +++ bbb TS t++++4 t+t4 4+ 14+ ++ 441
Condition of fur
Normal t++tt it EE 4 +++ 444 tt+t++ t++++ 444484
Exvpbthalmos
None FHdd 44444 t++++ 4+ ++++++ L2525 2N 3K JE 3C 2 3E 3R 2R 3
Palpebral closure
Hone 4+ 443144 t+d i+ 4 +++4++ 4+ t++++ 344444
Color of mucosa
Normal t+++dt+4+44444 +++E4 4 444+ 4 R EE X Y
Occurrence of secreiion
None t+t b+ 44444 tH+t it 44444 EAR R IR 20 8 20 3K O 0 2
Lacrimation
None P+t 44444+ 4 I EERRER; 44444 t+++t 4+ +44 4
Salivation
None t+t++t++4+44+ 4+ LK O I t+++t +‘ t++dE 444+ 444
Reactivity on haedling
Rormal tH+t i E 444444 tFH+ et t P+ 4+ 44 t++ 4344444
Pupil size
Normal +++tt i+ 4 ++4+ 4t E ++++ 44 t++++ 444444
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Tweniy-cight-day Repealed Dose QOral Toxicity Study of Zinc sulfide (ZnS) in Rats
Appendix 3- 3 Functional Observations, Detailed Clinical Observations (Feek 2)

Study No. ROOO8TS

Sex : Kale
Test Substance : ins ins InS InS
Dose {mg/ke) : 0 40 200 1000
Animal No. : t1rLirertrrrni Ittiiti 111111 1111ttt 1111
ogoe000000000 000000 gooo0d0oe pooooodonoana
trrrrterrrnrnd 22221212 333331 4444444444414
Tten 0o0o0oao0o0DD!I1 0e0000D 600000 000000000111
Findings 123456780012 1234546 123456 1234567889012
Open field
Diarrhea ‘
None T4+ HEE 144444 1t+ 44 tt+++++ 44414
Polyuria
None +1+4++4++4+ 4+ 44T 1+++ 44 tt+444 IR EEREEEREEEE]
Posture
Normal 14444444444 P44+ 44 LRI R +++ i+ 4444444
Pileerection :
None tE4+4+4+44+4++4+ 4+ I EEEE S LN R t++++ 1444544
Breathing
Nornal Pti++44444+4++ 4 P44+ 444 P4+ tt+E 444444
Gait
Nermal IR EEEEEEEEEES 44444 t++ 4+t 44+ 44 34
Convulsion
None t++ 444 t+++44 ++4+4+++ LR 2K 2R o 2R 3% 0 0 A 3RS
Stereolypy
None ++t+t i 4 t++t 4+ tt+t+ 4 tt+++++++ 444
Bizarre behavior
None t+++t++E4 4 S tHitt+ tttt+ 4 tt++++4++4+444
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Twenly-eight-day Repeated Dose Oral Toxicity Study of Zinc sulfide(ZnS) in Rats

Appendix 3- 4

Functional Obsesvations, Detailed Clinical Observations (Reek 3)

Study No. BOODBTS

Sex Male
Test Substance ins Ind FA] ins
Dose (me/ke) 0 40 200 1000
Animal No. 11ttty 113l 111111 11yttt
godo00000000 DppOoOO0D goaoood 000000000000
t1ttrrrnriitt 222221212 333331 144444444444
Ttem 600000000111 pooooo gooaoou0 goo000O000111
Findings 1234566784901.2 1234586 1234546 1234567894012
On removal [rom hope cage
Trauma
None t++dit++4+++4 4+ t# t+44+4 4+ 4 t++4++ ++ ++ 0t
Positive (back) 1 + +
(leit back) +
{leit nose) +
{neck) +
Color of skin
Normal t+id b+ +4 4+ 4 +++4+ 44 F+++ 44 ++++ 4+t + 4+ 4
Soiled {ur
Nene tH+t+4t4++4+++4 ++++44 +++4+ 44 t+tdtt++ 444
Condition of fur
Normal ttt+++++ 4+ 44 +++++4 L3 2K 3K K O 3 t+E+4+++4+ 4844
Exephthalnos
None tt+t4++ 4+ 444 E t+4+ 444 [EEEREXR] i+t ++ 44044
Palpebral clesure
None tt++++++tHEE +++++ 4 t+d+ 44 t++ 4+ 44
Color of mucosa .
Normal t++++ 4+ 44444 t++t+ 4 tti+ 44 P4 +4++++ 4144
Occurrence of secretion
None 14+ +++ LS LR O IEEERE N tt+++++++ 144
Lacrimation
None tt+++ 4+t Ed 44 +++t bt +++t+ 4 LR 25 25 2 B0 3K 6 3K 2 3 2 3
Salfivation
None t+++++H 444 44 ttd+ 44 4+t 4444
Reactivity on handling
Normal P+ 4444+ 4144 t++ 4+t IEEE XN 44+ +4+ 2444
Pupit size
Normal LR EEREEEENEEN] t++4++4 t+++ 4+t t++tt+ 4+t 44
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Twenty-eighi-day Repeated Dose Oral Toxicity Study of Zine sullide(ZnS) in Rals
Appendix 3- 4 Functional Observations, Detailed Clinical Observations {Week

Study No. HDD087S

Sex : Male
Test Subslance : Ins Ins ins inS
Dose {mg/ke) : ] 40 200 1000
Animal No. : 111111111111 111111 LT11E1 S T T O O O I O
pooococadoo0o00 pooo0o00 000000 gooopodo00OCQD
Irirytr1triiat 222212 333333 444444444444
Tiem opo000000O0T1T11 V) pgooo0o 000000000111
Findings 1234567890172 123456 123456 1234566789012
Open field
Diarrhea
None 4+ 34444+ 4 tti+ 44 4+ 40t +t++ittt 4+t 4
Pelyuria
None tPt++ 3144444 t+Et 44 +++4+ 4+ 4 443444+ 84+ 4
Posture ’
Normal +tt+++ 4444444 t+t+ ¢4 +++4++ ¢ 14+ 44444414
Piloerection
None ttti+t+t34444 tttd ot t++++ ¢ 1+++t 3444 1+
Breathing
Normal t+ted it 44 t+++tt t++++ 4+ i+t 4443444
Gait
Normal t++ FEELEELE t++ bt t+4+++¢ P44+ 444484
Ataxia +
Convulsion
None LR EEREERENERN] t+++ 44 t+44 44 Fti+4++ 444444
Stereotypy
None tt++ 4+ t+4+++4 t++ ¢4 4 tHt++ e+ 444
Bizarre behavior
None t+++4+4+4 44 144+ 444 LR I X I +iE+++ e+ 4444
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Tweniy-cighi-day Repealed Dose Oral Toxicily Study of Zinc suifide{(ZnS) in Rais Study No. BOOO0BTS
Appendix 3- 5 Funclional Observaiions, Delailed Clinical Observalions (Week 4)

Sex : Male
Tesi Subsiance : In$ Ins ins ng
Dose (mg/kg) : 0 10 200 1000
Animal No, : O I A U R IR O A 111111 Lt rtLrrtrrrertld
+ 000000000000 poaoaQo 000000 000000000QO0O00D
111161111111 2232121 333313 4444444944444
Item 0000000001 11 pogoao 000000 00000QOO0OCO0QOTLT
Findings 123456789012 123458 123456 1234568618901 ¢2
On removal from home cage
Trauma
None +++++++++++H4 tt++ ++ ++ +++ +++++ FHEEEE
Positive(hack) + t +
Color of skin
Normal +++t+t+3++4++ 54 t+++++ LI 2R3 O ) +++++++++4H1HE
Soiled fur
None ++++++++++ET t+++++ +++ i 44 +++++++++ 14+
Condition of fur ‘
Normal IEEREE TR RENE t+ 444t IEEEER] 4+ 44 L
Excphihalmos
None ’ IEEEERE R RN N X 114+ 414 IEEEREE] R N O N S A S
Palpebral closure
None +ttE++++HEEE 4 t++++ 4 ++++ 44 i+ +++4+EEE 4
Calor of mucosa
Normal FE IR O 2 0 B B BB +4+++ 54 +++44+4 ++4+4+ 44+
Occurrence of secrelion
None R IE B K N N S N § ettt tt++4+ 4 IEEEEEEEEEEN)
Lacrimalion
None Pt++t 4+t 4 IEEEEE [EEEXERE I EEEEERERERERENEN]
Salivation
None IEEREEXEREEEEX! FHE4 4t [ERE R RN IEEREEENEEEE N
Reaclivity on handling
Normal +++ 44+ TS 444+ 4+ t+++ 44 4+ 14448
Pupil size
Nornal - PHEEE R EEEER R R EEEEEEEEE:
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Twenly-cighl-day Repealed Dosc Oral Toxicily Stedy of Zinc sulfide(ZnS) in Rals

Appendix 3- 5

Funclional Observalions, Delailed Clinical Observations (Reek 4)

Study No. BOODBTH

Sex Male
Test Subslance In$ In§ Zns In$
Dose (mg/kg) 1] 40 200 1000
Animal No. Plrrerrtrrrena rreritni 111111 S O I O B O I A
pDDoO0OO0DOODDOO0O0CO0C 000000 000000 000000000000
rtererrreetnd 22221212 333333 §4444 44444144
[tem o00000QODLTI 000000 000000 000000000111
Findings 1234567809012 123456 123456 1234567894012
Open ficld
Diarrhea
None IR IR IR R KR X t+++ 44 +++tE S
Polyuria
None 4 E 4444821 RN N RN P+ttt t+ttititrttd
Posiure
Normal +t++++++ 41114 +t+++ 4t t+t++ 14 e+ i+ +4 44
Piloerection
Hone tt+++++1++EEH4 tt+ 444 I LR IR S NE B A A
Brealhlng .
Normal ++i4++ 444144 tE+1+44 IR EEXE] LK K BK B O B K O O 4
Galt
Normal E2E 2 25 2K 2R O K 3K B U A - t++4+4++4 IEER RN I EEE RN N EEE
Convulsion
Nane tEd+t++tEETLHSE t++++4 +++1+ 4 tt+ 44+ +4+ 444
Stereoiypy
None 4 +++EEHHEE +++++4+ t+4+4 4+ ttt+++t bt EES
Bizatre behaviar
Nome IEE R RN IEE RN NN IR EEEX] ttt++ 4t t++++t+44 4t




Twenly-eighl-day Repealed Dosc Oral Toxicity Study of Zire sulflde(ZnS) in Rals

Study No. BCOOB7S

Appendix 3- 6 Funciional Observalions, Defailed Clinical Observalions (Week 0)
Sex Female
Test Subslance ns ns Ins ins
Dosc (ng/ke} 0 40 - 200 1000
Animal No. 5555555505545 555555 5555485 565555555558
000000000000 000000 000000 000000000000
111111111011 gzl 333333 444444444444
[len 000000000111 000000 000000 goo0do000CO0ON L1
Findings 123456789012 123456 1234548 12345678901 2
On remogval Irom home cage
Tratma .
None t+++++E+ 414 ++++tt t++++ 4 t++++tEEHEES
Color of skin
Narmal t+++++ bt 414 ++++44 t++++ 4+ T+t P+ EEEESL
Sailed fur
None +t++++HEELELESE +++EEE t+++4+ 4 +++ i ES
Condilion af fur
Normal 11444+ HE IEEEERE: t+tHttt ttt+e+t++ttt
Bxophthalmos
None t++t++td 4t ttti4 4 tttt+tt ttEtd++i 4444
Palpebral closure
None +++++ i+ttt +t++++ t+ttt 4+ tiE++++ 44444
Color of mucosa
Normal t+4++ 4444444 P44+ 44 IERERE RN IEEEEREEEEER
Oceurrence ol secretion
None tt+ti+r+4+4 14 tt+++ 4t t++++4+ 4 F 25 25 2 3E X BE 3 35 ¥ 3 K 3
Lacrimation
None ++++ 4344414 t++t+ 1 t+++++ E 3 S K B 3 2 3 K )
Sallvation
None tttt+t++tEE L t++itt t+++ 4t t++t+ bR R Y
Reactivily on handling
Normal I EEEEEEREEEREN. ttt444 P+ttt i+t E 444
Pepil size
Norpal IEEE RN, IEEREE: [(EEEER; L3R 2% 3K B0 U 3K 3 % 3K O 5
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Tweniy-cighl-day Repealed Dose Oral Toxicily Study of Zine sullide(ZnS) in Rals
Appendlx 3- 6 Funclional Observalions, Delailed Clinical Observalions (Week 0

Study No. BODOSTS

Sex : Female
Tes{ Substance : In8 inS ins Zn8
Dose (mg/ke) 0 40 200 1400
Animal No. 555655558555 68 5555558 5556655 5556555555485
000000000D00C00 000000 go0000 0o000QGO0O0O0O0DOQD
S S O A I O O O A O I | 2222122 333331 444444444444
ltem goocooc0e00L 11 000000 gopo0000 ooo00000001 11
Findings 1234567883012 123456 123456 F2345678901 2
Open (ield L
Diarrhea
Nane P44+ EE LS t1++++t t+++++ 4 t+++++it+4++4
Palyuria
None tttt+rttt i+t t++++4 +++++ 4+ IEEEEEEREEER.
Fosture ’
Normal tt++tti 4+t + t++++1 t+++ 44 11+ 111 +E+E
Piloerecilon
None tH++ 44+ 444 IEEEE RS tHt bt t I EEEEEEREEEEE,
Brealhing
Normal IEEEEEEEEEE N tit4it IEEE RN t+itd++++ 444
Gall
Normal t++E++EHEEYE t++++4 1ttt 14 +E+4++++++EL 4
Convulsion
Kone L 2R 2K 26 2R 2R R O N t++++ 4+ 14144 E2E 2R SR UE 28 I 3F K JR NE 2 J
Stereo!ypy
None tE+++ 4+ 444 AR EX XS t++t 4+ tH++++4+ 444t
Bizarre behavior
None I EEEEEEEEEER: IR ERE R tttttt 1+t +4++ 4+t 4
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Twenly-cighi-day Repeaicd Dose Oral Toxicity Siudy of Zinc sulfide(Zn3) in Rals

Study No. BOOOBTS

Appendix 3- 7 Funciional Observalions, Delaiied Clinical Observalions (Feek i)
Sex Fenale
Tes| Subsiance ins ins Ins ins
Dose (mg/kg) 0 40 200 1000
Anizal Ko. 5555658555858 558565 558556 5555555555565
0000000O0C0CODO0D 000CGD00D 000000 000000000000
0 T T T T O T O O O 22221212 133333 4444444494444
Tlea 000000000111 goooo0¢0 000000 000000000111
Findings 12345678901 2 123456 123466 123456788012
On removal [rom home cage
Trauma
None +++ i+ 4444+ 444 ++tt+ 44 t+++t 4 +++ L E
Calor of skin
Normal +H+ b4+ 4+ 40 t++ 444 t+HHEE EE K 2 2K 3 3K 3 3% 2K 3 K/
Sailed fur
None FIRIE 3E K SR S0 SN A A 2 A 4 t++t44 t+i+4+ ¢+ +++i+ 41241
Condiiton of fur
Normal [2E 2K B 35 35 B % 2K 2E B 2 Ft+++4 1+t 444 td44+++E344 44
Exophihaimos
None F R B B I B B O A O 1+++4+4 +++4+4+4+ +++++EEETLEEE
Paipebral closure
None 1++++ 441+ ++++ 44 +++++ ¢ t++++ 4+ +4++ 4
Color ol mecosa
Nermal +++++ 44 EE +t+ bt t+++ it EREE R EEEEEREER]
Occurrence of secrelion .
None ++++i 4+ 4L tt+ it 4 t+EE LT +++4 44+ 4444 E
Lacrimation
Hone [ 2R 2% 20 26 2R 2R 2 R 2R 2R O t+++ 4+ 1++ 444 LR 2R 2R 25 S BN 3K 2% N 3% O J
Salivaiion
None F25 2K 3 35 2% 3 B 2K 30O X ++++ 44 +++4++ 4+ [ 25 0 SR 3R IR JE 3E 2K N0 A
Reaclivily on handling
Narmal tt++4+ e+ ++EE +tt+ 4 t+++t4 t4+++ 3444444
Pupl| size
Normal +++++_++++-I-++ IEEEER t+tt e t+ttE++++EEE
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Twenly-eighl-day Repcaled Dose Gral Toxicily Study ol Zine sullide(ZnS) in Rails

Appendix 3- 7

Funclional Observaiions, Delailed Clinical Observations (Yeek [)

Sex Female
Tes| Subslance InS ins FA Ins
Dose {mg/keg) 0 40 200 1000
Animal Mo, 555555568585% 5555455 5565565 5555665555555
¢000000Q0CGO0O0D0 060000 000000 ¢o0000QO0O00DO0OD0OCO
[ R O O | 22221212 333331 444444444444
[tem ¢oo00000001 114 0600000 000000 p00000Q0001L11
Findings 123456789012 123456 123456 12345678901 2
Open {field
Diarrhea
None tHHEEEEEEEES I XEEER tHi+ 44 R EEEEE
Polyurla
Nane £ S K B I S 3 A S B AR tt++ 14 t++4 44 +++t+++r+4+ 4
Posture
Normal IR R FEE 44t IEEEEN! t+t+++4 4444
Pitoerection
Rone tHt+t+ 4+ 414 L ++ 414 +t++i 4444444
Breathing
Normal tHHEEHE+EEET 4 IEEREER ttii 44 ttit++ti+ttt
Gait
Normal IR R EE R KN IEEEREE! ++++44 IEEEEEEEEEEX
Convulsion
None LK JE 25 BC 3 N6 S 2K 2K B A 3 +1+14+4+4 +t+4+4+4+ +++4++ 4444444
Slereotypy
None IEEEEEEEEREES. 11444 t+++ bt tit4+4+ 44444844
Bizarre behavior
None t++++++ 21444 +++++ ¢+ tt+++ 4

EERERER R
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Twenty-eight~day Repeated Dose Oral Toxicily Study of 2inc sulfide{ZnS) in Rats

Appendix 3- 8

Functional Observations, Detailed Clinical Observalions (Reek 2)

Study No. BO0087S

Sex Ferale
Test Substance ind Ins ins ind
Dose (ng/kg) ] 40 200 1000
Animal No. 5550555556555 555555 555555 595555550555
gooo00DODOCD 600000 0000048 pooo00o00D0DCGODO
) 11111111111 22221212 1333313 444444444449
Ttem gocoop000111 000000 00000040 poooooo00l1t
Findings 123456789012 123456 123456 123456780012
On removal [rom home cage
Trauma
None t+++tt L4 ++t+ 44 44444 i+ ++++4+4
Color of skin
Normal t++++ 4444 tt+ 44 +++4+++ trt++4 444144+ 4
Soiled lur
Nane tt 4+ LS vttt tt++++4 I EEEE R EREEEEE]
Condition of [ur
Normal 4+ +4++ 414 +HbtEt 11444 ttit+++++ 444
Exophthalmos
None tt++4+ et E L ttt e+ 4 +1+4 44 LR 5 2 5 B 2% K BN B 3 I 1
Palpebral closure
None t++++ e+ 444 tt+i 4+ ++3+ 444 P+ 44 +4+ 4444
Color of mucosa
Normal t++++ b+ 344 ++++ 44 +++ 443 ttti+++4++ 4+ 4
Occurrence of secretion
None Pt+t+++ 4+ttt 4 +t+ 4t +E+ 144 R 2 2K B S 3R IR A I
Lacrimation
Hone P44+ 4+ 1+++ 44 44 tHHtd++++ 41
Salivation
None 444+ ++ 4+ 48 +++ 44 14444 tt+++++++ 4+ 4
Reactivity on handling
Normal tE+ 444+ 441+ E 1++++ 4 +++ 4+ 4 t++Et 44+t
Pupil size
Nerma) t++ i+ 44444+ 4 IEEREN e+ 44 t++++ 444414
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Teeniy-cighl-day Repealed Dose Oral Texicily Study of Zinc sullide(ZnS) in Rats ' Study No. BOOORTS
Appendix 3- 8 Funclicnal Observations, Detailed Clinical Observaiions (feek 2)

Sex : Fenale
Tes1 Subslance : Ins Ins ins Ins
Dose (mg/kg) : 0 40 200 1000
Animal No. : 5556556655550 55554585 555665 § 5555555555585
goo00000CO0O0CC0CDC0 0o0co000 opo0000 000000000000
FE1r111ieer1d 2222122 333333 444444444444
Ilenm goooo0o0000111 poCcooo ooo0000D COoO0OO0DDDODOTLIE
Findings [234566789012 123456 123456 12345678901 2
Open field
Diarrhea
None _ IR FH4 444 IR EEE IR RN
Polyuria .
None . Pttt EEEEE Pttt + 44 IEEEE RS IR EEEEEEEREXR;
Posture
Normal IR EEE R RN 444444 tH4 444 I EEE R EREEERE
Piloereclion
None tt+++++ 4+ LT t++++14 ++++1 4 i+ EES
Brealhing
Narmal L2 2K 2 R K E 2 3K 30 B 3 J 4+ +44 ++4+4+4+ 4+ E25 28 0 K BE 3E 3% 0 2 A X |
Gail
Normal 2K 0 S K BE BN 3 3 30 S N 4+ 4+ 44 +44+44+ 4+ L5 3K 20 30 2% 3% % 2K BU IR 3K |
Convulsian
None t+++ttt+++t4 t+t++t t+++tt tt+++1+4 4414
Stiercolypy
None ++++++++++EE ++++t 1 P+ttt 4 ++t+E+ 4 4++4+4+
Bizarre behavior -
None t++++ i+ ++E4 T +t+++ 1+ tH+ 4 +++4++ 4444144
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Twenly-cighi-day Repealed Dosclﬂra! Toxicily Study of Zinc sulfide{ZnS} in Rals

Appendix 3- 9

Funciional Observations, Detailed Clinical Observations (Week 3)

Study No. BOOOETS

Sex Female
Tesl Subslance 1ns in§ AN Ins
Dose {mg/kg) 0 40 200 1000
Animal No. 5555085555565 555555 55556545 5905655550655
ooo000O00QO0OO0OO0DD g00000 000000 000000000000
Tirrrrri1riil 23221212 3333313 144444444444
{len 000000000111 000000 000000 000000000111
Findings 1234566789012 123456 123456 1234567890112
On removal [rom home cage
Trauma
None t++ 434+ 444 t+++ 44 t++++ ¢ +++E++4i+4+4
Coler of skin
Normal +++ittiEtEEL i+t L O O O +++ e+ +HL+E
Soiled Tur
None t++++44+4+4+ L1+ ++ i+ +4 +++++ ¢ +++E++1++HEE
Condition of fur
Normal ++ i+t E S i+ 44 +++ +++ 84+ 4+54+4
Exephlhkalwos
None LR SR 2% 2 3R Bk R O % 3% 2N J t+++44 ttttt t+++++44++t4 4
Palpebral closure
None tt++1+++E+ETE P+ +++4 t+t i+ 4 i+ +++4+ 441
Color ol mucosa
Normal E2E 2 2 5 2 3 2K 3R 3% 3 2 +4+++4+4 14414 E2E 2% 2 2 A 2 2 O 3 B A
Qecurrence of secrelion
None ti++++ 14441 +++ i+t t++++ ¢+ tt+++t++ 4+t 1
Lacrimalion
None PHEttEE A EE I EER R REERR R EAEEEEY:
Salivatlion
Nane EREEEEREEE Y EEEEE EERER ISR EEEERERERN
Reactivily on handling
Normal (EEEEEEEEREE] i+ 44 I EE R REE: t++i++t e+t 44
Pupil size
Noemal 1A EEEEEEREREERE 1+ +++4 IEER X R ttEi 4434+ E4E
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Teeniy-cighi-day Repealed Dose Oral Toxicily Study of Zizc sulflde(ZnS) In Rals

Stedy No. BODO&75

Appendix 3- 9 Funciional Observations, Delalled Clinlcal Observalions (Weck 3)
Sex : Female
Test Subsiance : ns Ind Ins ins
Dose (mg/ke) : 0 10 200 1000
Anioal Ko. : 555555555555 505555 588556 5556568565558 6%6
0004000000C00 000000 g00000D 000000000000
111110 t1r11111 22221212 33331313 4444444444414
flem 000000000111 00000 pooo0aoo0 oo000000001 11
Findings 1234567800112 123456 123456 123456780012
Open f{icld
Diarrhea :
None LR K IR 2 R 2 I 2 R R L K A N ) t+++ 44 +++ i+ 44+ 4404
Palyurla
None 44+ HEHE tEEEET t+++ 4+ +++iE4+44 4444
Posture
Narmal t+++EtE+EELS PEEFLE Tttt tt++++4+44+1+ 4144
Piloerection -
None [ EEEEEEEEEERE] t++ 444 tt+ et Pttt i+ 4
Brealhlng
Normal t++i+++EFEALE t+4+3+4+4 1+ 44 [2E R 2 2 B A N A A
Gait
Normal LR 3K 2 S5 5 I S 3K 30 S 3 +4+4+4++4 ++4+444 4 L2 2R 2 AE 30 20 2 0 2R N 2 3
Convulsion
None 1++++ i+ 44+ +++ 4+ 444+ 4 4+ 4+t EE
Stereolypy
None t+++t i+ 4T t+++ it t+++++ t++++E+E+ 444
Bizarre behavior
Nohe t++tEr+t+ELE t++t 14 t+tt+t 4 LE 2R K 2K 2 3 3K 3K K 3 4
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Twenly-cight-day Repeated Dose Oral Toxkcily Study of Zinc sullide(ZnS) in Rats

Appendix 3- 10

Furciignal Observalions, Delailed Clinical Observations (¥eek 4)

Study No. BODORTS

Sex : Ferale
Tes! Subslance : in8 Ins Ins inS
Dose (me/ke) : 0 40 200 1000
Animal No. : §06555868555800 555555 5555585 5656085566585
000000CO00C0C0DEG 000000 000000 000000000000
| T O O O O I I O O 222121212 3333313 444444444444
Iiem goooo0O0O0OQOGT T 00¢GO0D0YD 000000 000000000111
Findings 1234567890112 123456 123456 123456789012
On removal [rom heme cage
Trauma
None 4344444 +++++1 t++++ ¢+ +++ b+ 444
Color of skin
Normal IEEEEEEEEERN tt+t it t1++ 44t t++tid+ b+ 44
Soiled lur
Kone 3P4+ +++ 4+ E 44 F+Ed 44 L3R 3% 25 N AN | ++++++++E4ES
Condiiion of fur
Normal EE ISR R I R 2K B AR S tE++44 IEEREER! +tt++ 44444
Exophihalmos
None tH4+ 444444444 tt++4++ IEEREERE (AR ZE SRR O 2N 3N A B 3 K-
Palpebral closure
None E2E 5 K BE B 2 2% BE S 3 11+t + t++++ 4 tit+++it 4444+
Color ol mucosa
Normal ++FE it EE T +++ 444 t++++ 4 [IEREEEEEEEEEE]
Occurrence of secrelion
None +++i+++++ 414 +++4+ 44 +++ 4+t t+++d++++ 14
Lacrimalion
None Ft+4+++1 444 E t+4+ 444 IEE RN Pttt e+t
Salivation
None % B 3K K BE 2K 3K O K O & +++ e tEr 444 tttt+itttitt
Reaclivily on handling
Normal +t+t+ttttH+i b4 ttt ittt tH+4 44 IEEEEEEREERERE K.
Pupil size
Normal ++++++++ 44141 ++4 444 t++++ 4 t+++t+++ 4444
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Twenly-elght-day Repeated Dose Oral Toxicily Study of Zinc sulfide{ZnS) in Rals Sludy No. BODO37S
Appendix 3- 10 Punclional Observations, Detailed Clinical Observations (¥eck 4)

Sex : Female
Tesi Subslance - : ins In$ ins ins
Dose {mg/kg) : (] 40 200 1000
Animal No. : 5555855658565 558855 5555505 5505685555650
goo000000000 [N 0000060 gooo00O0O0O0ODCDOODOD
rrrtrrtrtrrynt 222121212 1331133 4444444444414
Tlem go00aQdo0000111 000000 oodo0o00 00000CGO0CQGO1LTTE
Findings 123456789012 123456 123456 123456789012
Open [leld
Diarrhea
Hone ) 14+ ++ 4444444 ++++ 44 t1+++ 44 +++ii bttt i+ E
Polyuria
Note SRR R S O 3R I A A +FHH S [EEE RN i+t t4+4844
Posture
Normal I EEE RN ERERE NN N IR EEEN) ttttit ttttt+t+itd
Piloerection
Rane IR R R RN EEE tti+4 4 R tFHE 4 H+EE LS
Brealhing
Normal t+++i+++ 444 tE+E 44 t++E 44 ++E4+4 4+ 4444
Gail
Normal PFHEEEEEEEL LS I EERE R IR EEE tit+4+++t4+ 444
Convulsion
None I EEE R R EEEE RS, 14444+ t++t++ P+ttt ittt
Stereotypy
None ttit+titttid t++ 4+t 1 ++++ 4t IEEE R EEEEEER
Bizarre behavior
None t+++ 4444111 E e+ it L3R K K I 3 +++ i+ 4444
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Twenly-cight-day Repealed Dose Oral Toxicily Study of Zinc sullide(ZnS) in Rals Study No. BOOOBTS
Appendix 4- Funciional Observalions, Sensory Reaclivily 1o Stimuli (Reek 4)
Sex : Male
Tesl Subsiance : InS Zns ins In§
Dose {ng/ke) : 0 40 200 1000
Animal XNo. : Ttrtrerri1riit Tt | I A | I A A A
000000000000 000000 0a0000 00000000000D00Q
| T T T T A IO 22221212 3333313 4444444444414
lem 0000000001 8¢ 2000000 ogpeoo 0000000001511
Findings 123456789012 123456 P23456 123456780901 2
Additional tests
Approach response
Normal t++t+++++HEE t++t 4+t tt+++ 4 IR EERXEEEREEEE]
Pinger snap responsc
Normal t+++ b+ 4+++ 12 +++t+ 41t t++++ 4+ IEEEREEREEEEEE]
Righiing reflex, drop method{firsi)
Normal t++ i+ 4+ 14 ++t+t 4t t++++ 4 R 2R B O 2 Ok 2% 20 N ]
Righling reflex, drop method(second) :
Normal L O O O 20 2 2K 3 | t++ 4144 t++4+44 tt+++E++++ELE
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Twenly-eighl-day Repeated Bose Oral Toxicity Study of Zinc sulfide{ZnS) in Rals

Appendix 4- 2

Functional Obscrvaltons, Sensory Reactlivily {o Slimeli {(Feek 4)

Study No. BOOGBTS

Sex Penale
Tesl Substance In§ ins In§ Ins
Dose {me/kg} ] 40 200 1000
Animal Ro. 5665586555584 555555 5685555 5555585580555
0000COCO0CGO0DO00 000000 000000 000000000000
t1TE111111t141 2222121 3333313 444444444444
[tem pooo000O0ODDIL 1] 000000 000000 000QOQCOQOCO0COTNTI
Findings 1234567893012 123456 123456 12345878501 2
Addilional fesis
Approach response
Normal LR 25 25 3% K K 2K 3K 3K N 3K - ti+++4++4 P44+ 44 I EEEER R EREERER:
Finger snap respanse .
Normal IR EEEREE N ++4+4+44 I EEEER R t++++++4+ 444
Righiing reflex, drop melhed{firsi}
Normat +1++ 4+ ESE ++++ 44 IEEEE N tt+++ 382+ E+ 1
Righiing rellex, drop method (second)
Normal +++ i+ 44 +4+4 B RN XN +1++++4 +++++ i+ 4+ H+E
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Tweniy-cight~day Repealed Dose Oral Toxicily Study of Zinc sulfide(ZnS) in Rais
Funcilonal Obscrvaiions, Grip Sirenglh (Yeek 4)

Appendix 5- 1

Ins

¢ pe/ke

Male

Sludy No. BOGORTS
Unil : g

Animal Number

Forelinbs Hindlinbs

Average Average
10101 i119.§ 521L 5
10102 189.0 612, 5
10103 833.5 469, 0
10104 734. 0 567. 5
10105 80L. 0 541.0
10106 BB4. § T44.0
10107 1044. 5 650. &
10108 990. § 565. 0
10109 876. 0 492, 5
10110 822. 8 638. 0
10111 598 5 182. 5
10112 846. 5 7.5
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Twenly-cighi-day Repeated Dose Oral Toxicity Study of Zinc sullide(ZnS) in Rals Study No, BODO8TS
Appendix §- 2 Functional Observalions, Grip Sirength (¥eek 4) Ins 40 mg/ke Male Unii : g
Animal Number Parelinbs Rindlinbs

Average Average

10201 719.0 524.0
10202 858.6 §79.0
10208 721,56 662. 5
10204 1085, ¢ 601. 6
10206 809, 5 52,0
1¢206 860,90 574.0
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Tweniy-cighl-day Repealed Dose Oral Toxicity Siudy of Zinc sullide(ZnS) ir Rais Siudy No. RO00875
Appendix 5= 3 Funclional Observaiions, Grip Sicength (¥eek 4) Ins 200 mg/kg Male il : g
Anlmal Number Poreliabs Hindlimbs

Average Average

10301 858. 0 602. 5
10302 811.5 593. 5
10303 803. 5 fi58. &
10304 730. 0 473.6
10305 B76. 5 436.5
10306 825, § 630.0
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Twenly-cight~day Repealed Dose Oral Toxicily Study of Zine sulflde(ZeS) in Rats . Sludy No. BO0CBTS
Appendix 5- 4 Punctional Observalions, Grip Sircngth (Yeck 4) In§ 1000 mg/kg Hale Ut : g
Animal Rumber Forelinbs Hindlimbs

Average Average

10401 985. 0 573. 6
10402 873.5 568. 5
10403 1076, 0 70. 0
10404 685. 0 418. 0
10405 799.6 445. 5
10406 816. 5 855, 5
10407 688.0 562. 5
10408 670.0 419.0
10409 80L0 689, 5
10410 §53.0 490. 6
10411 1230 476. 0
10482 8125 510.6
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Twenly-cighi-day Repealed Dose Oral Toxicity Study of Zinc sullide(Zn$) in Rals Sludy No. BOQOSTE
Appendix 5- 5 Funcltonal Observations, Grip Sirenglh (Week 4) ins 0 mg/ke Female Unit : g
Animal Number Forellmbs Hindlimbs

Average Average

50101 768.5 306.0
50102 612. 5 518.0
50103 815.0 633.5
50104 673. 5 575. 5
50105 5580 409.5
50106 5216 654. 0
50107 470 244,56
50108 728.0 446.0
50108 §33.5 434.0
50110 §94. 5 405.0
50111 645. & 366, 5
50112 BZ1.5 439.0
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Twenly-cighl-dzy Repeaied Dase Oral Texlcity Study of Zinc sulllde(ZnS) in Rats Sludy Ko. BOOOBTS
Appendix 5- 6 Funciional Observalions, Grip Strenglh (Week 4) ns 40 ng/kg Female . Unit : g
Animal Number Forelimbs Hind]imbs

Average Average

50201 573.6 488. 5
50202 100. ¢ 512.0
50203 569. 0 452.0
50204 561. 0 393, §
30205 8.0 410.5
50206 389. 5 370, 5
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Appendix §- 7

Funclional Observations, Grip Strengih (Weck 4)

Tyeniy-clghi-day Repealed Dose Gral Toxicily Study of Zinc suilide(Zn$) in Rais

Ins

200 ng/kg

Penale

Study No. BOO087S
B

Unit

Animal Number

Forelimbs Hindllmbs

Average  Average
50301 663.0 328.0
50302 861. 5 591, 5
503038 488. 5 326, 0
50304 598.0 401,5
50305 658, 0 §39,0
50306 700.0 438.5
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Twenty-cighi-day Repealed Dose Oral Toxtctiy Study of Zinc sulfide(ZnS) in Rals Siudy No. B0O0875
Appendix 5- 8 Funclional Observalions, Grip Strenglh (Yeek 4) ins 1000 ne/ke Female Unit : g
Anjmal Number Forelimbs Hindlinbs

Average Average

50401 499.0 - 539.0
50402 893.5 462.0
50403 604. 5 352.0
50404 5710 4215
50405 7025 404.0
50406 461. 0 3770
50407 g02. 0 681. 5
50408 767.5 573.5
50409 605. 5 4320
50410 631.5 574, 6
50411 680, § 361. 5
50412 7065.5 315.0
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Twenly-cight-day Repealed Dose Oral Toxicily Study of Zinc sullide(Zn$) in Rals

Study No. BOOOBTS

Appendix 6~ 1 Furctional Observations, Molor Aciivitly (Feek 4) ing 0 mg/kg Male

Animal Number Time: 10 20 o 40 50 il Total
Unit: count/ count/ count/ count/ count/ count/ counl/

10nin 10min 10min 10min 10min 10min hour
1013 3227 1410 0 176 32 8 4926
10102 2543 2592 1912 856 37 [ 7946
10103 3151 2172 299 30 81 72 5811
10104 2904 1731 238 74 181 17 5145
10105 3189 2709 2162 689 11 11 8741
10106 2864 2095 351 16 45 g 5380
10107 3265 2878 1954 1391 97 2l 9606
16108 2705 2096 1425 1598 702 15 8541
10109 3488 3088 1865 &8 18 81 8618
10110 2200 958 5 9 47 4 3203
18111 2894 1729 650 20 29 28 5350
10112 2756 2135 410 9 3 93 5579
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Tweniy-cighl-day Repeaicd Dose Oral Toxlclly Study of Zinc sullide(Zn$) in Rals Study Ko. BOODETS

Appendix 6- 2 Funciional Observalions, Molor Aclivity (Yeck 4) Ins 40 mg/ke Male
Antmal Nuaber Time: 10 20 30 40 50 60 Talal
Unit: couni/ counl/ counl/ count/ count/ counl/ count/
fOmin 10min 10min 10&in 10min 1min hour

10201 ‘ 3256 2561 204! 2170 985 38 11051

10202 g4 2713 2054 887 i 40 B824

10203 2902 2219 tan 23 0 36 6491

10204 3024 2451 1477 127 3 4 7088

10205 2905 2242 1345 228 18 106 6844

10206 2815 1763 1346 113 51 55 6143
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Twenty-eighl-day Repealed Dose Oral Toxicily Study of Zlac sullide{ZnS} in Rais

Study No. BOO0B?S

Appeedix 6~ 3 Funclional Observations, Molor Activily (Week 4) ns 200 mg/ke Male
Animal Nunber Time: 10 20 30 40 50 60 Tolal
Unil: count/ counl/ couni/ connt/ counl/ couni/ counl/
10ain 10nin 10nin 10min 10min [0min hour
10308 2187 2208 (178 229 0 § 6374
10302 3065 2500 2413 355 96 49 9078
10303 2817 1947 394 42 10 36 5305
10304 2597 2766 1782 472 B4 28 1129
10305 2739 119 52 33 B 95 4116
10306 2313 742 [ 15 6% ] 3146
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Twenly-elghi~day Repeaied Dose Oral Toxicity Siudy of Zine sul{ide(ZnS) in Rats Siudy No. BOGOBTS
Appendix 6- 4 Funclional Observaiions, Motar Activity (Feek 4) InS 1000 zg/ke Male
Animal Number Time: 10 20 30 40 50 60 Tolal

Unit: counl/ count/ count/ counl/ count/ count/ counl/

10min 10min 1min 19min 10min 10rin hour

F0401 2838 2187 1477 55 415 137 7109
t0402 2889 1876 2087 1151 61 0 8064
10403 2894 2258 1677 808 [0} 13 71751
10404 2672 1351 468 B 5 46 4548
[0405 21 2706 1616 60 6 10 1617
104056 2803 2129 1827 1700 197 106 8764
10407 2887 1721 1472 337 0 5 6422
10408 2917 1223 66 1] 17 19 4308
10403 2785 2090 630 0 [8 18 5991
10410 27110 1688 536 63 I8 32 4946
10411 2455 1489 239 3 6 [ 4197
10412 3253 2282 2 313 17 98 8064
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Tweniy-gighl-day Repeated Dose Oral Toxicily Sludy of Zine sulflde(ZnS} in Rais ] Study No. BOOQETS

Appendix £~ 5 Functional Observations, Molor Aclivily (Feck 4) In$ 0 ng/ke - Female
Animal Number Time: 10 20 i 40 50 60 Tolal
Lnil: count/ counl/ count/ count/ counl/ count/ counl/
10min 10min 10min 10min 10zin 10min hour

50101 2567 960 48 53 72 40 3740

50102 2932 2215 483 26 0 34 5690

50103 07 2108 148 246 17 8 5600

50104 2992 1659 326 8t 51 50 5159

50105 2950 2327 488 4 78 39 5886

50106 3760 2475 648 38 19 33 6973

0107 . 2516 1331 530 33 14 61 4485

h0108 2740 2094 1000 301 13 102 6250

50109 2560 2196 2377 1956 1999 1039 12127

50110 2449 1481 60 0 0 8 4Ms

B0111 045 1942 63 13 2 3 5068

50112 2984 996 0 702 16 87 4765
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Twenly-cighi-day Repealed Dose Oral Texicily Sludy of Zine sulfide(InS) In Rals Siudy No. BOODBTS
Appendix 6~ 6 Funclional Observaiions, Molor Aclivily (Meck 4) in§ 40 me/ke Female -
Animal Number Time: 10 20 30 40 50 60 Telal
Imit: counl/ count/ count/ count/ count/ count/ count/
10min 10min 10min 10min 10nin 1min hour
§0201 2965 2703 1996 166 3 42 7865
50202 3137 1252 286 35 13 36 4759
50203 3153 3080 1976 770 7 778 9765
50204 2453 2242 161 22 20 2 5500
50205 2721 2361 1883 986 0 3 7954
50206 2725 1933 340 17 6 47 5068

49



Tweniy-cighi-day Repealed Dose Oral Toxielly Study of Zine sulfide(InS) in Rals

Study No. BOOOSTH

Appendix 6= 7 Funclional Observalions, Molor Actlivity (Week 4) Ins 200 mg/kg Femalc

Animal Number Time: [0 20 o 40 )] 60 Total
Unit: couni/ count/ count/ count/ count/ couni/ count/
10min 10ain 10min 10min 10min i0min hour

50304 2706 1718 133 30 36 26 4649

50302 3009 2496 1580 1083 193 22 8473

50303 3492 2496 1912 150 7 84 8141

50304 2880 1802 §3 47 6 40 4828

50305 3322 2642 2330 268! 1333 4] 12350

50306 2506 2231 1583 898 q{ 8556

1328
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Teeniy-eighi-day Repeated Bose Oral Toxicily Sludy of Zine sullide(ZnS} in Rals ' Study No. BOQOBTS
Appendix 6- 8 Functional Gbservations, Motor Activiiy (Week 4) In$ 1000 mg/kg Female
Animal Number Tlwe: 10 20 30 40 a0 60 Tolai

Unli: count/ counl/ couni/ count/ count/ couni/ conni/

10win 10min 10min |10uin I0nin 10min hour

50401 2549 1642 3 799 57 44 5122
50402 2190 1641 124 25 2 0 3982
50403 2900 1643 588 32 ] 43 bil4
50404 4542 1719 EO78 [86 ] 0 5525
50405 2987 1209 113 24 63 397 4793
50406 : 2414 1851 516 26 42 39 4888
50407 2546 1443 206 55 7 51 4308
50408 3108 2162 1912 1667 233 55 91317
50409 ’ 28176 1731 286 12 13 18 4942
504£0 3191 2729 1553 409 85 23 75490
50411 2736 1870 n1 22 . @ 25 5376
50412 3090 1635 83 73 87 13 4981
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Twenly-eighi-day Repcafed Oral Dose Toxicity Study of Zinc sulfide(Zn5) in Rals

Stuedy No. BODOSTH

Appendix 7- 1 Body Reight In§ ¢ me/ke Hale Unit : g

Day | 8 15 12 28 29 36 42
Animal Noaber

10101 173 239 200 4 J68 B
10102 176 238 286 326 351 FB
10103 188 267 33 kL) 432 FB
10§04 183 259 313 367 397 FB
10805 175 239 a0 356 382 FB
10t06 183 256 326 s 438 FB .
10007 181 251 a2 362 397 406 447 469
10108 199 27 348 415 453 462 512 542
10109 189 266 M4 408 454 457 516 554
10110 11 239 293 kR 361 363 388 406
10111 189 253 321 k¥]| 398 407 445 411
10112 181 249 308 344 376 3 413 439

FB:Fasted body weight
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Trenly-eighl-day Repeated Oral Dose Toxicity Study of Zime suflide(ZnS) in Rals

Study No. BOOORTS

Appendix 7- 2 Body ¥eighi In§ 40 ne/ke Male Unil : g
Day 1 8 16 22 28 29 36 42
Animal Number
10201 170 221 253 365 405 FB
10202 194 267 336 34 425 FB
10203 183 252 13 360 390 FB
10204 190 261 326 366 407 FB
10205 181 251 322 382 420 FB
10206 t78 232 200 340 312 It

FB:Fasied body weight
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Trenly-eighl-day Repeated Oral Dose Texicily Study of Zinc sulflde(ZnS) in Rals

Study No. BOOOBTS

Appendix 7- 3 Body Weight InS 200 ng/ke Male Unit : g
Day 1 3 15 22 28 PA] 6 42
Animal Number
10301 193 262 326 3N 418 B
10302 167 127 289 338 365 FB
10303 197 168 KX] | 381 17 FB
10304 186 247 302 352 378 FB
10305 179 235 288 hie| 351 FB
10306 172 234 284 330 355 FB

FB:Fasted body weight
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Tyeniy-eighi-day Repeated Oral Dose Toxicity Study of Zinc selfide(ZnS) in Rats

Stady No. BOQOSTS

Appendix 7- 4 Body Weight InS 1000 me/kg Male Unit : g

Day ] 8 15 22 28 29 36 42
Animal Number

[0401 179 238 292 336 329 FB
(0402 17 237 294 34l 3 FB
10403 87 253 320 3 400 FB
10404 181 2419 3 376 415 FB
10405 181 245 300 338 360 B
10406 182 247 315 364 400 FR .
10407 180 244 309 368 396 407 - 451 481
10408 187 253 in 356 394 400 443 475
10409 7 238 301 363 398 402 441 483
10410 182 242 306 360 M1 40 455 - 49]
10411 193 255 a16 358 385 384 440 459
10412 188 260 326 a1z 401 406 451 481

FB:Rasted body weighl
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Tweniy-eighi-day Repeated Oral Dose Toxicity Study of Zinc sulfide(Zn$) in Rats A

Study No. B0OOSYS

Appendix 7- 5 Body Weight Ins 0 me/ke Penale Unit : g
Day 1 $ 15 22 28 29 36 42
Animal Number

50101 151 187 A1 236 246 FB

80102 161 188 05 232 147 FB

50103 147 171 204 235 252 FB

90104 148 117 199 230 244 FB

50105 155 171 201 222 230 FB

50108 140 170 191 204 218 FB

80107 144 165 185 202 M 214 234 238
50108 145 164 197 216 224 231 241 A
50109 151 174 196 228 44 252 273 m
50110 140 168 i85 205 214 2 240 257
S0t 143 163 176 204 22 220 238 249
50112 152 186 2l 240 251 262 182 294

FB:Fasied body weighl
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Twenly-eighi-day Repeaied Qral Dose Toxicily Siudy of Zinc solfide{Zn$) in Rals

Study Ne. BO0O3TS

Appendix 7- 6 Body Yeighi In§ 40 mg/kg Female Unit @ g
bay 1 8 15 22 28 29 36 42
Animail Number
50201 155 177 197 222 236 FB
50202 144 175 203 221 237 FB
50203 145 172 195 210 21 FB
50204 136 162 188 209 223 FB
50205 160 184 21 246 259 FB
50206 146 169 198 215 23 FB

FB:Fasted body weigh!

§7



Trenty-eight-day Repeaied Oral Dose Toxicily Study of Zinc sutlide(ZnS) in Rals

Study No. BO0OSTS

Appendix 7- 7 Body Weight In 200 me/ke Female Unit : g
Day l 3 15 22 8 29 36 42
Animal Number
50301 139 165 117 184 189 B
50302 149 117 205 227 25 FB
50303 136 161 182 191 209 FB
50304 145 163 188 215 226 FB
50305 151 184 204 226 M2 FB
50306 151 182 202 229 239 FB

FB:Pasted body weight

a8



Twenly-eighi-day Repeaied Oral Dose Toxicity Sludy of Zine sulfide(Zn$) in Rais

Study No. BOOOBTS

Appendix 7- 8 Body Weighi In$ 1000 me/ke Female Unit : g
Day 1 ] 15 22 28 29 3 42
Aninal Nunber

50401 145 176 207 225 238 FB

50402 148 171 193 213 221 Fi

50403 149 167 179 200 - 211 FB

50404 150 178 204 229 246 FB

50405 151 181 201 212 226 FB

50406 141 159 173 193 206 B

50407 146 1 209 23 249 253 265 287
50408 141 113 203 223 241 251 269 291

50409 152 181 07 224 M7 248 266 275

D410 149 178 203 221 235 237 254 262

50411 149 172 186 220 230 240 258 i1l

50412 158 178 203 222 228 29 245 262

FB:Fasted body weighl
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Tseniy-eighl-day Repealed Oral Dose Toxicily Study of Tine sulfide(ZnS} in Rals

Study No. BOOO87S

Appendix 8- 1 Food Censumpiion In§ 0 og/kg Male Unit : g/aninal/day

Day 8 1% 2 28 36 12

Aniwal Number

10101 23.3 26.4 26.9 8.0

10102 .0 0.7 26.7 26.3

10103 25.9 2.4 2.3 20.8

10§04 2.9 281 29.0 28.3

10105 U7 6.7 8.6 28.3

10108 2.1 283 L7 3.9 .

10107 U1 26.6 8.0 8.5 0.3 29.3

10108 T4 3.3 .0 328 4.1 3. 8

10108 2.3 K] % 3.3 33.6 3.4 3.8

10110 24.4 25,7 6.3 25. 3 25.9 4.0

10111 25.6 28.17 30.6 30.0 3.6 3.0

10112 25.1 04 2. 7 5.8 6.4 2.8
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Twenly-eighi-day Repeaied Oral Dose Toxicily Study of Zing sulfide(ZnS) in Rals

- 3 Study No. BO0OBTS
Appendix 8- 2 Food Consuaplion n§ 40 ng/kg Male Ul‘:ili : g/animal/day
Day H] 15 22 28 36 42

Aninal Number

10201 2.6 2.1 2.1 30.0

10202 26.1 28.9 2.9 0.3

10203 24.6 6.1 I3 6.8

10204 26.1 8.9 2.3 28.8

10205 25.6 28.0 30.4 3.8

10206 .0 251 26. 4 2.8
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Tweniy-cighi-day Repealed Oral Dose Toxicity Study of Zine sulfide(ZnS) in Rats

Study Ko. DBOGOSYS

Appendix 8- 3 Feod Consumption Ins 200 mg/ke Male Unil : g/animal/day
Day 8 15 22 28 k1]

Animal Nuaher

10301 26.3 28.3 29.1 30.8

16302 256 25.3 25.9 26. 3

10303 26.4 287 20.0 28.5

10304 25.1 26,17 7.0 26.5

10305 23.0 25.4 25.1 26.5

10306 3.1 25.9 26,1 25,5
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Tweniy-eighi-day Repeated Oral Dose Toxicily Siudy of Zinc selfide{ZnS) in Rals

Siudy No. BOOOB7E

Appendiz 8- 4 Food Consumpiion IS 1000 mg/kg Yale Inil : g/animal/day

Day 8 15 2 Z8 36 42

Animal Number

10401 3.3 4.8 26. 1 4.8

10402 2.6 5.7 26.1 2.5

10403 24.4 6 7.9 8.3

10404 U4.6 4 29, 6 30.5

10405 24.4 26. 8 26.0 5.0

10406 2.8 2.9 1 29.8 :

10407 2.4 26.9 1 26,5 8.4 29.0

10408 234 25.4 2.1 26,5 7.1 8.0

10409 4.0 2.1 29. 6 30,5 a1 320

10410 23.6 26. 1 2.9 28.0 30.6 3.3

10411 26.3 28.9 2.3 .3 29.4 28.5

10412 25.6 20.0 20.0 2.5 20.4 30.5
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Twenty-eighl-day Repealed Oral Dose Toxicily Study of Zine sullide(In$) in Rats

Study No. BOOOSTS

Appendix 8- 5 Food Consumplion ind 0 me/ks Penzle Unit : g/animal/day

Day 8 15 22 28 36 42

Aninal Number

50101 18.3 t6. 7 7.3 18.5

50102 8.3 17.9 19. 4 19.5

50103 17.0 (8.4 9.7 2.0

50104 5.9 16. 3 16.6 17. 8

50105 17.3 9.1 181 19. 8

50106 1.9 181 7.7 18.8

50107 i5. 1 15.7 15. 4 15.5 1.8

50108 15.6 iT.6 171 18.3 18.3

50109 16. 7 18. 6 20.1 19. 8 18.8

50110 14.9 16.3 5.7 16. 3 18.3

80111 15.0 143 15. 4 15. 5 16. 8

50112 18.0 18.4 (9.6 20,3 20.8
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Tweniy-eight-day Repeated Oral Dose Toxicity Study of Zinc sulfide(ZnS) in Rats

Sludy No. BODOBTS

Appendix 8- 6 Food Consumplion o8 40 ug/kg Femate Unit ; g/animal/day
Day 8 15 2? 28 36 42
Animal Number
50201 16.1
50202 18.0
50203 16.5
50204 15. 4
50205 18.1 R .
50206 16.0 i7.1 17. %

]
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Tweniy-eighl-day Repealed Ora) Dose Toxicity Sludy of Zine sulfide(ZnS) in Rals Study No. BOOOB7S
Appendix 8- 7 Bood Consump!ion In§ 200 mg/ke Female Unii : g/aninal/day
Day 8 15 a 28 36 42

Animal Number

50301 15.0 15. 4 14.9 15.0

60302 17.§ 19.0

50303 14.9 15.1

50304 16.4 17.3

50305 17.1 17.6 . :

50306 17.1 i8.3 19.7 19.5

6§



Twenly-eight-day Repealed Oral Dose Toxicity Siudy of Zinc sulfide(ZnS) in Rais

Study No. BOGOBTE

Appendix 8- 8 Food Consunplion 218 1000 mg/ke Fenale Unit : g/animal/day

Day 8 15 22 2 38 42

Animal Nomber

50401 16.1 171 1.7 1.3

50402 15.7 16.0 16.6 15.9

50403 15.3 15.6 16.1 15.9

50404 18.3 19.4 19.9 20.3

50405 17. 6 17.7 18.7 1.5

80406 14.0 4.1 14.9 16. 0

50407 17.6 18.0 19.0 19.0 2.4 2.5

50408 16.6 17.4 17.4 18.8 2.9 19.3

50408 17.4 17.6 1.1 19,5 19.7 19.0

50410 17.3 17.6 17.3 19.0 20.1 18.3

60411 16.0 16.3 17.9 17.5 19.4 19.0

50412 1.9 1.9 179 18.8 19.4 18.3
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Twenly-eighi-day Repealed Oral Dose Toxieity Study of Zinc sullide(Zn8) in Rals S1udy No. BOODRTS

Appendix 9- 1

Henalology

ing

0 ng/kg

Male

Animal
Number

RBC

x10% /el
Feek §

Yeek 7

i

g/l
Week §

il
b4

l

Feek 7 Week §

feek 7

MCY

fl
Reek &

Week 7

KCH

PR
Week § Week 7

MCHC

¥
feek §

Feek 7

Reticulocyte

Raiio
%
feek §

Feek T Week &

PLT

x10* /ul
Week 7

sec
Yeek 5

Teek 7

10108
10102
10103
10104
10105
10106
10107
10108
10109
10110
1ottt
10112

781
126
762
il
182
T30

841
863
780
825
503
883

86. 6
883
626
8. 6
85. 9
5.7

129

104. 7

89.6

85.2

52.1

106. 8
1.2
0.5
7.8
76. 5

26.3 105. 7

96. 4

16.3
15.7

Animal
Number

APTT

SEC
Yeek §

Feek 7

10101
10102
10103
10104
10105
10106
(0107
t0108
10109
10110
10111
10112

16.3
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Twenty-eighl-day Repeaied Oral Dose Toxicily Study of 2ine sulfide(ZnS} in Rais

Study No. BODOBTS

Appendix 9- 1 Hemato!logy In§ 0 ug/kg Hale
¥oC Lyophocyte Neuiraphilie Neutrophilic Eosinophil Basophil Mongeyle
Segnented Band
Animal x102 /el % % % % b X
Number Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week® Week7 Week 5 Week 7 Week 5 Week 7 Week5 Week 7
1011 96. 2 36 K 0 1 ] 0
10102 80. 4 86 2 0 0 ] 2
10103 NN 93 3 0 0 ] 4
10104 122.0 95 2 0 1 1] 2
10105 7.6 88 4 0 3 0 ]
10106 120. 8 94 2 0 0 0 4
10107 138.5 87 9 0 0 0 4
10108 1.6 80 7 0 2 ¢ [
10109 133.0 92 3 0 1 0 4
10110 112. 3 9% 4 0 i} ¢ |
LA 107. 6 87 i} 0 3 )] 4
10112 86.6 87 9 0 3 1] |

69



Twenty-eight-day Repeated Oral Dose Toxicity Siudy of Zine sulfide(ZnS} in Rals

Study No. DO008TS

Appendix 9- 2 Hemalology Ins 40 ng/kg Male
REC Hb Hi HCv MCH MCHC Reticulocyte PLT PT
Ratio
Animal x10* /ul g/dl ] f1 pe % %o 1104 /ul sec
Number Week & Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7
10201 164 45,9 60.1 2.3 35.5 33. 2 104.3
10202 ga2 47.2 57.4 20,0 T 21. 6 1i. 1
10203 121 47,2 58.0 21.0 36.3 23,2 94.0
10204 783 43.8 §5.9 0.1 35.8 32.9 100.7
10205 188 46. 8 59.4 0.8 35.0 28. 5 79.0
10206 768 45.0 58.6 21.4 36. 4 28.1 104.5
APTT
Animal Sec
Number Week § Week 7
14201
10202
10203
10204
10205
10206

(]



Teenly-eight-day Repealed Oral Dose Toxicily Stedy of Ziec sulfide{ZrS) in Rafs Study ¥o. 3000875
Appendix 9- 2 Nematology ns 40 mg/ke Nale
¥BC Lyaphocyte Neutrophilic Neulrophilic Eosinophil Basophil Honoeyle
Segmented Band
Animal 1102 /ul 4 ] % H b3 %

Number Week 5 Week 7 Week 5 Heek 7 Week § Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week § Week 7

10201 8.3 96 | 0 0 ] 3

10202 1013 98 1 0 0 ] 1

10203 103.0 92 | 0 0 ] 4

10204 117 7 16 0 1 0 4

10205 138.0 90 7 0 9 0 K|

10206 7.0 91 1 0 0 0 2

1l



Treniy-cight-day Repeated Oral Dose Toxicily Sludy of Zinc sulfide(InS) in Rals S{udy No. BO0O0BTS
Appendix 9- 3 Hematology Ins 200 mg/ke Male
RBC b 4] MLV HCH MCHC Reticulocyle PLT PT
Ralio
Aninal 110% [l g/d} % ft ng % %a 210% /il sec
Number Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Yeek 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7
13301 754 16. & 48.1 63.8 22.0 345 1.0 3.4
14302 182 15. 9 45.0 5.5 20.3 35.3 30.5 1014
10303 T2 157 44,2 6.3 2.8 35.5 29.9 85. 6
10304 796 15. 6 44,1 65,7 19.6 3.2 26.4 6.0
10305 79 16. 5 £6.3 58.2 20. 8 3.6 22.4 99,0 X
10306 Tdd 16. 8 4.7 6. 4 22.6 36. 8 24.9 95. 7 15.1
APTT
Jnimal sec
Nupber Week 5  Week 7
10301 16.3
10302 16.5
10303 14.5
10304 .
10305 .
10306 16.5
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Tvenly-cight-day Repeated Oral Dose Toxicily Study of Zinc sulfide(7nS) in Rais Siudy No. BOOOATS
Appendix 0~ 3 Hemalofogy In§ 200 ng/ke Male
WBC Lymphacyle Neutrophilic Neutrophilic Bosinophil Basophil Yonocyie
Segmented Band
Animal x102 /el % % % % X 4

Womber Week 5 Week 7 Week 5 Week 7 Week & Week 7 Week § Week 7 Week 5 Week 7 Week 5§ Week 7 Week 5 Week 7

103 129. 8 94 1 0 2 0 3

10302 142.6 94 4 0 2 0 0

10303 116. 6 86 8 0 0 0 6

10304 §06. 5 a2 5 0 9 0 3

10305 104. 6 92 1 0 ¢ 0 1

10306 8.2 Bl 10 0 0 0 1

3



Treniy-eighl-day Repeated Oral Dose Toxicity Study of Zinc sullide(Zud) in Rals
1000 mg/kg

Appendix 9- 4

Hewalology

In§

Mate

Sludy No. BOOO&TS

Aninal
Nonber

RBC
xl0? /el

Veek 5 Week 7

H

g/di
Week 5

H1

%
Yeek 7 Week §

Yeek 7

acoy

il
Yeek §

Yeek 7

MCH

rg
Feek §  Week 7

MCHC

%
Feek 5

Heek 7

Reticnlocyle PLT PT

Ratio

% ot /el sec

Veek 5 Week 7 Week 5 Week 7 Week 5 Week 7

10401
10402
10403
10404
10405
10406
10407
10408
10409
10410
10411
10412

27
Tt
735
161
193
192

§21
828
849
2
99
805

16.9
15. 4
15. 7
16. 3
15. 8
i6. 3

42.9
42.1

1. 1
19.3
18.6
19.9
20.0
18. 9

26.3 85.2
1.3 95.4
%4.1
. 6. 1
21 95.5 .
5.8 105. 2 15.3
18.0 1.8 15. 8
U7 50. 6 15. 8
24 50.3 1.0
26. 7 48, 1 15. 4
2.3 120. 7 .
25.3 LY 15.1

Animal

Rumber

APTT

et
Yeek 5

Yeek 7

10401
10402
10403
10404
10405
10406
10407
10408
10400
10410
10411
10412

15. 1

T



Twenly-eighl-day Repeaied Oral Dose Toxicily Study of Zinc sulfide(ZnS) in Rals

Study No. DO00BTS

Appendiz 9- 4 Hemaiology ns§ 1000 og/ke Kale
YA Lyzphocyle Neulrophilic Keulrophilic Eosinophil Basophil Yonoeyle
Segmented Band
Animal x102 /il i % % % % b4
Number Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 FWeek 5 Week 7 Week 5 Week 7 Week b Week 7
10401 7.7 97 1 0 0 0 2
10402 91.8 87 6 0 f 0 6
10403 90. 9 37 9 0 1 0 3
10404 118.4 38 5 0 1 0 6
10405 131.9 12 5 0 0 0 3
10406 133.9 89 g 0 0 0 2
10407 5.9 90 f ] 0 0 4
10408 104. 3 96 3 ] 0 ] 1
10409 95.4 87 i1 ¢ 1 0 ]
10410 108.9 94 4 t 0 0 2
10411 129, 2 83 12 0 il 0 5
10412 76. 4 84 12 0 2 0 2
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Twenly~eighi-day Repealed Oral Dose Toxicily Study of Zinc suifide(ZnS) in Rals Study No. B00087T4
Appendix 9- 5 Hematology n§ 0 ng/ke Temale
RBC Hb R NCY MCH ¥CHC Reticulocyte T PT
Ratio

Aninal a0t /il g/dl % il pe 4 %o 110% /uk sec
Nomber Week 5 Week T Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week & Week 7 Week 5 Week 7 Week 5 Week 7 Week 8 Week 7 Week & Week 7
50101 165 16. 3 43.8 51,3 2.3 3.2 2.0 142.5

50102 73 15.0 41,0 561 20.5 36.6 17.6 103.0

50103 702 147 40.6 57.8 20,9 36. 2 23.3 8.5

50104 162 ' 16.1 42.6 55.9 19.8 35.4 24,4 93.7

50105 45 15.6 42. 8 57.4 20,9 3.4 .9 85. 2

50106 688 14,7 39.¢ 56. 8 2.4 3.6 211 66. 4

50107 870 16.5 41,5 4. 6 . 19.0 347 20,7 1.3 1.7
50108 186 15.1 43.6 55.5 19.2 36 20.8 92.5 17. 1
50109 835 15.9 46, 4 55, 6 L0 343 220 85. 6 5.4
50110 833 16. 8 48.6 56.0 19.0 3.6 20.5 82.2 17.0
50L11 781 15. 7 43.5 85.3 19.9 6.1 96. 9

50112 184 15.4 44.2 56. 4 15,6 18. 8 84. 0 17.2

APTT
Animal sec

Number Week §  Week 7

50101

50102

0103

50104

80105 .

50106 14,5

80107 12.2
60108 .
560108 15. 6
s0L10 :
50111 12. 4
a0112 14.2
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Tweniy-eighl-day Repeated Oral Dose Toxicily Study of Zinc sullide(ZnS) in Rals

Study No. ROOOBT5

Appendix 9~ § Hematology in§ 0 ng/ke Female
¥BC Lymphocyte Neutrophilic Nenlraphilic Eosinophil Basophil ¥onocyle
Segmented Band
Animal x102 /el % % b4 b4 % b3
Number Week 5 Week 7 Week 5 Week 7 TWeek & Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7
83101 81.4 85 9 0 | | 5
50102 5.3 81 10 ] 3 ] 6
50103 89.2 91 6 ] ] ] 3
50104 5.0 ] 6 ¢ 2 9 A
50105 557 82 12 ¢ 2 ] 4
50106 40.3 81 8 0 ] 0 ]
50107 8.2 96 3 ] 1 0 0
50108 64.3 3 5 0 0 0 2
50109 70.7 L1l 4 0 1 0 4
50110 68. 8 42 5 0 1 0 P
s0111 136. 6 92 1 o 0 0 1
50112 62. 8 88 9 1] i 0 p

7




Tvenly-eighi-day Repcated Oral Dose Toxicity Study of Zine sul fide{ZnS) in Rails

Study No. BOOOS7S

hppendix 9- 6 Hemalology InS 40 ve/kg Female
RBC Hi MY HCH MCHC Reticulocyte LT T
. Raiio
Anizal x10® /il g/dl % il pE % %a 18 ful sec
Number Week & Week 7 Week Woek 5 Week 7 Week 5 Week 7 TWeek 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week § Week 7 Week §  Week 7
50201 (HA] 149 4.1 57.8 20,4 3.4 2.8 99,3 15. 8
50202 T 16. 8 44.5 57.5 20.7 36.0 15,2 83.1 15. 6
50203 47 16.1 4.2 55,2 20,2 6.7 19,4 87.2 12.6
50204 832 16. 8 45. 8 55,0 20.2 3.7 25.5 83.0 12.0
50205 767 16.0 44.2 57.6 20.8 36.2 18.1 94§ 17.2
50206 788 16.2 45.0 5.1 20. 6 36.0 23.6 113.9 15.9
APTT
Animal sec
Number Week §  Week 7
50201 14.3
50202 12.3
50203 .7
50204 1.8
50205 141
50206 12.0
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Tvenly-eighi-day Repealed Oral Dose Toxicity Siudy ef Ziee sullide(ZnS) in Rats Study No. BO00S75
Appendix 5- 6 Henalology In§ 40 ng/ke  Female
W8l Lymphocyie Neutrophilic Neutrophilic Eosinophil Basophil Honocyte
Segnmenled Band
Animal X102 /el % ] % % % H

Number Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week & Week 7 Week & Week 7

50201 .0 28 q 0 0 ¢ 3

50202 89.7 36 2 ¢ | 0 1

50203 96. 2 93 2 0 | 0 4

50204 1.6 52 2 1 1 0 4

50205 98,6 92 2 0 1 0 5

50206 70.5 94 4 0 0 0 2
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Tweniy-eight-day Repeated Oral Dose Toxicily Study of Zinc sulfide(ZnS) in Rals

Study No. BOOOSTS

Appendix 9- 7 Nematology InS 200 mg/ke Pemale
RBC b H ucy MCH MCHC Reticulecyle PLT PT
Ratio
Animal ot /el g/dl % fl Pg X %o 10t ful sec
Mumber Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week & Week 7 Veek 5 W¥eek 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7
50301 350 18.1 48.5 57.1 2.3 31.3 4.7 80.5
50302 122 15.3 4.2 57,1 2.2 1 326 105.9
50303 T2 14.8 X A 20.8 36.4 23.8 94,7
50304 768 16.1 44,3 57.7 .0 36.3 19. 6 82.0
50305 710 14.4 40.3 56. 8 0.3 35.7 21.6 96, |
50306 809 16.3 44.1 54,6 0.1 36.9 15.3 87. 1
APTT
Animal see
Number Week b Week 7
50301 12.2
50302 14.9
50303 12.5
50304 12.1
50305 139
50306 4.2
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Tweniv-eighi-day Repeated Oral Dose Toxicily Study of Line sulfide(ZnS) in Nats Study No, BOOORTS
Appendix 8- 7 Henalology In§ 200 mg/keg Female
¥BC Lyrphocyte Neutrophilic Neolrophilic Eosinophil Basophil Honoeyte
Semmenied Band
Animal x10% [l % % % % % %
Number Week 5 Week 7 Week 5 Week 7 Week § Week 7 Week 5 Week 7 Week & Week 7 Week 5 Veek 7 Feek 5 Week 7

5{301 136. 7 9% 3 0 0 0 2

50302 115.3 88 5 0 0 0 1

50303 1.5 90 ] 0 i 0 3

50304 43.2 88 7 0 1 0 i

50305 B7.3 92 3 0 ] 0 §

50306 55. 3 89 ] 0 1 0 5

]|




Tweniy-eight-day Repeated Oral Dose Toxicity Study of Zinc sullide{Zn8) in Rals Study No. BODDBYS
Appendix 9- § Hematology In§ 1000 mg/ke Female
RBC L] Ht MCy MCH MCHC Reliculocyle PLT PT
Ratio
Animal X0t /ol g/dl ¥ {! g X %o 2108 Sl sec
Number Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week § Week 7
50401 714 14,5 39.5 55.3 20,3 36.7 13.4 95,2 16.5
50402 182 16.0 43.7 85.9 20.5 36.6 20,9 96. 7 16. 2
50408 72 14.8 40, 8 56. 0 20,3 36,3 20.9 85.7 12.8
50404 699 15.§ 42,6 60. 9 22,2 36, 4 20,9 79.3
50405 604 11.6 .6 54,0 18,2 35.6 3.3 100.9
50406 163 15.4 42.4 55,6 20. 2 36,3 2E4 847
50407 799 155 43.7 54,7 19,4 3.5 13.6 78.3
50408 783 15.1 44,2 56.4 19.3 34.2 8.7 81.5
50409 kil 15.5 4.4 57.1 19.9 3.9 2.3 7.1
50410 756 14.9 42.1 85. 7 18.7 35.4 13.7 96. 8
50411 312 15.5 4.1 84.3 18.1 35.1 20,4 123.7 .
50412 308 15.2 44.5 55.1 18.8 M2 2.2 98.4 16.9
APTT
Anlmal SEC

Number Week 5 Week 7

50401 14.5
50402 1.7
50403 15.3
50404 12.6
50405 15.9
50406 13.6
50407 18. 5
50408 13.9
50409 12.6
50410 13.0
0411 13.3
80412 4.1

g2



Tveniy-elghi-day Repeaied Oral Dose Toxicily Study of Zinc sullide(ZnS) in Rais

Study No. BOOOBTS

Appendiz 9- 8, Hemalology ins 1000 ng/kg Female
¥ac Lymphocyte Reutrophilic Neotrophilie Bosinophil Basophil Monocyte
Segmented Band

Animal x10? /ul H % ] H X 4
Number Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week § Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7
50401 14. 6 94 | 0 - 0 0 5
50402 95. 5 93 4 0 | 0 2
50403 73.8 89 2 ] 0 0 9
50404 62. 6 95 ] 1 0 0 4
50408 66. 9 13 20 ¢ 0 0 1
50406 1.8 a0 | 0 1 0 ) 3
50407 68. 1 0 B 0 2 0 p
50408 78.4 88 g 0 0 ] P

50409 63.1 92 7 0 1 0 0
50410 bl. 6 93 7 0 [} 0 0
50411 148.7 87 3 0 0 0 0
50412 56. 9 91 7 0 ] 0 2
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Trenly-eight-day Repeaied Oral Dose Toxicity Study of Zinc sullide(Zn$) in Rals

Study No. BOO08TS

Appendix 10~ 1 Blead Chemisiry 0 mg/
ASAT(GOT) ALAT(GPT) Urea Creatinine Glutose Tolal
Nitrogen Cholesierol

Animal /1 ug/di ng/dl rg/dl ng/dl
Number Week 5 Week 7 Week 5 Week 7 Week 7 Teek 5 Feek 5 Week 7 Week 5 Week 7 Week & Week 7 Week 5 Week 7
10101 72 28 0 508 0.0 12.9 0.4 155 62
10102 36 A § 664 g0 15.3 0.4 130 . 42
10103 66 21 0 368 0.0 1.7 0.4 114 §3
10104 66 23 | 625 0.0 16. 2 0.5 128 {1
10105 12 20 | 501 0.0 12. B 0.4 126 Lt
10106 62 25 | 593 0.0 15.6 0.5 £25 1
10107 15 26 0 0.0 0.4 123 52
10108 91 28 ] 0.0 0.5 142 54
10109 80 20 1 0.0 0.5 146 63
10110 18 b H 0.0 0.4 137 51
10111 1 26 0 0.0 0.5 135 54
10112 57 1 | 0.0 0.5 134 59

Triglyceride Tolal A/G Ratio Inorganic Na
Profein Phosphorus

Animal wg/dl g/l ag/dl amol/I mmol/l mrol/1
Nomber Week 5 Week 7 Week 5 Week 7 Yeek § Week 5 Week 7 Week 5 Week T Yeek 5 Week 7 Week 5 Week 7
10101 22 6.8 3.5 1. 06 5.7 8.4 144 4.2 101
10102 i9 6.8 3.5 5.4 8.3 144 4.4 [00
10103 32 §.5 5 9.7 8.5 145 45 102
10104 20 6.3 3.4 5.6 9.2 144 44 £02
10195 24 6.8 3.6 9.5 8.7 143 4.6 a9
10106 U 6.9 3.4 10.0 5.2 143 4.8 100
10107 kX 1.6 31 §0.3 8.9 143 4.9 99
10108 44 6.8 39 10.0 9.0 144 4.4 100
U] B4 1.2 3.6 9.7 7.8 144 4.4 1H
10110 45 7.4 31 9.9 8.2 144 4.6 100
10111 44 7.2 3.6 9,8 8.0 {42 4.8 100
10112 31 7.0 16 9.8 7.4 145 {12 1M




Twenly-eight-day Repealed Oral Dose Toxicity Study of Zine sulfide(ZnS) in Rals Study No. BOOOBTS
Appendix 10- 2 Blood Chemistry in§ 40 mg/ke Hale
ASAT{(GOT) ALAT(GPT) T6T ALP Total Urea Creatinine Glucose Tolal
Bilirubin Nitrogen Cholesierol

Aninal u/1 u/1 A u/1 ma/dl ng/dl mg/d} mg/dl ng/dl
Number Week 5 Week 7 Week 5 Week 7 Feek 5 Week 7 Week 5 Week 7 Week 5 Week 7 VWeek 5 Week 7 Week 5 Week 7 Reek 5 Week 7 Week 5 Week 7
10201 62 i 1 537 0.0 0.4 136 18
19202 8% at 1 740 0.0 0.4 130 69
10203 75 13 0 608 0.0 0.5 18 b3
10204 7 pL | | 464 0.0 0.4 15 48
10205 61 0 | fi29 0.0 0.4 148 65
10206 T4 19 1 595 0.0 0.4 120 40

Triglyceride Total Altumin A/G Ratio Calcium Inorganic Na K cl
Fralein Phosphorus

Animal ag/dl g/dl g/dl rg/dl ung/dl amal/1 nol/1 enal/1
Nuober Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5  Feek 7 Week 5 Week 7 Week 5 Week 7 Week §  Week T
10201 44 1.2 3.6 1.00 0.0 9.0 144 4.1 19
10202 36 71 3.6 1.03 10.0 8.8 143 4.1 99
10203 3 6.5 34 110 9.4 7.9 144 4.5 10
10204 3 6.6 1.4 1.06 9.6 5.1 145 4,5 101
10205 3 6.7 3.5 1.08 9.7 87 144 4.5 m
10206 28 6.7 3.5 L09 9.3 8.3 144 4.4 101

B



Twenty-eight-day Repeated Oral Dose Toxicity Study of Zinc sullide{Zn$) in Rats Siudy No. BOOOBTS
Appendix 10- 3 Blood Chenistry ins 200 ng/kg Male
ASAT(GOT) ALAT (GPT) 76T ALP Tolal Urea Creatinine Glucose Toial
Bilirubin Nitrogen Cholesieral

Animal U/1 U/l /1 i/ ng/dl ma/dl ng/d] wg/dl ng/d1

Nusber Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5§ Week 7 Week 5 Veek 7 Feek 5 Feek 7 Week 5 Week 7 Week § Week 7 Week § Reek 7
10301 78 20 1 fi66 0.0 0.4 133 68
10302 1 26 1 il 0.0 0.4 131 59
10303 9 ki 2 419 0.0 0.4 127 85
10304 59 i 0 676 0.0 0.5 151 48
10305 KK 30 i 653 0.0 0.4 128 39
10308 72 24 | 496 0.0 0.4 151 3

Triglyceride Tolal Albumin 4/G Ralio Calcium Inorganic Na K Cl
Protein Phosphorus

Animal ng/di g/dl g/} ng/di pe/dl amol/| nnol/t nmol/|

Number Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week § Week 7 Week § Feek 7
1.0 3.5 1.00 9.8 3.9 144 41 100
b9 15 1.03 9.6 7.8 143 46 100
10303 a8 6.5 3.4 1. 10 5.6 8.8 144 4.4 101
10304 2b 6.6 14 .06 - 5.5 82 144 4.5 102
10305 18 6.8 3.5 L. 06 9.7 8.7 143 4.1 10t
10308 49 6.7 3.5 1. 0% 9.7 87 143 4.7 103

10301 31
i0302 49

86



Tweniy-eighi-day Repealed Oral Dase Toxicily Sludy of Zine sulfide(Zns) in Rats

Study No. BO0OBTS

Appendix 10- 4 Blood Chemisiry 1000 ng/kg
ASAT(GOTY ALAT(GPT) ALP Urea Crealinine Glucose Tolal
Nitrogen Cheleslerol
Animal /1 /1 /1 mg/d1 wg/d! mg/dl ug/dl
Nugber Week 5 Week 7 Week b TWeek 7 Feek 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 6 Week 7 Week & Week 7
10401 66 23 2 40 0.0 14.2 0.4 129 T
10402 63 17 1 596 0.0 11.3 0.4 124 67
10403 il 17 4 468 0.0 9.9 0.3 130 55
10404 61 16 2 605 0.0 13.1 0.1 140 55
10405 55 22 1 140 0.0 18.6 0.5 147 42
10406 82 a2 1 685 0.0 16. 4 0.5 129 75
10407 12 18 | KLY 0.0 17.5 0.5 134 56
10408 i 18 ? i 0.0 19,0 0.5 120 61
10409 83 b1 1 418 0.0 5.1 0.5 150 53
10410 60 15 0 338 0.0 5.4 0.5 157 70
10414 n 23 1 354 0.0 0.5 143 51
10412 T 23 1 398 0.0 0.5 127 47
Triglyceride Tolal A/G Ratio Inorganic ¥a X Cl
Profein Phosphores
Animal ng/d a/d! mg/dl mnol/| maol/1 wnol/)
Mumber Week § Week 7 Week § Week 7 Week § Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Feek 7
10401 1 B 6 3.4 1. 06 9.5 1.6 §45 4.0 101
10402 17 6. 6 14 1. 06 9.6 81 144 4.5 102
10403 29 7.0 36 1. 06 9.4 53 144 4.2 111
10404 63 7.1 36 1.03 10.0 8.5 144 43 101
10405 36 7.2 36 1. 00 3.7 8.6 144 4.5 100
10406 kIl 6.7 3.3 0.97 9.6 8.2 143 4.8 99
10407 a .17 3.6 0. 88 5.4 8.5 144 4.3 a8
10408 47 (& 15 0.92 10.0 8.2 143 4.7 100
10408 53 6.7 3.8 1.09 9.8 (8] 142 {2 ]
10410 89 7.2 1.6 1.00 0.1 7.9 142 4.4 100
10411 51 7.2 356 1.00 9.7 7.9 142 48 100
10412 15 6.6 3.4 1.06 9.6 3.2 143 4§ 102

a7



Twenty-eighi-day Repealed Oral Dose Toxicity Study of Zinc sulfide(Zn$) in Rats Siudy No. DOOOBT5
Appendiz 10- 5 Blood Chemistry 1n8§ 0 ng/kg Female
ASAT (GOT) ALAT (GPT) 76T ALP Tofal Urea Crealinine Glucose Tolal
Bilirubin Nitrogen Cholesterol
Animal U/ 171 u/1 11 . ug/dl mg/dl ne/dl ng/dl ng/dl
Number Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week § Week 7 Ueek § Week 7 Week & Week 7
50101 A 18 1 438 0.0 14.0 0.5 118 56
50102 82 14 2 263 0.0 14.5 0.4 1 58
50103 87 20 1 343 0.0 13.5 0.6 125 91
50104 63 13 I 282 0.0 136 0.4 13 81
50105 70 ‘ 21 1 254 0.0 13.8 0.5 132 84
50106 92 40 2 n 0.0 7.8 0.5 1 68
50107 98 7l l 332 0.0 1.7 0.5 94 12
50108 85 20 b 1 0.0 15.1 0.5 127 58
50109 84 19 2 277 0.0 16. 2 0.5 143 © B4
50110 13 17 | 34 0.0 20. 3 06 104 59
50111 80 17 1 348 0.0 16.2 0.6 122 83
50112 81 23 1 393 0.0 13.0 0.5 146 73
Triglyceride Total Albumin A/G Ratio Calcium Inorganic Na K Ct
Protein Phosphorus
Aninal ng/dl g/dl g/l ng/d1 pe/dl umol/1 mmol /] mnol/1
Number Week 5 Week 7 Week 5 TWeek 7 Week 5 Week 7 Week 5 Weck 7 Week 5 Week 7 Week 5 F¥eek 7 Week § FWeek 7 Week § Week 7 Week 5 Week 7
50101 3 5.3 3.3 g4 81 P44 4.9 102
50102 19 6.9 3.8 8.7 8.3 143 4.4 100
50103 16 1.1 31 9.2 7.7 142 4.4 101
50104 9 b § 3.6 9.4 7.3 145 4.2 102
50108 233 b4 35 9.2 11 142 4.1 102
50106 9 6.8 37 9.1 6.3 146 3.4 106
50107 11 6.9 36 9.7 3.4 142 48 1ol
50108 12 6.9 .5 8.5 6.9 143 43 103
50109 12 .0 3.6 9.4 69 143 4.0 104
50110 14 b4 3.4 9.4 7.4 143 4.1 103
50111 11 7.2 38 9.6 7.1 142 4.3 100
50112 13 6.7 3.4 9.5 1 143 4.1 102

&8



Tweniy-eighl-day Repealed Oral Dose Toxicily Study of Zine salfide(ZnS) in Rats

Sludy No. BOOO3TS

Appendix 10~ 6 Blood Chemisiry s 40 mg/kg Pemale
ASAT (GOT) ALAT(GPT) 6T ALP Total Urea Crealinine Glucose Total
Bilirubin Nilrogen Cholesterol
Anizal (1741 /1 /1 U/l me/dl rg/dl ag/dl we/dl ug/d}
Number Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week & Week 7 Week 5 Teek 7 Week 5 Week 7 Week 5 Week 7 Week 5 ‘Week 7 Week 5 Week 7
50201 17 20 1 210 0.0 0.4 98 8
50202 72 19 1 19 0.0 0.5 128 T4
50203 a8 18 I 403 0.0 X 0.5 140 T
50204 69 17 | 3l 0.0 10.9 0.5 .1 b4
50205 k] i9 2 398 0.0 , 0.3 113 7l
50206 75 17 1 323 0.0 L5 0.5 108 100
Triglyceride Total Albumin A/G Ratio Caleium Inorganie Na K Cl
Protein Phosphorus

‘ Anima!l  mg/dl g/dl g/dl g/l ng/dl zme! /1 ol /1 mol/|

‘ Number Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week d Teek 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week & Week 7
50201 19 6.2 3.2 07 9.3 3.4 143 44 104

l 50202 11 b 6 3.6 1. 20 9.5 7.3 142 43 100

| 50203 7 6. 2 3.4 1.21 8.7 7.1 144 42 104

L 50204 2 62 3.4 1,21 8.2 7.8 £43 413 101

| 50205 9 6.7 3.5 1.08 9.5 7.6 142 4.5 101

1 50206 1 6.8 3.5 .06 9.6 1.8 145 4.8 102
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Tvenly-eighi-day Repeated Orai Dose Toxiciiy Study of Zinc sul fide(ZnS) in Rais Sludy No. BOOD8T5
Appendix 10- 7 Blood Chemistry In§ 200 mg/kg Female
ASAT (GOT) ALAT(GPT) 7GT ALP Tolal Urea Creatinine Glucose Total
Bitirubin « Nitrogen Cholesierol

Animal 1741 IFg] 1A /1 pg/dl ne/dl ng/dl eg/dl ng/d!

Numher Week 5 Week 7 Week 5 Week 7 Week & Week 7 Week § Week 7 Week § Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7
50301 15 23 | 348 0.0 17.8 0.6 1 53

50302 120 16 2 448 0.0 i3 0.5 HT 64

50303 ug px | 2 n 0.0 0.5 118 62

50304 57 17 1 290 0.0 0.5 103 93

50305 5 1% 2 409 0.0 0.6 108 66

50306 88 12 l 287 0.0 0.5 104 43

Triglyceride Tatal Albunin A/G Ratio Calcium [norganic Na K cl
Proiein Fhosphorus

Animal ag/di g/l g/dl ng/dl ug/d! mmol/E mmol/1 nzel/1

Nmber Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week §  Week 7 Week § Week 7 Week 5 Week 7 Week 5 VWeek 7 Week 5 Week 7 Week 5 Week 7
50301 13 112 a7 06 10.6 1.0 142 8.8 102

50302 11 6.7 3.4 01 5.2 1.8 141 4.5 101

50303 8 6.6 34 06 9.4 1.6 144 4.1 102

50304 15 1.2 38 12 0.2 7.8 145 49 101

50305 8 6.4 3.4 .13 a1 6.6 144 3.1 105

50306 1 6.1 3.2 .10 9.2 .5 146 41 103
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Tvenly-eighi-day Repealed Orat Dose Toxicily Study of Zinc sulfide(ZnS} in Rals

Study No. DOOOSTS

Appendix 10- 8 Blood Chemistry ind 1000 mg/kg Fenale
ASAT (GOT) ALAT (GPT} 76T AP Total Urea Creatinine Glucase Tolal
Bilirubin Nitrogen Cholesterol
Animal /1 /1 1/l 1i/1 ng/d] mg/dl ng/dl ng/dl ne/dl
Number Week 5 Week 7 Week § Week 7 Week 5 Week 7 Week & Week 7 Week § Week 5 Week 7 Week 5 TWeek 7 Week & Week 7 Week 5  Week 7
50401 70 14 I 268 0.0 14.0 0.4 127 46
50402 66 zl 1 519 0.0 14. 0 0.4 125 64
50403 1 %) H 258 0.0 16.0 0.5 97 47
50404 60 17 | 278 0.0 15. 2 0.5 122 68
50405 57 14 ! 178 0.0 14.3 0.5 126 &7
50406 19 15 1 o 0.0 13.4 0.5 113 8
50407 1 27 1 185 0.0 18.9 0.5 141 87
50408 11 15 1 185 0.0 12.8 0.5 121 X
50408 a7 18 1 185 0.0 16.9 0.4 130 85
50410 67 13 1 223 0.0 14.3 0.5 103 i
50411 15 2] 1 453 0.0 i1 0.5 134 a3
50412 13 19 | 178 0.0 1T, 0.6 17 13
Triglyceride  Total Albunin A/G Ratio Calcimm tnorgantc Na cl
Profein Phosphorus
Animal mg/dl g/dl g/dl ng/dl na/dl mmol/1 pmol/1 enol/1
Number Week 5 Week 7 Week 5 VWeek 7 Week 5 Week 7 Week 5 Week 7 Week § Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week &  Week 7
50401 3 6.2 3.3 1. 14 5.1 7.1 140 44 102
50402 Il 6.5 3.4 9.7 1.5 143 4.3 100
50403 5 6.2 1.4 3.8 6.8 142 3.9 104
50404 10 6. 6 3.4 9.7 7.5 143 41 102
50405 8 6.4 3.5 5.0 5.0 144 4.1 165
50406 8 6.5 3.4 91 1.5 143 42 104
50407 i9 7.3 19 8.9 7.5 143 4.0 103
50408 10 7.1 3.1 97 b. 7 143 4.1 103
50409 13 6.8 3.6 9.4 6.8 142 4,2 103
50410 10 1.9 3.6 97 6.6 143 4.3 143
50411 19 6.9 3.6 9.4 7.6 142 4.6 101
50412 11 6.3 3.4 9.0 6.4 145 1.8 196

4l



Appendix 11-1

Urinalysis

Twenly-cight-day Repeated Oral Dose Toxicily Siudy of Zine sulfide(ZnS} in Rals

Glucose Ketones Bilirukin
Animal

Number  Week 4 Reek 6 Yeek 4 Yeek 4 Week B Yeek 4

10101 >=4.0 - /- - 0.1

10102 5.0 - t/- - 0.1

10103 8.5 - /- - 0.1

10104 8.5 - /- - 0.1

10105 8.0 - /- - 0.1

50106 g5 - 1/~ - 0.1

10107 85 It 1+ - 0.1
10108 8.0 It it - 0.1
10109 8.0 I+ It - 0.1
10110 8.0 11 It - 0.1
10111 8.0 11 /- - 0.1
10112 8.5 11 14 I+ 0.1

92
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Twerly-eighl-day Repcaled Oral Dose Toxicily Study of Zine sulfide(ZnS) in Rals Study No. BODOB7S
Appendix 11- 2 Urinalysis ing 40 mg/ke Male
pH Protein Glucose Kelones Bifirnbin fccell Blood Urobi!linogen
Animal BU/dl
Number Week 4 Veek 6 Teek 4 Week 6 Yeek 4 Yeek 6 Feek 4 Week 6 Feek 4  Week b Week 4 Week 6 Yeek 4  Weck 6
10201 8.5 - - - - - 0.1
10202 8.5 14 - /- - - 0.1
10203 8.5 1+ - /- - - 0.1
10204 8.5 14 - 1+ - 3t 1.9
10205 8.0 2 - t+ - - 1.9
10206 8.5 +/- - /- - - 0.1
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Tweniy-eight-day Repealed Oral Dase Toxicily Study of Zinc sulfide(Zn$} in Rals . Study No. BOOOBTS
Appendix 11- 3 Urinalysis In§ 200 mg/ke Mate
nkt Prolein Glucose Kelones Bilirubin Occuli Blood Urobilinogen
Animal . EU/dl
Nomber Week 4 Week & Week 4 Week 6 Veek 4 Week 6 Yeek 4  Week 6 ¥eek 4 Week 6 Yeck 4 Week 6 Week 4 Week 6
10301 8.0 it - 1+ - - .o
10302 8.5 1+ - /- - - 0.1
10303 B.5 1t - 1+ - - 0.1
14304 8.5 it - 1+ - - 0.1
10305 3.0 I+ - 1+ - - 0.1
10306 >=0.0 2t - 1+ - - L.D

9



Tweniy-eighi-day Repeated Oral Dose Toxicity Study of Zinc sulfide{Zn8} in Rals Study No. BOOORTS
Appendix 11- 4 Urinalysis n§ 1000 ng/kg Male
o Protein Glucose ‘ Kelones Bilirubin Occult Blood Urobilinogen
Animal EU/d1
Yumber Week 4 Week 6 feek 4 Week 6 Week 4 Week 6 Yeek 4 Week 6 Yeek 4 Week 6 Week 4 Reek 6 ¥eek 4 Week 6
10401 3.0 14 - /- - - 0.1
10402 5.0 1+ - /- - - 0.1
10403 8.0 2t - 1+ - - 1.0
10404 8.4 1+ - 1+ - I+ 0.1
10405 8.5 bas - 1+ - - 0.1
10406 8.0 1+ - /- - - 1.0
10407 8.5 2t - 14 - - 0.1 «
10408 8.5 1+ - 1+ - - 0.1
10408 8.5 14 - 14 - - 0.1
10410 8.5 t/- - /- - - 0.1
10411 B0 it - it - - 01
10412 8.5 1+ - 1+ - - 01
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Twenly-eighi-day Repeated Oral Dose Toxicily Study of Zinc sulfide{ZnS) in Rais Study No. BA008TS
Appendix 11- 5 Uriralysis Ins 0 mg/xg Female
pH Prodein Glucose Kelones Bilirubin Oceuld Blood Urobilinogen
Aninal EU/dl
Number Week 4  Week 6 Yeek 4 Week 6 Yeek 4 Feek 6 Yeek 4 Week 6 Feek 4 Week § Yeek 4 Week 6 Yeek 4 Week 6
50101 20 - - - - - 0.1
50102 6.5 - - +/- - - 0.1
50103 8.0 /- - +/- - - 0.1
50104 8.5 it - t/- - - 0.1
50105 8.5 1 - 1t - - 1.0
50106 8.3 - - - - - 0.1
50107 8.0 /- - +/- - - 0.1
50108 8.0 /- - - /- 0.1
50109 8.9 - - - - - 01
50£50 .0 - - - - - 0.1
50111 8.5 - - t/- - - a1
50112 8.0 - - - - - 0.1

96



Tvenly-cight-day Repeaied Oral Dose Toxicily Siudy of Zinc sulfide(Zn8} in Rals Study No. BOOOS7S
Appendix 11- 6 lirinalysis In$ 40 og/kg Female
| Profein Glucose Kelones Bilirubin Occult Blood Urobilinogen
Animal El/d]
Number Week 4  Week 6 Week 4  Week 6 Yeek 4 Week 6 Yeek 4 VWeek 6 Yeck 4 Week § Week 4 Week 6 Week 4 Week 6

50201 80 1+ . - /- - - 1.0

50202 g5 /- - - - - 0.1

50203 8.5 - - - - - 0.1

50204 8.5 1+ - /- - - Lo -

50205 8.0 1+ - /- - - 1.0

50206 8.5 14 - /- - - 1.0
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Twenly-eight-day Repealed Oral Dose Toxicity Study of Zinc sulfide(ZnS) in Rals Sludy No. BOOOBTS
Appendix L1- 7 Lrinalysis In§ 200 nme/ke Female
pH Protein Glucose Kelones Bilirubin Occell Bloed Urokilinagen
Animal BU/d1
Number Week 4  Week 6 Feek 4 Week 6 Week 4 Yeek 6 Week 4 Week 6 Feek 4 Week 6 Feek 4 FWeek 6 Feek 4  Week 6

50301 8.5 - - - - - 0.1

50302 8.5 t/- - /- - - 0.1

50303 8.5 t/- - /- - - 0.1

50304 8.5 t/- - /- - - 0.1

50305 8.5 - - /- - - 0.1

50306 8.0 1t - /- - - 1.0

98



Tveniy-eighl-day Repeated Oral Dose Toxicily Siudy of Zinc sullide{Zn8) in Rals Study No. 8000873
Appendix 11- 8 Urinalysis Ing 1000 mg/kg Female
pll Trolein Glucose Xelones Bilirubin Ocenld Blood Urobilinogen
Aninal E0/d!
Number Week 4 Week b Yeek 4 Week 6 Feek 4  Week & Week 4 Week 6 feek 4 Week 6§ Yeek 4 Week 6 feek 4  Week B
50401 8.5 14 - /- - - 0.1
50402 8.0 /- - t/- - - 0.1
50403 [A] 14 - /- - - LD
50404 3.0 - - - - - 0.1
50405 g0 1t - /- - - 1.0
50406 2.0 - - - - - 0.1
50407 3.0 - - - - - 81
50408 8.5 t/- - /- - - 01
50409 20 - - - - - 0.1
50410 20 +/- - /- - - 0t
2041 2.0 t/- - t/- - - D1
50412 &5 - - - - - 0.1
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Twenly-eighi-day Repeaied Oral Dose Toxicily Study of Zinc sulfide(Zn5) in Rals

Study No. BOOOATS

Appendix 12- 1 Organ Weighl Ins me/kg Male
Final Body Brain Thymus Hearl Liver Spleen Kidneys Adrenals Tesles
Yeight
Animal g g ng g £ :4 g ng g
Number Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week & Week 7 Week 5 Week 7 Woek 5 Week 7 Week 5 Week 7
10101 356 1. 95 444 22 10. 88 0,23 2. 41 621 .08
10102 334 1.95 535 30 10. 80 0. 67 2. 60 58.3 2. 89
10103 403 2. 08 87 36 11.27 0.88 3. 09 58. 8 3.20
10104 381 1. 81 13 29 11. 45 0. 69 293 5.5 324
10105 KhL] 2.0l 627 13 10. 72 072 2. 69 43.8 3.2
10106 413 2.00 604 1.30 11.63 0. 80 3. 0¢ 51,0 17
10107 446 .1 525 174 13, 48 0.91 3.23 63.1 3.48
10108 515 2.08 560 1.58 13. 11 0. 88 3.25 75.0 3.54
10169 526 219 164 1.57 18. 24 0. 87 378 7.5 LA |
10110 385 1.85 416 1. 48 11, 57 0,68 .79 649 279
10E1§ 453 - 2.02 679 .74 14,14 0,92 2. 85 0.8 3.40
10112 410 2.08 569 1.2% 1. 70 0.70 2. 83 5.2 3. 56
Epididynides
Animal z
Number Week 5 Week 7
10101 1. 10
10102 0. 85
10103 098
10104 0. 96
10§05 0.91
10106 0.87
10107 1. 26
10108 .29
10109 1.18
1810
1011t
10112

100



Twenly-eight-day Repealed Oral Dose Texicily Siudy of Zinc sulfide{InS) in Rals Stady No, BOOQSTS
Appendix 12- 2 Organ Weight ins 40 ng/kg Kale
Final Body Brain Thynous Heart Liver Spleen Kidneys Adrenals Tesles
Feight
Animal g g ng E g £ g g g
Neaber Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week § Week 7 Week 5  Week 7
10201 378 1.93 592 1.30 12. 48 .83 2.64 AT 0.70
10202 404 214 631 141 12. 1% D 84 2,92 5.1 )
10203 34 2.00 633 .37 10. 65 070 2.42 40.5 318
10204 382 2.10 790 1. 45 10. 48 0. 81 2,51 £3.9 2. 88
10205 397 2.06 856 140 §2. 33 0.73 2.98 64. 9 )
10206 354 1.98 551 1. 38 10,72 0. 62 2. 68 57. 6 111
Bpididynides
Animal g
Number Week 5  Week 7
10201 0.45
10202 0. 84
10203 0,88
10204 0. 82
10205 0. 52
10206 0.92
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Trenty-cight-day Repeaied Oral Dose Toxicily Study of Zine sullide(Zns) in Rals Study No. DODO3TS
Appendix 12- 3 Organ Weight ins 200 mg/kg Male
Final Body Brain Thymus Heart Liver Spleen Kidneys Adrenals Tesles
Yeight
Animal g . g og g g B 4 ng 4

Number TWeek 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week & Week 7 Weck § Week 7 Week & Week 7 Week 5 Week 7 Reek 5 Week 7

10301 396 218 . 729 1. 69 12.12 1. It 3.04 7.6 34

10302 350 512 643 1,40 10. 19 0.74 2. 38 5

10303 390 2. 09 142 1.3 12.23 0,95 3. 06 63.2

10304 361 2.02 794 1.81 10. 69 ¢. 99 2.54 )

10305 M. 1. 96 421 .19 £0. 20 054 219 7.1

10306 330 1. 90 353 1.15 10. 58 0. 55 2. 48 66, 2
Epididymides

Aninal g

Number Week 5 Week 7

10301 L.19

10302 ,

10303 0.92

10304 X

10305 0. 81

10306 0.18
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Trenty-eight-day Repeated Oral Dose Toxicity Study of Zinc sulfide{InS) in Rats

Study No. BOOORTS

Apperdix 12- 4 Organ Weight Ins 1000 wg/kg Male
Firal Body Brain Thymus Hearl Liver Spleen Kidpeys Adrenals Tesies
Yeighl
Aninal [ g ng £ g g B8 ng g
Number Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week & Week 7 Week 5 Week 7 Week 5 Week 7
10401 349 210 554 10.57 0. 82 2. 60 63. 4 316
10402 356 213 687 1. 78 0.74 2.52 58.8 118
10403 382 2.01 645 12.20 0.70 280 68, 2 322
10404 389 2.05 204 12. 43 0. 86 2.92 5.5 349
10405 344 201 568 11. 42 0.73 249 58.5 .93
10408 380 2.09 602 101 0. 90 278 4.5 333
10407 453 2. 09 581 1. 43 1311 0,77 312 69.7 3.33
10408 445 2. 06 591 1. 38 13. 73 0,90 279 §7.0 3.19
10409 451 2. 16 573 1. 46 12. 9% 1. 06 317 82.9 3.29
10410 464 211 605 1. 41 15. 2% 0. 60 3.22 56. 9 2.92
1411 418 1. 89 381 1. 40 13.04 0.72 298 B5. 5 3.26
10412 455 201 450 L 57 13. 10 0.78 27 £9.3 3.50
Epididynides
Anijmal B
Nember Week 5 Week 7
10401 0. 82
10402 0.77
10403 0. 81
10404 0.93
10405 0.90
10406 0.89
10407 44
10408 19
10409 1. 35
10410 1. 13
10411 1. 20
10412 .38
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Tventy-eight-day Repeaied Oral Dose Toxicily Sludy of Zine sulfide(Zn8) in Rais

Study Ko. B0Q0BTS

Appendix 12- & Organ Weighl In§ 0 me/ke Female
Final Body Brain Thymus Hearl Liver Spleen Xidneys Adrenals Ovaries
Feight
Animal g g |14 g g ' B g Bg ng
Numher Feek 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7
50101 23 1.78 i 0.79 6. 26 0. 46 .72 72,0 36.7
50102 234 1.93 513 L. 00 .15 0. 50 1. 76 60.5 90,2
50103 239 1.77 538 0. 82 T.24 0. 54 157 67.4 8.7
50104 228 .97 544 0.89 6. 65 0,38 1. 62 61.9 90,7
50105 22 1.7 276 0.78 B. 37 0. 40 1. 50 6.0 943
50106 207 1.81 292 0. 85 b. 25 0,49 1. 60 56.8 69.4
ad107 27 1. 87 {44 0. 86 5 79 0. 45 I. 69 62.3 347
50108 45 1. 87 466 0. 82 6.1 0.49 .75 T i 91.9
50109 257 1. 88 441 0.91 T34 0. 45 .73 8.7 848
50110 238 179 324 0. 81 6. 14 0.49 1. 64 .5 87.7
50111 230 199 327 0.97 6. 50 0. 54 1. 85 62.3 947
50112 279 03 484 {. 86 T.15 0.47 .74 94,6 0L 3
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Twenly-eighl-day Repeated Oral Dose Toxicity Study of Zinc sulfide(InS} in Rats S1ody No. BOOOBTS
Appendix 12- & Organ Weighi Ins 40 ng/ke Female
Final Body Brain Thymus Hearl Liver Spleen Kidneys Adrenals Ovaries
Feight
Animal 4 g Bg -4 g g 4 ng 1134
Number Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week § Week 7 Week 5 Week 7 Week 5 Week 7 Week §  Week 7 Week 5 Week 7
50201 227 1.91 527 0. 85 B. 90 0. 56 1. 57 63.5 100. 9
50202 122 1.78 392 0. 81 6. 34 0. 46 1,58 67.9 75.§
50203 09 .75 501 0. 82 5. 75 0.36 1,47 65. 8 66. 9
50204 208 1.82 484 0.M 5. 93 0. 45 1,52 63. 2 781
50205 245 1.93 495 0.98 B. 69 0. 64 1,59 61.7 5.0
50206 223 .78 452 0.78 6. 43 0. 42 1. 58 62.2 108, &
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Teenty-eighi-day Repeated Oral Dose Toxicily Study of Zinc sulfide{Zn$) in Rals Study Ho. BOODBTS
Appendix 12- 7 Organ Weight ind 200 mg/ke Female
Fizal Body Brain Thynus Heart Liver Spleen Kidneys Adrenals Ovaries
Yeight
Aninal g g g E g g g g ng
Nouber Week § Week 7 Week 5 Week 7 Week 5 Feek 7 Week 5 Week 7 Week 5 Week 7 Week 5 Veek 7 Week 5 Week 7 Week § Week 7 Week & Week 7
50301 180 1. 82 436 0. 67 5.08 0. 42 1.36 55.7 69. 4
50302 229 1.90 178 0. 82 7.41 0. 66 1. 66 76. 6 99,3
50303 192 .88 493 0.77 5,47 0.51 1. 47 65.9 73.9
0304 222 1. 88 393 0.84 6. 69 0.48 1. 51 55,3 96. 2
50305 229 1. 90 631 0. 81 . 6. 76 0.53 .70 62,3 82.6
50306 227 1.82 fi08 0.82 593 0. 48 1. 67 67.2 83. 8
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Twenly-cighi-day Repeaied Ora! Dose Toxicily Study of Zinc sulf{ide(ZnS) in Rais

Sludy Ro. BOOOSTS

Appendix 12- 8 Organ ¥eight In§ 1000 uglke Fenmale
Final Bedy Brain Thymus Hear{ Liver Spleen Kidoeys Adrenals Ovaries
Weight
Animal g g o1 g g g g ne g

Nugber Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week7 Week3 Week 7 Week 5 Week 7 Week5 Week 7 Veek & Week 7
50401 229 1.72 555 0. 85 6. 53 0.58 56,9 97. 1
50402 212 “7 0.76 581 0.64 61.0 110.9
50403 201 305 0.7 510 0.55 56.4 8.t
50404 235 433 0. 98 6. 56 0.59 63, 6 98,2
50405 218 305 0.79 5. 40 0. 46 59,5 1.5
50406 196 403 0.7 5. 34 0. 44 45.6 97,2
50407 n 440 0.93 1.97 0.57 193 69.0 90.4
50408 270 483 0. 95 8. 06 0. 77 1.82 62.9 134.5
50409 261 471 1.04 6. 94 0.58 1. 80 74.0 99,2
50410 248 50t 0. 84 6. 59 0,56 1.70 79.6 90,0
50411 257 405 0. 89 .47 0,54 .78 69,3 87. 6
60412 244 453 0. 89 6. 88 0,69 1. 68 1.1 110. 5
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Tventy-eighi-day Repeated Oral Dose Toxicity Siudy of Zinc sullide(ZnS) in Rats Study No. DO0O875
Appendix £3- 1 Relative Organ Weight ins 0 ng/ke Hale
g‘ril_la]I”Bodv Brain Thynus Heart Liver © Spleen Kidneys Adrenals Tesies
elg
Animal g % 102% ¥ 4 4 4 x10°%% %
Number Week 5 Week 7 Week § Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week §  Week 7
10101 356 0. 55 1247 0. 34 3. 06 0.15 0. 69 17.4 0.84
10102 KK 0. 58 160. 2 0. 39 3.26 078 0. 87
10103 403 0.51 202. 7 0. 34 28 0.77 0.79
10104 a1 0. 48 187, 0. 34 3.0l 0.18 0. 17
10105 359 0. 66 174.7 . 2.99 il 0. 75 0.91
10106 413 D48 146. 2 031 2.82 0.19 0.73 : 0.77
10107 446 0. 47 111 0. 39 3.02 0. 20 072 14,1 0.78
10108 515 0. 40 108. 7 0.3 2.67 017 0. 63 14. 6 f. 63
10109 526 0. 44 145, 2 0.30 3.09 0.17 0.72 13.8 0.7
10110 385 0.48 108.1 0,38 3,01 0.18 072 16.9 0.7
10111 453 0. 45 149, 8 0.38 3.1 0. 20 0. 63 15. 6 0.18
10012 410 0. 51 138. 8 0.31 2.85 0.17 0. 69 12.5 0. 87
Epididymides
Animal ¥
Nuowber Weck 5 Week 7
10101 0.31
10142 .
10103 0. 24
10104 0.25
10105 ,
10106 0.2l
18107 0.28
10108 0. 25
10109 0.22
10110 0. 27
10111 0. 27
10112 0.29
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Twenty-eight-day Repeated Oral Dose Toxicily Study of Zinc sulfide(Zn$) in Rals

Study No. BOOOBTS

Appendix 18- 2 Relaiive Organ Weight ins 40 ng/kg Male

Final Bady Brain Thymus Heart Liver Spleen Kidneys Adrenals Tesles
Teight

Animal [ % xl0r®y % b3 % b4 X107%% %

Wumber Week 5 Week 7 Week 5 Week 7 Week 5 TWeek 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week & Week 7 Week & Week T Week 5 Week 7

10201 378 0.51 156. 6 0. 34 3. 30 0.22 0.70 15.3 018

10202 404 0.53 166. 2 0. 35 3.02 0.21 0. 72 13.0 0. 75

10203 i 0.53 169. 3 0. 37 2. 85 0.19 0. 65 10.8 0. 85

10204 382 0.55 206. 8 0. 38 2.4 0.21 0. 66 16. 7 0. 75

10205 397 0. 52 215, 6 0. 35 n 0.18 0.75 16.3 0. 87

10206 354 0. 56 155. 6 0. 39 3.0 b 18 0.76 16. 3 0. 88
Epididyaides

Animal %

Number Week § Week T

10201 012

gz202 021

10203 0. 24 .

10204 0.21

10205 0.23

10206 0. 26
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Trenly-eighl-day Repealed Oral Dase Toxicily Study of Zinc sullide{Zn§) in Rals

Siudy No. BO0OBTS

Appendix 13- 3 Relaiive Organ Welghl ins 200 ng/ke Nale
Final Body Brain Thysus Heart Liver Spleen Xidneys Adrenals Tesles
Feight
Animal g % x10r3% % % 4 % 1102% %

Nugber Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week § Week 7 Week 5 Week 7 Week 5 Week 7 FWeek 5 Week 7 Week 5 Week 7

10301 396 0. 55 184, i 0.43 3.06 028 0.71 18.1 0. 86

10302 350 0.61 183.7 0.40 20 0.21 0.68 15.1 0. 83

10303 390 0. 54 190.3 0. 36 314 0.24 0.78 16. 2 0.7

10304 361 0.56 219.9 0.34 2. 96 0.27 0. 70 17.5 f. 97

10305 131 0.57 125. 2 0. 35 2,09 0.16 .82 19.7 .01

10308 330 0.58 107.0 0..35 E A 0.17 0. 75 20. 1 t. 92
Bpididynides

Animal z

Number Week §  Week 7

10301 0. 30

10302 0.23

10303 0, 24

10304 0. 26

10308 0. 24

103086 0.24
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Twenly-eighi-day Repealed Oral Dose Toxicily Study of Zine sullide(ZnS) in Rals

Study No. BODO8?S

Appendix 13-4 Relalive Organ eighl in 1000 mg/kg Yale
;ina]l] Body Brain Thymus Heart Liver Spleen Kidneys Adrenals Testes
eighl
Animal g % 102y % % 4 % X102y 4
Kumber Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 TWeek 5 Week 7
10401 345 0. 6t 160. 6 0.37 306 0. 75 0.92
10402 356 0. 60 193.0 0. 39 3.03 ) 0.7i 0. 89
10403 382 0.53 168. 8 0.38 319 0.18 0.73 0. 84
10404 389 0. 53 206. 7 0.40 , 20 : 0,75 0. 90
10405 344 0. 58 165. 1 0.37 3.2 0. 21 0,72 0. 85
10406 380 0. 55 158.4 0.38 2. 82 0.4 0,73 0. 88
10407 453 0. 46 128.3 0.32 289 07 (.69 0. 74
10408 445 0. 46 132.8 0.31 304 0.20 0,63 0. 172
10409 451 0. 48 121.1 0. 32 .8 0,24 0.170 0.73
10410 464 0. 45 130. 4 0. 30 3.30 0.13 0. 69 0. 63
10411 438 0. 43 87.0 0. 32 318 0.15 0. 68 0.74
10412 455 0. 45 98.9 0. 35 288 017 0.72 0. 77
Bpididymides
Animal %
Number Week §  Week 7
. 10401 0. 24
10402 0.22
10403 0. 21
10404 0. 25
10405 0.26
10406 0.23
10407 0. 32
10408 .27
10409 0. 30
10410 0.24
10411 0. 27
10412 0. 30
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Twenly-cight-day Repeated Oral Dose Toxicily Sludy of Zinc sulfide(ZnS} in Rais

Siudy No. BOO0BTS

Appendix 13- 6§ Relative Organ Weighl Ins 0 me/ke Fepale
Final Body Brain Thymus Heart Liver Spleer Kidneys Adrenals (Ovaries
Reight
Animal I b1 11079% % % % % x103% x1072%
Nugber Week 5 Week 7 Week 5 Teek 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week § VWeek 7 Week 5 Week T Week 5 Week7 Week 5 Week7
50101 23 0.77 206. 5 0. 34 271 0.20 0.1 a2 37.5
50102 23 0. 82 219.2 0.43 3,06 0.21 0.7 25.9 38.5
50103 239 0.1 245. 0 0. 34 3.03 0.23 0. 66 28.2 3.7
50104 228 0. 86 238.6 0.39 2,92 017 0.7l 2.1 3.8
50105 22 0.78 1249 0. 35 2. 88 0. 68 5.9 42. 7
50106 2 0. 87 1l | 0. 41 3. 02 0. 77 7.4 3.5
50107 227 0. 82 £95. 6 0.38 2,85 0.20 o.M 7.4 33
50108 245 0. 76 190. 2 0. 33 214 0.20 0 30.2 3.5
50109 257 0.1 171. 6 0. 35 2. 86 0.18 0. 67 0.6 330
50110 238 0. 75 136.1 0.4 2.58 021 0. 6% 30.0 36. 8
50111 230 0. 87 142. 2 0.42 2. 83 023 0. 80 .1 41.2
50112 A 0.73 173.5 0. 3t 2. 56 0.17 0. 62 33.9 36.3
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Twenty-eighl-day Repeated Oral Dose Toxicity Study of Zine sullide(Zn$) in Rais Sfudy No. DBOOORTS
Appendix 13- & Relative Organ Yeight ins : 40 me/ke Female
Final Body Brain Thymus Hearl Liver Spleen Ridneys Adrenals Ovaries
Teight .
Anima} g % 1103% % % b4 % 1103% 03y
Number Week 5 Week 7 Week § Week 7 Week 5 Week 7 Week 5 Week 7 Week & Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7
50201 227 0. B4 1.2 0.37 3. 04 b 25 0. 69 28.0 44,4
50202 222 - 0.80 176. 6 0. 36 2. 86 0.21 0. 71 30.6 3.0
50203 209 084 3.7 0. 40 275 017 0. 70 3.5 32.0
50204 208 0 88 231.5 0. 36 2. 88 0. 22 0. 73 30.4 1.5
50205 245 0. 73 2.0 0. 40 2.73 0. 26 0. 65 25.2 30.6
50206 223 0. 80 WL 0.35 - 2. 88 0.19 0.71 21.9 46. 5
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Tweniy-eighi-day Repeated Oral Dose Toxicily Study of Zinc sulfide{ZnS) in Rals Study No. DBOGO8TH
Appendix 13- 7 Relative Organ Weighl Ins 200 mg/ke Female )
Fina! Bady Brain Thymus Hearl Liver Spleen Kidneys Adrenals (Qvaries
Weight
Aninal g ¥ b {[ipcd 3 % : H % % 1103y 103y
Number Week 5 Week 7 Week § Week 7 Week 5 Week 7 Week 5 Week 7 Week & VWeek 7 Week §  Feek 7 Yeek 5 Week 7 Week 5 Week 7 Week §  Week 7
50301 180 1.01 242.2 0. 37 282 0.23 0.76 30.9 38.6
50302 229 0.83 138.4 0. 36 U ¢.20 0.72 3.4 43.4
50303 192 0.98 _ 256. 8 0. 40 .85 .27 0677 341 38.5
50304 222 0.8 17%.0 0. 38 301 0.22 0,68 2.9 X
50305 229 0.83 275.5 0.35 2.95 0.23 0.1 .2 6.1
50306 221 0. 85 267. 8 0. 36 2.6 0. 21 0.74 2.6 36.9
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Tweniy-cighi-day Repeated Oral Dose Toxicily Study of Zine sulfide(ZnS) in Rais

Study No. BOCOBTS

Appendix 13- 8 Relative Organ Weight in§ 1000 og/ke Female
Final Bedy Brain Thymus Heart Liver Spleen Kidneys Adrenals Ovaries
Reight
Apinal g % 2102% % 4 % % 21038 21028
Numher Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week 5 Week 7 Week § Week 7 Week §  Week 7
50401 229 0175 242. 4 0.37 2.85 0,25 0.7 24.8 §2.4
50402 212 0.89 210. 8 0. 36 27 0.25 0.81 8.8 52.3
50403 20 0.97 I51.7 0.39 2.88 0.27 0.75 28.1 42,3
60404 235 0. 80 184, 3 0. 42 279 0. 25 0. 80 211 4.8
50405 218 0. 86 139.9 0.36 294 0. 21 0.76 1.3 35.6
50406 196 0.88 205. 6 0. 18 12 0.22 .79 23.3 49.6
50407 212 07 161.8 0. 34 2.93 0.21 0.71 25.4 e
50408 270 0.70 178. 9 0. 35 299 0.29 0. 67 23.3 41.8
50409 261 0.73 180. 5 0. 40 2. 66 0.22 0. 69 8.4 38.0
50410 248 0.7 202.0 0, 34 2, 66 0.23 0. 69 i 36. 3
50411 7 0.73 157. 6 0. 35 2.9 0. 21 0. 69 7.0 31
50412 244 0.18 185. 7 0. 36 2. 82 0. 27 0. 69 29.2 45,3
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Treniy-eighl-day Repealed Oral Dose Toxicity Study of Zinc sulfide(Zn$) in Rals Study No. BOODET5
Appendix 14= 1 Paihological Findings Ins 0 mz/kg Male

Animal No. Kecrapsy Pindings Histolegica! Findings

0101 S8 R Liver
(&) Inllameaiory cell infiftration, focal (i}
_ Microgranuloma (1)
Kidney
Basophilic {obule, Bilaieral{l}
Epididymis
Inflammatory cell Infiliration, Iymphocyte, focal, Unilateral (1)
Prostate
Inllammatory cell infiliraiion, focal(2)
Thysoid
Ultinebranchial remnand, Unilateral{l)
N : Hearl, Mandibular lymph node, Mesenieric lymph mode, Thymus, Spleen, Bone marrow {femnr),
Traches, Lung Siomach, Duodemun, fejunum, [leum, Cecum, Colon, Recium Urinary bladder
Teslis, Pituitary, Parathyroid, Adrenal, Brain, Spinal cord, Scialic nerve, Bone (lemur),
Eyeball, Marderian gland

10102 S8 N Kidney
(5%) Hyaline droplet, lubular epiihelium, proximal, Bilateral{(l)
Epididynis

[nflammatory cell inliltralion, lymphocyte, focal, Bitaleral{l)
N : Hear!, Mandibular lymph node, Mesenleric lymph mode, Thymus, Spleen, Bone marrow (femur),
Trachea, Lung, Stcmach, Duodenue, Jejunum, [leom, Cecem, Colon, Rectum Liver
Urinary bladder, Teslis, Prosiate, Piluitary, Thyroid, Paralhyroid, Adrenal, Brain,
Spinal cord, Sciatic nerve, Bone ([emur), Eyeball, Harderian gland

10103 S5 Spleen Liver
(5 hccessory spleen Inflanmatory cell infiltration, focak(l} .
Necrosis, focal(l)
Kidney

Basaphilic tubule, Unilateral(1)
Inflammalory cell infittration, lymphocyle, infersiitium, focal, Unilateral{l)

Prosiale

Inflammaiory cell infiltration, focal (2}

R : Heari, Mandibular lyaph node, Mesenieric lynph node, Thyous, Splieen, Bome marrow (femur),
Trachea, Lung, Siowach, Duodenum Tejunum, ilewa, Cecum, Colom, Reclum Urinary bladder,
Testis, Bpididvmis, Pituilary, Thyroid, Paraihyroid, Adrepal, Brain, Spinal cord,

Sciatic nerve, Bone {femur}), Eyeball, Harderian gland

SS . Scheduled sacrifice
P, Slight; 2, Moderate
N . Finding absent
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Tweniy-eighi-day Repeated Oral Dose Toxicity Study of Zinc sulfide(ZnS) in Rals ’ Study No. BOOOSTS
Appendix 14- 1 Pathological Findings in§ . 0 mg/ke Hale

Animal No. Necropsy Findings Histological Rindings

10104 S8 N Liver
(5% Inflanmatory cell infiltration, focal (1)
Kidney
Basophific tubule, Unilaieral{1}
Bpididymis
Infianmaiory cell infiltraiion, lymphocyle, [ocal, Bilaleral(l)
Thyroid
Bclopic thymic {issue, Unilaleral(l)
Adrenal
Increase in lipid droplel, fascicular zome, Unitateral(l)
¥ : Heari, Mandibular lymph node, Mesenleric tymph node, Thymus, Spleen, Bome marrow (lemur),
Trachea, lLung Stomach, Duodenum Jejunum, [leum, Cecem Colon, Reclum, Urimary bladder,
Teslis, Prosiale, Pituitary, Parathyroid, Brain, Spimal cord, Sciaiic nerve, Bone (fewur),
Eveball, Harderian gland

10105  S§ N Spleen :
(51 Hicrogranuloma (1)
Slomach
Inflamratory cell infiltration, glandular siomach, [focal{l)
Liver
Inflammalery cell infiltralion, focal (1}
Kidney
Hyaline droplet, tubular epithelium, proximal, Bilateral{l)
Thyroid
Bctopic Lhymic tissee, Unilateral(l)
N : Hearl, Mandibuiar lyeph node, Mesenleric lymph node, Thymus, Bone marrow (femur), Trachea,
Lung, Duodenum, Jejunua, Tleum Cecum, Colom, Rectum, Urinary bladder, Testis, Epididymis,
Proslale, Piluitary, Paralhyroid, Adrenal, Brain, Spinal cord. Scialic merve, Bone (femur),
Eyeball, Harderian gland

8S, Scheduled sacrifice
1, §light
N, Finding absenl
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Tweniy-eight-day Repeated Oral Dose Toxicily Study of Zine sullide{ZnS) in Rats

Appendix 14- |

Pathological Rindings

Study No. BOOOSTS

0 ng/kg Mate

Aninal No. Necropsy Findings Histlological Findings
10106 S§ Skin Liver
(5%} Loss of hair, local Necrosis, focal (1)
Kidoey
Basopkilic tubule, Unilateral(l)
Hyaline droplel, iubular epithelium, proximal, Bilateral(l)
Inflapnatory cell infiltralion, Iyophoecyle, inlerstilium, focal, Unilateral(l)
Epididynis :
Inftanmatory cell infiliration, Iymphocyie, local, Bilaleral(l)
Subcotis
Inflammatory cell infiliration, focal(l)
N : Heari, Mandibular Iymph node, Mesenieric lymph node, Thymus, Spleen, Bone marrow (femur),
Trachea, Lung. Slomach, Deodenum, Jejunum, Ileum, Cecum Colonm, Reclum, Urinary bladder,
Testis, Proslate, Pituitary, Thyroid, Parathyroid, Adrenal., Brain, Spinal cord, Scialic nerve,
Skin, Bone (femur), Eyebatl, Harderian gland
10107 S5 N Nol eramined
(m
[0L08 5§ N Noi examined
(M
10108 38 N Nol examined
()
10110 33 N Nol examined
(T
10111 5§ Kidney Kidney
(T Cysi, Unilateral Cysi, Unilaleral (1)
Dilatation, pelvis, Unilateral (1)
HAyaline droplel, lubular epithelium proximal, Bilaleral(l)
10112 §§ N Nol examined
(1M

§S . Scheduled sacrifice
1, Slight
N, Findiog absent
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Tweniy-eight-day Repeated Oral Dase Toxicily Study of Zinc sulfide(ZnS) in Rais Study No. BOOOBTS
Appendix 14- 2 Palhological Findings Ins 40 mg/kg Hale
Animal No. Recropsy Findings Hislological Findings
102001 58§ Teslis Tesiis
(5%} Snall, Bilateral Alrophy, scminiferous tubule, diffose, Bilaleral(l)
Bpididymis Hyperplasia, interstitial cell, diffuse, Bilaleral (1)
Small, Bilateral Epididynis
: Decrease in sperm, Bilateral ()
10202 3§ N Nol examined
(5W)
10203 35§ Thyroid Thyroid :
(5% Nodule, Unilateral Bciopic thymic tissee, Unitateral 1)
10204 55 Skin Skin
(51 Crasi Derealiiis, focal{l)
Subcutis
Inltammaiory cell infiltration, [ocal(l}
16205 55 N Nl examined
(58)
10206 §§ N Not examined
(5%)

83, Scheduled sacrilice
1, Slight; 3, Severe
N, Finding absent
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Twenly-eighl-day Repeaied Oral Bose Toxicily Sludy of Zinc sullide(ZnS} in Rals
Appendix 14- 3

Paihologica! Findings

200 ng/ke Hale

Study No. BOOOSTS

Animal No. Necropsy Findings Histological Findings
1030t S§ N Not examined
(5B
10302 S§ Xidney Kidrey
(5%} Cysi, Unilateral Cyst, Unilateral (1)
Hyaline droplet, tubular epithelium, proximal, Bilateral(l)
10303 S8 Skin Skin
59) Crust Crust ()
Subculis
Inflammalory cetl infiliration, focal {1}
10304 S5 N Nol examined
(5%)
10305 S8 Spleen Kidney
(5%} Scar Cysi, Unilaieral (1}
Kidney Hyaline draplet, tobtlar epilheliuw, proximal, Rilateral (1)
Cyst, Unilaleral N : Spleen
10306  SS Skin Skin
(5%} Loss of hair, local Crusi (1)
Subcutis

Inllammatory cell infiltration, [ocal (1)

S5, Scheduled sacrilice

1,

Slight

N, Finding absenl
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Tventy-eighi~day Repealed Oral Dose Toxicity Study of Zine sulfide(ZnS} in Rats © Study No. BOO0BTSH
Appendix 14~ 4 Pathelogical Findings InS 1000 me/kg Male

Animal Ro. Necropsy Findings Histological Findings

10401 S8 K Stomach
) [nflammalory cell infiliration, glandular stomach, [ocal(l)
Liver
Inflameatory cell infiltration, focal (1}
Microgranuloma(l)
Bpididymis
Inflammatory cell infiliralion, lymphocyle, focal, Bilalerai(l)
Prostale
Inflampalery cell infiltration, focal(l)
N : Heart, Mandibular lymph nede, Mesenieric Iymph node, Thymus, Spleen, Bome marrow (femur),
Trachea, Lung, Duodenum Jejunum, Ileus, Cecum, Colon, Rectum, Kidney, Urinary bladder,
Testis, Pituitary, Thyroid, Parathyroid, Adremal, Brain, Spinal cord, Scialic nerve,
Bone (femur), Eyebalt, Harderian gland

10402 5§ N Liver
(5m) Inflamnafory cell infiltration, focal (1)
Kidney
Basophilic lubule, Unilateral(1}
Adrenal

Increase in lipid droplet, fascicular zone, Bilaieral (1}

N : Heari, Mandibular lymph node, Mesenteric lymph node, Thywmus, Spleen, Bone marrow (femur),
Trachea, Lumg, Siamach, Deedenum Jejunum 1leum Cecom, Colon, Reclum, Urinary bladder
Teslis, Bpididymis, Prostate, Pituitary, Thyroid, Paralhyroid, Brain, Spinal cord,
Seialic nerve, Bone (femur), Eyeball, Harderian gland

. 10403 S8 N Liver
(5%} Infiaematory cell infiliration, [ocal (1)
Kidney
Hyaline droplet, tubular epilhelius, proximal, Bilaieral(l)
Frosfale

tuflamatory cell infiliration, [focal (1}

N : Hearl, Mandibular lymph nede, Mesenieric lyoph nede, Thymus, Spleen, Bone marrow (femur),
Trachea, Lung, Slomach, Duodenum, Jejunvm, [leum, Cecum Colon, Recium, Urinary bladder
Testis, Epididymis, Pifoifary, Thyroid, Paralhyroid, Adrenal, DBrainm, Spinal cord,
Sciatic nerve, Bone {femur), Eyeball, Harderian gland

§5 . Scheduled sacrifice
1, Slight
N, Finding absenl
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Twenly-eighi-day Repeated Oral Dose Toxicily Study of Zinc sulfide(InS} in Rals Siudy No. BOGOSTS
Appendix 14- 4 Pathelogical Findings InS 1000 me/ke Male
Animal No. Necropsy Findings Ristelogical Findings
10404 5§ N Liver
(W) Microgranuloma(l)

| Kidney
‘ ' Basephilic iubule, Unilateral(1)
Hyaline droplel, tubular epitheliue proximal, Bitateral(l)
Inflameatory cell infiltration, lvmphocyle, interslitium focal, Unilateral (1)
Epididymis
Inflamealoty cell Iafiliration, lyaphocyle, [focal, Bilaleral (1)
Thyroid
Eclopic thymic {issue, Unilaleral (1)
N : Hear!, Mandibular lymph node, Mesenteric Iymph node, Thymus, Spleem, Bone marrow ([emur),
Trachea, lung Siomach, Duodenum Jejunum [leum Cecum, Colon, Reclum Urinary bladder,
Testis, Prosiate, Piiuitary, Parathyroid, Adrenal, Brain, Spinal cord, Scialic nerve,
Bone (femur). Eveball, Harderian gland

10405 58 N Liver :
(5%) . Inflanmatory cell infiltration, facal(l)
Kidney
Hyaline droplet, {ubular epithelijum proximal, Bilaieral(1)
Epididynis
Inflammatory cell infiliralien, Iyaphocyle, [focal, Unilaleral(1)
Thyroid
Ultimebranchial remnani, Unilatecal(1}
N : Heart, ¥andibular lyeph node, Mesenteric |ymph node, Thymus, Spleem, Bone marrow ([emur),
Trachea, Lung, Stomach, Duodenum, Jejenum [leum Cecum, Colon, Rectum, Urinary bladder
Teslis, Prostate, Pituitary, Parathyroid, Adrenal, Brain, Spinal cord, Scialic nerve,
Bone {femur), Eyeball, Harderian gland

10406 5§ Skin Liver
59 Crusl Necrosis, [focal(l)
‘ Epididynis
Inflanmatory cell infiliration, lyaphacyle, focal, Bilaleral(l)
Skin
Dermafitis, focal(l}
Subcutis
Inflameatory cell infiltration, focal{l)
N : Hear!, Mandibular lyaph node, Mesenleric lymph node, Thymus, Spleen, Done marrow (femur},
Trachea, Lung, Stomach, Duodenum, Jejunum, [leum, Cecum Colon, Recium Kidney,
Urinary bladder, Teslis, Proslale, Pituitary, Thyroid, Paraihyreid, Adrenal, Brain,
Spinai cord, Sciatic nerve, Bone (femer), Eveball, Harderian gland

85 . Scheduled sacrifice
1, Slight
N, Finding abseni
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Twenly-eighi~day Repealed Oral Dose Toxicily Siudy of Zinc sellide{Zn$) in Rais

Sindy Ne. BOOOST5

Appendix 14- 4 Pathological Findings in§ 1000 ng/ke Hale
‘ Animal No. Necropsy Findings Histological Findings
10407 83 N Not examined
(1
10408 S5 N Not examined
("
10409 S35 N Noi examined
(m
10410 S5 K Noi examined
(1
10411 55 N Not examined
(1%)
10452 8§ Lung Lung
(1 Brown palch Hemorrhage, [ocal (1)

$5 , Scheduled sacrifice
1, Slight
Y. Finding absent
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Txenly-eight-day Repeated Oral Dose Toxicily Study of Zinc sulfide{ZnS) in Rais
Appendix 14- 5 Pathological Findings

Siudy No. BO0DSTH

0 oe/ke Fenale

Aninal Ro. Necrapsy Findings

Histological Findings

sotor 88 N
1)

50102 55 X
{5%)

50103 58 N
(59)

50104 3§ N
(M

Liver
[nflammalory cetl infiliration, focal{l)
N : Hearl, Mandibular lymph node, Mesenleric lymph node, Thymus, Spleem, Bone marrow (femur},
Trachea, Lung, Slomach, Duodenum, Jejunum, [lewm Cecum, Colon, Reclum, Kidney
Urinary bladder, Ovary, Ulerus, Vagima, Piluitary, Thyreid, Parathyroid, Adrenal, Brain
Spinal cord, Scialic nerve, Bome (femur), Eyeball, Harderian gland

Liver
[nflagmalory cell infillralion, focal (1)
Hicrogranuloma(l)
N : Hearl, Mandibular tymph node, Mesenleric lymph node, Thymus, Spleen, Bone wmarrow (femur),
Trachea, Lung, Stomach, Duodenum, Jejunum, [leum, Cecum, Colon, Reclum Kidney,
Crinary bladder, Ovary, Uterus, Yagina, Piluilary, Thyreid, Paraihvroid, Adrepal, Brain,
Spinal cord, Sciatic nerve, Done {femur), Eycball, Marderian gland

Lung

Accumtlation, foam cebi{i)
Liver

Inflameatory celi infiltralton, [ocak(1)
Ovary

Cyst, corpus luleum, Unilateral (1)
Thyroid

Ullinobranchial remnant, Unilateral(l)

N : Heart, Mandibular lymph node, Mesenteric lymph node, Thymus, Spleen, Bone marrow (femur),
Trachea, Stomzch, Deodenum, Jejunum, [leum, Cecus, Colon, Reclum Kidney, Urinary bladder,
Uterus, Vagina, Piluilary, Parathyroid, Adrenal, Braim, Spinal cord, Scialic nerve,

Bone ([emur), Eveball, Marderian gland

Kidney
Basophilic fubule, Unilateral (1)
[Heros
Dilalation, iumen(l)
Vagina
Hyperplasia, mucosal epitheliva(l)
N : Heart, Mandibular lymph nede, Mesenteric lymph node, Thymus, Spleen, Bone marrow (lemur),
Trachea, Lung, Siomach, Duodenum, Jejunum, Tleum Cecum, Colon, Recium Liver
Urinary bladder, Ovary, Piluilary, Thyroid, Paralhyreid, Adrenal, Brain, Spinal cord,
Scialic nerve, Bone (femur), Eychall, Harderian gland

85, Scheduled sacrifice
1, Slight
N, Pinding abseni
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Trenty-eight-day Repeaied Qral Dose Toxicity Study of Zinc sellide(Zn$} in Rais ' Study No. BO00S7S
Appendix 14- 5 Paihological Findings InS 0 oz/kg Female _
Animal No. Necropsy Findings Histological Findings
50106 SS N Kidney
(58 Inflanmatory cell infiliraiion, Jymphocyle, intersiitium focal, Unilaleral (1)
N : Mearl, Mandibular Iyuph node, Mesenieric lymph node, Thymus, Spleen, Bone marrow (femur},

Trachea, Lung, Siomach, Duodenum, Jejunum, [leum, Cecum, Colom, Reclum Liver
Urinary bladder, Ovary, Ulerus, Vagina, Pituilary, Thyroid, Paraihyroid, Adrenal, Brain
Spinal cord, Sciatic merve, Bone (femur), Eyeball, Harderian gland

50106 S8 N N : Hearl, Mandibular (ymph node, Mesenleric lyeph node, Thymus, Spleen, Bone marrow (femer)
(5% Trachea, Lung, Slomach, Duodenum, Jejunum, Iteum, Cecum Colom, Recium Liver, Kidney,
Urinary bladder, Ovary, Ulerus, Vagina, Pituilary, Thyroid, Paraihyroid, Adremal, Brain
Spinal cord, Scialic nerve, Bone (lemur), Eyeball, Harderiam gland

50107 S8 N Not examiped
(™

50108 8§ R Nol examined
(1M

50103 S8 N Nol examined
(1%

50116 S8 K Nol examioed
(1%

50111 8§ R Nol examined
(1%}

soL1z 85 N Nol examined
(1%}

$S ., Scheduled sacriflice
i, Slight
N . Finding absen!
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Twenly-eighi-day Repeated Oral Dose Toxicily Study of Zinc sulfide(ZnS) in Rals v,

Appendix 14- 6

Pathologicat Findings

Ins

40 mg/kg Feﬁale

* Study No. DO00RTS

Antmal No. Necropsy Findings Histelogical Findings
50200 S8 N Noil examined
(5%)
50202 S5 N Noi examined
(5%
50203 S5 Liver Liver
(5% Hepatediaphragnatic nodele Inflamoatory cell infiliraiion, focal (1)
Microgranuloma(l)
50204 8§ N Nol examined
(5%}
50205 58§ N Noil examined
(5%}
50206 8§ Skin $kin
(5%} Loss of hair, local Atcophy, hair follicle(1)

S$ , Scheduled sacrifice
1, Slight
N . Finding absent
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Tenly-eighi-day Repeated Gral Dose Toxicily Sludy of Zing sulfide(ZnS) io Rals Slody Neo. BOOOBTS
Appendix 14- 1 Pathological Findings In§ 40 ng/ke Fenale
Animal No. Necropsy Findings Hisiological Findings
50301 5§ N Noil examined
(5%
50302 35 N Noi examined
(5%
50303 S35 N Noi examined
(W
50304 S35 X Nol examined
(5%
50308 83 N Nol examined
(5%)
50306 85 N Not examined
(5%

§5 , Scheduled sacriflice
¥ . Rinding absent
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Twenty-eighi-day Repealed Oral Dose Toxicity Siudy of Zinc sulfide{ZnS) in Rals Study Yo, BOQQSTS

#ppendix 14- 8 Pathological Findings In3 1000 nme/kg Fenale
Animal No. Necropsy Findings Histological Findings
50401 58 N Liver
(5% : Inflammalory cell infiliration, [ocal (1)
Microgranuloma(l)
Thyroid

Ultimobranchial remnani, Unilateral{l}
N : Hear(, Mandibular tvauph node, Mesenieric lyaph node, Thymus, Spleen, Bone marrow (femur),
Trachea, Lung, Siomach, Ducdenum, Jejumum, [leum, Cecum, Colon, Recfum, Kidrey,
Lrinary bladder, Ovary, Uterus, Yagina, Pituitary, Parathyroid, Adremal, Brain, Spinal cord,
Sciatic nerve, Bone ([emur), Eyeball, Harderian gland

50402 S8 X Liver
(5%) Inflammatory cell infiliration, [ocal (1}
Kidney

Basophilic febule, Unilateral{1)
Inflanmafory cell infillration, lyrphocyle, interstitium, focal, Bilaleral{l)

Ovary

Cyst, lollicie, Unilateral(l)
Thyroid
Eclopic thymic tissue, Unilaterat(l)

N : Heari, Mandibular lymph node, Mesenieric lymph node, Thymus, Spleen, Bone marrow (femur),
Trachea, Lung, Siomach, Duodentn, Jejunum, Ileus, Cecuow, Colon, Rectun, Urinary bladder
Uterus, Vagina, Piluilary, Paralhyroid, Adrenal, Braim, Spinal cord, Scizlic nerve
Bone (femur), Eyeball, Rarderian gland

50403 S8 N Kidney
1) leflaomatory ce!l infiltration, focal, Unilaieral(l)
N : Heart, Mandibular lynph node, Mesenieric 1ymph node, Thymus, Spleen, Bone marrow (femur),
Traches, Lung, Siomach, Duodenum Jejunum, Jlewm, Cecum, Colon, Reclum Liver,
Urinary bladder, Ovary, Ulerus, Yagina, Piilwitary, Thyroid, Paralhyroid, Adrenal, Brain
Spinal cord, Scialic nerve, Bome (femur), Eveball, Harderian gland

50404 S8 N Liver
] : Falty change, hepaiocyle, periporial (1)
Inflammatory cell infillralian, {focal(l)

Ovary

Cyst, [follicle, Unilateral (1
N : Heart, Mandibular lymph node, Nesenleric lyaph node, Thymus, Spleen, Bone marrow (femur),
Trachea, Lung, Slomach, Duodenum Jejunum, leom Cecom, Colon, Rectum, Kidney,
Urinary bladder, Ulerus, Yagina, Piluitary, Thyroid, Parathyroid, Adrenal, Brain, Spinal cord
Sciatic nerve, Bone (femur), Eyeball, Marderian gland

$S . Scheduled sacrifice
1, Slight
N, Finding absent
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Tweniy-eight-day Repealed Gral Dose Texicily Study of Zine sulfide(Zn8) in Rats Study Xo. BOOOBTH
Appendix 14- 8 Pathological Findings inS 1000 mg/kg Female
Animal Ro. Kecropsy Findings _ Histolegical Findings
50405 5§ N Yagina
50 [nfiammatory cell infitlralion, diffuse(l)
Thyroid

Eclopic thymic tissue, Unifaleral{l)

N : Hearl, Manditular lymph node, Mesenieric lyaph node, Thymus, Spleen, Bone warrow {(femur),
Trachea, Lung, Stomach, Duodenum, Jejunem, [teum, Cecum, Colen, Recium Liver, Kidney,
Urinary bladder, Ovary, Ulerus, Pi{mifary, Parathyroid, Adrenal, Brain, Spinal cord,
Scialic nerve. Bome (femur), Ryeball, Marderian gland

50406 S8 N Liver

(5%) ~ Inflamoatory cell infiltration, focal{l}
- N : Hear!, Mandibular lymph node, Mesemieric lyoph node, Thymus, Spleen, Bone marrow (femur),

Trachea, Lung, Slomach, Duodenum /ejunom, [leum Cecum, Colon, Recium Kidney
Urinary bladder, Ovary, Ulerus, Yagina, Pituitary, Thyroid, Parathyroid, Adrenal, Brain,
Spinal cord, Sciatic merve, Bone {femur), Eycball, Harderian gland

50407 S§ )} ’ Not examined
(1)

50408 S§ N Not examined
(1%}

50409 S§ N Nof exapined
(18

50410 S§ N Nol examined
(M

50411  §§ N Noi examined
("

50412 S N Nol examined
(1

$S ., Scheduled sacrifice
£, Slight
N . Finding absent
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