20054¢12H218

BEMERB=y 7V IDDOT vy FERAWS
RIERO®RESEMS - XA EER

BLEFHEEER DR EETHR
LFEMEZEARE FFE

MREARRERDER 2=
® H O R B



R 1
1. SR SRS L ORIEIEHE « v v v erroe e 1
O FEBEFEAETRME e 1
1 = - B S 2

ZRIBEIF] + v o v ot et 3

- S S 4
1. BEBRMED <« vvovre e e a e 4
O . IS LB JTEE -« - v e 4
3. BRI o 5
4. BB R LU G o v e 7
B . BBEEIS L UMRTEE ~ e e e 3
B . T HRATLE + v o v v e e e 13

FE B e 15
[, RSSO R BB - oo v v it 15
1. —JERBE - 15
O BERHTREEIRIELED e 15
B, BEBERRED oot 15
7~ - - 15
B . BBHHEE <ot e 15
B . HLIFEEIRET v v v e e m e e e 16
T HLTEAEALSERRAL - oo vov v a e o e e 16
8. JGHREERRES oo v v e 16
LI, AEBEFGATEME oo v e o e et e e e e 18
1. MBI L OREIRRIE - P 18
2. RIS MR v vt 19

3. %ﬁiiﬁiﬁitﬁ%‘lfﬁﬁk ................................................. 19



I 20
1. RGNS T OUTEME - v e e et ieie e 20
DI -3 o = 1 S O 21
I3 /=3 < - 2 92

S T 93

Figures 1~4

Tables 1~33



[% %1

IR = > 7L (I1) (BT, NCB LBEEE) o, MEEEEMICH T o RERGICLoEEL
FoEENE, BEYOLTHE - REBLCHERORBTICRIETEELRMNT A0, 0 (B4
*THR. 0.5% CMC Na /K¥R#E) . 0.4, 235 KT 10 ng/kg ® NCB % MM Sprague-Dawley 527 v k
(& 128 /78) CREROREG U, #5 2 8MBIC 2 @8MEREL LTRE S, #EzE
HIF#ET 2AMBICHR L, MIIREE, BRSHI S TREWIIWME S Bic. AR
BA4BHIREBR L, £/, 0BIT10 mg/ke REHOFHES LB I THOT T F1 M (0B
LV 10 mg/ke) 1X 42 BRAKSG Uicte, 14 AMARESETHBR L, TOREEUTCENL
7o

1. E#RESFEER I OEEE

10 mg/kg BEFEDOHED 1 BBV Tid, 40 EHREH DMK 23 HOH, HETOHETHER
Eh. FRoOKE, SMERBEOEEDIEN., Mg > CICHBRO/NRESRBD b, =0
B CITEBRBREORKRE., MICBM I JOKERA L, RPN RRYE O MR O EHEN
BEESNTED, W T A IR OB . IR TIIERES D i, REARRET i
THOEEORER L IIEX LR 000, RRVEABREOREL TR LB o1k,
BEMERBIE TR, REHFRHOBRICBOT, BT — U650y i LB D
B9 BORCRW T, ERERTESRETHENT 2P RD b SR EOR5IC X
LDEETHDLETERNP ST,

T oM, BEEREZR, FEHERL L CICEHEORE/R. LKEHRE, LKELERE
BLOWEZEREOERIL. HRBHERESICIZEBEIRD bR o7,

2. AFHEAEME

SEET ORGSR, BEL2MERHLZRTEDEIRD LT, WThoBICB N TH L0
RS UM Ule, $70. EIRBWMORFINEREHE L, EIEHRIZBRRE S B 5R L
DM HEETRD bR T S/ HERESRRE TH S L I Sh 28R bh i
Motn, HHBEHUEOHEREOCREIRD LN, HELESHERRET L@ b R
o7,
HERO—HREBIZIIBRESFDONT, ROLEFSHICL, HBRYERSOREBIRD LN
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Rhaolo, Flo, FRBEEREHLOMT, WEAKREICEZZIRD O RboTt, EFERS
FOME 4 HORBFOREBBE T, #RVERGICERLEE B2 0N REEIRDOLN
Bhpole, TR T, WTFhoEWC b EBEFIIBEIN 2o T,

3. EEAE

U EORRL Y, ARSI T CONB OEEREFUTORY LEES L,

RERESFMHICEAL TIE, 10ng/kg REHOMO 1 FITHETBIED b, FHFTRR LTI
REMBREOK RN, HRMEOREEEETE RN M I 2V Tit 2 ng/kg/day
EHEIND, HIZOWTIE, HMAEREE T — Vb0l H LRI O Y R\
CBWT, EHZ2 R T8I ETHNT A2HAPFEDLNEZ &b 2 ng/kg/day EHEE IR
Do

—J5, MO ERERETER DL ICHARIZE L T, 10mg/kg BEBEIZBWTEH NCB # 5
WA LEEENBDOONR N2 b, 10 mg/kg/day LA E & ¥ iz,



[ & B ®]

iﬁ%‘rib“zi%’%:\}ffw(ﬂ) i, EELTAyFICAVONSLERE TH S, 5l OECD BETF
(LM BEEZEERBEFIRAIFEEREO-RE LT, BEERB= v 70D OREM#ERD
EREB/LIDC, 7y PV RERERNE - £EBREBEFERBEZITV. SEioxt
TEHRBERGOZBBICEORERE, 20 CKHEROETE, BRERIUBEL S AL
RECRIETEBIZOWTRHN LD THRET S,

ARBRIL, TOECD {bEMERRIENA FT7 4 0/ REFREEE - £HBEFTHIFERBRIE]
(1996 3 A 22 B) ¥ L, MEFWEGLL) (FR12F3A 1 BRE, RERE 4N 5. &
WmRE 2685, EAL 1202 U EFRE 1 5), 'BYOEHEL JOCEHICETHERE (FL 11
12 A 22 REIE, E/E 221 ) BLO EZREPOFABROREEICHTSEE) (BB
5543 H 2T H, FRL 1445 A 28 H—#diE, RBFETREE65) 2 HFLTERELE,



(5 k]

1. #BWH
WRWE L L TR ESERR= v 7V (1D (BUF, NCB LEERE) OMRIIBTOEY T

BB,
A== HHEERBE= v 7 (1)
. Nickel (II) carbonate hydroxide tetrahydrate
CAS No. 39430-27-8
o = CH,Ni 0, 4H,0
SFE 376. 18
WAL ERIEE G 7 ST VEgRBOHER
S FRIRFE - 230°C
s approx. NiCO,+2N1i(0H) ,-4H,0
ARBRITIE, NHBEALENEB (oy FEE CE5E94.7% (Ni

BEONTRE 44.3% L V B )| Appendix Al Z Wiz, BRYHEIIZHEE (BB ETHE -
2003 47 11 A 21 B) A E T KBOEZHERERICOEWTERA L TEETRE Ui, £,
ARBROBERTRICERFBRYEZPRYERALICEM L, BARCTHELEARE E
L., RBREMP, BRECH-HZ LR L7 (Appendix B),

2. EABYB LOEEFIE

8 W Sprague Dawley(SD) % [Crj:CD(SD)IGS, SPF] DHfMET v b %, AAF v —/L R -
YN—BRAEAFE R Y —P0BAL, MERE~OILERELFNTATEEEYD
T 14 BREITHWEE Lz, B - BULIR S, S0 —BREBE2EE L, AWBBIUHRERTA
WEEAPE L, £, H2FAOHRAHN 2 AWERI» 08 BB L iEh, RS it
HEEFIOFMRERBE L ER Lz, TOMR., BE - B, #o 1t (AFBmES -
HE 32) TERATEIRMED, MED 1 T (ATFEMES - i 34) CTIRFAHDOHEDIFLMED b L,
BEET B OFMRERBEDHER D 16 CIXRES A S (ATTEHHE S H44) .
PTARTARBRPORAN Lz, SHICHED 21 It (AmBiMES - M4, 5, 13, 15, 17, 23, 28,
33, 34, 38, 41, 50, 52, 59, 63, 64, 74, 80, 82, 86, 87) X4 HAMIUANOHEMETL

Teled, ETHSTOMEN LA Lic, B2TRULOBYETEROIZN, BEKTE
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REFMHATE) OREEES b L ICKED B L O TSRO 2 8% (KB fES
HEREC L DB T Lic, REFOREIIMESL b 10K TH o7, B, BoTicX - TR
BRSNS B (K O UL, ME 35 TC) 0 5 b ME 32 PLix FEARSRICEEA L, B 9 Ju,
i 3 idthdhe =4 Fictik Lk,

B ATGH 20045 4 A 28 H

AT VR $: HE 57 DL, I 93 PT

ATTEF A - M 264.9~288.8 g (B 276.1 g), M 171.2~193.0 g (‘44 182.4 g)
B5BHMEH  20044E5 B 12 H '

Be 5B : B 356.7~416.9 g (F3384.4 g), ME211.1~250.3 g (¥ 231.8 g)

AR IE BB ORI T = /U b TAHESE LS M L, REHRPIEET —VI
RBEHEESRBI AW EZLZLRA LB — FE28T, BoT0RIIBILCEORR
LB — FICRRFEES., OB 5B I CANHDESEZRA LML — FEET 7,
7w, HEROBEEEIMITDRIoT,

EFEAFHHEZEL, BWESBRESHEE S —Y (220 wX270 dX190 h mm) 2 1 FLF> (X
BURRIE 2 0/ r—) IRE L, FFHIREE 21.0~25.0°C, FFAMBE 40. 0~75. 0%, HLR[EIEH 15
],/ Ref, BRBA 12 BER (7 BF~19 e R4T) I S h7=FE=E (4 53F) <, BREE (CE-2,
AAZ VT HASH) BIOKEK EEHKEREHEK) 2HHICERIECHE L, EE
18 B (BhH B VTR =10 A) GORBMIE, 5y NETI ATy 7 WEGH 4
— ¥ (350 wX400 dX180 h mm}iZIXAEL., ME4H (WEH 0 A=4H) ETHRALVIHT »
T (RXRN=7 Y=, BERZRzA-BRASH) RRBE LB LTHEE L, 2B,
BFHRE S, AFE0RBEOERMHIZ, ZhEh 22.5~24.5°C, 48.0~68. 0% T o7z, E7r,
ffa Lok, KB X URBICIIRBRICKE L RT WSO H 2B AR D bRk o T,

3. BEHmKDOHTH

=9, 0.5% CMC Na BRICHBRME LB BB I, BAHE LT 0.2(w/vV)ORERE
PR U, RBRICERT MRS L LTORRE L, EBAkDomTEH 304. 11, MATY
DLyFED 376,18 THDHILEH I, EHIEER M. TUNLMEIC L > TR, BEER
1.306 Z3R L7z, 0.2(w/vV)WRITZEMHERBROBRICE S &, BRFMEF NIGERMICER L CHE
BL., A% AUANICER Lz, —J7, 0.04 B X TF0. 008 (w/v)%ikix, FEERITIZ 0.2/ v)%
B EETEBARLCHRE LE, RERLEBRDERENIUTOREY TH 5,



G5B (mg/ke) WRE (KW, w/vih) BE (WAFH. w/vh)

0.4 0. 008 0.01
2 0.04 0.05
10 0.2 0.26

B Gk, HHRHED 0.008 BLO 0. 2w/ V)RRIZOWT, BBESFTICEBITS 10 A
MoORENEZ MR Lz (Appendix C), ZDFER, 0. 2w/ VIWRIZOWTIL, 10 BHEOEEME
BRDH LN, 0. 008w/ MHIRICENTIEALRRP ok, FOEDEARBRICBNTEAEH
EROREZHBET L, P20 CICEARRORKITESYE, REOEMCHRT S L
L, ZORRICHSLBUTOBRNEITW., RETS 0.20/VRRITERLETSZ L
Teo ETHWREMGTICHE LIREBTO 0.008 B LWR0.2(w/v)HRICOWT D 10 HEDERE
PEERD B REFOEBRDE S BITTRIFICHE L CEERR2- 20D, 0. 008 (w/v)%
K, 0.2/ V%K E BB —MERRD LNl bbb, B, B LI-REBTRREMIX
BRSO EHM L7z, WIT, 0.008 BILU0. 2w/ VIBRICOWTEIR 3 BfoEEEE2RD =
B, MBEGETICHELEEE LFRCREROH —HEIMATE ) ol, ZOEOHESE
R FIC, BEEHICRAEE B L7 RBICB T 5 RERIZ OV TORB 21TV, AR O R 25
7o

—77.2004 5 A 12 HICFAR LS BREORMBREKIE >V T EEBICH—HE2RIEL.
EHERICOVWTIRFAMERBED 100~ CHEHBERNICH - L E2RERALE

(Appendix E), 272U, FIRED 3 HOPEFEDOH—HIXENEN O TR ERE D 89. 2~
L12%DFEFA & 720, BH—MEDEHEL LT 3D 90, 0~110%% ®BL L Tz, LisL, E0EX
DENpTHDIZ &, ROCCEREOEHEITHEE RBEICELM LTV D b, 52K
BLUTEET SARBICBO T, FHOLBHCT, ZEY—0ROEBVMEIRE ST
By, RRIZEZDFEBIID20H O &ML,

AR AEDOHERDEREOREL. FFEMEL Lol FORE L 105CT 3 Bl 8%,
WE& 0.2 nL ZMA 7z, BERTHAE LT—BRER, RESED 2IEZ2HAVT, 90°CT 2 K
fl, 2V 145C T 3 RFRMBGI IR U e, Mtk OMRIRICAKZEMZ TS50 nl 2 L, S50
DI (1—-250) CHEEMR L TREEE (v 7L LT 0.5 pe/ml) ZFAMLE,
ARHEE O = v r VIREZ R BOEEEE BERME) KXOHEL, ZhboREENS
R A OEBMERETR LT,



=y S NAHERERT VT

NI
<
N

£ : 232.1 nm
B OB A R TEFLy (AABRETR)
2R (KBRET A)

4. BEBORER LOHEFIE

AR CEME L AR E O X ER O R 55 - EMEEZEHETHAR FEBR
FHEH S : R-03-004) IZB W THL, BMIEOERMBO/R., AEBRMEOBEERSRED 50%
W ED 840 nmg/kg THD & THT—FZBRBOHOLNT, ZOZLhb, FRROKSEER,
BEEERO 505EERED 10450 1 BTHS 100 ng/kg & FOLIZAKK 3 T 300 722 5 THT 30
mg/kg WERE L. IRFEIYICK LRI, SRERE TRERS L. TORKR,
100 mg/kg A EDEEETIIERE L=2£BHYWO, 30 ng/kg DTG E T 3 HF [ BlOBEY
DFETHR, WThbRiTRICRD LN, FRRRA T Va2 —VICBIT3RANELZEE ST O
BEEBTCHDEMEINT, T2 C, ARBRICBIT2EABLATHABRICBIT S TREART
H5 30 mg/kg D3ISSD1EETHS 10 mg/kg I E L. HFHEUTEZAKS TRLT2425T
i20.4 mg/kg & LI, 228, ELHOHBRMERTIE, BEOE LVWWINMER L I BERN O
DEFEOWHSUADHTRIIED N T, BCREICHT2K EEXONIFRIIR LR
Pt

B ~OREIT, HETIIRER 2EMNORR 2EMOZEPMEZETHRAMBICEDSET
DHEEE 42 A, MEXACECRT 2 B, TR E TORESME, EEMEB L OWE 4 BE T, EE
RBAYT 74 MEOBITERR 42 B, ZhZhER 1E, 11 FE~128F545c7 v NARE
ZROCTHEHICRORS L,

HHOBREME, HE5E, BE. REARBICEMEZIILTOMY TH D,

w5V BE RBREEEY e
B OBREHE Bk 0o 7K Fa VUK Fud e i3
(mg/kg) (mg/kg) (w/v%) (mL/kg)
1 i RN 0 0 0 5 MX01001~012 FB01001~012
2 NCB 0.4 0. 49 0.010 5 MX02001~012 FB02001~012
3 NCB 2 2.47 0. 05 5 MX03001~012 FB03001~012
4 NCB 10 12.4 0. 26 5 MX04001~012 FB04001~012
57 ik 0 0 0 5 — FB05001~005
6 NCB 10 12. 4 0.26 5 — FB06001~005




1) WASE LU THEERE L, FRBRICERTIHATBE LTOKRE
Bix, EXRYOSFED 304. 11, MK OsrF 805 376.18 TH D Z
LELEICHEIC L > TR, BKAHELTCORERISDHIZER
(94.7%) 2EBE L TH]HE LT,

2) MEREE bEOEEFOBEY G L ICEANORSREEHETLI L,

3) 0.5%CMC Na /K¥¥#

4) EERREYE LT, BISHTEEBIOCEERED S LEBMESOKRE
W& 5B (MX0L008~MX01012, MX04008~MX04012), MErXY-7 7 1 Mt

Deflek&&EEED (EHE1H) »56 14 HREKRELE,

5. BIEBIUHRE

D —#REBOBZE

2HIZONT, FAFHRPRIUEEHEPIXER LB, BEHEPIIRENEOER 216
B|ELE,

2) FEMITEIREIE
HEOFEMRAERBERIL, REKTH (EATE®XS), &5 7, 14, 21, 28, 35 BLO 42
BIZiTV, S SICEERRSYITEE 78X 0 14 BiCiTo 7, MOFMRERBIEIZ, REK
TH (AWEYNER). ®E 7, 14, 21, 28, 35 BLT 42 RIZITW, BIEARDHP Tho
TeBIEE O HiZ, £DMOSHBEITHETOR»G 4 AOMICIEIRBEL, I, ¥ 774
MBEGLEIE 7 95 L OF 14 BICHT o Te, SERVRIERBLENE 11 W~ 15 ORI R 57 ) 3 /30C
WER L, $T5r—VBLTOBRE (8% - K61, BRES, ZHF, B, B 21T-o%
%, r—UroMYHTEICAREEEL (MVHLES, WE X, LEd, KR, #E,
BE ., FIELREER, SRR, IRERZEMH. BEFLAR, JR¥E) . 1E¥E A L CofTHOERE 288 (B8 .
&AL, BRITE., H-3 A5, BF. 2RERE, ST, EREITE., #2178, B8R, &8,
SE, BE) Lie,

3) MEERE
HECI, ¥ 5 42 BOFEMZERBIRICS &k, SHOBHEEOE N FAB I OEHEEE
T BB L OEHEROS 5 FlL, $i-, HE 14 HOFEMRERBE%IZ, £26lico
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WCHRERR A 2 T Lz, METIX, o¥BIIEME 4 B ICREHIMMNESE L S EOBYE 53
FOSLERE L, V774 METIE, &5 42 BB L UHEHE 14 HOEAENFEMRAERS
gzl akeE ., £OOBERE L EE L, BEREIZT 7 1 ARG, BALRKS, BREA,
BIERUL. ®RIEBHASRS . R (BR) XN, EMRFEOFELZEELL,

4) ERHE - ]

BB IOV T 74 MRz oWT, &5 1 (REBBE). 7. 14, 21, 28, 35 BL U 42
A, BE#E 1, 7L 14 B, BFHA (BREESGBABLIOEEISB) KEKEXZHELE, XE
PRI TOME, £51, 7, 41BLV21 B, XEMREEITTIE O CREMER). 7.
MBLV2 H, DHBIIHEO (DE) BIC4HERORCHEHBICEEZAE L,

5) BEEEMNE

BBLXCHOTT 54 FEIZRFIICONWT, &S5 1~2, 7T~8, 14~15, 29~30, 35~36 B &
U 41~42 H, EIE 6~7T B L 13~14 HICRIE L7z, ZEVPHERINLD ETOMIT, &5 1~
2, T~8 BLU 14~15 B, RMERS OBEIIITIE 0~1, 7~8, 14~15 3 Lk 20~21 H, 2k
HIIEE 3~4 BICZERThEEEE L,

6) tEEH

V7T A MEEER MERFIC OV T, BT Rk COMRMBBICT BT, BEHA
g, BAATERZEHERL, SBYORBERLZEF/HIB SIS ECHAMEZEE L,
MR REY, BB I OCRERLEIICHE L, Zhb0SEITESSHERHOR %
4 HHHWE 5 FRIRTRE2ER T2 02T EhoFHic, ThUAE2 R ERMICHE
L7,

7) AThEd

RELIE. U7 T4 MEZRMESF Y 2 8HES% (5 150) © 12 BN, XEE
MBI LOET, 2BMEZMEL LCRBAOHE1: 1 THEARBER®ZZ LI VT, &
ROWMRIL. MR AT OFORBTORES D VWHEBEREER TS Z LIZL 0TV, WTFhen
FERENZHEREROH LRELTHEILOLBEL, FEIICHESB L,

B D MEMERRBAS B B X RHER A £ T BB XU ORICEYR L REH O
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Hi, BEHOXRE (KEBWE/ ZEREWE) X100, %) BLUOFEICERENER SO
L ITIRE Y & L TRE ((EREESME/ ZREIWE) X100, %] ZHH L,

8) M - WEREOBE

EREE bR UM S b B ARSI S THE S s, SHORERI. KR 21 B i b4
PRER SN B ETE BT, Tl 1L B E CIAMRET LIfico T, 20 R 2IHH 0 H &
Ulo SUIRIE % EHEBEE T X 0l B OB B EWHEAICEL L, FIEEIETE 720 7o b
PO BT 0 — RN IES & OEE RSB & BT 0 48 B B L7,

Syt Ui Bl OREIRINRT CFEBR O F 043l A ¥ T R0 23Rod, SREDMET [(ERH
BEMEM/ATIRB) X100, %) BB L, £, WE L HNLEH, WEREELEZL, W
55 B OBBEICES Lo KA & CUHIR SRS b B (CRAR/EIR S ) X 100,%)
FHEE L,

9) F HAEROHE

HWHE 0 BIcATRER SO T IR L MR E L THEINB LI UARTFREORELZBEL,
sy ((EEREL/AEHRER) x100, %), £RHES ((HEERE/BEREL X100, %) BX
UHHAE ((HEERE/ERE) X100, %) 2HHLEZ, WE 1~4 BETEA, RRELE
2L, ERBLECIREEMHEIICEL, FERETEE (HWE4B0ERB/WE O BHOAER
) X100, %) EZEH L, AFRECO VTR, WHOBXIO4 BicERoFELZREL. &
ML IR OTFHMERET 22 L b2, WB 0BLC4 BiokiT 5kt (MAERB/BE
RO X100, %) EHEHLE,

10) F# R L OERM
ﬁ®&%%Tﬁ%ﬁ%m&5ME®¥HK\@@@%Wﬁ@@wﬁﬁ%ﬁbtoit\ﬂ
DHBBIIHE 4 BOBHIC, 5 54 MEXEHE 15 BICEHILE, £800Thb esET 18
~24 MR X T B, N A EZ— T N U ARREET CRIMESE S 5 W ITER %I K
mMBEFEIETHEN L, ERFHE, MRECFRES IOREFHRESZM L7, 2B, B
X ERBERFERNOUTOFETIT W ORGSR TRINR TIAHOBHE S HE W 5 F,
4 15 B2 BT B85 TIIE CRL TV, Tz, BORSK TREHR T, S8alicon
THE 4 HICRSMmNEE L 2ER0BDHESHPEVSF, 774 MUILF TRLE/T

=T,

-10-



Ok ERE AL (FREA : 7= @) LY v L)

@IRFEHREH M (JuEEEA : EDTA-2K)

@K A LB RERRM (FUEEH : ~<U »)

HAERD S 5, BEREERET 200 HIR L, 0. 1M U S 10651~ U LR E
FLUTERE Lis, EFRITSFAEZWE 4 Btz —F ARAR X 0 B SEHH L,

11) M
BOEEA L Lo uBF b Y ¥ A% AR L Mgs 5 s SREL T, 7o bay
EURFERE L OESEES bR IRAFUORREHEL, ZOMOER XHEREA L LT
EDTA-2K % MU CERIR L 7o il I L7e, 7285, BRMMSICHREDME) & L C S IRIL B A
(Wright—-Giemsa ¥ufa) HIEEI L7720, BEOVNERRhomedFERA LMok, £/, ¥
AR BRI\ C b BA LR L7z 28, FRILBRR ORI B\ C BRI E O B8 518 &
NPT L b, BELER LRk,

HH AEE (b

RILEkEL (RBC) EREDLE Mk BB oA EE
CELL-DYN3500 (¥ AF&"9})
B Ek¥k (WBC) TJua—H% A FABY—" m.E
L— e BEL /B R IER
F i ER 453 7 Rt
meRE (Hb) W S B ¥ Eile
EHIRMEREE (MCV) ERIEGE Gl
/2K [w] E &l _k

~< hZ U v ME (Ht) EFHE (RBCXMCVXO0.001)
W AR BK Mt 3E & FHE (Hb X 1000/RBC)

(MCH)
SR MmER M AREE FHE (HbX100/Ht)
(MCHC)
7" upuve” VEERT (PT) JERUELRR R % B Bhifn AR [E A & 25 E CA-1000
(REEMAE)
MRS ey 77 725/ R L =il o
f (APTT) _
12) IfiL i A (L iR 2

AR OMEEREO O ORMIZSI EH X, FUEEA & LTANY U EAWTER LMK
MHHMEESEEL T, UTOEBIZDWTHEALE,
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HA HE & i FABES

»

REQRE ’ LT by bk LA T B g irdk & COBAS
MIRA plus (r¥a4" A7) JAT49IR)

T IVIREE BCG & Al _E

HBayrre-ViREE AVAFR=VARY Y —t" -HDAOS ¥ Al _k

" va-ris e ~¥J%F-¥" -G-6-PDH }E s

RBERBE g7t -G1DH ¥ il

IVTF=v R Jaffe i Eill=

T 7427758-t" (ALP) {&ME GSCC # Rl _E

TAN 5% VERT ) VIVAT 7Y IFCC & Eill=

(AST) T&ME

FI=vTIVivAT7L7-t" (ALT) [W.E [k

TEE

vy = MIVIAN T FE -8 Rk Eil

(v -GTP) ¥H4:

Y EANASZAN ;3 GPO-HDAOS (/7 V¥)vilE) ¥ R E

VIR 775 VBRI BETE Rk

Rt vt VR EE RS fal &

Hvy Y AR OCPC & il

A/G tt FE

TR UMM A/ REE AV BRI 4 BB ERE 247 E EAOS
(24778 F4-)

VANEYYIZ i Eils il

HEAMVBEE Eil Ak

AMEOREEED > b, FlHlEZ2EE L7 HEMIC-OvV T i appendix FUZEEE L7z,

13) WEERA

(1) PR

2FZHm L., &5 - ERONRNBIELIT -7, ML b ICmEPRER X Olmg 4
WRELZR LSO, LI iR, FiER. 5. B 8%, BRBIUNELADER
(RERE) #HF L. WEEE (MYER) 285 LE, £, 2608, FTRE, FH. O
W, <E. B (KREX &S, P, B R, MR, B, PRI, 5. 285, 28,
. BB, B, BN, RE. BELE, AiREE. BERES0RKE, VB, 7TE. K,
BERE, TEHU Mo 8, IBRIR Y oNEh, AEeER, KRBRERB X OB, BR, TR IOE
TR, BRI, REMEBI L., RTF L, ML 0. 1M Y VEEE 10%FR1 < U 8 CIEAR
ELTHLER L, FEIREREZEL., SO EREME T CHEEERRE2H L
Teo RIMLTERRE - MO OB, BRA L CICHRE R 77 il (RERFIZ 0. IM U iR
i 10%a v~ U W) CEE L, EOMIZ 0. 1M ) U EREE 10%K L~ U CEIRICIE R
L7z,
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(2) FEEBFRE

BREE. RBRB L OWEEEIIL2AICOWT, WIRIBLE TEIEN 2 bR AT S 8Y
DHIZDNWT, THESORE - MRS, BORSKTERIIRE X OO 5560 Tl B
AmAREOD S b, MRFEHRER L CMRECERE L FElE L 72% 5 ML >V ORERRFERE
EEM L, ThoOHE MBI 7 @@l LTHIL, ~= bFT Yy ng o
BEAZERL, BFERELAOCTHRELEL, 2B, KBFIRBREHOBBKREL BRI
BMLEbOTHDZ Linh, RBRFERY , BARIIREAREREOT RN GERA L,

6. T —XEENTIE

WRERAER R, HANOE LY OMEE, ZRE, ZRFLOLCICHEROHEBREED
HBBEIZ DV Tl Fisher OEBEBERELT- (FEALE : 5%),

WM EEGHOREMRFIRETROS> B, 7L — R4 L7 — % it Mann-Fhitney @ U
B (FEAKYE 5% KXY, BT L — FOSFHENL Fisher DEHEMED FUKRE (FEK
HE5%) WL ORBE OB TARERER T,

ZOMOT—F ik, AEILICBONTMEDH IV litter ZE OFEHEE LEARL L, V7
T4 MERDHDIVITEOMOBENTHE Lz, TOBR., TOXRR 2 HOBEITIE, £TF
BEZITV, BFRENED bRT L Student” st REEIT o7, FREIZBWTHEENR

R OB AL Aspin—Velch REZ AT o 7o, BHTOXER N 3 BLL EDBFEIL, 557  Bartlett
DHHECZ L) EHOZBO—HRMEICOWTRE (FBEKHE 5% 21To7. SHR—KTHD
BEWIE, ~TEER OSSN (FEAE: 5% 270, BRICABEEARD bhBE1X
Dunnett JRIC X DV B HEB AT o7 (FEKE 5%, —FH. WThP O THENR 0 L2255
BB I OSBB—EThb o 2854121, Kruskal-Wallis OB E (BEAKYE 5% 21T\,
BERICEBEMERIRD bNZHEITIE, Dunnett OB ERIC L W ZEHEKE{T- 7 (HEAE
5%) o

-13-



[#% £

I. KEREFEMR L OEEERR
1. %R (Table 1~2. Appendix 1~2)

10 mg/kg B G-HREOHED 1 #1 (E¥FE 5 : FB04004) IR\ Tk, 40 [E# 5% OiER 23 H DB,
HEPORETHARRE SN, MR —RREBOREIIBEEINR» o7, ZOBWIUSND
HERLCICHEEOCEMIINTHOETHRD LT, —BRREBOREIIRSHE S, EEMY
M & BN TOBMICBWTHRB O b T,

2. FEMRERBIE (Table 3~4, Appendix 3~4)

BEHERMOBRICBWC HETREY— PP EORY H LE-PEM ORI Y FHOIZB W T,
BHERTEHIETHMT2ERBRBD b, EoMOEE, BOFEB BV TIIHRS
M, EEHRR L BICHTROBICBW TR T~ @B onT, MEEEL TR
THRRIGBEEI NPT,

3. HEEERRA (Table 5~6. Appendix 5~6)
BEHRKTRBIUOREMMETRE b, WTHAOBIZBEWTHAEREIIRD N, o
7=

4. K& (Fig.1~2. Table 7~12, Appendix 7~12)

2 mg/kg RGO TR EE 14~21 HOKEHMED, D 10 ng/kg GOV T F A b
HCRBRESE 7~14 HOFREBMER, TLEARECHEMLER, REMNEDREELE
FREICIIE D 2. —BEOEMTENETAERIUBICIIEZLRRBD NN b,
ThOMBENLERELHEN UL, —F, O 10ng/kg HEDVT 7 A4 MNETIEIEY 7~14
HOEEHMENTEICET Lo, AERENE0RBESCSEATIIEER VI b
BROERG L DEBETIIROEHE L,

U EDOMICIIFEEDOELITRD bR o7,

5. $#BAiE& (Fig. 3~4, Table 13~14, Appendix 13~14)
10 mg/kg B EREDOHEOEBE BT, #5 29~30 HIZ, HED 0.4 2 5TNT 2.0 mg/kg BEIE T
WG 14~15 BIZ, W b REICHE L TERARHEMEZ R LA, —@EcERREER
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ZALDNT, FEICHELATIBMCERODLDZERMPRBO NN TcZ b, HEBRY
BREICLHHEELIBZ O T,
EEME P, EECTHLORGHOBHERICBWTLRBHEL OMICABEZEIRD LR

i,

6. MEFHE (Table 15~16, Appendix 15~16)
BESIME TR, FEMARTHROWTRY, L b AREREOEREEEIC, WTh
OEEFHICBWTHL B OMICAEEZRRD o T,

7. MmiEAE(LSERE (Table 17~18, Appendix 17~18)

B HME TREORAE CRE, MM L b MEELFREOEREEBIC, WThoB5HICE
WTHKREL OMICEFEZEIRD bhiinoTe,

B E S TROKRE T, 10ng/ke BEHDOBETTANRGIE U BT I/ TV AT =T —
EEMERORRT I7=20T I v A7 o5 —BBRECABRESL LR, WTIRbESE
DIETTH Y, hoMKELEREEBICERIIRbo 72, BIZBOTIIWThoBRE#IZE
WTHRREE L OMICEEEIRBD AR N,

8. WHEHERAE

1) BBEESR (Table 19~20, Appendix 19~20)

BEHMKTRE L OERESME TRICBT 5, M#ESRSEORTRISERER L O E
Bz, AEHIERLCEEER R Mo,

2) R R

(1) s d@h

10 mg/kg G HEOHED 1 FIOFRLTH T, FIBROFER. ARMEHOEEBCHENLIBE SN
Toft, BN & CNT RO /N BB O b hvT,

(2) BEIIHETEE (Table 21~22. Appendix 21~22)
0.4 mg/kg EHHOMD 1 FITCIITHERE TICERIALNE, BTIIHIBFRICEEILIR
Hohieholr,
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G)EERRBBE TEROEE2 SNV T T4 MO (Table 23~24, Appendix 23~24)
MEME & BERFTRICARFRR O oo Tz,

3) AREMREEITR
(WFECHY

B I A RER 2 L, P R R Otk DEE B S s, M
WciE E B ER OB . IR CEERIRD LA, ZOBM TR OF Roftic, FIRE
[ 00 RSB O IS L 72 © TN IEIIC 3643 % SIS I3 X OB B AR OwS BB S h ik,

(2) B5HFHKETHEORBE (Table 25, Appendix 25)

FHL G, 0.4 ng/kg BEFED 5B, 10 72 H N 2 mg/kg B EHFEB X O HBEDE 1| H1ICFR
JREOBHEERIBODIL, 205 L BED 1 #], 0.4 mg/kg HEGHD 2 6], 2 ng/keg ¥
EBD 14172 5N 10 mg/keg R ERED | BIORKR L TIRERENICHBANE SER SR,
FEEHEEIITERENBD bR o Tz, '

Pl G 10 mg/kg #58EE X U FREE o0 B 2 ek G2 4 o> 4 L AR ) B ek o0 T Ak Al oD g W
{ERBEIOVNAFERALNZS, MERICEESLICHEOEZITIRO b Rho T,

FhECIX 10 mg/kg REH B L O RBEORE CIHHEEMERME H 2 WVIIHELERH LR
e, WTFNOFRLEHERICEEBLCHRECHEERERXRD bR hoTz, Eoftl, xR
FED | B D BB OEAIRME AR NME R BE SR,

Bl T, 10 me/ke B HHES L CHBROBREN LB O LF BN ELS L OBEBED
WEBRHB DD, MEMICBEBICHEDOEIRD AR NPT,

RIAZIR T, 10 mg/kg WEHB L BHEORENSZEMOIZIL A FOHT, MESLEEIC
HHPERB IO U REROBREN LN, MERACREBIVCHEOFERZIFROOA
Mo T,

Hi T, 10 mg/kg # 583 X Ut FREE o0 i B i BRBME O YR IKMINE OB 7 & 5 W ITBIAREE 1288
BHEERHZLNZR, WTNOTRLMHEMACRESLCHEDOEEIRD LN T,

BERE T, B 1 FIOHMREAEICY v ROBREIEESHLT,

L OREMRPRERBREIC, REFRIIAD AR,

(3) HEHBKETEEOM (Table 26, Appendix 26)
PR -CIX, BEFRERD N7,
FEIRCiE,. 10 mg/kg e 5-F£ 3 X UK BEEE O Be 7 %} B2 8h i o0 2= (71 12 P9 iRk J8) B A4 oo FF AR o0 BB G
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b, 1FEAEOHI/PAFENALLZE, WTROFTR b MEFFICRRE RS X OHE D ZEITH
HohEhol, TOM, WO 1 HITI<BRERBMELSBEINTS, REMHEICE
RO bhiehole,

BT, 10mg/kg WEHRB IO BEOSE 3 BlORE CHERERME RS LR, W

HEICRBREOEITA DN oT, Eie, RO 1 Hlo R EIZA RME B OZERAE
g7,

FRIECiZ, 10 mg/kg ¥ 5HB LR BHOBRAENREYOEHICHIELRL X CBEARD
WEBRH DI, WA ROBREDOZEIRD bhirol,

BT, 10 mg/kg & 583 X U BEEOMIICERBEORKMIEDERER S LT, Wi
MICBREBLCHEDEIIRD O o T,

TikREr, ERABESNEZAO FTERE TICE, BEENBEOEE2HA L, BELHRELZFOX
BHoMiaL ME~EABE T/ v F gz 8 LHREICZ LyWNEIOHBa S IRE#EE
BLTHELTW:, ZhbOMBBHEEA CIE. MIESHEBEBLIULEL LEREBELD
2L Ao, MEEEEHMEDEE THDIZ b, B BREE -Z2Hach, LaL,
COFRRIZ1IFOHCHEDONIELTHY, AEMAEELRD RN LD, BHEFTR
& U7

(1) EEABREIEE TREOME (Table 27~28, Appendix 27~28)

HEORBRITIE, 10ng/kg BREHT 1B, SHHET2HORB/ECHMEEREIRZDOL, =
D HLMBEOL | HIORKER LEICIT, FENCHRBREE/BEEINES, WThOFTRbLREE
HEICEREIRD bhh oz,

HEOREIZIE, BREEIH BRI o7,

II. AEFERATENE

L. EEHE I ORE R (Table 29~30, Appendix 29~30)

REHIORSHE T, RELRERAHZRTBEHERD LT, WTPhoRSHcBWTHE
HIZ X DERP~DEBIIRD b2 o e LB LT,
WTFNOHICBWTHRBIDOZENMIL L., ZH L, £, 0.4 mg/kg B E5HO 1 flEKR
&, WThbRZRIPERORBER CTbivE,
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2. B I OWEERTR (Table 31, Appendix 31)
EIREN OB AEREZIE U, AR REE & B8 L OMICEREZEILRBD bhd
STV, DR/ EREBRRAR THS LT S 28WIER D bbb ol, B A UBEOWE
KREORFEEIFDLNT, HELEC2HARBEC LEES T,

3. FHEEE L OEKRE (Table 31, Appendix 31)
HABBLUEREE I, HBHIBRSHEOMICEREEIRO AT,

4. HARFR
1) —BRRERB X OEEM (Table 31, Appendix 31)
HAERO - RKEBICIZAEARD LT, BodFHicd, $IBRDEREOREIRD LN

fpinaie,

2) {KHE (Table 32. Appendix 32)

SR REHLEORT, WERAEICEIRD bIaho T,

3) WREBIERTA (Table 33)
EFEREXIUOWE 4 B OFRIFOBBEE CIX. 2 ng/ke K 58D 1 6 (B8 FE 5 FB03004)
DOHEEAGFER 1 AIBE N ThHo ), ABECMOEFERICIIERAEAE IR LT, AL
BELLHER, REXAONRP-oTZ D, #HBRMERSEOBETITRWV AN L,
CTRTIE, WTFhloBWII b ERBREFITEE SR o1,
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&5 #]

RER 5 FER L OEE M
umy@&5ﬁ®m®1%f@\&%¢@%tﬁ%ﬁéh\ﬂﬁwﬁ%\%@%E@@%%
CHERBSBRE SN, R S IR /NEMEDED b, OB TIIRRREDR
F, BB MmB LOKERAL L, MENICREMEOEEKMEOEEIBE S E, RIE
T AMBEEOBA . WIRTIIERIBD bhic, FRBROBRERRED 2D O FiHHARIC
BTIE, AR RIS O BE I NCB @ 300, 100 7 5 N 30 mg/kg & RE &G LIE/EE.
300 72 5 TN 100 mg/kg BERICB W TiTB DR D 3 HlEF D, 10 mg/kg BEFHEIZBWTIL 3
Flgs 1 FlosC, EiIE 20 AL HEZT RICHIT TRELBRED by, BTHTIX2p THIRD
NEME BB I N, £, TORETHARMBANICHER L, 30 mg/kg BREFFOEFH D 1
WK%wT%%W®$ﬂmﬁﬁBn\éBK\womﬁgﬁﬁﬁﬁm%W§%®ﬁ&ﬁ$6h
Tro ARBRD 10 mg/kg BEFHOETHFICB W TH, WIRO/NEL L 725 AT, BERO/NELEDS
BOLN, ARFRSTHARTORCHLAKTHZ 2 L0, REORRIIKBHERS
WX AFREERE Y, ZORCHTIIHEREREOR R, HMBTEIROBO BB b,
Jeg D /N EME 3R RIC B o FIREtRIS e e B2 bhvie, E7-, PANRE FEME O T HE O
EHA(EZ: B QU MIRIC BT 2 HEAEM B L MEAAROEPBE I N, thoR 5 HEK
THEBEACOBDONIAATH Y, HBWERGICIDZELLLEETEZLN P T,
—F, EFEFICB TR S MG TRER, BEIEETRIROVPRICBN TS, i
BLHVThOBRETOMKER, HAERL bAFNEL OBICEEELROT, HRDERSY
L2 LEZEZADNDHREOHIRHEE bH DR o, iz, REHEBEFHIREOREE.
HEREE DD TNOBRBEIZOHERMER G ICLD B2 NI AEEXED 2o T, £ DM,
BEHERTRBLUEERIE TR E HIZ, WTFROBICBWTHBERECKERICERIX
T, REOHB LR L CICEEORER RICIIEBRWEREIC LS B2 6058k
RObNRhoTe, Tl BREHFAK TR, HEHRKTROWT S, HEL b LKRFRAE
DOEREEEIC, WThOREREIC wf%ﬁ%#&mﬁbfﬁﬁiﬁ?@BﬂT 1 & Ak
EHRBEOKBICL, WRPERLGICLD2EEXORIRERA D2, =y 7 VERED
B 5Ok ER, RS, Hiba. MR, HEHER. T, BH. R LIUCKECEEND
HLEh, Flo, E MR FAVICBRBIND L. PIEMEREL L OHER~OBEENREME
WESF~OBHERABRER b Z BET D E I TS YV, KRBRIZBW T MRS TR
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LEZONIBBE IR ELRERCEEZEOC O TR0 L 2BHNGREIIRE TE 217,

—J7., FHAERBEORBRE, BCTIEEHHERPOBEI VT —YUNL 0]y H LK
PEHOR Y HVEFCRBWT, B AR TEBYNETENT 2EHNRRD N, Zhb DRt
R CRAD LA VELTHY . BEO—RREBIERERE NN & O EMRARE
ThHTEEDEZLLNEN, BP0 —FRREBOB(ICHE L b 0BT ST TTHTH
DAREMENTREINS Z &, HIZBOW TIRERLTWHE, BYOREBOBLICHEN, BER
TEREH OREEIZERR Y BESBRH I NP o L ARRERBE SN DIFENL, HBRMED
BHICL DB THDIARELEEETERI 27,

AR EICB VT, &R T 10 ng/kg REBOBECT AT E BT I/ b
GUATZ 2T —BEERONET I =TI M RAT 25— BESIIAREES AL,
WENRBEEOET TH Y, MomREMERAEEB AR, HEPEROREERE
FRICHODERRELRIRBDENRNVI LG, MENREEZELHWLE,

2. AFmEFEAEN

WTFROBRERICBWTHLREC I A ~OFBIRD LT, REOHKR, 2H DR
RIS UM Lic, E£/o. HREMM OGN AR % HE L, RIS R E5E8E
DOE CHEZEZBO R T, o/ ME RIER S OIS #hE A L0 E ORBICRE TR
bhiehof, Eie, REMABRFREORKE, REKTH, HERBRYIMKETRL L, HORK
BbWGCHOIIRI, HBRYWERGICLDEEZDNDEFEIRO IR N7,

HELEZRO—RREBICIZEESRDoNT. ROLEFELRLCICAEMEBICL., $HRYE
BEOREBIZ NPT, AERBIORTEOBRESERIC, HRYERS OFEIL
RO T,

ULEDRER, MBEOAEFFEAERTMER O CICHAERIZE L T, ARBRIZBWTIZI NG #4512
EE LU7ZHENEE8IImBo onind o & HEr Lz,

PSRBT RRD P, Benson HIZ LNVIEMB=y S &=y F &L LT L6 ng/n* DEE
T1H6KM, 12 AMIChE>TT v MCRARE S WK, BROK EEMRICEESRD
LD ETEIWMENRDY P, WROEMIIZFRIEE=y Sk =y VB E LT L 8ng/m’, %
ATBREIEEHICLELD L LHBEINLTVWS 9, /-, 3 HABEERARIZIBV T, HAER
FEEEOHMMBRD LN THIRELHD Y. LL, ARBRICBWTIIMRE - bEMREE
FUHERBRBES NP o T,
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3. EFAE

UEDfRRLIY, RERGFHICEALETIE, 10mg/ke BEHD 1 fITRTLBD LI, Hl
BT b N EARBRA OB RN ORBMEOLE LR ETERLV—FH T, 2 ng/kg AT
OEREHTERALOFEEEMEERALNRNI LMD, ARBRERMA T TO NCB DD EIE
AR 2mg/kg/day LHEE SN D, —F, HEICOWTIL, M7 IREI2 T 10 mg/kg B 5-BEIC
BTy —Unb0RY I LFRPEHOR Y FOICEW T, EitEE: R8s THmnt
HEMPAD b, 2 ng/kg BTORERTIIRA D OBEENELR A LRV L,
FRABREMN FCORMDEMRMAED 2 ng/ke/day LHEE SN D, Hib=v L E=y FLEE L
T 35mg/ke. 92 AMICh D MHROBREENLET v FEBWTIIETHARD i, Mig=v
TFNd 50 mg/kg RREAREINTMT v P TIHEERTAALI, WTiLh NOAEL 1¥ 5 mg
Ni/kg/day T 5 & &N TWVWB Y, IARC i = v F LS P OREEEFM % LENSRICRE D,
TN—TLTRBEL TV BN, HRHLEZEMHOBAICBV T, =y 7L OEHBREH
ThHY., FENORBRICL o TC= v T NEEBOIFEERBITT A REERH 52 L0 b,
ETCO=y bl —2DIN—TL LTHo> T3 9, KRR COBEEMERE= v 7L
O NOAEL Z#ifb= v S VORI & L 5 & ARBICK T 2 BIEABITEREERE= Y 71V
ELT2mg/kg THDHZ LD, = FNVEICHETHEM 1.2 ng/kg 720, ARROKRSE:
BrEZDLHLE, BROBRERERBEZVERD LMo T,

—J5, HEHEDEFERATMR L AR ICH T2 FEICE L TiE, 10ng/kg BEHICB N
THNBERGICER LERERRD Dol £ b, 10 mg/ke/day Lk & ¥l & n Tz,
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1) Klassen, C., ed. : Casarett & Doull’ s Toxicology, The Basic Science of Poisons

McGraw-Hill, New York (2001) p. 457

2) Benson, J.M., Carpenter, R.L., Hahn,F.F., et al. : Comparative Inhalation Toxicity
of Nickel Subsulfide to F344/N Rats and B6C3F1 Mice Exposed for 12 Days. Fundamental

and Applied Toxicology. 9 : 251-265 (1987)

3) Benson, J.M., Burt, D.G., Carpenter, R.L., et al. : Comparative Inhalation Toxicity
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Fundamental and Applied Toxicology. 10 : 164-178 (1988)
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Exposures. Toxicological Sciences. 43 : 213-229 (1998)
5) International Agency for Research on Cancer : “IARC Monographs on the Evaluation of
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[TABLE INDEX]

Combined Repeat Dose and Reproductive/Developmental Toxicity
Screening Test of nickel (II) carbonate hydroxide tetrahydrate by Oral Administration in Rats

Table no.  Appendix no. Table title
1 1-1~1-4 Clinical signs of males
2-1~2-2  2-1-1~2-2-2 Clinical signs of females
3-1~3-2  3-1-1~3-24 Detailed clinical observations of males
4-1~4-4  4-1-1~4-4-2 Detailed clinical observations of females
5 5-1~54 Functional findings of males and females at the end of dosing period 4
6 6-1~6-2 Functional findings of males and females at the end of recovery period
7 7-1~7-4 Body weight of males
8-1~8-2  8-1-1~8-2-2 Body weight of females
9 9-1~9-4 Body weight gain of males
10-1~10-2 10-1-1~10-2-2 Body weight gain of females
11 11-1~11-4 Cumulative body weight gain of males
12-1~12-2 12-1-1~12-2-2 Cumulative body weight gain of females
13 13-1~13-4 Food consumption of males
14-1~14-2 14-1-1~14-2-2 Food consumption of females
15 15-1~15-4 Hematological findings of males and females at the end of dosing period
16 16-1~16-2 Hematological findings of males and females at the end of recovery period
17 17-1~17-4 Biochemical findings of males and females at the end of dosing period
18 18-1~18-2 Biochemical findings of males and females at the end of recovery period
19 19-1~19-4 Absolute and relative organ weight of males and females at the end of dosing period
20 20-1~20-2 ~ Absolute and relative organ weight of males and females at the end of recovery period
21 21 Macroscopic findings of males at the end of dosing period
22 22 Macroscopic findings of females at the end of dosing period
23 23 Macroscopic findings of males at the end of recovery period
24 24 Macroscopic findings of females at the end of recovery period
25 25 Histopathological findings of males at the end of dosing period
26 26 Histopathological findings of females at the end of dosing period
27 27 Histopathological findings of males at the end of recovery period
28 28 Histological findings of females at the end of recovery period
29 29-1~29-4 Estrus cycle of dams
30 30-1~30-4 Reproductive performance of animals
31 31-1~314 Development of pups up to day 4 of lactation
32 32-1~-32-4 Mean body weight of pups up to day 4 of lactation

33 - Morphological findings of pups



Table 1
Combined repeat dose and reproductive/developmental tbxicity screening test of NCB by oral administration in rats

Clinical signs of males

Initial number Number of animals with clinical signs
Clinical sings Dose (mg/kg) of Days of treatment Days of recovery b Total
animals 1-7 8-14 1521 22-28 29-35 36-42 1-7 8-15
0 12 0 0 0 0 0 0 0 0 0
Abnormality 0.4 12 0 0 0 0 0 0 0
2 12 0 0 0 0 0 0 0
10 12 0 0 0 0 0 ] 0 0 0

# vehicle control, 0.5% CMC Na solution (5 mL/kg)
® the recovery test was performed in 5 animals for each of the 0 and 10 mg/kg groups



Table 2-1
Combined repeat dose and reproductive/developmental toxicity screening test of NCB by oral administration in rats

Clinical signs of females, dams

Initial number Number of animals with clinical signs
Clinical sings Dose (mg/kg) of Days of treatment Total
animals 1-7 8-14 15-21 22-28 29-35 36-42 43-50
02 12 0 0 0 0 0 0 0 0
Died 04 12 0 0 0 0 0 0 0 0
2 12 0 0 0 0 0 0 0 0
10 12 0 0 0 0 0 1 0 I

NCB:nickel (1) carbonate hydroxide tetrahydrate
* vehicle control, 0.5% CMC Na solution (5 mL/kg)



Table 2-2
Combined repeat dose and reproductive/developimental toxicity screening test of NCB by oral administration in rats
Clinical signs of females, satellite groups

Initial number Number of animals with clinical signs
Clinical sings Dose (mg/kg) of Days of treatment Days of recovery b Total
animals 1-7 8-14 15-21 22-28 29-35 36-42 1-7 8-15
0® 5 0 0 0 0 0 0 0 0 0
Abnormality
10 5 0 0 0 0 0 0 0 0 0

NCB:nickel (II) carbonate hydroxide tetrahydrate
# vehicle control, 0.5% CMC Na solution (5 mL/kg)
® the recovery test was performed in 5 animals for each of the 0 and 10 mg/kg groups



Table 3-1

Combined repeat dose and reproductive/developmental toxicity screening test of NCB by oral administration in rats

Detailed clinical observations of males

Initial number

Findings Dose (mg/kg) of Days of treatment Days of recovery
Pre-treatment

animals 7 14 21 28 35 42 7 14

[Posture in home-cage] 0? 12 3¢ 0 0 0 0 2 0 0 0
Rearing 0.4 12 3 0 0 2 0 0 0
2 12 1 0 0 0 1 1 0

10 12 2 0 0 1 0 1 0 0 3

[Home-cage activity] 12 0°¢ 3 6 0 0 0 5 3 0
Asleep 0.4 12 1 6 3 2 0 3 8
2 12 0 g 2 0 0 0 10

10 12 6 3 0 0 0 9 4 0

[Ease of removing rat from cage] 12 18 d 2 4 4 0 0 2 0 2
Very easy (score 0) 0.4 12 8 6 0 2 0 4 2
Vocalization without resistance (score 2) 2 12 16 0 0 6 0 4 0

Rat flinched (SCOI‘E 4) 10 12 22 4 4 6 0 6 6 2 4

[Reactivity to being handled] 0 12 2694 2 2 2 0 2 2 0 0
No resistance, rat was easy to handle (score 0) 0.4 12 20 6 0 2 0 4 2
Vocalization without resistance (score 2) 2 12 20 2 0 2 0 0 0

Sl.ight resistance to being handled (score 4) 10 12 24 4 2 6 2 2 6 2 4

NCB:nickel (II) carbonate hydroxide tetrahydrate
* vehicle control, 0.5% CMC Na solution (5 mL/kg)

b the recovery test was performed in 5 animals for each of the 0 and 10 mg/kg groups

¢ Values represent number of animals with the findings.

4 Values represent total score of each groups.



Table 3-2
Combined repeat dose and reproductive/developmental toxicity screening test of NCB by oral administration in rats

Detailed clinical observations of males

Initial number

Findings Dose (mg/kg) of Pre-treatment Days of treatment Days of recovery b
animals 7 14 21 28 35 42 7 14
[Exploration] ’ 02 12 48 ¢ 48 48 43 48 48 48 20 20
Normal (score 4) 0.4 12 48 48 48 48 48 48 43
2 12 48 43 48 48 48 48 48
10 12 48 48 48 48 48 48 48 20 20
[Grooming] 0 2 0° 0 0 0 0 0 0 0 0
Normal (score 0) 0.4 12 0 0 0 0 0 0
2 12 0 0 0 0 0 0
10 12 0 0 0 0 t 0 0 0
[Vocalization] 0 12 0° 0 0 0 0 0 0 0 0
Normal (score 0) 04 12 0 0 0 0 0 0
2 12 0 0 0 0 0 0
10 12 0 0 0 0 4 0 0 0 0
[Straub tail] 0 12 0° 0 0 0 0 0 0 0 0
Normal (score 0) 0.4 12 0 0 0 4 0 0
Slight (score 4) 2 12 0 0 0 0 0 0
10 12 4 4 4 0 0 8 4 0

NCB:nickel (II) carbonate hydroxide tetrahydrate

® vehicle control, 0.5% CMC Na solution (5 mL/kg)

® the recovery test was performed in 5 animals for each of the 0 and 10 mg/kg groups
¢ Values represent total score of each groups.



Table 4-1
Combined repeat dose and reproductive/developmental toxicity screening test of NCB by oral administration in rats

Detailed clinical observations of females, dams

Initial number
Findi D ki of D f treatment
Hames ose (mg/ke) Pre-treatment o E = The lactation period
animals 7 14 21 28 35

[Posture in home-cage] 0 12 o? 1 1 0 1 1 1
Rearing 04 12 1 2 0 0 0 0 1
2 12 2 1 1 0 1 0 |
10 12 1 1 3 3 2 0 [{]
[Home-cage activity] 0 12 0b 0 0 1 3 4 0
Asleep _ 0.4 12 0 0 0 3 4 6 0
2 12 0 0 3 6 6 0
10 12 0 0 2 1 5 0
[Ease of removing rat from cage] 0 12 2¢ 0 0 0 0 0 0
Very easy (score 0} 04 12 0 2 0 0 0 0
Vocalization without resistance (score 2) 2 12 0 0 0 0 0 0
Rat flinched (SCO!’E 4) 10 12 2 2 2 0 0 0 0
[Reactivity to being handled] 0 12 2°¢ 0 0 0 0 0 2
No resistance, rat was easy to handle (score 0) 0.4 12 6 0 0 0 0 0 2

Vocalization without resistance (score 2) i
Slight resistance to being handled (score 4) 2 12 10 0 2 0 0 0 0
Resistance to being handled (score 6) 10 12 ’ 4 0 0 0 0 0 0

NCB:nickel (II) carbonate hydroxide tetrahydrate

* vehicle control, 0.5% CMC Na solution (5 mL/kg)

® Values represent number of animals with the findings.
© Values represent total score of each groups.



Table 4-2
Combined repeat dose and reproductive/developmental toxicity screening test of NCB by oral administration in rats

Detailed clinical observations of females, satellite groups

Initial number

Findings Dose (mg/kg) of Days of treatrment Days of recovery
Pre-treatment
animals 7 14 21 28 35 42 7 14
[Posture in home-cage] o2 5 1 b 1 1 ¢ 1 3 3 1 0
Rearing
10 5 0 0 1 1 0 1 0 1 0
[Home-cage activity] 0 5 ob 0 0 1 2 0 0 0 1
Asleep
10 5 1 0 0 2 1 1 0 0 0
[Ease of removing rat from cage] o 5 0° 0 2 0 0 0 ] 0 ]
Very easy (score 0)
Vocalization without resistance (score 2)
Rat flinched (SCOI'C 4) 10 5 2 2 2 4 0 0 0 0 0
[Reactivity to being handled] 0 5 0°¢ 0 0 v 0 0 0 0 0

No resistance, rat was easy to handle (score 0)

Vocalization without resistance (score 2)

Slight resistance to being handled (score 4)

Resistance to being handled (score 6) 10 5

NCB:nickel (I) carbonate hydroxide tetrahydrate

* vehicle control, 0.5% CMC Na solution {5 mL/kg}

® Values represent number of animals with the findings.
¢ Values represcnt total score of each groups.



Table 4-3

Combined repeat dose and reproductive/developmental toxicity screening test of NCB by oral administration in rats

Detailed clinical observations of females, dams

Initial number

Findings Dase (mg/kg) of Pre-treatment Days of treatment The lactation period
animals 7 14 21 28 35

[Exploration] 02 12 48° 48 48 48 48 43 48
Normal (score 4) 0.4 12 48 48 48 48 48 48 48
2 12 48 48 48 48 48 48 48
10 12 48 48 48 48 48 48 44
[Straub tail] 0 12 ob 0 0 0 0 0 0
Normal (score 0) 0.4 12 0 0 0 0 0 0
2 12 0 0 0 0 0 0
10 12 0 0 0 0 0 0 0
[Stereotypyl 0 12 ¢ 0 0 0 0 0 0
Rearing 04 12 0 0 0 0 0 0
2 12 0 0 0 0 0 0
10 12 0 0 0 0 0 0

NCB:nickel (IT) carbonate hydroxide tetrahydrate
# vehicle control, 0.5% CMC Na solution (5 mL/kg)
® Values represent total score of each groups.

® Values represent number of animals with the findings.



Table 4-4
Combined repeat dose and reproductive/developmental toxicity screening test of NCB by oral administration in rats
Detailed clinical observations of females, satellite groups

Initial number

Findings Dose (mg/kg) of Days of treatment Days of recovery
Pre-treatment

animals 7 14 21 28 35 42 7 14

[Exploration] 02 5 20" 20 20 20 20 20 20 20 20

Normal (score 4)

10 5 20 20 20 20 20 20 20 20 20
[Straub tail] 0 5 ob 0 0 0 0 o 0 0 0
Normal (score 0)

10 5 0 0 0 0 0 0 0 0 0
[Stereotypy] 0 5 0° 0 0 0 0 0 .0 0 0
Rearing

10 5 0 0 0 0 0 0 0 0 0

NCB:nickel (IT) carbonate hydroxide tetrahydrate

* vehicle control, 0.5% CMC Na solution (5 mL/kg)
® Values represent total score of each groups.
¢ Values represent number of animals with the findings.



Table 5

Combined repeat dose and reproductive/developmental toxicity screening test of NCB in rats

Functional findings of males and females at the end of dosing period

Compound NCB

Dose (mg/kg) o* 0.4 2 10

Male
Number of animals 10 5 5 10
Pupillary reflex 100 100 100 100
Eyelid reflex 100 100 100 100
Visual placing 100 100 100 100
Withdrawal reflex 100 100 100 100
Prayer's reaction 100 100 100 100
Startle reaction 100 100 100 100
Righting reflex 100 100 100 100

Female, dam
Number of animals 5 5 5 5
Pupillary reflex 100 100 100 100
Eyelid reflex 100 100 100 100
Visual placing 100 100 100 160
Withdrawal reflex 100 100 100 100
Prayer's reaction 100 100 100 100
Startle reaction 100 100 100 100
Righting reflex 100 100 100 100

Female, satellite group
Number of animals 5 5
Pupsllary reflex 100 160
Eyelid reflex 100 100
Visual placing 160 100
Withdrawal reflex 100 100
Prayer's reaction 100 100
Startle reaction 100 100
Righting reflex 100 100

NCB:nickel (I1) carbonate hydroxide tetrahydrate

Values represent % of anitnals showing normal responses.

" vehicle control, 0.5% CMC Na solution (5 mL/kg)



Table 6

Combined repeat dose and reproductive/developmental toxicity screening test of NCB in rats

Functional findings of males and females at the end of recovery period

Compound NCB

Dose (mg/kg) o 10

Male
Number of animals 5 5
Pupillary reflex 100 100
Eyelid reflex 100 100
Visual placing 100 100
Withdrawal reflex 100 100
Prayer's reaction 100 100
Startle reaction 100 100
Righting reflex 100 100

Female, satellite group
Number of animals 5 5
Pupillary reflex 100 100
Eyelid reflex 100 100
Visual placing 100 100
Withdrawal reflex 100 100
Prayer's reaction 100 100
Starlle reaction 100 100
Righting reflex 100 100

NCB:nickel (II) carbonate hydroxide tetrahydrate
Values represent % of animals showing normal responses.
* vehicle control, 0.5% CMC Na solution (5 mL/kg)



Table 7

Combined repeat dose and reproductive/developmental toxicity screening test of NCB by oral administration in rats

Body weight of males (g)

Compound NCB

Dose (mg/kg) 0° 0.4 10

Days of treatment
1 (initial body weight) 3853 = 166 (12) 3854- £ 163  (12) 383.5 13.0  (12) 3833 + 168 (12)
7 409.1 £ 199 (12) 4108 = 235 (12) 402.5 19.5  (12) 4004 £ 199 (12)
14 4297 = 219 (12) 436.0 = 279 (12) 4252 23.8  (12) 4224 + 240 (12)
21 4469 = 220 (12) 4575 £ 322 (12) 449.1 262 (12) 4438 + 230 (12)
28 467.7 + 254  (12) 478.0 + 347 (12) 472.8 272 (12) 4673 £ 259 (12)
35 4892 = 244 (12) 5025 + 383 (12) 496.9 296  (12) 4918 + 275 (12)
42 5134 = 249  (12) 5224 + 384 (12) 518.6 345 (12 5106 + 31.8 (12

Days of recovery
1 5145 = 360  (5) 4959 = 268 (5
7 5319 + 386 (5 5155 + 285 s
14 5444 £ 36.7 (5) 5270 + 280 )]

NCB:nickel (II) carbonate hydroxide tetrahydrate

Values represent mean+S.D. (N)

# vehicle control, 0.5% CMC Na solution (5 mI./kg)



Table 8-1

Combined repeat dose and reproductive/developmental toxicity screening test of NCB by oral administration in rats

Body weight of females, dams (g)

Compound NCB
Dose (mg/kg) 0® 0.4 10
Days of freatment
1 (initial body weight) 2325 = 7.1 (12) 2334 = 101 (12) 230.6 72 (12) 2319 £ 103  (12)
7 2418 £ 6.1 (12) 2444 + 125 (12) 244.5 107 (12) 2465 = 107 (12)
14 2550 = 91 (12) 2543 £ 150 (12) 256.9 126 (12) 2572 = 122 (12)
Days of pregnancy
0 2663 + 11.0 - (12) 2612 = 141 (12) 264.9 3.1 (12) 2616 + 11.0 (12)
7 3045 £ 150 (12) 3008 = 159 (12) 306.0 180 (12) 3035 + 140 (12)
14 3424 = 174 (12) 3357 £ 194 (12) 342.7 222 (12) 3403 + 179 (12)
20 4255 £ 192 (12) 4076 + 338 (12) 419.8 329 (12) 4173 = 225 (12)
Days of lactation
0 3085 = 247 (12) 3059 + 251 (12) 306.5 27.1  (12) 286.5 + 164 (11
4 3392 £ 175 (12) 3321 £ 179 (12) 333.0 221 (12) 3269 + 141 (11

NCB:nickel (I) carbonate hydroxide tetrahydrate
Values represent meantS.D. (N)
# vehicle control, 0.5% CMC Na solution (5 mL/kg)



Table 8-2

Combined repeat dose and reproductive/developmental toxicity screening test of NCB by oral administration in rats

Body weight of females, satellite groups (g)

Compound NCB

Dose (mg/kg) 10

Days of treatment
1 (initial body weight) 232.1 4.4 (%) 2286 + 10.9 )]
7 245.5 7.8 (5) 2413 = 9.8 5)
14 250.2 7.6 () 2521 £ 938 (5)
21 2664 10.7 &) 260.8 + 16.1 5)
28 2753 14.1 ) 2705 + 194  (5)
35 284.3 15.1 %) 2796 + 19.9 6))
42 289.8 17.1 &) 2903 + 2238 (5)

Days of recovery
1 291.9 20.1 5) 288.6 £ 20.6 (5)
7 300.8 20.7 5) 3004 = 286 (5)
i4 3124 20.0 (5) 3049 + 2838 5)

NCB:mickel (II) carbonate hydroxide tetrahydrate
Values represent mean+S.D. (N)

* vehicle control, 0.5% CMC Na solution (5 mL/kg)



Table 9

Combined repeat dose and reproductive/developmental toxicity screening test of NCB by oral administration in rats

Body weight gain of males (g)

Compound

Dose (mg/kg) 0? 10

Days of treatment
1-7 238 £ 54 (12) 254 106 (12) 19.0 9.2 (12) 17.1 + 63 (12)
7 -14 206 £ 6.1 (12) 252 7.1 (12) 227 6.4 (12) 220 = 7.0 12)
14 21 173 £ 357 (12) 215 6.6 (12) 239 4.8% (12) 215 = 42 (12)
21 -28 207 £ 69 (12) 20.5 72 (12) 23.7 51 (12) 235 £ 62 (12)
28 -35 215 £ 49 (12) 24.5 5.9  (12) 24.2 5.7 (12) 245 + 69 (12)
35 -42 242 + 57  (12) 19.9 40 (12) 21.7 7.5 (12) 187 + 64 (12)

Days of recovery
1-7 173 + 86 5) 196 + 3.6 &)
7-14 125 = 3.1 %) 115 + 39 )

NCB:nickel (IT) carbonate hydroxide tetrahydrate

Values represent mean+S.D. (N)

* vehicle control, 0.5% CMC Na solution (5 mL/kg)

* significantly different from control, p<0.05



Table 10-1

Combined repeat dose and reproductive/developmental toxicity screening test of NCB by oral administration in rats

Body weight gain of females, dams (g)

Compound NCB
Dose (mg/kg) o? 0.4 i0
Days of treatment
1-7 93 £+ 72 (12 109 £+ 6.1 (12) 13.8 72 (12) 145 £ 75 (12)
7 -14 132 £ 7.1 Q2 99 £ 42 (12) 12.5 53 (12) 107 £+ 7.0 (12)
Days of pregnancy
0-7 382 = 7.8 (12) 396 £+ 7.1 (12) 41.1 8.9 (12) 420 = 106 (12)
7 -14 379 £+ 51 (12) 349 = 60 (12) 36.7 7.6 (12) 36.8 £+ 6.0 (12)
14 20 83.1 £ 48 (12) 720 = 1.1 (12) 77.1 15.1  (12) 770 £ 75 (12)
Days of lactation
0-4 30.8 £ 240 (12) 262 + 148 (12) 26.4 133 (12) 404 = 139 (1D

NCB:nickel (IT) carbonate hydroxide tetrahydrate
Values represent mean£S.D. (N)
? vehicle control, 0.5% CMC Na solution (5 mL/kg)



Table 10-2

Combined repeat dose and reproductive/developmental toxicity screening test of NCB by oral administration in rats

Body weight gain of females, satellite groups (g)

Compound

Dose (mg/kg) o2 10

Days of treament
1-7 134 £ 6.7 %) 127 £ 5.9 %)
7 -14 48 = 1.9 6)] 10.8 = 3.9% %)
14 21 162 £ 57 (5 87 + 90 (5)
21 -28 89 £ 351 &) 98 + 7.1 (%)
28 -35 90 + 29 (5 9.1 * 5.1 (5)
35 -42 55 + 41 &) 107 = 52 &)

Days of recovery
1-7 89 + 8.1 &) 11.8 + 9.0 (5)
7 -14 11.7 + 45 &) 45 £ 2.7* (3

NCB:nickel (I) carbonate hydroxide tetrahydrate
Values represent mean+S.D. (N)

* vehicle control, 0.5% CMC Na solution (5 mL/kg)
* significantly different from control, p<0.05



Table 11

Combined repeat dose and reproductive/developmental toxicity screening test of NCB by oral administration in rats

Cumulative body weight gain of males (g)

Compound

Dose (mg/kg) 0* 10

Days of treatment
1-7 238 = 54 (12) 254 109  (12) 19.0 9.2 (12) 171 £ 63 (12)
1-14 44 £+ 92 (12) 50.6 147  (12) 41.7 139 (12) 39.1 + 10.8 (12)
1-21 616 + 105 (12) 72.1 194 (12) 65.6 160 (12) 60.6 + 112 (12)
1-28 824 = 153 (12) 92.6 225 (12) 89.3 17.1 (12) 84.0 £ 15.6 (12)
1-35 1039 = 159 (12) 117.0 262 (12) i13.5 188 (12) 1086 + 1938 (12)
1-42 1281 + 161 (12) 136.9 27.0  (12) 135.1 242 (12) 1273 + 236 (12)

Days of recovery
1-7 173 + 8.6 %) 196 £+ 36 &)

8.7 (5) 31.1 £+ 66 5

1-14 298 =

NCB:nickel (II) carbonate hydroxide tetrahydrate
Values represent mean+S.D. (N)
# vehicle control, 0.5% CMC Na solution (5 mL/kg)



Table 12-1

Combined repeat dose and reproductive/developmental toxicity screening test of NCB by oral administration in rats

Cumulative body weight gain of females, dams (g)

Compound NCB
Dose (mg/kg) o 0.4 10
Days of treatment
1-7 93 £+ 72 (12) 109 + 61 (12) 13.8 72 (12) 145 = 75 (12)
1-14 225 £+ 65 (12) 209 £ 7.0 (12) 26.3 9.8 (12) 253 £ 7.7 (12)
Days of pregnancy
0-7 382 £ 7.8  (12) 396 = 7.1 (12) 41.1 89 (12) 420 £ 106 (12)
0-14 76.1 £ 100 (12) 744 £ 115 (12) 77.8 147  (12) 787 £ 133 (12)
0-20 1592 £ 11.0 (12) 1.46.4 + 271 (12) 155.0 247 (12) 1557 = 186 (12)
Days of lactation
0-4 30.8 £ 240 (12) 262 £ 148 (12) 264 133 (12) 404 = 139 (11

NCB:nickel (II) carbonate hydroxide tetrahydrate
Values represent meantS.D. (N)
? vehicle control, 0.5% CMC Na solution (5 mL/kg)



Table 12-2
Combined repeat dose and reproductive/developmental toxicity screening test of NCB by oral administration in rats
Cumulative body weight gain of females, satellite groups (g)

Compound NCB

Dose (mg/kg) 02 10

Days of treatment

1-7 - 134 £ 67 (5 127 «
1-14 182 + 66 (5 235 =
121 M4 £ 17 (©) 322 +
1-28 433 = 113 (5) 420 +
1-35 522 = 126 (5) 51.0 +
1-42 577 = 153 (5) 617 +

Days of recovery
1-7 89 + 8.1 5 11.8 =

1-14 206 £ 66 (5) 163 +

5.9

5.9

11.5

17.6

16.4

174

9.0

9.0

&)
&)
(5)
)
%
&)

€))
&)

NCB:nickel (II) carbonate hydroxide tetrahydrate
Values represent meantS.D. (N)
? vehicle control, 0.5% CMC Na solution (5 mL/kg)



Table 13

Combined repeat dose and reproductive/developmental toxicity screening test of NCB by oral administration in rats

Food consumption of males (g/day)

Compound NCB

Dose (mg/kg) 0° 10

Days of treatment
1-2 286 =+ 26 (12) 29.0 37 (12) 28.8 3.1 (12) 285 + 2.0 (12)
7-8 261 £ 29 (12) 28.7 31 (12) 274 1.9  (12) 28.1 + 3.1 (12)
i4 -15 275 £ 34 (12) 28.6 32 (12) 212 21 (12) 28.1 £ 29 (12)
29 -30 277 £ 26 (12) 30.1 37 (12) 29.6 LS (12) 306 £ 1.9% (12)
35 -36 296 £ 26 (12) 29.6 1.9 (12) 30.7 34 (12) 314 = 29 (12)
41 -42 31.8 £ 22 (12) 31.7 25 (12 318 3.5 (12) 31.8 = 3.9 ‘ 12)

Days of recovery
6-7 290 = 3.1 ) 293 + 2.7 (5)
13 -14 292 + 1.9 ) 279 £ 1.1 5)

NCB:nickel (I) carbonate hydroxide tetrahydrate

Values represent mean+S.D. (N)

? vehicle control, 0.5% CMC Na solution (5 mL/kg)

* significantly different from control, p<0.05



Table 14-1

Combined repeat dose and reproductive/developmental toxicity screening test of NCB by oral administration in rats

Food consumption of females, dams (g/day)

Compound NCB
Dose (mg/ke) 0? 0.4 10
Days of treatment
1-2 191 £ 22 (12) 171 £ 40 (12 20.5 25 (12) 206 £ 3.0 (12)
7-8 208 + 16 (12) 195 + 3.1 (12) 20.6 26 (12) 186 £ 18 (12)
14 -15 184 = 25 (12) 209 = 23* (12) 21.0 2.5%  (12) 205 = 23 (12)
Days of pregnancy
0-1 215 £ 47 (12) 208 £ 27 (12) 232 35 (12) 219 £ 3.0 (12
7-8 273 = 41 (12) 269 = 35 (12) 28.8 42 (12 279 £ 36 (12)
14 15 30,1 £ 38 (12) 265 + 35 (12) 28.9 3.8 (12 28.1 £ 29 (12)
20 21 200 + 43 (12) 222 £ 35 (12) 20.2 67  (12) 161 + 49 (12)
Days of lactation
3-4 441 + 11.1  (12) 439 = 44 (12) 43.9 3.8 (12) 469 + 37 (11

NCB:nickel (II) carbonate hydroxide tetrahydrate
Values represent meantS.D, (N)

* vehicle control, 0.5% CMC Na solution (5 mL/kg)
* significantly different from control, p<0.05



Table 14-2

Combined repeat dose and reproductive/developmental toxicity screening test of NCB by oral administration in rats
Food consumption of females, satellite groups (g/day)

Compound

Dose (mg/kg) 10

Days of treatment
1-2 17.0 29 (5) i8.4 £ 27 (5
7-8 20.6 L1 (5) 179 = 41 (5
14 -15 21.0 2.6 (5) 199 £ 29 %)
29 -30 17.3 1.7 (%) 194 + 32 (3
35 -36 224 20 (5 189 = 42 (5
41 42 19.4 23 (%) 214 = 19 (5

Days of recovery
6-7 22.1 37 5 218 + 39 (5
13 -14 22.1 1.6 (5 201 = 45 (5

NCB:nickel (II) carbonate hydroxide tetrahydrate
Values represent mean+S.D. (V)

* vehicle control, 0.5% CMC Na solution (5 mL/kg)



Table 15

Combined repeat dose and reproductive/developmental toxicity screening test of NCB by oral administration in rats
Hematological findings of males and females at the end of dosing period

Compound NCB
Dose (mg/kg) o c.4 2 10
Male
Number of animals 5 5 5 5
RBC (x10%uL) 800 = 45 784 = 29 835 + 44 789 £ 24
Hemoglobin (g/dL) 144 = 02 144 = 04 150 £ 0S5 141 % 0.6
Hematocrit (%) 437 £ 08 437 = 1.0 ‘ 453 = 14 427 = 17
MCV (fL) 547 2.5 558 + 1.3 543 % 2.0 "541 % 12
MCH (pg) 181 = 0.8 184 = 0.4 179 = 0.7 179 % 0.3
MCHC (g/dL) 330 + 04 330 + 03 330 + 0] 331 + 05
WBC (x100/uL) 723 £ 169 606 £ 148 638 + 282 635 £ 124
Differental teukocyte count (%)
Neutrophil 18 % 7 25 + 10 19 = 5 15 % 5
Eosinophil 2 % 1 2+ 0 2+ 0 2 % 1
Basophil 0 * 0 0 = 0 0 % 0 0 % 0
Monocyte 5 £ 2 6 £ 3 5 % 2 6 % 1
Lymphocyte 75 £ 6 67 % 12 74 = 7 77 5
Platelet (x10*/uL) 1041 % 157 P8 = 164 976 + 97 94 = 85
PT (sec) 167 £ 13 191 = 15 162 + 22 158 £ 2.2
APTT (sec) 221 £ 1.9 221 =+ 0.6 216 + 1.3 217 1.8
Female, dam ‘
Number of animals 5 5 5 5
RBC (x10*/uL) 666 + 60 693 + 30 664 £ 38 667 £ 28
Hemoglobin (g/dL) 132 £ 08 135 = 04 131 = 07 128 = 06
Hematocrit (%) /5 £ 29 401 £ 13 392 £ 25 381 =+ 1.7
MCV (fL) 594 2.5 579 =+ 09 590 = 22 572 % 04
MCH (pg) 199 £ 09 195 £ 05 197 = 05 193 £ 0.l
MCHC (g/dL) 335 £+ 05 337 £ 03 333 05 337 = 04
.WBC {=x100/nL) 783 =% 5.1 73.6 = 143 765 + 142 842 + 314
Differental leukocyte count (%)
Neutrophil 19 + 6 25 £ 2 25 5 28 + 6
Eosinophil 1 % 0 1 £ 1 2 % 1 1 %= 0
Basophil 0 % 0 0 =+ 0 0 = 0 0 £ 0
Monocyte 8 = 3 8 = 1 9 = 3 8 % 3
Lymphocyte 73 £ 7 66 = 3 64 % 8 63 = 9
Platelet (x10%/uL) 1137 £ 6.8 1107 = 67 1164 £ 178 1149 + 85
PT (sec) 128 £ 05 122 £ 03 125 £ 03 127 £ 03
APTT (sec) : 198 + 11 179 £ 11 187 = 1.6 184 + 11

NCB:nickel (II) carbonate hydroxide tetrahydrate
Values represent meanS.D.
* vehicle control, 0.5% CMC Na solution (5 mL/kg)



Table 16

Combined repeat dose and reproductive/developmental toxicity screening test of NCB by oral administration in rats
Hematological findings of males and females at the end of recovery period

Compound NCB

Dose (mg/kg) o? 10

Male
Number of animals 5 5
RBC (x10%/uL) 833 = 35 827 = 45
Hemoglobin (g/dL) 146 + 02 147 £ 04
Hematocrit (%) 439 = 1.1 443 = 11
MCV (fL) 527 + 22 536 + 1.9
MCH (pg) 176 £ 0.8 179 = 06
MCHC (g/dL) 334 = 05 333 = 01
WBC (x100/uL) 953 £ 29.0 785 = 128

Differental lenkocyte count (%)

Neutrophil 14 &+

6 15 = 4
Eosinophil 1= 0 2 % i
Basophil 0 0 0+ 0
Monocyte 6 = 1 6 = 1
Lymphocyte 79 = 7 78 = 5
Platelet (x10*/uL) ' 1028 = 142 97.8 = 117
PT (sec) 255 = 3.1 205 = 42
APTT (sec) : 257 + 1.0 252 = 14
Female, satellite group
Number of animals 5 5
RBC.(x10%/pL) 792 & 32 781 = 22
Hemoglobin (g/dL) 145 = 06 144 = 06
Hematocrit (%) 437 £ 21 438 =+ 21
MCV (fL) 552 = 22 561 £ 26
MCH (pg) 184 = 06 185 = 0.7
MCHC (g/dL) 333 £ 03 330 £ 06
WBC (x100/uL) 193 &+ 6.9 503 = 99
Differental leukocyte count (%)
Neutrophil 12 = 3 13 £ 4
Eosinophil 1 = 1 2% 0
Basophil 0+ 0 0% 0
Monocj/te 5+ 2 4 + 1
Lymphocyte 82 = 2 82 £ 4
Platelet (x10%uL) 975 £ 127 916 = 33
PT (sec) 127 £ 07 135 £+ 09
APTT (sec) 204 = 16 210 = 17

and the difference between the values in two measurements was not more than 10% of the lower value. The first measured value was employed as-
Values represent mean+S.D.

# vehicle control, 0.5% CMC Na solution (5 mL/kg)



Table 17

Combined repeat dose and reproductive/developmental toxicity screening test of NCB by oral administration in rats
Biochemical findings of males and females at the end of dosing period

Compound NCB

Dose (mg/kg) o 04 2 10

Male
Number of animals. 5 5 5 5
Total protein (g/dL} 58 £ 02 57 & 02 57 = 02 59 £ 02
Albumin (g/dL) 37 & 0.1 37 £ 02 C35 & 02 36 £ 02
AG 173 = 0.14 178 £ 022 165 £ 026 1.54 £ 0.18
Blood urea nitrogen (mg/dL) 20 £ 2 19 £ 3 19 £ 1 17 £ 1
Creatinine (mg/dL) 07 £ 01 06 £ 00 07 £ 01 06 = 0.1
Glucose (mg/dL) 161 = 17 163 £+ 4 170 = 14 162 &£ 6
Total cholesterol (mg/dL) 49 = 9 43 + 14 37 £ 11 43 = 7
Triglyceride (mg/dL) 27 + 15 23 4+ 1 20 £ 5 29 £ 10
ALP (U/L) 191 = 25 176 £ 13 194 £ 39 166 = 21
ALT (U/L) 36 £ 21 29 £ 3 39 £ 14 32 £ 8
AST (U/L) 79 £ 32 67 = 7 79 = 21 69 = 10
v-GTP (U/L) 2+ 1 1 £ 1 2+ 1 2+ 2
Taotal bilirubin (mg/dL) 006 = 002 006 £ 005 004 + 001 003 £ 0.0
Inorganic phosphorus (mg/dL) 70 £ 04 69 .0.5 64 * >0.6 64 % 0.9
Calcium (mg/dL) 91 = 02 91 £ 02 91 = 02 90 £ 02
Na (mEg/dL) 1435 = 1.1 1429 £ 04 1426 = 07 1438 £ 0.8
K (mEqg/dL) 445 = Q.19 466 + 029 442 + 023 416 + 024
Cl (mEq/dL) 1063 = 15 1070 = 1.5 1060 = 2.1 107.8 =+ 1.0

Female, dam
Number of animals 5 5 S 5
Totat protein {g/dL.) 59 £ 01 60 = 02 57 = 03 58 = 03
Albumin (g/dL) 38 £ 01 39 = 03 38 = 03 38 £ 02
A/G 1.77 £ 0.18 189 & 028 202 = 028 190 + 024
Blood urea nitrogen (mg/dL) 20 £ 5 17 £ 2 16 &£ 3 18 £ 3
Creatinine (mg/dL) 06 £ 01 06 £ 0.1 06 £ 0.1 06 £ 0.0
Glucose (mg/dL} 134 £+ 7 132 £ 4 141 = 10 133 = 16
Total cholesterol (mg/dL) 54 £ 9 57 £ 8 59 & 13 52 9
Triglyceride (mg/dL) 30 6 28 = 11 28 + 12 32 = 12
ALP (UL) 76 + 19 76 + 8 78 = 21 81 = 9
ALT (UL) 33 £ 6 39 £ 5 34 £ 6 36 £ 3
AST (U/L) 64 £ 5 74 £ 12 64 = 4 72 + 11
v -GTP (U/L) 3+ 1 2% 0 2 4+ 1 2 = 1
Total bilirubin (mg/dL) 005 = 0.02 005 = 0.02 006 = 0.01] 004 £ 001
" Inorganic phosphorus (mg/dL) 73 = 06 64 = 04 68 x 0.7 71 £ 05
Caleium (mg/dL}) 95 = 03 92 £ 04 91 £ 03 93 = 03
Na (inEq/dL) 1415 = 16 1411 = 10 1411 £ 05 1412 = 1.1
K (mEq/dL) 391 + 0.16 417 £ 034 408 + 0.12 395 = 028
Cl (mEq/dL) 1082 = 1.3 1090 = 1.1 109.1 £ 08 1085 = 20

NCB:nickel (IT) carbonate hydroxide tetrahydrate
Values represent mean+S.D.
" vehicle controi, 0.5% CMC Na solution (5 mL/kg)



Table 18

Combined repeat dose and reproductive/developmental toxicity screening test of NCB by oral administration in rats
Biochemical findings of males and females at the end of recovery period

Compound NCB

Dose (mg/kg) o? 10

Male
Number of animals 5 5
Total protein (g/dL) 59 = 02 59 £ 01
Albumin (g/dL) 37 = 01 37 £ 01
AIG 168 + 0.3 169 £ 0.14
Blood urea nitrogen (mg/dL) 17 = 1 17 £ 2
Creatinine (mg/dL) 07 + 01 : 06 = 00
Glucose (mg/dL) 179 + 22 168 = 10
Total cholesterol (mg/dL) 44 £ 7 49 = 13
Triglyceride (mg/dL) 38 + 18 32 £ 9
ALP (U/L) . 162 = 30 166 + 31
ALT (U/L) 37+ 7 27 & 3%
AST (U/L) 72 £ 5 59 + 8*
v -GTP (U/L) 1 £ 1 I+ 1
Total bilirubin (mg/dL) 0.07 £ 0.02 0,05 £ 001
Inorganic phosphorus (mg/dL) 68 £ 09 62 = 04
Calcium (mg/dL) 92 + 04 92 + 0.1
Na (mEg/dL) 1433 + 1.0 1433 = 04
K (mEq/dL) 434 £ 035 430 £ 0.09
Cl (mEq/dL) 106.0 = 1.1 . 1064 £ 09

Female, satellite group
Number of animals 5 5
Total protein (g/dL} 64 £ 04 62 + 05
Albumin (g/dL) 43 = 04 42 £ 03
AlG 201 + 035 208 £ 023
Blood urea nitrogen (mg/dL) 22 £ 3 22 + 4
Creatinine (mg/dL) 08 = 0.t 08 =+ 01
Glucose (mg/dL) 129 + 11 144 = 22
Total cholesterol {(mg/dL) 66 = 6 68 = 16
Triglyceride (mg/dL) 17 £ 6 26 = 18
ALP (U/L) 94 + 21 78 = 13
ALT (U/L) 2% = 3 29+ 7
AST (U/L) 66 = 8 68 + 9
y -GTP (U/L) 1 £ 1 1+ 1
Total bilirubin (mg/dL) 009 *+ 003 0.09 + 003
Inorganic phosphorus (mg/dL) 52 & 25 46 = 10
Calcium (mg/dL) 92 + 03 92 & 03
Na (mEqg/dL) 1433 = 02 1432 £ 05
K (mEg/dL}) 514 £ 231 407 £ 030
Cl (mEq/dL) 1071 = 21 1068 = 12

NCB:nickel (IT) carbonate hydroxide tetrahydrate
Values represent mean:S.D.

* vehicle control, 0.5% CMC Na solution (5 mL/kg)
* significantly different from control, p<0.03



Table 19

Combined repeat dose and reproductive/developmental toxicity screening test of NCB by oral administration in rats
Absolute and relative organ weight of males and females at the end of dosing period

Compound NCB
Dose (mg/kg) o? 0.4 2 10
Male
Number of animals 5 5 5 5
Terminal body weight (g) 480.7 + 216 4956 + 389 4684 + 309 4940 + 358
Brain (2} 201 = 007 206 = 0.02 197 £ 0.01 200 £ 011
(g%0) 042 £ 0403 042 = 0.04 042 = 0.03 0.41 = 0.04
Thymus (mg) 318.1 + 101.2 2443 + 56.1 3089 + 102.8 3343 £ 918
{mg%) 65.6 + 18.1 492 + 104 653 £ 19.0 669 £ 142
Heart (®) 137 = 0.08 144 % 0.08 138 £ 0.06 144 £+ 010
(g%)_ 029 £ 0.02 029 £ 002 029 = 0.02 029 + 0.01
Liver 163] 1372 = 116 1480 = 214 1327 £+ 1.52 1436 = 134
(g%) 285 £ 0.12 299 + 023 283 = 0.16 250 £ 0.08
Kidneys () 3.58 £ 0.32 344 &£ 019 355 £ 039 346 = Q.10
(g%) 0.75 £ 0.06 069 £ 0.03 076 = 0.04 070 £ 0.05
Spleen & 0.74 £+ 015 087 = 0.18 - 096 £ 026 0.80 + 0.11
(g%) 0.15 = 0.03 0.17 £ 0.04 020 = 0.04 0.16 + 0.02
Adrenal glands (mg) 597 + 52 66.0 £ 109 564 = 73 596 £ 76
(mg%) 124 £+ 14 135 = 32 120 = 1.6 121 £ 2.0
Testes (g 328 = 0.19 339 + 0.20 328 &= 025 315 = 018
(2%) 0.68 = 0.03 069 £ 0.03 070 = 0.08 064 £ 0.07
Epididymides 23] 120 £ 0.09 126 = 0.08 125 £ 0.07 125 = 0.09
(%) 025 = 0.02 026 = 0.03 027 £ 0.02 025 + 0.03
Female, dam
Number of animals 5 5 5 5
Terminal body weight (g) 2913 £ 129 301.1 = 177 2948 = 171 2911 = 76
Brain (2) 191 + 0.0 1.90 + 0.03 1.84 = 0.04 1.87 = 0.05
(g%) 0.66 = 0.04 063 = 0.03 0.63 = 0.03 0.64 = 0.03
Thymus (mg) 1910 + 538 237.6 = 913 2274 + 955 137.0 £ 215
(mg%) 65.1 £ 16.1 78.6 £ 30.1 76.6 + 297 471 £ 176
Heart (g) 1.02 = 0.17 095 £ 0.07 099 = 0.12 092 = 012
(g%) 035 = 0.05 0.31 £ 0.01 034 = 0.04 032 = 0.04
Liver (2) 961 £ 0.12 996 = 0.59 1018 + 1.13 991 + 1.12
(2%) 330 + 014 331 = 0.15 345 £ 028 340 = 032
Kidneys g 202 £ 005 200 = 0.18 219 £ 017 206 = 017
{g%) 069 £ 0.02 066 £ 0.05 0.74 + 0.05 0.71 += 0.06
Spleen (2) 0.82 £ 020 0.70 + 0.09 073 £ 0.04 075 £ 0.10
(g%) 028 = 0.06 023 = 0.03 025 = 0.02 026 £ 0.03
Adrenal glands (mg) 784 = 9.0 776 £ 116 828 + 7.2 70.7 + 84
(mg%) 270 £ 33 2577 £ 27 281 + 1.6 243 + 27

NCB:nickel (II) carbonate hydroxide tetrahydrate
Values represent mean+S.D.
? vehicle control, 0.5 %CMC Na solution (5 mL/kg)



Table 20

Combined repeat dose and reproductive/developmental toxicity screening test of NCB by oral administration in rats
Absolute and relative organ weight of males and females at the end of recovery period

Compound NCB
Dose (mg/kg) 0 8
Male
Number of animals 5 5
Terminal body weight ® 510.1 = 294 4945 + 28.0
Brain (2) 202 + 0.04 202 = 0.04
(g%) 0.40 = 0.02 041 = 002
Thymus (mg) 269.6 = 54.9 259.5 = 628
(mg%) 52.8 £ 102 526 = 132
Heart (g) 143 = 007 135 = 0.09
(g%) 028 £ 0.02 027 + 0.02
Liver (g) 1382 = 0.93 1292 = 0.84
{2%) 271 £ 0.05 261 £ 0.11
Kidneys (2 329 £ 0.10 342 + 0.33
(2%) 065 £ 0.04 069 = 0.04
Spleen (3] 079 = 0.13 076 = 0.06
(%) 0.15 = 0.02 015 £ 0.00
Adrenal glands (mg) . 534 = 71 574 = 133
(mg%) 105 £+ 1.5 115 £ 22
Testes 8) 329 = 0.19 348 + 024
(g%) 0.65 £ 0.06 071 + 0.08
Epididymides (® 122 = 0.09 131 = 0.5
(g%) 024 = 002 026 + 0.02
Female, satellite group
Number of animals 5 5
Terminal body weight (2) 288.1 = 175 2823 + 262
Brain (2) 191 = 0.10 1.85 £ 0.06
: (2%) 066 + 0.03 066 + 0.05
Thymus (mg) 3739 £ 613 301.8 £ 358
(mg%) 1302 £ 226 1072 £ 116
Heart (2) 0.8 £ 0.01 0.89 £ 0.07
(g%) 0.31 £ 0.02 032 £ 0.04
Liver (g) 786 = 0.83 747 = 0.55
(g%) 273 £ 026 265 £ 0.20
Kidneys (© 195 £ 020 ' 196 £ 0.07
(2%) 0.68 = 0.06 070 £ 0.05
Spleen (® 0.53 = 0.03 0.56 £ 0.08
(%) 0.18 = 0.02 0.20 £ 0.03
Adrenal glands (mg) 734 + 143 677 = 56
(mg%) 257 £ 55 241 £ 3.0

NCB:nickel {(IT) carbonate hydroxide tetrahydrate
Values represent mean+S.D.
? vehicle control, 0.5 %CMC Na solution (5 mL/kg)



Table 21
Combined repeat dose and reproductive/developmental toxicity screening test of NCB by oral administration in rats

Macroscopic findings of males at the end of the dosing period

Dose (mg/kg) 0? 0.4 2 10
Grade - + - + - +

(All organs) 7] [12] [12] [7]
Abnormality 7 0 12 0 12 0

NCB: nickel(I)carbonate hydroxide tetrahydrate
® vehicle control, 0.5% CMC Na solution (5 mL/kg)
-, Negative; +, Positive

[ ], Number of animals examined



Table 22
Combined repeat dose and reproductive/developmental toxicity screening test of NCB by oral administration in rats

Macroscopic findings of females at the end of the dosing period

Dose (ig/kg) 0° 0.4 2 10

Grade - + - + - + - +
(Subcutis) [121] [12] [12] [117°

Mass, perineal 12 0 11 1 12 0 11 0

NCB: nickel(Ilcarbonate hydroxide tetrahydrate

® vehicle control, 0.5% CMC Na solution (5 mL/kg)

-, Negative; +, Positive

[ ], Number of animals examined

® One dead female was observed soiled fur around the vulva and small thymus and spleen.



Table 23 :
Combined repeat dose and reproductive/developmental toxicity screening test of NCB by oral administration in rats

Macroscopic findings of males at the end of the recovery period

Dose (ing/kg) 0 10

Grade - + - +
(Ali organs) [5] [5]

Abnormality 5 0 5 0

NCB: nickel(Il)carbonate hydroxide tetrahydrate

? vehicle control, 0.5% CMC Na solution (5 mL/kg)
-, Negative; +, Positive

[ 1, Number of animals examined



Table 24

Combined repeat dose and reproductive/developmental toxicity screening test of NCB by oral administration in rats

Summary of macroscopical findings in females at the end of the recovery period

Dose (mg/kg) 0 10

Grade - + - +
(All organs) f5] [5]

Abnormality 5 0 5 0

NCB: nickel(IT)carbonate hydroxide tetrahydrate
* vehicle control, 0.5% CMC Na solution (5 mL/kg)

-, Negative; +, Positive

[ 1, Number of animals examined



Table 25
Combined repeat dose and reproductive/developmental toxicity screening test of NCB by oral administration in rats

Histopathological findings of males at the end of the dosing period

Dose (mg/kg) 0° 0.4 2 10
Grade - + + +++++  Pos. - £ 4+ ++++  Pgs. - + + +++++  Pos. -+ 4+ ++ 44+ Pos.

(Testis) [71 [12] [12] [71
Atrophy, seminiferous tubule, focal 6 1 0 0 0 1 7 4 0 I 0 5 11 1 0 0 0 1 6 1 0 0 0 1
(Epididymis) [71 [12] [12] [7]
Cell debris, lumen 6 1 0 0 O 1 w 1 1 0 ¢ 2 I 1 0 0 ¢ 1 6 1 0 0 0 1
(Liver) [5] [0] [0] [51]
Fatty change, hepatocyte, periportal 0 3 2 0
Microgranuloma 6 5 0 0
(Kidney) [5] [0] [01 [51]
Eosinophilic body,
proximal tubule, cortex 4 0
Basophilic tubule, cortex 3 1 1 0
Mineralization 1 0
(Spleen) [5]
Hematopoiesis, extramedullary ¢ 1 1 3
Deposit, pigment, brown 0O 0 1 4
(Lung & Bronchus) [5] . [0] [0] [5]
Accumulation, foam cell,
focal, alveolus
Mineralization, arterial wall, lung
(Prostate) [5] [o] [0] [5]
Cellular infiltration, lymphocyte & _
neutrophil, epithelium/interstitium 0 2 2 0 1 5 1
(Urinary bladder) [51] [0} [0} [5]
Cellular infiltration, lymphocyte,
lamina propria 4 1 0 0 O
(Brain) [5] [0] [0] [5]
No remarkable change
(Spinal cord} [51 [01] [0] [5]
No remarkable change
(Pituitary gland) (5] [0] fo} [51
No remarkable change
(Trachea) [5] [0] [0] [5]
No remarkable change
(Thyroid gland) [5] [0] [0] : [51
No remarkable change
(Thymus) [5] [0} [0] 15}
No remarkable change
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NCB: nickel(Iljcarbonate hydroxide tetrahydrate

* vehicle control, 0.5% CMC Na solution (5 mL/kg)

-, Negative; +, Very slight; +, Slight; ++, Moderate; +++, Severe; Pos., Total of positive grade
[ 1, Nummber of animals examined



Table 25 (Continued)

Combined repeat dose and reproductive/developmental toxicity screening test of NCB by oral administration in rats

Histopathological findings of males at the end of the dosing period

Dose (mg/kg) 0°® 0.4 2 10
Grade - % + ++++H  Pos. + + +++++ Pos. + + +++++  Pos. + + +++++  Pos.

(Heart) [5] (0] [0] [5]
No remarkable change

(Submandibular gland & Sublingual gland) { 5 ] [0] [0} [5]
No remarkable change

(Mandibular lymph node) [5] [0] [0] [5]
No remarkable change

(Stomach) [51] [0] [0} (51
No remarkable change

{Duodenum) [5] [0] [0] [5]
No remarkable change

(Jejunum) [5] [0} [0] [51]
No remarkable change

(Tleum) [5] [0] [0] [5]
No remarkable change

(Cecum) (51 {0] (0] [5]
No remarkable change

(Colon) [5] [0] {0] [5]
No remarkable change

(Rectum) [5] [01 [0] [5]
No remarkable change

(Mesenteric lymph node) (51 [0] [0] 5]
No remarkable change

(Adrenal gland) [51] [0] [0} [5]
No remarkable change

(Sciatic nerve) [5] [0] [0] [5]
No remarkable change

(Eye ball) [5] [0} [0] [5]
No remarkable change

(Seminal vesicle & Coagulating gland) [5] [0] [0] [5]
No remarkable change

(Skelctal muscle) [5] [o1] [o] [51]
No remarkable change

(Bone marrow of Femur) (5] [0] [0] [5]

No remarkable change

NCB: nickel(Il)carbonate hydroxide tetrahydrate

# vehicle control, 0.5% CMC Na solution (5 mL/kg)

-, Negative; %, Very slight; +, Slight; ++, Moderate; +++, Severe; Pos., Total of positive grade

[ 1, Number of animals examined



Table 26
Combined repeat dose and reproductive/developmental toxicity screening test of NCB by oral administration in rats

Histopathological findings of females at the end of the dosing period

Dose (mg/kg) o° 0.4 2 10
Grade - * + +++++  Pos. - #* + +++++  Pos. -~ £ 4+ ++ -+ Pos. - + + +H+4+++  Pos.

(Ovary) [12] [12] [12] [11]
No remarkable change
(Liver) [51 [0] [0} [5]
Fatty change, hepatocyte, periportal 0 5 0 0 0 5
Microgranuloma 1 4 0
Hematopoiesis, extramedullary 4 1 0
(Kidney) : (51 (0] (01 [51]
Basophilic tubule, cortex 2 3 0 0 0 3 2 2 1 0 0 3
Vacuolation,
proximal tubular epithelium, cortex 4 1 0 0 0 1
(Spleen) [51] [0] (0] [5]
Hematopoiesis, extramedullary
Deposit, pigment, brown
(Lung & Bronchus) . [5] [0] [0] [5]
Accumulation, foam cell,
focal, alveolus 2 3 0 0 0 3 3 2 0 0 0 2
(Brain) [31] [0] [0] [5]
No remarkable change
(Spinal cord) [5] [0] [0] [5]
No remarkable change
(Pituitary gland) [5] [O0] [01] [5]
No remarkable change
(Trachea) [5] [0] [0] {51
No remarkable change .
(Thyroid gland) [5] [0l [o] (51
No remarkable change
(Thymus) [5] [0] [0] [5]
No remarkable change
(Heart) [5] [0] [0] [5]
No remarkable change
{Submandibular gland & Sublingual gland)} [ 5 ] [0] [0] [5]
No remarkable change
(Mandibular lymph node) 51 (0] [0] [5]
No remarkable change

(=]
(= ]
-t

-~ oo
— =
O
(=== i ]
oo O

oD
=]
(]
W
]
(¥
(]
[
[ oS]
w
[~=]
w

NCB: nickel(Il)carbonate hydroxide tetrahydrate

* vehicle control, 0.5% CMC Na solution (5 mL/kg)

-, Negative; %, Very slight; +, Slight; ++, Moderate; +++, Severe; Pos., Total of positive grade
[ ], Number of animals examined



Table 26 (Continued)

Combined repeat dose and reproductive/developmental toxicity screening test of NCB by oral administration in rats

Histopathological findings of females at the end of the dosing period

Dose (mg/kg) 0°? 0.4 2 10
Grade - + +++++ Pos - 4+ + +H+++  Pos + + ++ -+ Pos. + + 4++++  Pos,

(Stomach) [51] [0] [0] [5]
No remarkable change

(Duodenum) [5] [0] [CG] [5]
No remarkable change

(Jejunum) [51 (o] (0] [5]
No remarkable change

(Tleum) (51 (0] (0] [5]
No remarkable change

(Cecum) [5] [0l [0] [5}
No remarkable change

{Colon) [5] [0] [0] [5]
No remarkable change

(Rectum) [5] [0] [o] [5]
No remarkable change

(Mesenteric lymph node) [5] [0] o] [5]
No remarkable change

(Adrenal gland) [5] [0] [0] 151
No remarkable change

(Sciatic nerve) [5] [0] [0] [5]
No remarkable change

(Eye ball) [51] {0] [0] [5]
No remarkable change

(Urinary bladder) [51 [0] [0] [5]
No remarkable change

(Uterus) [5] (0] [o] [5]
No remarkable change

(Vagina) [5] [0] (o] [5]
No remarkable change

(Skeletal muscle) 3] [0] [0] [5]
No remarkable change

(Bone marrow of Femur) [5] [0] [01 [5]
No remarkable change

(Mammary gland) 10} [1] [01] [0]
Adenocarcinoma tumor = 1

NCB: nickel(Il)carbonate hydroxide tetrahydrate

* vehicle control, 0.5% CMC Na solution (5 mL/kg)

-, Negative; &, Very slight; +, Slight; ++, Moderate; ++, Severe; Pos., Total of positive grade

[ I, Number of animnals examined



Table 27
Combined repeat dose and reproductive/developmental toxicity screening test of NCB by oral administration in rats

Histopathological findings of males at the end of the recovery period

Dose (Group) 0° 10
Grade R Pos. R e Pos.
(Testis) [5] [5]
Atrophy, seminiferous tubule, focal 3 1 1 0 O 2 4 1 0 0 0 I
(Epididymis) [5] [5]
I

Cell debris, lumen 4 0 1 0 0 1 4 1 0 0 0

NCB: nickel(Il)carbonate hydroxide tetrahydrate
?vehicle control, 0.5% CMC Na solution (5 mL/kg)

-, Negative; +, Very slight; +, Slight; ++, Moderate; +++, Severe; Pos., Total of positive grade
[ 1, Number of animals examined



Table 28
Combined repeat dose and reproductive/developmental toxicity screening test of NCB by oral administration in rats

Histopathological findings of females at the end of the recovery period

Dose (mg/kg) 0° 10
Grade - o+ 4+ A+t Pos. ' S T e e Pos.
(Ovary) [5] [5]

No remarkable change

NCB: nickel(II)carbonate hydroxide tetrahydrate

?vehicle control, 0.5% CMC Na solution (5 mL/kg)

-, Negative; %, Very slight; +, Slight; ++, Moderate; +++, Severe; Pos., Total of positive grade
[ T, Number of animals examined



Table 29

Combined repeat dose and reproductive/developmental toxicity screening test of NCB by oral administration in rats

Estrus cycle of dams

Compound NCB
Dose (mg/kg) 0 0.4 2 10
Number of dams examined 12 12 12 12
Pre-treatment period
Number of animals showing type of cycle
4-day cycle 12 12 12 12
Treatment period
Number of animals showing each type of cycle
4-day cycle 12 It 10 12
4 and 5-day cycle 0 1 2 0
Frequency of animais of which type of estrus cycle
was changed after the treatment 0 /12 1 /12 2 /12 0 /12
Mean times of vaginal estrus during meating period; mean=+S.D. (N) 1.0 £ 0.0 (12) 1.1 £ 03 (12) 1.0 + 0.0 (12) 1.0 £ 0.0 (12)

NCB:nickel (IT) carbonate hydroxide tetrahydrate
*vehicle control, 0.5% CMC Na solution (5 mL/kg)



Table 30

Combined repeat dose and reproductive/developmental toxicity screening test of NCB by oral administration in rats

Reproductive performance of animals

Compound

Dose (mg/kg) 0 0.4 2 10
Number of pairs examined 12 12 12 12
Number of pairs copulated 12 12 12 12
Copulation index 100.0 100.0 100.0 100.0
Number of pregnant females 12 12 12 12
Fertility index ' 100.0 100.0 100.0 100.0
Pairing days until copulation; mean=S8.D. 32 £ 09 24 + 1.7 26 £ 1.0 22 + 1.1

NCB:nickel (II) carbonate hydroxide tetrahydrate
* vehicle control, 0.5% CMC Na solution (5 mL/kg)

Copulation index = (number of pairs copulated / number of pairs examined) X 100, %
Fertility index = (number of pregnant females / number of pairs copulated) X 100, %



Table 31
Combined repeat dose and reproductive/developmental toxicity screening test of NCB by oral administation in rats
Development of pups up to day 4 of lactation

Compound NCB
Dose (mgrkg) , 0 0.4 2 10
Number of pregnant females 12 12 12 12
Number of pregnant females
with live newborns 12 12 12 11
Gestation index 160.0 100.0 100.0 91.7
Gestation length in days 223 £ 05 (12) 224 £ 05 (12) 223 £ 05 (12) 227 £ 05 (11
Number of corpora lutea 161 = 24 (12) 164 =+ 1.8 (12) 165 =+ 1.4  (12) 162 = 1.9 (11
Number of implantations 153 £ 24 (12) 153 £ 23 (12) 153 & 1.6 (12) 158 & 2.0 (1D
Implantation index 954 = 54 (12) 932 £ 66 (12) 929 = 5.0 (12) 978 £ 3.1 (1D
Day 0 of lactation (at birth)
Number of newborns 142 + 2.1 (12) 140 = 1.9 (12) 143 = 1.5  (12) 145 £ 23 (1D
Delivery index 926 = 4.9 (12) 91.7 = 60 (12) 93.1 £ 64 (12} 914 = 80 (1)
Number of live newborns 13.8 + 2.5 (12) 13.8 + 2.0 (12) 135 = 1.9 (12) 13.7 £ 3.1 (1
Males 6.7 = 2.2 (12) 67 £ 24 (12 71 £ 25 (12) 75 £ 24 (11
Females 71 £ 21 (12 72 £ 2.1 (12) 64 = 25 (12) 62 £ 26 (1D
Birth index - 892 = 69 (12) 904 = 57 (12) 887 £133 (12) 873 = 166 (11)
Live birth index 96.5 + 6.6 (12) 98.7 = 44 (12) 953 £125 (12) 951 = 140 (11)
Sex ratio on day 0 48.9 £13.0 (12) 479 £15.0 (12) 524 %173 (12) 553 £ 144 (11
Day 4 of lactation
Number of live pups 13.7 = 25 (12) 13.8 £ 2.1 (12) 133 & 23 (12 135 £ 28 (11
Males 6.7 = 22 (12) 6.6 = 2.4 (12) 70 £ 26 (12) 75 £ 23 (11
Females 7.0 £ 2.0 (12) 72 £ 2.1 (12) 63 £ 26 (12) 60 £ 25 (11
Viability index 994 = 20 (12) 994 = 2.0 (12) 982 + 64 (12) 983 = 3.8 (1)
Sex ratio on day 4 49.1 £129 (12) 476 £149 (12) 523 174 (12) 55.8 + 143 (1D

NCB:nickel (IT) carbonate hydroxide tetraliydrate
Values represent mean+S.D. (N)
® vehicle control, 0.5% CMC Na solution (5 mL/kg)

Gestation index = (number of pregnant females with live newborns / number of pregnant females) x 100, %

Implantation index = (number of implantations / number of corpora lutea) x 100, %

Delivery index = (number of newborns / number of implantations) x 100, %

Birth index = (number of live newborns / number of implantations) x 100, %

Live birth index = (number of live newborns / number of newborns) x 100, %

Sex ratio on day 0 = (number of male live newborns / number of live newborns) * 100, %

Viability index = (number of live pups on day 4 of lactation / number of live newborns) x 100, %

Sex ratio on day 4 = (number of male live pups on day 4 of lactation / number of live pups on day 4 of lactation) x 100, %



Table 32
Combined repeat dose and reproductive/developmental toxicity screening test of NCB by oral administation in rats
Mean body weight of pups up to day 4 of lactation

Compound NCB

Dose (mg/kg) 0 0.4 2 10

Day 0 of lactation

Number of live newborns

Male 6.7 £+ 22 (12} 67 £ 24 (12) 7.1 £ 2.5 (12) 75 £ 24 (11

Female 7.1 £ 21 (12) 72 + 2.1 (12) 64 £ 2.5 (12) 62 £ 26 (1)
Mean body weight (g)

Male 69 £ 0.7 (12) 68 £ 035 (12) 6.7 = 0.6 (12) 69 = 07 (1D

Female 64 + 0.6 (12) 65 = 0.5 (12) 64 + 0.5 (12) 66 = 0.7 (11)

Day 4 of lactation

Number of live newborns

Male 6.7 £ 22 (12) 6.6 £ 24 (12) 7.0 + 2.6 (12) 7.5 23 (11

Female 7.0 £ 2.0 (12) 72 £ 2.1 (12) 63 = 26 (12) 6.0 =+ 25 (11
Mean body weight (g)

Male 11.2 + 17 (12) 109 + 1.3 (12) 11.1 £ 09 (12) 11.3 = 1.5 (1)

Female 03 = 1.1 (12) 10,6 £ 1.2 (12) 10,7 + 0.8 (12) 10.8 =+ 1.4 (11

NCB:nickel (II) carbonate hydroxide tetrahydrate
Values represent mean+S.D. (N)
* vehicle control, 0.5% CMC Na solution (5 mL/kg)



Table 33

Combined repeat dose and reproductive/developmental toxicity screening test of NCB by otal administration in rats

Morphological findings of pups

Compound NCB
Groups (mg/kg) o* 0.4 2 10
Dead pups
Number of dead pups ° 6 3 11 10
Number of missing pups 1 1 1 1
Number of dead pups examined 5(1)° 2 10 (3) 10 (2)
No. of dead pups with external changes 0 0 0 0
No. of dead pups with visceral changes 0 0 0 0
Live pups
Number of newborns examined (Day 0 of lactation; at birth) 165 166 162 151
No. of newborns with external changes 0 0 1 0
Types and number
Dwarf 0 0 I 0
Number of newborns examined (Day 4 of lactation; at necropsy) 164 165 160 148
No. of pups with external changes 0 0 0 0
No. of pups with visceral changes 0 0 0 0

NCB:nickel (I} carbonate hydroxide tetrahydrate

? vehicle control, 0.5% CMC Na solution {5 mL/kg)

* including missing pups

¢ parenthesis indicates number of dead pups with rotien internal organ
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