Exp. No. 7823 ( 115—188 )
FINAL REPORT

i

BRI = > v (D) ORI OO REARERR

HERE S - 7823 (1 115—188 )

FER17TESA 11 H

BT EE [RRAELR

MEEA R RERRT MMz 5 —

Page 1 of 37




12.
13.
14.
15.
16.

Exp.No. 7823 ( 115188 )

FINAL REPORT
B K
BEH oo s ssesssessi e eesestan e SRR SRR 5 RR R EEREARERRA ebnnt 4
BEBRIIDEL oot be et ee s s S 28Rk R SRR 8
BRBRIBHIS JUUTTTE oeiooeeeeeeeesveses s s ssssssmm s sessse st e AR AR R RS 5 10
FRERIE T .o e es s ess s s ssesec s smsss s ass s eSS b4 e b b A 18
BEEZIS LTI oo eeseeseesssass e ssessssss s o seesssaas eSS AR R 20
BREE TR e oo eeeee s s s AR AR AR AR AR R 21




Figures

Figure |

Figure 2

Figure 3

Figure 4

Figure 5

Tables

Table 1

Table 2

Table 3

Table 4

Table 5

Exp. No. 7823 ( 115—188 )

FINAL REPORT
Growth inhibition of CHL cells treated with
nickel (IT') carbonate hydroxide tetrahydrate [Short-term treatment] .....ccocoeerrorrecrnnnrcennennes 24
Growth inhibition of CHL cells treated with
nickel (1) carbonate hydroxide tetrahydrate [Continuous treatment] ... vceeveciccrecinrecccnans 25
[ncidence of structural aberrations induced by
nickel (I} carbonate hydroxide tetrahydrate [Short-term treatment: —S9]........ccoovecvrroronnenn. 26
Incidence of structural aberrations induced by
nickel { I} carbonate hydroxide tetrahydrate [Short-term treatment: +89].......coovvemricinnn 27
Incidence of structural aberrations induced by
nickel (II') carbonate hydroxide tetrahydrate [Continuous treatment: 24h] ... 28

Results of growth inhibition test of nickel ( I ) carbonate hydroxide tetrahydrate

[ShOTTEITN TEATMENL] .eeveieeereteeerecnescr ettt sbs s s e s s bbb st s 29
Results of growth inhibition test of nickel (1) carbonate hydroxide tetrahydrate

[CONTINUOUS trEANEINE] .. evcrrererierennisnecesasemss s nieersessssmsssestareseeremsrosner e sasearessesesensesens enssarasassess 30
Chromosome aberration test in CHL cells treated with

nickel (1) carbonate hydroxide tetrahydrate [Short-term treatment: —S9]...........cccccovinrivrninn. 31
Chromosome aberration test in CHL cells treated

nickel ( IT') carbonate hydroxide tetrahydrate [Short~term treatment: +S9]........coceccemaiveciinenn. 32
Chromosome aberration test in CHL cells treated with

nickel (1) carbonate hydroxide tetrahydrate [Continuous treatiment: 24h] ... reeicncnrens 33




1L

L2

Exp. No, 7823 ( 115—188 )
FINAL REPORT

YRR T O in viro BBSRIZEWT, WEAMRER=y 7 (1D $3REERE
EHELRNLO LML

BEMRRE = v 2 (1) OBREHI W TREKBREFREOFTREREIT 57
W, Fardm—X  NAAY—-FRHESRIEE (CHLAY) %V in vitro e RE
HEBEITo

& HH LM U7 AR R R 2 R B 2 RE L. BrafkRwsmio
SIS RIALERE-S9 A T1E 471, 67.2 35X TR96.0 ug/mL, [AHS9 AERTIX 120, 172, 245
B L0350 ug/mL D 3~4 AR OV TIRMRESBIE E FH L7

FORER, WEMRB= v A (D) ABEEORS, SFHEAERE-So A X TUS9
MEONWTHIZINT S, BARERREAGRYE WBEREROIIEMRE) OFFIIR
B EIIRI T, +S9 AERDERHERIRRIZ DV TiE Cochran Armitage DEFRE THE
ERTD LN, BROBSIEETH 1.5% KL, Y& —niRisRoEaT—
# (Appendix 4) OFHNTH o772, AHFRNCHEE RGN TIIR V2R L.

7, EEERE 24 FERIERIZ OV T 594, 119, 238 BETN47S5 ugml D4 A
BlIr oW T L. TORBE, WToARICBWTHBEE L RGERE
B OBEERELRLNCEIRE) OB LN T

ERFRLERE-S9 MR X USERFERIE OB M E Thi~ 1 b1 C
(MMC) 72 b TNZEH+S9 WHEOBENRIE L 7 afRk A7 7 I F (CPy BT, B
EABEREEONBASBEN LR L CBY, BHTR L LB L TREAFIZAR
(p<0.025) ZpEMER L.
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R EA
HHEAM R = > 7V (1) (J&4 : Nickel (1) carbonate hydroxide tetrahydrate)

ny NEE

(2} -9

94.7%

FEERE (5 FE376.18) FONi (R 58.69) DOEEIIFRETIL 46.8% (58.69
% 3/376.18) THHH, Ay b Ni FEAEEFIT 43% TH 727280, 94.7% (443
/46.8) & L7z

BOETT

RiFdl

=t

RIFRPT

LRl o 7 —RYEREE (C-3)
CAS No.

39430-27-8

L34
Nickel { I1) carbonate hydroxide tetrahydrate

S FE

N1C03 * ZNI(OH)Q * 4H20
SFE

376.18

304.11 (SEk4)

AN
33RO E

R
TEMERRE BRI, BROWE
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TEEIZBIT AR BT, RS ER2ER L.
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HRMEO—® Qg FRELE, AV IIERLS L.

TEE
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LTI A ho 7=,




Exp. No. 7823 ( 115—188 )
FINAL REPORT

13. BEEIB XU

13.1.

13.2.

13.3.

13.4.

13.4.1.

PBRHRER

SRR BV A RAKRERRIESER S TWA Z &5, BBk
ELTF v A =X« NLRZ—FRREOBMESEMIE (CHLAIU Aif) 2R L.

CHL/IU ERRIXBEFD 59 4F 11 B 15 BICENRAERRET (B ByERLRRFEENT
B 2By 52520, —ERIiC W TP A F LA RS K (DMSO:GC H; #iE 99.9%;
Lot No. K26414578 ; Merck) ZZAEH T 10%M L72%, WEBEPIZRGT L. 78R
WCEBRLTHRL, R L/oMa R AR Lok, 3~S R RICR L b oA L.

7235, FIRERIREITHIREA TR U 27 oMl g, EMARERER TIIMAE 2 OM
fadk, RAERFERER CEIRER) TidakRE7 omMigz Ay .

HRE T v MR A 27T A{ERRE (B, ENERORE (179 KHD, Qe
g (B R 25 ROMBIH 82%) DEIEZ & NI RE LUBHAICRIT D
HoERBHIREE OMREER L, REOR R ERICER L.

BRI OB

Eagle-MEM i@ {&Es3 (IWAKI : Lot No. 317064 ; JB7 7 /7 775 R) (Z3KEL (56°C,
30 43) FAMPFITE (Lot No. 427252 [HERRMEREIHIEER] 70 5 UNT 472959 [ReEafkR
BRI L USEMEAER] ; Invitrogen) ZHABE T 10%IZ75 X oML, REHED
BRI AR E THRIEET 4°0) IZRFL.

BREH

COf V¥ vl H e (ZPEBHE A F AT 4 0) BV, COBE 5%, 37°COFEHE
THRAREE L.

S9 mix

HBEH% 6 » BLIA® S9 mix {Lot No. CAM-506 ; & v o—.) ZREBRICHERLE.
fEFARFE CRBIEE 7 Y —Y— GRERE-80°C) IZRTFLT
SO OFREL AR

SO BB OEYRE, M RS, FEWHEZROWIIHEEHFEERRIR L.
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oy &S RAA-506
BEER B VR 167 A 16 B (EMEIRSHk%E S AE)
&= RE Z < b : Sprague-Dawley 7
%, B 1,7 B
{LN:2} 207~240 g
figas Rk
TEYE Phenobarbital (PB) 5 X U 5,6-Benzoflavone (BF)
. PB: 30mgkg 1E (18R
&giggﬁ 60mgkg 31 (2~4 HB)
BF: S8O0mgkeg 1H (3HA)
5 HE AR B
BHEE 26.69 mg/mL
S9 mix DEARY

S9 mix 1 mL FOERBEMOREEF LTI R L.

S9
MgCl,
KCl
G-6-P
NADP

HEPES #&###& (pH 7.2)

HEAK

-11 -

0.3

33

mL

umol/0.1mL
umol/0.ImL
umol/0.1mL
umol/0.1mlL
umol/0.2mL
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B E IR ORI

AHERPEIIR, DMSO & BIZRE TS DD, KICBHFIIETH Z 200, 8k
YE A AR AER (BASER AR : Lot No. K4B72 ; KIFRIZET ) ICREL,
FIURIR & Lic. AEBRE IEOR, MERERS IUEKIMELERL, T8
BRI 1306 & L7z, 7ok, MEFREUILITOXNCRDTE.

BRI () O5FE

WRMEREE= v v (1) |ARMOST8 %0947

376.18

= 1306
304.11 % 0.947

FRRHITRIAIRER TIE, ERERTICFRRIRER 304 mgmL i) ZHEFH L. 20304
mg/mL FREURIR % EREEE CIER AR L, 152, 7.60, 3.80, 1.90, 0.950, 0.475, 0.238,
0.119 B LT 0.0594 mg/mL H TR L7,

P fRERBCRIUTOEY IR L7,
- SRR RS-S9 ALER
EREAN RS (4.00 mgmLiK) ZHEMH L. 0 400 myml FHRUFE A
FEECNER AR L, 2.80, 1.96, 1.37, 0.960, 0.672 B XU047] mg/mL iEE ALz,
- SERRRALERIRHSO AVERTS X USHIREALERTE 24 RFF AR
FEREAMCRRIEE (304 mymL %) ¥R L=, 20 304 mg/ml REUER 24 H
I CHERAIRL, 15.2, 7.60, 3.80, 1.90, 0.950, 0.475, 0.238, 0.119 33 LT} 0.0594 mg/mL
BB

- EGRERE (GBIRAER)
ERERTCRRREE (5.00 mgmL %) Z¥HE L. 20 5.00 mgmL AR A FER
TR CIERAIRL, 3.50, 245, 1.72, 1.20, 0.840 3L 7r0.588 mg/mL #RZ AR L 7=,

VIR T BB, ERNCAE T o 7.
pojicta

Pt (S0 xipe
R (AR TRBRLZ.
-12-
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Bt AR (SERSRIALER:-S9 ALERS & USEREALIRY: 24 FEfAEE)

B A (RAERFFHA : Lot No. K2K80 ; KIFRIEETIR) smL oEM L~
A h=A > C (MMC : Lot No. 382BBC ; il L) % ARAERK (AAERE
AP © Lot No, K2H96 ; KIFRISKTIR) & AWTHRRL, Iml FoOoFE L&,
FRRTE LI b OERBRIZHWE.

8T, ERRsEET 0.1 pg/mL, EFAEEET0.05 pg/mL & L7,

REMEsCHER (ERFRAEREESO ALE)

SR (Lot No. K2K80) SmL iZiEfE L7227 2R 277 I F (CP: Lot No. 3045 ;
HEPRRIE) ZABEAIER (Lot No.K2H96) #AWCHIRL, 1mL FooiEL724E,
HRERTE L b DR RV,

HEIZ 125 pg/mlL & L7z

FR PRI (TR

Jisks

HA RI4 v EEDLNZEBHABETH S 3040 ug/ml. (EAHD 10 mM 18Y) 2K
BHAEL L, AT 1520, 760, 380, 190, 95.0, 47.5, 23.8, 11.9 BLU594 pg/mL D
10 & & MinBranHRBRoOHE > L.
R D T L USRI

1 BEHD 2 vz AT AV,

RBES, WEHERBIUEEZHET A LICLVE 23R LT

SRRSO A

127z ADTL— b GERA~AVF 7 L— bk 2F : (ER~—27 54 b)) O U
IR A PV T 8 x 10°HIRS,mLIZ 5L U 7 MRS | mLABTE L, 3 ARkSE
L7z BEMTH, 13761058 LImBA CRES LUHBIREOMBE LT o7, 6 B
RS ARIT 7o, FU DA OEBRREREL, XAyl VEEER (Lot No.
103K2403 ; Sigma-Aldrich) %V THIBRAYEE L7z, SRRk 500 Lz inz, =
bz 18 B R AT 7.

PRI AR

£ 7 TIAT 8 x 107N, mLIZ FHEL L7 MRVl 1 mLA9BTE L, 3 RRAESE L7
FERRACT IR, 137610508 L7518 TS L USRI E DB 51T ~ 7+

T D% OWET 13,73\ FIECE L .

AR 24 LR
BT 8 x 10 mLIZFREY L 7 ARAVRRE I mLA3RRE L, 3 HRIEE L.
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EERETE, 137602508 L-BE OB L UOWEBHE OB AT 7. 51T, 24
BFREIRE R R ke T 7.

WEE—E
R SO
2222 S9 mix SOERIR
-89 s 540 L - 60 uL
+89 4R 440 pL 100 uL 60 uL
24 FefALEE 540 uL - 60 pL
WS oBig:
KAFRPEIZ BT, ERBRAER L UMK TR AT E DR B IR CEE L.
S0%AERRIEE IR OB H

FRISEREIN BRI L 72 F v = A HEERR R BR &, 10%PHEE R~ Y iR
(VRS EA : Lot No. KLN8969 ; FIYGMIBET ) #M0% TR 10 M % EE L7z,
TNT, 0.1%7 UREA - 31441 > b (Lot No. K31134240 ; Merck) 7KEKT 10 4>
MMia R geE L, &7 10— MRAELZ%, BRsSE. £/ WBREER 60%
TF =)l 1%ERRKYAR) % 4 mL Nz, 5 OMME Uiz, YRt (105-50 A .
ASZBUERD & BVTER 580 nm TROLEEZRIE L7, Fatet RO 5
o (=lsEFs) *EREFHC VW TRDE.

E BT, WIHLOAERE & &R RO Do, ey MEZRAWT
S0VveHER RN 2 B U, BEHUTIX 5.94~1520 ug/mL D 9 & (-S9 4LH), 23.8
~1520 pg/mL 0> 7 A (+89 J) B LT 5.94~T760 ug/mL > 8 A (24 BEELE) AW
7.

QOB RERR

A&

FRRRIETEINEIRBE R b, AERFMALIRIE-SO LB IS X UNERTAAERE 24 BFEALER T
i, MIRROHETEE 50%LL EIEI4 A L RIS HRAESARL L. ENEAEE
+S0 U TY, MRHETEIIHIRRIC RV T, BAEN TR EREY ORI LY,
IERE TS IHIVER SRR T & 72 o 7272, 3040 pg/ml (k¥ 10 mM FH24)
FRERABRL L, UTIORLE 6~7 BE (Ak 107 [-S9 403E], Abk2 [+89 238k
LOv24 BRI ERELT

-14 -
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SUERYE HE (ng/ml)
IERFRALERE-SO AL 470 672 960 137 196 280 400
SHRFRMEEES 0B — 95.0 190 380 760 1520 3040
AR 24 BERALEE — 394 119 238 415 950 190

THREMTLZABII W TREHEREDEBSR T ER L.

SERFRMBREHSO BRI BT, FHEXTREN 3 BRELN 2o kb, AR
2 Z CENRER L EM L. BIERERTIL 500 pg/ml. #EFHAEL L, PTIORLE
THE (107 EREL, 055 6 AERIZOVWTAR L,

SRk A& (ug/mL)

A%
Ly
few]

SEREF AL RS9 AL 588 84.0 120 172 245 500

|

THEEA L BRI W TREAER OB R L.
72721, 588 ug/ml iZ oW TITER % EiE L 2o 7z

R 7V — MRS LU B
1FAEYEY 2807 — FEBUE.
PEER, MBI OEEYRHETA I LI NE T L — M ERBI L.

FHRFRIALERYE-S9 A0TE

BER 60 mmOTL— b GEIEEERL v— L L —2 5 ) 128 x 10°0k,”
mLIZFHEL U7 ARRTREEE S mL (4 x 10%0R0) Z3BMEL, 3 BRIESR L. BRKTHE,
13.8.6.(ZF0HE L7=8Ea T, 5B R L USBIE R E OB AT 7. 6 BEfEE
BEGIT%, £ — FOBBREEREL, YAy ) SEEEE (Lot No.
103K2403 ; Sigma-Aldrich) Z W THIBRZ TS Lz, SRS s mL ez, 256
(18 REREER Al ) 7ot | T e B A R VR L /e,

FORFRALTRIEA-SO 4038

7 L— MZ 8 x 10°HIK,/mLIC AR U7 ARV e S mL 2380 L, 3 AR L7
BEREAE T4, 1386.1CFCH L7514 TR, R EB X USRS EOLE AT -
7.

FOBOEMET 138 3RO BRI T,

THLGRALIRE 24 FRREALER
F 7 L— MZ 8 x 107HI,mLIZ SRS U7 My imE S mL 8RB L, 3 BRISE L.

R TR, 138617508 LIcHE TR, #BWHE R X OB E DA 21T -
- 15-
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7o, BT, 24 KSR AT - RICEEMERZERI L.
NIRRT
B, WERYE B L OB RE
AR S9 mix kg
—S9 P 2.7 mL - 0.3 mL
+89 fnFg 2.2mL 0.5 mL 0.3 mL
24 R 2.7 mL - 0.3 mL
Wit nBER
BAFRICRBWT, EEBAtAE L OB TRRCITHE0 S B2 IR TEIE L.
BEAOER

Ye AR A ERL D 2 RE IR BB T 02 ug/ml. 2725 & 9 a2/ I FEEH (Lot No.
1187876 ; Invitrogen) Z¥RHIIL, MREELE FHICEIEEE. ROT, BEEEZEL
FIeBB U7, 025% MY 72 U8R (Lot No. 1208746 ; Invitrogen) & W T L—
FABARN A FBEL, BRLERNOBSERIOMA . MIREEE 1000 vmin T 5 ofhE
DB L THSIEA RO T8, 37°C IZARB LTV 75 mmolL 3kl U w7 A/KEK
% SmL AN, 37°C BT 16 RHERERE 1T o 7o, ORI X D IRRIRZER o,
KELTEER (AF/—N3%5 B 1) THlsxBEE L. EERE 2 EHiL
7otk HLVCEERY EEMA THIREBER S L, BUIBESEADAT A FAF A LT
2T OWMT L. T4 FIERE+2ICRREE, 1/100mol/l - U w7 A - U ERE
&% (pH 6.8 : Lot No, TP601374 ; Merck) & AWVTAHIR L7 1.2%¥ AV EAHE (Lot No.
OB318388 ; Merck) T1245MHE L1z, RT4 FERAKELEHE, GBIk

1 7L— h472 Y 2~3 oG ER R (ERIL 72

AR BRI B DRIE

Pefe (AR ERIRF BRI, SR BB S L OB MR D& 7 L— Mo
T, ATP 74 b A—F— (LI FAHX—C-100LU : v a—<>) 2RV THIaRERE
57— ZEEE L.

e, 1% Tween 80 7KIEHK 2 mL &47E Lo/ REBREID, BIRAE UiBlgii
S0 uL I UIEER L TvbR 20 REE Ls. HIERTF = — 7L ZOEAWE % 100 pL
SEL, ATPRIERREX v M (L3 7 x—1 250 F v a3—2 1) ORHERAFES 100 pl
WL, %R (Relative Light Unit ; RLU) ZEIE L7, BRAEMBRICRITS

RLUZx3 5 (=HI34EFER) 2EFRERT O VTR, MiSiEmsiE e L.
- 16 -
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P8

—S9 AR L TR 24 BERALENC 33\ T, 13.8.9.1281F DX HIBERAER S0%Kii 2
REZRLECABRETRERARL Lo, -S9 QBT 5 3 AR, 24 QR TR
BERAE (475 pgml) TEETREZMIZSHRER 200 8) [T RVERER b o T
723, BT 4 AREHINSG BERAR) & Lz +S9 LB W TIHREaERRR
FRER TR LA SIa S ER 0700, BEFREHEN 2 HE LR LN T
TEnb, ENEREERL, TOERLEE L. 138912817 DR HIaEREEE A
50%ATMIT e B ABITBELARETHY, T, 50%L EORETHEETTRE kA
HER (2008 1T VBREN B ot LiehioT, FExHHRREREEE 50%LL BT
RARLEVARSEEAES L, T 5 4 RETFHINS @BERE L Lk

RN NopT o =3

SRR & G EE D TN ENOIRAE o — MU LTI L. 2721, Sk
FIOERESY MRIZ DV TILENRBROEA SR A L, ITEE L RakRERRD
BRI — Rl KOBEL T L2 -7,

F7L— P70 100, T72bb | HENRY 200 HOSEPIHEERMET (x
600) TEBIE L7z, 72171, 24 BFRIAERD 47.5 pg/mL IXHIRREMEAER 0725 183 B
FUMBIERTER2oT.

Pt EOFRERIELE LT Y v (gap), Yoot (ctb), BEEUINT (csb),
@A RRTH (cte), REAZTH (cse) BIUEOM (oth) OEEREIZHELE. =
L, PefairEd DA FICEREMRISSTEEL, ROKRUIROEINED b
NBEE, TOFEREMFRIR SR AEO SRS, D oRROMwEMLETH TN
ROWBRILOAF ¥y v 7E LTEHE L.

e, BORFE LT 1 BRESY 200 @O EREEE L, FRESOHE
Bz HOWTHEHR LT

FER O

BFHIIEF ¥ v T OMRE T AMREEDRVESIZ DN TITo .

REMIROMIRBEE %, Fisher DEIEREREE (FBEKERM2.5%) AV TRE
L7z, F£i2, BEEEMHIZ WL, Cochran Armitage OBEFARE (FEABER R 2.5%)
FHOTRE L.

Fathed IERE & bl U, R BR I BV THBENED bR, »vo, BRILKE
RO ENDD, HDIWIBREIER SNBSS, BESHEL. EL, &R
HIZRHETL, RBREG T COAMNRTSELER L TiTo7.

-17 -
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14. REER
14.1. FER TR

14.1.1. R ERE IR RS R
KBRS R A Figure 1, 23X Table 1, 21R LT
S0%HERTHETEIHITE RS, ERFRILERE-S9 ALEE C 215 pg/mL, [RHSO ALERTIE 1495
pg/mL, EUETALERT: 24 BFRAEECIX 114 pg/ml Tho7c. 272 L, BRAEHICR VLTI,
BB T IR LW o R OB S BB ST 7, BOCEDIEML, R
E LCHIIRATENE < BEHIN . AESITRHIISO B TIRE IR Sz,

14.12. %08z
WeBR B AERRRAA R L OB THE, W OABIZBWTH 95.0 pg/mL LI EDH
BIZRO T TWRGEOIBRDERRY ORTERRD bivz.

14.2. Hufa R ERER

142.1. SORFEOERE-S9 WL

RERFE R & Figure 3, Table3 38X U Appendix 1 {27 L7z,

RS v 7V (D B T ORISR HERMAT, 47.1 pg/mL T0.5%,
672 pg/mL T0.5%, 96.0 pg/mL T 1.0%%R L, FRtERPERE (0.0%) & Mk UHRe/nig
IMEERH Siadso o, EEMHEROHBSEREY, 471 pg/mL T0.0%, 672 pg/mL T
1.0%, 96.0 ug/mL TO0.0%ZERL, BRI (05%) LR THhok. £, HEL
KAE LTo AR TESE ORAMERBER S, RERREFHIFPOSHERTHD 9.0
pg/mL TOMREAFRIT 45.6% Th o 7.

—75, BB E MMC TR L7l T, ReEERELSEEBESNh, ©
OHIBSEREET 29.5% (p<0.025) Th-o7o.

1422, FORFROIRRESO AL

FREREE S 2 Figure 4, Table 4 35X U Appendix 2 (Z7R L7z,

R REE= v L (1) EEEE TORAAEERFHEIREIL, 120 pg/mL T 0.5%,
172 pg/mL T 0.5%, 245 pg/mL T 1.0%, 350 pg/mL T0.5%%7R L, FEMEREREE (0.0%)
& b UBARE AR B IMIZERY B e d o To. (AR D HERAREE 1S, Pt BREE T 0.0%
T 0, 120 yg/mL T 0.0%, 172 pg/mL T 0.0%, 245 pg/mL T 0.0%, 350 ug/mL T 1.5%
#7RL, Cochran Armitage DEFRE TIXTEBEIRH oI, HBEBREOEKTH
1.5% L EVMETH -7, 7o, ARICKE L-BlAeTRo bRl ggsn, Re
FEEBIERPOBHEETH S 350 ug/mL TOMBAEFEL 56.9%TH Y, HlAETSE
25 41.8%% 500 pg/mL TIIABRFEHIER O, BELRTRETH T,

- 18-
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—7, BB O CP LR TORGAMIERY HBRME L 29.5% (p<0.025) T
Hoiz.

B ALTRY: 24 RS

RBER % Figure 5, Table 5 33 R Appendix 3 (/R L 7%

HEMERER = o 7 v (1) AR TORBAEE R F AT, 5.94 ng/ml T0.5%,
11.9 pg/mL T0.5%, 23.8 ug/mL T 1.5%, 47.5 ug/mL T 1.1%% R L, EBHEEREE (0.0%)
& W BB RIEINIEE D bl oTn, TE L, 47.5 pg/mL [T, BERHa s
HIEED 200 BT 2o T2 7e, FRtEN BRI L7z

fEEA BRI O HBRBERE 1L, 5.94 ug/mL "T0.5%, 11.9 ug/mL T0.5%, 23.8 pg/mL T 0.0%,
475 pg/mL T 1.5%%R L, BVEHREE (0.0%) & B UBRRE/RMIEEED Hedho
7z,

F70, FBICEF LRAETFEOBA R SBIE Sh, RaEEETHbTOm
BTHD 47.5 pg/mL TORRRAEFRILI78% THh o7z,

—77, B BRE MMC TR L7 ABIa TIIRARRER A SE@EE S h, F0
HBRBEEE L 22.0% (pg0.025) Thote.

g oBE

BRI AERRRLATS & UMABKE T, —-S9 AER 96.0 pg/ml LI EORE, +S9 D
120 pg/mL PLEDEE, 24 BEEED 950 pg/mL LEORE, FRFEIUIBNTHT
VR OB E R ORF RO b,

- 19 -
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15. BEBIUHER

HENE B o v (1) OFREM, ThbbRafREFREOFELRITS
7o, R (CHLAU) ZRWE inviro PG ARFEHER LT EHE LIz,

HIREFERRRERE R A BT, SORRIALEE-SO OB, [RI+S9 ALER TIIAIREE LD A
FIRO LN A HET TR L

FORER, HEMERE= 7 (1) QEROBE, ERFAEE-S9 SR L TU+S9
MERNTIUCRBW T e ek R Y (BERELRONCEEIRY) OFRILGED S
AU o7z, +S9 ALERDFEEMEHIRIZ OV T, Cochran Armitage DEMRE CHERE
DRD LN, BROHBBEETH 15% LKL, YerF—oRtRoBTRT—
% (Appendix 4) DEFENTH 7272w, EMFRICEEREMTITR Wl L7,

E, EETNERE: 24 BRI OV T AR IR ICERD b D HE X THRE
LUBAMGHBIER 2 30 L722%, W ThOBEBWTHURRRAKER ERELLT
CERRE) OBRIGED o7

i, AERWEEEMERE= v/ (1) OBEEFEIT OV TRTECSTIE, NALA
& PR AR E AR TR T B L LTV A, BRAMOREIIREE
T,

F77, IARCTIE= v 7 /LB DRE ISR T —71 (B MIxt L TRPAMERS
) L LTWAY. BB THEANT 7 I VEE= v I, BiE= v VB L U= v
FIAATOVWTEE, AR AR RSB TR L RE LTV .

70, BEtER RS B VIR E R TORE AR BRI T b SRR OB R
F—4 (Appendix 4) DEIFANTH D, HFBIIBNREH TS LT s h .

PEORBERDD, HEHABRANT MW CHEEMRE= v 7/ (1) OIFHEEE
TR T SRR REF R L HE L.
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16. BEIR
1) “BlRZ4eF—F 3 — b (MSDS No. JW140103)”, Foorige T3Emalatt, KR,
2002,
2) FEE SEEER TLEAR (CEPERER e Ueiemtis FE
HREREICESS BReEpE ERFERT—#4, JETOC, HA, 199,
p.142-147.
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Table 1. Results of growth inhibition test of nickel (II)carbonate hydroxide tetrahydrate
[ Short—-term treatment]
[ Shert-term treatment -59] [ Short-term treatment +59]
Relative cell Relative cell
; O M T Mea
Compound Dose (pg/mL) growth(3) [ Mean ] Compound Dose (pg/mL) growth(z) [ Mea
Saline a) 0 100.0 [ 100.0 ] Saline a) 0 160.0 [ 100.0
100.0 100.0
nickel (H)carbo- 5.94 101.9 [ 101.7 ] nickel (Il ) carbo~- 5.94 101.1 [ 99.9
nate hydroxide 101.4 nate hydroxide 98.¢6
tetrahydrate tetrahydrate
11.9 96.4 [ 97.71 11.9 85.9 P 97.0
98.9 58.1
23.8 94.2 [ 97.01] 23.8 160.5 [ 99.8
99.8 99.0
47.5 90.3 [ 89.81] 47.5 100.1 { 100.9
89.3 101.7
95.0 d) 71.4 [ 71.91 95.C d) 95.0 [ 93.4
72.4 91.8
190 &) 59.0 [ 54.93 190 d) 90.5 { g2.4
50.8 94.3
380 4) 26.0 [ 27.31 380 d} 77.8 [ 81.6
28.5 85.4
760 d) 15.7 [ 14.0 ] 760 d} 53.1 [ 54.3
12.2 55.5
1520 d) 10.8 [ 11.%] 1520 d) 55.8 [ 58.4
12.1 60.9
3040 d) 18.3 [ 17.71 3040 o) 87.9 [ B83.5
17.0 79.1

50% Growth inhibition dose was as follows:

[ Shert-term treatment -89 215 (pg/mL}

[ Short-term treatment +39] 1495 (pg/mL)

a): MNegative ccntrol

d): The remainder of the test substance was observed at the end of exposure period.
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Tabis 2. Results of growth inhibition test of nickel(Il)carbonate hydroxide tetrahydrate
[ Centinucus treatment]

[ Continuous treatment : 24 hj

Relative cell

n /i r
Compound Dose {(ug/mL) growth(s) [ Mean ]
Saline aj} 0 100.0 [ 100.0 ]

100.0
nickel () carbo- 5.94 101.1 [ 161.2 1}
nate hydroxide 101.2
tetrahydrate
11.9 95.9 [ 97.2 3
98.5
23.8 9G.1 [ 89.41
88.7
47.5 7r.1 [ 70.6 3
70.1
85.0 d) 45.7 [ 47.4 1
49.1
180 4) 33.7 [ 32.41
31.0
380 d) 28.8 [ 26.5]
24.1
760 d) 23.4 [ 23.01]
22.5
1520 d) 29.0 [ 32.861
36.1
3040 oy 40.6 [ 38.8 |
36.9

50% Growth inhibition dose was as follows:

[ Continuous treatment : 24 h] 114 {pg/mL)

a): Negative control

d): The remainder of the test substance was observed at the end of exposure period.
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Table 3. Chromosome aberration test in CHL cells treated with nickel (H}carbonate hydroxide tetrahydrate
[ Short-fterm treatment ~359]
Number Number of cells with Number of cells Number of Number of
Compound Dose Time of Relative of structural aberrations with cells pelyploid
(pg/mL) exposure cell growth cells aberrations analyzed cells
(h) (%) analyzed gap ctb cte csb cse oth -gap (%) for peolyploid (%)
Saline a) 0 6 100.0 200 1 0 0 0 0 G o 0. 200 1 { 0.5
nickel(Il)car- 47.1 6 70.9 200 z 0 i 0 0 0 1 { 0.5 260 0 ¢ 0.0)
bonate hydroxide
tetrahydrate 67.2 6 61.0 200 1 0 1 0 0 0 1 ¢ 0.5) 200 2 ¢ 1.0}
96.0 d) 3 45.6 200 2 2 G 0 0 0 2 { 1.0) 200 0 ( 0.0}
137 d) 6 27.1 Toxic
MMC b) 0.1 6 71.8 200 5 18 46 0 0 0 59 ( 26.5) ~* 200 0 (¢ 0.0}
Abbreviation: ctb; chromatid break, cte: chromatid exchangse, c¢sb: chromosome break, cse: chromosome exchange, oth: others

—gap:
*:8ignificant difference from control
a): Negative control

b): Positive control (Mitomycin C)

d): The remainder of the test substance was observed at the end of exposure pericd.

total number of cells with aberratiocons except gap

{Fisher's exact test):pg<0.025
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Table 4. Chromosome aberration test in CHL cells treated with nickel{I)carbonate hydroxide tetrahydrate
[ Short-term treatment : +59]

Number Number of cells with Number of cells Numbexr of Number of
Compound Dose Time of Relative of structural aberrations with cells polyploid
(ng/mL) exposure cell growth cells aberrations analyzed cells
(h) (%) analvzed gap ctb cte csb cse oth ~gap (%) for polyploid {%)
Saline a) 0 6 100.0 200 0 0 2 G 0 0 0 ( 6.0 200 0 ( 0.0} #
nickel (I}car- 120 d) 6 101.5 200 O 1 o 0 0 0 1 ¢ 0.5 200 o 0.0)
bonate hydroxide
tetrahydrate 172 d) 6 94.8 200 1 0 1 0 0 0 1 (¢ 0.5) 200 0 0.0
245 d) 6 69.4 200 2 1 1 0 0 0 2 ( 1.0} 200 ¢ ¢ 0.9)
350 ) 6 56.9 200 1 0 1 0 0 0 1 ( 0.3 200 30 1.5
500 d) 6 41.8 Toxic
CP b) 12.5 6 98.3 200 3 7 54 0 0 0 59 ( 29.3%) * 200 a (¢ 0.0)

Abbreviation: ctb; chromatid bwreak, cte: chromatid exchange, c¢sb: chromosome break, c¢se: chromosome exchange, oth: others
—-gap: total number of cells with aberrations except gap

*:Significant difference from control (Fisher's exact test) :p<0.025

#:85ignificant difference by trend test (Cochran-Armitage trend test):p<0.025

a): Negative control

b): Positive control (Cyclophosphamide}

d): The remainder of the test substance was cbserved at the end of exposure pericd.
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Table 5. Chromosome aberration test in CHL cells treated with nickel (II)carbonate hydroxide tetrahydrate
{ Continuous treatment : 24 h]

_EE_

Number Number of cells with Number of cells Number of Number of
Compound Dose Time of Relative of structural aberrations with cells polyploid
(ng/mL) exposure cell growth cells aberrations analyzed cells
(h) (%} analyzed gap ctb cte csb cse oth ~gap{%) for polyploid (%)
Saline a) 0 24 160.0 200 2 0 o 0 0 0 0 ¢ ¢.0 200 0o (¢ 0.0
nickel (HYcar- 5.94 24 79.7 200 0 0 1 0 0 0 1 ¢ 6.5 200 1 ¢ 0.5)
bonate hydroxide
tetrahydrate 11.9 24 83.7 200 1 1 0 0 0 0 1 ¢ C.5 200 1 ¢ 0.5
23.8 24 58.2 200 0 3 0 0 0 0 3 ( 1.5 200 0 ¢ 0.0
47.5 24 37.8 183 1 0 2 0 0 0 2 ( 1.1y ! z200 30 1.5}
95.0 d) 24 16.7 Toxic
MMC b) 0.05 24 71.6 200 3 11 36 0 0 0 44 ( 22.0) * 200 0 ¢ 0.0}

Abbreviation: ctb; chromatid break, c¢te: chromatid exchange, c¢sb: chromosome break, c¢se: chromosome exchange, oth: others
-gap: total number of cells with aberrations except gap

*ip<0,025 Significant difference from control (Fisher's exact test)

1:This value was not used in the statistical analysis

a): Negative control

b): Positive control (Mitomycin Cj

d}: The remainder of the test substance was cbserved at the end of exposure period.
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