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HOBEDLETHAICOVTIL, RAERRS ICEMT 5 80ER M - SFEOHEREROMERKIC
B4 aHICESEET RETH D, HiERME - REFEOTERFABDIZONTDY R7 7T E
AAV M, BELE—ED, 0EHOBE o ARUTELZ AWV5F 0z ofFIC
FBVAITERA MIBWTEHRATAILERTELLDTHS,

BLERRME - A D OLF R OBEH UIBITORREMEICHE L TRUE 21T - 1258, —ARAIC,
FEOSETRIIMFOBETEL Y bEH - BTOTRENRLVEVLOTHD, WHORE -
R - BREEOTFEIHYOEET, RERERMN - BRBARDOLIETHMOKEL Y HEN
ETFERENG, UL, TROMBXIZERLEEZ S L ZOTERLTEI LRVWEAICE,
HEFEIL, URITERAY MIBWTRAIBIERME - |EAROILETHY DRADO TN
ZERTNETHD (FIAX, ERIMEIRE) .

Bt R DT HERAHMY - FRERR,LIBAT D WEEN H 5 R TMDOFEL,
HZ & 0oakl OFRTELELIHEERICHET IRFEMNEBRICE S RETH S, RG-SR
BERTMMEZERNI L&, BRERREHERTSEMEOTMIC X ¥ BETE 5541T1.
FBYVAITERAY POEBIITETHD, £, BEEAITIE, TR/ BHT3RESRHE
FITENTZD, SbRDTEAAY MITETHD, BRARUVHEFREFAICEL T, BEH0g
IR T I AR TR b ARG ER S EREN KV BV . FERERSR B OBENR
B BIZE, EEtk. BER. BHESCBT5bL0) 2BRETIDOREETIET
$HD, EAFRAFPOZOBRICTOVTIE, B, BAloFSHRROFMOBRICRF S5,

Hﬁ%ﬂ)&it}ﬂﬁlﬂﬁxiﬁﬂ EELTERTREBEREUTION . 28, UTERTRAR—HTHY,
IALKBEENDbDO TRV,
ok Iﬁ/ ﬁ?kﬁ '
pH
?ELFF (SRR U=IRIZE D‘ DR, BUSFEREERM)
B
Bin/ VERER DML
AT
TR
HBRRER DB
REHR



34

TEFHBIA FZA >

YRS FEARY MCBNTERT & eIl s

WOFIL, ) R7TERAY MBI B TRAMGOZEICET S HEFHEZRL TN D, £R
i, AP O TEAFMHOBEOTATICHAT LI LLERTEILDOTH S,

R51: URITERRAY MBOTERT R EFTH

55

TCHR 75 A | BRSCENERESE . BEMIEmERRNGEE
' (F_TOEEEK) .

e YR RA
cd 1 B 7 =2 =
Pb 1 B = 2 =
As 1 oy = 7= E
Hg 1 = E = E
Co 2A 2 2 = 23
v 2A = = B E
Ni 2A = B 2 . =
Tl : 2B = AE AE . AE
Au 2B = REE FE RE
Pd 2B - E AE 3 TE
Ir : 2B = RE R TE
Os - 2B = TE TE E
Rh 2B = AE AREE B
Ru 2B = RE RE E

| Se 2B E AAE RE B
Ag 2B = RE E R
Pt 2B = AE AE RNE
Li 3 = RE = g
Sb 3 = FE = =)
Ba 3. = T RE NEL =
Mo 3 = AE RE - B
Cu- 3 = AE ) 2
Sn 3 ) CREL AE E
Cr 3 = B AEL =

i

BT R R BT 5 TR AR E LTk, #8055,

1)) JRITERAAY FFRERCLY ., WA SBENEERMMLEE SR, U
7 TERR Y FORERECICELE R 2ERR VT —F 2 XBTRETH S,
2) VAZTEAAYFZRERRLD., | DU EOBEHTREIANRHESN D, ST

R RCBNTHESHETERMMICEL TR, YAZTERAY ML SRM

MOHLWAREOFELZERL, YBRI A TEAA L FOEBREVRBILL 25FR
ENEETRETHD,

B, FA. ERARRRCEERE - BEOMBE I LV RSN D BN ERT MY S
ez, MFEOVAITEAAY MERET D, TOVRITERAL FORPERDT—F
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5.6

TERTAEGA F 71>

X, BIZEUTICBTb0RhE, HboprEFRENLEBLZLEETELLOTHLHMA,. Znb
WCIREE NS b DTN,

BETF 0 &0k

ZAF IR

BLLAETEMSONWEZT—%

BAEE ML OFRUIT—#

R DI R 7 O RERE R

IR ORGSR

NARZTERA Y MZBWTIE., BAFOBENTREIDOERCEELRIFL Y 54 0ER

PEETRETCHD, HEEBERE LT, AIEUTOL I R LORETFTLENSGD, ZTALIZE
EEND EO TR,

FEie S 7 o 2R B TR A OBRELDR

TEORKEEE EEMCEMEN2WEEOITIY — B L TIHMSICERE)
FEORID HIBAT 2 LR AFY OB EZHEICEE T 5 BEFO Mk

RARN ORI ST :

JRITERA Y PP XOHE

Y RZTRRAL ME. BFIRICRD bR S TEEOE VTR RMY ZBET 5 mbic, HET
BELE R A DT — & b BLE S 7 1 R 5 b AR IS B - SR b
FRUSUTEMTI 22Xy, ENEShD.

%?vm\%ﬁmmEﬁa@ﬁdwrﬁﬁxm%@%wwzm%m@wﬁﬁﬁézﬁfmgf
Be THEIMBOEREORTEEOEIEL LT, EPmammmmva»%ﬁ@@ﬁkE%
T35, B3 FBROETORECEREREZANWSZERTES,

3 BB R et AR P RS O A —E LTRE PDE D 30%EBIRVETF

BENDHEICEBNT, BE %ﬁ?“ﬁ%ﬁ@bﬁﬁb TR OB R E R EIE LI
Xk, BRHEBIIHLEE Shian,

i%Kﬁ%@ﬁﬂ—ﬁbT%@ﬁﬁ%T@é:&%Uz&?fx%ybmiD%ﬁf%&w%%
Wi, SRR B W TER M ESRE PDE HE2BARVWI L2 BETTE3E00ERFEY
FESIT_RETHD (6EER) .
FEERFGDOBRD/NT Y I, ﬂﬂ«@mﬂ@ﬁwﬁmk&mf%ﬁéntﬁnﬁ&B&w 8
FZYXOERIIILLTOLOBREENRD,
o SR BNRFYX
. BEOEFEROILEAMMYED STV X
o HHPOIEERFMHEDNT VX

BB AICBN T, EMCRYEERTHFESLWESICE., #HRESITEROELER r—
NMORFRRI oy MM ey hARF—AOREFENZR 6Ty PHEBEINETF—F%2H-T
TERHHER VAT YFLTBIENTED, BEDOAZFYXRHIERRS FLE &9
BSEOFMAD) WEL T, TREEZBATA-DIRERLT -2 BRURELENEZ EBH S,

YR TEAA FOBBEOTWY £ L DRUXEMII Lo Tk, BEL, ZE2OEHRRY R
JTERAY FPOFBRBERL VN oTHbWE T I u—FRFEEND, BEIL., TEL MY, T
DREFW I HEIE CTERFERUHEEEZRELL LD LT3 TH S, '



5.7

ﬁffﬁ%ﬁ4ﬁi4y

A%fT?/nv—Fm%mT%%h%E?m% &

WA FTr ) aP—GRMRICEL TR, E%@&%wafﬁéﬁtwﬁ BELB LI
AUV TCRBRRAMPIBREET IV AZZENEZELZLNS, ZhiE, o) 1377/ ePd—IER
BEORMBIZRBN T RATRSMEIRE L LTEREATWRNTZ & b) MR
TRCBWTEMICEREORZEAENENSY, ThbBREBSI T, T0ROETRIE
FWR/BEENDZE, ) Wi, Zu<w b7 7 0 —1T8, BWXIZRN 5B/ FEH A8
(UFDF) &viote, NAFT 7/ aP-RETHAIN I ABNBETRIL, Hiake /5B
TSR - AL OBERMICLIVBLATNDITREERL S 2 VNI ETRET 55
HEELTNWD, 20D, AL FTF2 ) o P—SAEEETORT v FIZBNTTERMG D
BRRTEII RSN EL ENR, S X777 /e ARENEREEEETAHDT
HHHE W fE-FEYa P71 K, ZRETRHEICE L TORSFRia OE
RSB OWTIHET & TH B,

LA L., BEHORECELAEND TERHOBEMER #lE, BmIF) RUEomBE
ARREICSWTE, A AT 7 ) nP—EABATH > THLBERTRETHD, ZhbHDER
X, ENLRICIEEREFHSRREIARVEETRIZBVWTEAEND Z BB I &b,
BB 5 I b OBROEBIC SV TEMT & Th b, ZOFMICBVTIE, S
AZFT o ) uP—ERERAOREICRVC AR OEER, HESEAEHFRUREERICES
TEEAO Lo & (i, EFERERc L3EDT- D OFHXIE, RUHEIKOER)
ﬁUké&ﬂ%#T?}n/~mﬁ§ﬁ®é&%&ﬁ5ﬁﬁ%%ﬁTﬂ%)X&E?&LT%&
BRETHD,

ERFRYDOEE

TR OFEIL, TRAMYBHE PDE HEEBL RN L ERIETS200, BAOER
BB —ETh s, TERMHESTEMELEL S TRENH S, TRERMAYE
ASFRE PDE HEBIX RV LB RETA-DICER DR EERETNETHD, FEHL, #
ZITLUTO L7 u—F2EBI LR TE 3, :

. ﬁ%%xm#ﬁ%ﬁtﬁ&zr/V%ﬁfoﬁfﬁ%%ﬁﬁﬁ@uThﬁﬁ?éﬂﬁ

TREPDORT v FOEERE

. §ﬂ¢®x$7%%ﬁﬁ%¢ﬂﬁﬁuTLmzé$9& BRI EN- TREATE L B
B ER
FMF SRR - B B, ARFRE) OBEEEORE
FEDORRBEDRIE '
B ORBIE OB E
ﬁ@&&%ﬁﬁﬁ@%ﬁ

ICH Q6A L”E.'ﬁ'iéﬂ'(b\é)?ﬂ'“«iﬁéof E@ﬂﬁﬁﬁ%x%?‘ﬂ%kiﬁﬁ? LTH LV,

ﬁ?ﬁ]é’lﬁf\@$ CBWTETRT 2 nR MO EFECETHIFERE LTI, fIZEY R
TRAAY FOEE, MECS UIERT—F . TR EHIRT 3 DICRE LIRS
&Lowfwﬁ%%méﬁBhém\_thﬁméhé%@Tﬁt“

PDE {& & BETBEEE & DRI

IONEBECBWTRESNDIREPDE EIE, | BEVD=Af 7ul T b (ug/day) THRESH
TVWHHDTHY, HADEKXR—ARSEPILFENIFELROERFEEEZTRL TS, &

PDE EiZHANLORBEBOHAZRBL TNAZ M b, BEIPITEOEERSTOITER
i FMTBEDOY —N L LT, ®E PDE EFCRE~METIILEAFATSHD, FEIC
B 7 a ik, BEIRRE PDE EE2BARWI L EZRIEET DL, BRSNS -
DREBEFAMDREBORELAT TRIBINL 2BOT7 o —FERTHOTHD, RANRT
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 EETAA A N

RAMBORE POE EEEARVI L%, BONAFFRENMBETIRY . HBFIINL
DFFLarD5 bOTRIEOVTHERT 5L RN TED, HFEDAT Y 3 OBRIZY D,
HEEIL, YEEHO—AREREBEEL WAL, HMRETILERDHD, SHREEBREE
2. LTFo L5 REEIERTI LB TES,
o EREMIITFAMEEREPDEMEEZHEBTDVRITERA L MOY—1LE LTERT
5 &,
. @ﬂ#&EPmﬂﬁﬁﬁxtw’aéﬁﬁfétbk HEREELOTBLEWC L B
TOEERFXET S,
s EEMIBOTEBATEOFERRET LYY, BEBEOREIFERTIZ &,
o ARHBIIYE-T, TRTMPOEBRFECHTAER2RAAYBDICEET IEICHE
Hi+5z L,

52 EBTRAEL S, BAPOTERMYICIIERORERHSD, UTBTFI4 7 3o
WTNEBRTIHEICENWTH, ZOMOERES (RIFEERVEE) PORKHFEEBELE
HYBEIC, ¥TERERRROCBER M - BASLORRAMIESET~E TH5, VA
TERAY MIBWT, BEHRERREVRERE - FAPEFIPOLRZF B ORICEEL W
ZEBBALMIRSEBEICIE, FNLEEETIMLERLY, ERRRAR USSR - BE
NEHDBRBANE D DESIE., BNATERCRETOFEERELERTIMI. HohLDESEH
RRE LSRG - BELLOHEE—REREARE PDE ﬁ‘#%%l‘%b‘cjb( ik, =
NOBRENSDRAZERICAND ERTE S,

F7al: —REREN 10 g 2@ 2WEAIO D0, BEERRS SR 0T 0P
BB BREEAE -

IOFTaE, TRTOEERA—BECEET L EERIERDAIL2ER L LOT
<, FAREREEOCERICMRALINET  a—F 2R ETILDOTH B,

FATva iz, REAO-BEREES10gUTTHY, 20, VAIZTEAAY MoBWTHRE
AN TEFRMY HBER) BHAOT R TOBRBESPIFEETIEREL TS, Kk
() ZAV., #FloO—BHRE5ES 10g L L, ZOF7Ya ik, BRPOFERRSICERED
FEBELTEREZEHTALOTHD, JOT7E—F Tk, EHETHCHLT, BESHh
1 OOEERRBEFEEBREST | F 758NV~ 70T LTRETAZIENTEAS,
#@ﬁgéﬁﬁzmﬁAzzkxfo

PDE (ug / day)
BMHO—AREE (g/day)

RE (ug/g)= (1)

HAFONTNOBEEST S, VAZTERA Y MEBWTERESH-2AETEOL 7 3
| HFEREZBLRVWESIDIE, ThoOFREMIED L D 2HETH - TH YZBAIZ AV
BILENRTEDZLDETD, ZOFT Va3 OIERABNLAHE 4 & A42 ITRERTWS, {182
FA22 OFFBENBAINLRVERIT, A7 a2 b XIFIRKEIRETH D,

AP ay 2a: —HERESHEIN T3 RFA OO0, BAWRESESROTERMY D
FALBEREREME: o4 a ik, —RAREER 10 g LEEZATHROERRGE,
A7arv 1 EEALTHB, x?”&k#ﬁ@#a%ﬁm'tU)&U%W@%k—EEEﬁ

ERAVWTRESh S,

IOTFu—F T, ERETECELT, ER0—FRSRICESE. BESRE 1 oD%

BERBEZEHERERT | FIAL R0Vl /0l 0 LTRETSIENTES, OIS
g OERPIIEAE 4 FAAIILTRERTWS,
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TTFTHEAT A FZ 4>

YR TERAY BN TRE ST~ TORBTERCH LT, BAFOVTFROMRRS
b, A7 e 2a FEBEFBIRVESICE. ThOoOWBRMITIEDL I REETH-T
b UIAIC B BT B TE B b LT,

ﬁf/a/Zb-—Eﬁﬁﬁﬁﬁﬁéhf%éﬂﬂ@tb@ ﬁﬂ%&ﬁﬁ¢®ﬁ$$%%@
FEBREREE -

TOA T a i, BEOEMBRESPICHEOTE MY SFET S FEECEAL T, #5E

EREHTAEINMERZERTEILOTHD, HEEIX. BRESPOTLEDOLMICE IV T
WBREZRETA L (FlF, BMELRTWATERAFEETIBAKSICBIT 2 4ETHED
HRREFIVECRETLIIL) B TE3, BAOERRS PICHET D ARESH B LR

ENEETRICELT, R Q) KEHRLEX ST, SEEASOEEICHFTEIRE LEER
B OBEREBESRLE O, SATOSBRRSCELTEHTD I LICk > T, EREH
FOTERFRYOFEEAELEH TR N TED, ZOTA FoA L POFDOMOBEHEEIC

Beo TERYMENRENRVERY . BT OTHERMDOREILTR2ORANTTRENTERE
PDEEICHEETRETHD, VRITERAY FOBER, HEFEDERESTITENT, HOFF
EDTLREP BN 2T L3R 6202 ERFA LN ENTBEITBV TR, SRS T
OYETRICE L TEENRELZENTALER R, 2077 n—Ficky, HAOHLBE
DRSSP TEDRRNTERES, 73 vIXBF Ty a220REEIVBELSTS
TEBTEBR, ZOEHITOVTHE, FOMOEBRRSPOFEREXERS T LICL A
HEDLERT ISR bRV, BMADKHERRSTOETHRICEL T, BRkSEE OREMERZR
FEPDEEEAZFRIETIZ L%, R Q) ZAVWTIERELTH LW,

N
PDE(ug/day)=>.C,-M, @
k=l

k= WA ONBEOWRRS TR ERDA VT J R
Co=  MBRBRAKHOTIFMMOTERE (ig/e)
M= BEIORK— EREREI 5 SRARKORE (0

T OF Ty a L OERFIIITES TBALLA~TALSICRENR TS,

F S a3 BB ONHT
ERBREICOVTIE., BERESFCRETAZLERATES, R (1) 2AVS L, BHOEKX
B—ERESENOERETMDORRFAREXYRHTAILATED, ZOF7 Y a Y OERH
IXfTER4 FAAGITTREIN TS,

Ry n Y RE DRI

ARym—ya ik, RLEEER, ETRE, BRIERBRC/EEEE L3 FHEEL
W AL EBRAOTEDOHH TH D, B—TRETRRDECFROFEMESENTH 5HEEITI,
PDE fEik, SAPICHFET D LTRSS LERIBTIEEFREAVTRESA TN,

EEAFBOREEEL ) A7 T7TERA Y MIRIATA2EE8ICR., BRFORRETHHORELR
£ PDE [E~DHEAHOTMIBNI LB TE S, RFEEIL X’\/I_/a/ii—&ﬁ—é_é'rﬁﬁ
DEMER RIS SHROR, BESNIEFERMNE 3 OF/ 7T 7ICRVWT PDE EOEHICA
WHRTWAEEREL Y bEENRY, XTIBOE&IKBL G, SEFERE ThENEEXS
BHEOZYM AR TOERTAI LB TES, ' ' ‘

BRBRSTOTERMYOBRESE Y R/ T AR Y NCHAT2HAICE, BEHE, TRAM
WS E N TR S D b O TR D OB ET A FROREEHF SRV, L,
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TLEFEG LA FZ4

ZALOFERE, HATOTEREHOBREICE S L-UL L) L EECERESELNIEEGD
BUMERTOICBNWDZ EBTES,

SHT IR

TEAMHOAEE, BRI LEBRICE LBETLRFIEEANTEREENDINETHD, iR
BHEIRENDRWIRY, BEBREIE, VAT ERAY MCEBWTEFENS L Shi-&mHA MY
T LEREDOH B LD ETRETH S, x%Tﬂ%@%%%BﬁL?étwkm EREOF
JH, XTEGARBERIRERAVTD X,

SALTVAL T ATRTRAY b

ICH QIO iR SNERE VAT LRGEEHOERIZ. 74 74/ VOBERIZB W THE
EQYVRZICES T —FOEREHREL, TRICXVRET A 7VA4 702 hi- Dk
S ELEET D ZEBBERENELOTH S, MERCLEOMBIL., HE,» LR, B4
DREICEDETERBINDIRETHD,

MENSELNEDRIL FEEEORREVUT—F EHEUCOI T, TROEFER VT EOEE
MHEOERIXBIFEATEILDOTHD, T0OL 5 ikEiL, TEFAYOTRLERELES,
TOHA RFA BARENDIEEAICBVTIE, BEENEEOETEEELRE TS HITIE,
%&mﬁwwxﬁTﬁ%L%Tér-&mm&nrwakEbné BINOT—Z3E 6 il
FHIEEBRFHRORE LIZ 2R EhE Lvil, ‘

B IR R A W B A B E AR O R AR 2 I X AR B B BRI, YT
TR L TRESIEFREFELSD, %#@)z&th%/bF%Lowfﬁ¢ﬁf
RETHB, FOLIREEL LT, FATEERER. RmnFodsd, Kk, T,
%E\Eﬁmﬁ%xﬁmﬂwﬁﬁﬁéﬁenéowfh@%%%ﬁ%w%ﬁv*?%yb7nt
A (ICHQ10) DHRTH Y, LEIIS LERORMBEMORG L 25,
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TLHETEGT A 7

Fﬁ%

ACGIH (American Conference of Governmental Industrlal Hygienists) :
KEEEEHEETARSE

ATSDR (Agency for Toxic Substances and Disease Registry)
%f‘ﬁﬁ%%’ﬁ - FRERFIXIHUT CRE)

CEC (Commlssmn of the European Commumty)

BRI ZER S

" CFR (Code of Federai Regulations) :
EHHFAIE CKE)

EE<RP A2+ (Change Management) : .
EEZRREL. ML, KBL, FHL, ROVE2—7 5ERAMY M, (ICHQI0)

CICAD (Concise International Chemical Assessment Documents) :

EIR LR IR CE (WHO)

ZE83Hi#2 %R (Container Closure System) : ,
BA 2 INA LIRHET D REORMEROSE, ERQRZETS. TREEK Lo TS biciAl
RRETOEAE. ZKEELEFEND, (CHQIA) -

HIAMEE (Control Strategy) : . ' '
%%Tﬂﬁéunﬁoiéﬁlﬁwﬂﬁ%%g#ﬂé R 7Df2®ﬁ@ﬁﬁﬁb&0§unuu§%%ﬂ?é
-Fﬁézmt Ho—R, FEIL, FERURHEOERMER O REH B B 8T 4 — 5’)5’10‘
e, BRER OB OERSE, TREH, FERABRERUHEST 5T=F U G E
ﬁ?ﬁ&uﬁf*% %3, (ICHQI0)

EHRRME (Control Threshold) :

TEERB OB BT, izﬁﬂEPTé&x%ﬁ”éﬁﬁ%ﬁa&ﬁpbﬁﬁ%ﬁﬁ;m* L EFERT BT
DB EEEERRDONINE I DERETDH L CHAVWON A REM, LiZIREMEI.,
Bais L A 5B EOTERFS OB EPDEMDI%E ERSNA,

—B#:5E (Daily Dose) :
BERIAYEYEETIERORE,

EFSA (European Food Safety Agency) :
BRI B dh & BT

EHC (Environmental Health Criteria)
BERESTA 7T YT (IPCS, WHO)

EU SCOEL (European Scientific Commlttee on Occupatlonal Exposure lelts)
BRM OREERERAICE T2 RFER

EUSEG (European Unlon Sclentlfic Expert Group)
-_ BRI SR EHEHR S A—T

A3 (Herbal Products) : '
ﬁxj}ﬁﬁ%t LT, ESEE-CEDEERER MBI 0L 2 ET0ERER, BHAYIZ, ﬁiﬁ%ﬂﬁ@]’%ﬁﬂ
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LRI A FZ4 >

KOLDEGEUEELH D,

IARC (International Agency for Research on Cancer) :
EFRAS AT FuRLRS

WA=y VA% (Inhalation Unit Risk) :

AH 1 pg/ll MFAEF 1 pg/m’ DREOH SYE~OYEIRBEICLVELD LEFESRLDLE b

DEFERRFERAV R 7O LRE, BAz=y P RIOEFRITETOLEY : 2=y PR

=2x10%ug/l DFAITIE, 1 L OREKBIZ 1 pg N B EMEICAREICDE> TEHRES

=& &IZ, 100 TA%ET=D 2 Awﬁl@%ybwﬂﬂ (#EE ERE) PRETD LTRSS,
CKEIZRERET)

IPCS (International Programme for Chemlcal Safety)
| EB R SR

TUPAC (International Union of Pure and Applied Chemistry)
EREHIE - i REEES .

IRIS (Integrated Risk Information System, United States Environmental Protection Agency)
FE Y AT ERY AT b CRESREEET)

B/NEHER (Lowest-Observed-Adverse-Effect Level, LOAEL) :
—EDRBEMEGT T, ENEMOE, HeE, BHE, BEXIFEMNIC, R—OERUVRKEOER .

(RHR) A LRI LEIFEREEESERITILAERNIIBLETRL LN, H5Y
BoOB/NEE X IIE/E (FAE) . (UPAC)

EEFRAR (Limit of Quantitation, LOQ) :

SHTEOEERBR &1L, BURBELEERF->TERTE S, REFIFET S LT RH D
BIEOBEDOZ L THD, ERBMI. REPICEETHERECYH2ERET B HBEOHHEES
FA—FTHY, 4%?&_\ TS RERDOERICBWCEMAE NS, (ICH Q2)

B/ANEER (Lowest—Observed-Effect Level, LOEL) :
- HARBRXIRBREICEOT, BEXZTE MBI R TS rOEEOREEE T
BEOAWZNICHEREMEELD, H5WEOR/NIE,

ETELRE (Modifying Factor) :
EHEEOEMMHIFCL Y RESHh, RROT—4 2t FORLHEIIMHET 5 D OFRE,
(ICHQ3C) (BEEMFE 2R % (Safety Factor) | ZHR)

/MU R Z LUk (Minimal Risk Level, MRL) :
BARER Y R BRVWEEZ NS, AEDHEICKTIE FO—ABREEROHEME, (ATSDR)

NAS (National Academy of Science) :
EKBETHT I—

MEFMER (No-Observed-Adverse-Effect Level, NOAEL)
—EDBRBLEGT T, ENEYOREE. HiE. KE. BEXIFENICRNFTELRETER (LML
BlERIERNWI EBRERXITEBETRDOLONS, %5%E®%kﬁﬁﬁfiﬁkﬂo

R (No-Observed-Effect Level, NOEL) :
BEESTE NITEHICBNT, WHARLIEBICELTY, TOBRERENXIIEEOLDSE
EHZ BB REMR R, HEWEORERAE.
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TEHETHGHA RS

NTP (National Toxicology Program)
KEEREET RS T A

OEHHA (Office of Environmental-Health Hazard Assessment) : .
REFETEMSHER PV 71 1=7, XKE)

OELV (Occupational Exposure Limit Value)
TSR IR IR A

OSHA. (Occupational Safety and Health Administration)
F@EefET CkE) :

PEL (Permitted Exposure Limit)
FAREIRA

A — HIREE (Permitted Daily Exposure, PDE} :
15étb@Eﬁmiﬂ¢Lﬁihéxﬁ?%%@%k#@ﬁﬁa

BRZA TNV (Product Life-cycle) - : :
WIEABR S A b TR % B CRUERR T IE L%é ES 'C‘C’)iénn%ﬁ?l@é@.ﬁa (ICH Q9)

fE (Quality) :
WA, AT A, Rmﬁ%iﬁ?5zl:’EEr’JIﬁ’goﬁﬂ?f«&bﬁm%ﬂ%gﬁ%ﬁﬁtfﬁﬁ (ICH Q6AIZ
' _ioh‘éﬁﬁé&uiéﬁm FeE] LE@?‘ZD%%%P?) (ICH Q9}

GBIV RI=RP A (Quality Risk Management) : '
BEFA T A7V EFELT, BEEGOREBZELZIVRAZITOWTDTERAL M, :/bu—
N, ZIamb—ay, LEa—nbRBEEE-E kX, (ICHQ9)

HE VAT A (Quality System) : ‘
ungﬁﬁi’%ﬁ L., &E E*ﬁf\@ﬁ‘a‘%ﬁﬂﬂ"é /ZTAL_@FZ) o @5@“@@%‘6\@0 (ICH Q9)

YRXZ (Risk) :
AEDREDRER L FNBRHLE L L EOEREOHELEG DY, (ISO/IE_C Guide 51, ICH Q9)

Y 27 %% (Risk Acceptance)
U R7EFERTHEBRE,. (SO Guide 73)

U R 7 4%7 (Risk Analysis) :
BEEhEAT— Fic BEsE4 %) 27 ofE, (ICHQY)

YR277EARAF (Risk Assessment) : ‘

YR =RPA N PRERAOFT, VRAZIGDAREEXFTHHEREEET ORI

TakR, ~NM—FORBE, RUEHL BAY— FADBREICHED U R 7 OS5 E MM RED,
(ICH Q9)

Y A7 2w ka— (Risk Control) )
YR TRVAY FOBERRELFERT B8,  (ISO Guide 73)

Y = 745 (Risk Identification) :
U R 7 ~OBRXIFEOT TR 2R LT, BEOEENLZER (A —F) 2BETHHO
B ERFEICTERATSZE, (ICHQY
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JRZ<RxPA b (Risk Management) :
YRZDTFTERRAY b, Ay ba—jb, 2azbal, LEo—OSEECH L, BB
XA K, FE, ERERHELTCERTSZ L, (CHQ9)

Z&t (Safety)
BEODRRTIEBWT, HEHPE~DRBIZLVESHENE CLWERNFENE, (IPCS,

2004)

LT (Safety Assessment) :
LZWE AT — FEREEDERZE CICEEBOICIRFNABICEE L ) R 72200 TOREH
BREEREUFRZER LT ue—F, ZOREERE., LIZUIE (BVA FIAzBnTy) 1.

AFZTERAA N ERZEENICHAVLOND, (JPCS, 2004)

2R ¥ (Safety Factor)
NOAELXIEDMOBRBA (FAERVFv—7 F—XXIZFOEETFTHRE) oL Ty Xy

TERAVMEMRICLVEREWIEESY (HEMN) 2EETHY, FE—RERE
(acceptable daily intake] XiiitZA— H#EHE [tolerable daily intake] &V -o7l=Z2&NikBARER Y
ATBIRNWEEZ bNBE2RAE (EEMEX I FOMOBBAPESEETRI - Lickys
HHARREHEND, ) #EEHTEDOLOTHD, BLFREOMER, EHESE0E, R
END_EACDEAOEEE CEEECICAFTRAEEZNFEROMEITKET S, LUFOME
HERFEEZSR . (TR M) . (RREEESREY . (IPCS,2004) |

HAME (Severity) ' :
ANF—FabeE UELRRORE, (CHQY)

B EFESLEA{E (Threshold Limit Value, TLV) :

REAEDFBEPTERLE K BIRFEINDI LB TESZLELONTWAETFEE (T
febh, EEMICIIELME L EREELOMICHLBIE) . O ACGIHICL VRESH
(FICIE%EFTEN) . 1B7EE XS B40ERoFEHIcBIT 3 EENEEy B
@WM‘?&U\Ltﬁof@ﬁ%@ﬁ%ﬁbt%@f%&,Umm@

FEEIINE EHME (Time Weighted Average, TWA)
ACGIH It L TEZESh TS EBY, ﬁﬂ@lEsﬁﬁﬁcﬁuoﬁﬁmﬁﬁkkﬁéﬁﬁm

EVHRE, (IUPAC)

URF (Unit Risk Factor)
2=y U AZREL

US DoL. (United States Departme‘nt of Labor)

US EPA (United States Envirohmental Protection Agency)
KEREIRET

WHO (World Health Organization) :
RO R
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@%ﬁtﬁk

1.

Ball D, Blanchard J, Jacobson-Kram D, McClellan R, McGovern T, Norwood DL et al. Development.
of safety qualification thresholds and their use in orally inhaled and nasal drug product evaluatlon
Toxicol Sci 2007;97(2):226-36. .

IPCS. Principles and methods for the risk assessment of chemicals in food, chapter 5: dose-response
assessment and derivation of health based guidance values. Environmental Health Criteria 240.
International Programme on Chemical Safety. World Health Organization, Geneva. 2004; Table 5.5.
US EPA. 0410 Boron and Compounds. Integrated Risk Management System (IRIS). 2004.4.

Holliday MA, Segar WE. The maintenance Need for Water in 812 Parenteral Flu1d Therapy Pediatrics -
1957; 19:823-32,

Haxel GB, Hedrick JB, Orris GJ. Rare earth elements-critical resources for hlgh technology Us
Geological Survey 2005;Fact Sheet 087-02. :
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HE 1 BEREEORE S

BTARFZAEBNTIE, E<ORFBRBELT, EERCBIT2REBEERTOERIE
(Pharmacopeial Forum, Nov-Dec, 1989) K TMPCSA{L2EHE D MEREY X 7 OFEMD = H 1T
A L7FiE (IPCS, 1994) (29> T, PDEEXEHTE Z LIZ L D iR AP OZFRRE L~
PREENF. ZThbDFHiklk, US EPADIRIS, US FDA (US FDA, 2000) EURZDfiz X v B
WBERTWALDEEL LT3, REPDEECHEIZONTOL Y EWEEO-HIZ, = 2T
FTOREFEICOWTEENT 5, PDEECREIZMRLA AWV SNEESICIE. BEAKIIMRLO
aa;tljuﬂssnﬁin*cwé@r EMOEEFEITRAV R TWRY, BERAMETHICE LTI,
1:1000000 V 227 L _AE2 Ao =y b X 7EEPPDEEDOREIZHA WO, ZiLbidft
FIDMEHIOT ) 77 7RBBENTWD, BRAREIFOREPDEED VS Dok, BREMIRE
BAZFAW., EEEEEZEHL, & BL_D?'B&%%:W\@H&%O)FF%E’J&%@%%E L'C%um_; Eh o
T3, .

FRIEPDEEILX. & bHEAREHFEERICBIT ANOAELXIILOWELM LR D E B EH X TN
B '

PDE=NO(A)EL X t MMKERIEME/[F1 X F2 XF3 XF4 XF5] (4.1.1)

FREPDEMEIZ, 2 L IEINOWELMLEH IR S, NOQAELAESRL TWHWiRWEAICIE
LOAELBAWVBERTH XV, ZZTREINABEREEIL, %2t MINET B0 H
DTHY, RERRZ ZFA7 U7 (IPCS, 1994) IZBWTHWLNTWDS REERE BRUSK
EERF 74— 2BV TAVLATWS [EERE Xk [R2585 LRAEOLOTH S,

BEAREIIELTO LB THS,
FI=TERE] COMNEEIT D f= b DR,
e bOF—FIZELTEFI=]1,
Ty bbb b~DOAFEIZIFFL=S,
2T ANDE FADAFEICIIF1I=12,
A4 Zhb e b~DSEICIZF1I=2,
THEMNLE P ~OSEICIEF1I=2.5,
PG E FADOAEIZIEFI=3,
T DO B %m@%ﬁ#_mﬁ—m
Flid, BESHREL L P OERERE, TobbEERFZEICANTLLOTCHLD, FEREHR
(8) ik, kAL vEHENS,

S=kM*¥ ' (4.1.2)

TITC, M=HETHD, B kX 10 THBLEND, R AL2 KAV AEETBEDSE

CALVICRENEEBY TH S,

=& DT Y X 2EBI AN HOFERE LTI,
—&L\?mrwm%Tﬁ%uﬁbrﬁ&wmﬁxgn Kﬁ4F74/kkwT%mm—§b'
TRWLERTNE,

F3=$EHIHREOEMRREFZEICAND D OEE,

HIp EHEEE (FomENIE ﬁ‘ﬁ‘ﬂFT#ilfﬁﬁFﬁ F3, A XRYAVTREMHER) #5433
BIZiZF3=1,

R BTROLEE R I A — SN D AEFEERERIZIIF =1,

i - D6 B BIRBR XIFET - EE O3 SERRRICIIF3 =2,

i o B EED3E A BB i3 dEiT > g O2EMRRICITF3 =5,

X b M ORERITIIF3I=10,
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FTRTOEFMICENT, EHMEOFHAOHHOHRRITIIRVFOREERANON D, FIZHL,
T o WEOMEA MRS ABRA Vb D, _

Fa=EE& M, Hl2i, BEFEETEDRVESALE, BREEIEFHEORSICEA S
N5 ERH 5K, EREBERBICEVN T, ROFHESEAVERD.

BSR4 D BRIBEMEICITFI=]1,

BEEMEE DRI IIFI=5,

BRENE R 5 BEFRMEIITF4=5,

BHERME 2 R VWMEETREICIIFA=10,

FS=NOELRE Lo BRI HAIND Z B H R

NOELIZ iXFs=1,

NOAELIZIXF5=1~5,

LOELIZI3F5=5~10,

LOAELIZ iXF5=10,

L& LAFORERICE LT, 2B LAEABIL, NOAELENOELE @&mi_ob\ffﬁﬁ LTELT,
SEPDEEOREIRR LEAECRBITAEER [FE] Rb0LENICOVTEELTVHA
Mot BOBEFOPDEEOREICNOAELA R VLN, FS& LTIBAWV LRI,

b MEERER b FRABROBEERS0 kgl RELEbOTHS, ZOROFHEICBNTER
XN BIEEHEFTEGD ke XiX70 kgitxt LT X DRV Z OEKER., BNORLSAEEZ RIS, BEIC
X o TIHEEMNS0 kgRBETHS Z EHFBEHITTVEE, ZnbDBEEEIPDEEDCREICH VG
NIEEARSEEIC I VRESh TR EELZbNDZ &, RUCEERBRAEASA T I LR
2 XN BRECTHD, SICBELTIE, AEADEASELRSESEVADERATHL EEXD
., ZOADEA»SOTF—FBPDEEOREICAV bR TND, L) - T, REPDEEIL,
RADERA+ZER LEESCbEIRLOTHL B b0D,

ECA.I.IGDiE)ﬁ@JJ: LT, Tvermoes (2014) L VEERshE, & FVEEHERICBITS 2RO
EMHREICSOVWTERT S, FROBEIEICFRDNOAELIX] mg /dayTh D, TORRITBITD
230 MI4E BPDEMERL. RO LS IKEHENS,

PDE=1 mg/day /[1 X 10X2X 1 X 1]=0.05 mg/day=>50 pg/day

= oIz BT,

E FORBRTHDCHFI=1,-

b MEGZEEBE T DIZDE2=10,
KBRS0 HE TH D7 DF3=2,
BELREERED DA THRNWEDHFI=],
NOAEL BRAWVWHLR TSI F5=1,

#Z All: \_@jt%riowt%ﬁt_ﬁawahéﬁ

7y }‘@ﬁiﬁ 425 g < ADFEE - 43 L/day
HiRT7 v FOKE 330g oY ¥ OFEE & 1440 L/day
v 7 ADEE 28¢g FENTEy FOFERE 430 L/day
R~ ADKE 30g v FOFRERE 28,800 L/day
ENEY POBE 500 g A X DOERE 9,000 L/day
7 FAOEE 25kg WL O R B 1,150 L/day
7YX OEKE (EEXEIHER) 4kg <7 ADTAE 5 mL/day
E— I RKDEE ~11.5kg v FOEKE 30 mL/day
7y bOFRE 290L/day | T v FOfEEEE 30 g/day
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BE RN

1.

United States Pharmacopeial Convention, Pharmacopeial Forum, Nov-Dec 1989.

[PCS. Assessing Human Health Risks of Chemicals: Derivation of Guidance Values for Health-based
Exposure Limits, Environmental Health Criteria 170. International Programme on Chemical Safety.
World Health Organization, Geneva. 1994.

US FDA, Guidance for Industry and Other Stakeholders: Toxicological Principles for the Safety
Assessment of Food Ingredients (Redbook 2000), available at

http:/fwww.fda.gov/Food/GuidanceRegulation/GuidanceDocumentsRegulatorylnformation/Ingredient -
sAdditivesGRA SPackaging/ucm2006826.htm. :

Tvermoes BE, Unice KM, Paustenbach DJ, Finley BL, Otani M, Galbraith DA. Effects and blood
concentrations of cobalt after ingestion of 1 mg/day by human volunteers for 90 d. Am J Clin Nutr
2014;99:632-46. : -
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68 2 : THRFHMITIR D HRE PDE
£ A2l TETMICRD A — ARER

ST 75 x* £ O 814 OPDEME HEHRAOPDEME, | WMAROPDEAE,
. pg/day ng/day pg/day
Cd 1 5 2 2
[Pb 1 ‘ 5 5 5
As 1 15 15 2
Hg 1 30 3 1
Co 2A 50 5 3
v 2A 100 ° : 10 1
Ni. 2A 200 20 5
Tl 2B 8 8 8
Au 2B 100 . 100 1
Pd 2B 100 . 10 1
r 2B | 100 10 1
Os 2B 100 10 1
Rh 2B e 100 ‘ 10 1
Ru 2B | 100 10 1
Se 2B 150 80 130
Ag 2B 150 ' . 10 7
Pt : 2B 100 - - 10 1
Li 3 550 250 25
Sb 3 1200 90 20
Ba 3 1400 700 300
Mo 3 3000 - 1500 10
Cu 3 3000 300 30
Sn . 3 6000 600 . 760
Cr , 3 11000 1100 3

U —0BIBWTHESNAPDE[RE (pg/day) if. fH&30T ) /7 7ICER SN ZekET — ¥
PREICBREINTEY, FEFAICERASND, £/ 77 7 FOPDEMIIEBREA S TRV,
EHZETHLO LT A, ZOROPDEEZEDEFHIIIMTICHBEA TR TN D,
10K OPDEMII AR T T L L, EROBAMICIEEEATS, 10£9 b AV PDEEIIER
EPREFH LT EREAENR TS, JORCEV TEHERIACER ShHRANL, IF
M ORERBICE L CEE HENhPDEEC b EA ShE D,
P ARICB VW TERSN TS 5E .
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FA22 : A7 g DTS OTHEAMDTERE

IORIRENEHER, 2A, FEEROENFROTERABICE LTI 2% Y
nJT7ADFEREZRTHLOTHD, —AHENI gl FORBFOTHEFMY LTS 57
DILA T a VMIBBRENEREICR., ThODBREREEABVWOIAZENERIA T
Be TORPOEFIE, RA2UESWELDOTH B,

PV 3 7R | BROBEFOBE ERFOBRE AR OPEE -
ng/g pe/g nglg
"Cd 1 0.5 0.2 0.2
Pb 1 0.5 0.5 0.5
As 1 15 1.5 0.2
Hg 1 3 0.3 0.1
Co _ 2A 5 0.5 03
% 2A 10 1 0.1
Ni 2A 20 2 0.5
Tl 1T 2B 0.8 0.8 0.8
Au OB 10 10 0.1
Pd 2B : 10 1 0.1
Ir 2B 10. i 0.1
Os 2B 10 1 0.1
Rh 1 28 10 1 ) 0.1
Ru 2B 10 1 0.1
Se 2B 15 8 13
Ag 2B 15 1 0.7
Pt 2B 10 1 0.1
Li 3 55 25 2.5
Sb 3 120 9 2
Ba 3 140 70 30
Mo 3 300 150 . 1
Cu 3 300 ‘ 30 3
- Sn 3 600 60 6
Cr 3 1160 110 0.3

23



TLHETRZ A FZ4

48 3 : EBI DR LTI

T FE
7 »FE 2@ PDE HOBRE
. 7rFEr (Sh) .
: go oo VS ' A
PDE {ug/day) -] 1200 ‘ 94 22
Fraa

TrFEY (Sb) 1, RARCHFETHEAEDESERRTH Y, e REETRCBWTHY
bd, MEDOTFEVBHIBHICRWEESRD, TUrFErit, 3 RUYS OBRIRETHE
ET D, EBLLTOTUFEVRY 2~3 DT »FEALEWR. BEFRERTEEIC
BLTELESTHD, BEENI Y VLT FEY (APT) Lo/ OohO7 rFE ke
MAHEEREE UTESNICRHEINTWS, ZBET »FE Vi, EE LTHV AT,
5 (Flzif. REHBRZEOBRESRCAVLNARY ZFLUF L7 #L— b [PET] ORI
BWT) , TUyFEvRRREHILETRRL, ABHEEFEO#ERI LA TN
{ATSDR, 1992) , 7/%%/&@:@m7/%%/umr&mﬁw%@1&6# APT i3kiE
&T%é(wm)mm)o

et ENEDRIL L 72 o e B

APT 1X. S9 OFEIZ b bTINERXTHEAVIERFHARIBVWTRBETH L -
(NTP, 1992) , 7> FEVE)REAKREFRECE L THBIETSH S LBRDLDR, BiFE
‘fi@l/l:‘":z.*kkb“ﬂi*ﬁﬁ'?‘éfz%ﬁ BHhTn3 (WHO, 2003) , AFTREARREBRAEIL.
ﬁmﬁ%nié%ﬁhﬁuz&@%ﬁLﬁT+ﬁf%6&%x&ﬂé(wmham 1999) . k&
FEROESICBNTIL, BOBREEOIZ2ENRERFELE THS LRI, R, TH., IE
HEEr3| s B TWEESH S, BOBREELOT VFEU IR ENIZ< Y (NTP, 1992)
5 v FOBEBERRICBV T, EHEEET ROFROZEER R bEZ SO EEE
THoTo, Eﬂ;‘il_bf;%?/?%/@%‘ﬁﬁ&)ui\ t FERUEHOWTIIZEBW TS FRRERIC
BRSSO ESE A UBS, Newton b (1994) (2 X 0 EiE S h = BRARER A MERRIC
BWTHL, Ty MEERBETVFEVC 12 BAMRES %, 2 SAMOBEIRMIRITL
nic, 2EICBNT, ABORERTHAYRRD b, FEDLIL, ZBRET FEUBRER
AMEEFHELTHNRONERRL, %mb&%ﬁkLt%ﬁﬁﬁkkﬁéﬁ%ﬂ?ﬁﬁﬂ%@ﬁﬁw
F%’G‘&)Z)Tﬁ%’l’?é’&‘%ﬁbfb\é {Newton ef al., 1994; WHO, 2003) , .

ENRERO PDE &

T Ty ~ORENRBICRLRENRREOT—FR, v VARVT y MZBELTHIRFETS
% (Schroeder et al., 1968; Schroeder. et al., 1970; Poon et al, 1998) , KEEXRZMET 1T A
(NTP) %, T v FRU D RIZ APT 28k#E5T5 14 BFRABREZERE L, ZORBRIBN
T. APT 1, ZOBRERE CII—RUCEERTWZ EBRRWEEShi (NTP, 1992) . Lynch.
51X, Poon & (1998) OF—# EZHEML, T v FZ 0.5~500 ppm @ APT % 90 ARERAKEKE
LERBIcRW T, &S AR TOESKER TR USEERIcE-5& NOAEL i 50 ppm T
HBLEH L (Lynch et al, 1999) -, ZOFFRIX. THLFTD Schroeder &b (1970) 236 D
LFBELTWERY, LER-T, Bb{EV NOAEL., F4b5 50 ppm (FFELELT 60
r@mwwﬁé)%Ek\&nﬁﬁﬁwmm%&%bto :

BERE (81 Liatf\'cﬁﬁént F1~F5) %%Ea’umr & [RHEFFD PDE MELTO
k5 EHT 3, .
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PDE=6000 pg/kg/day X 50 kg / (5 X 10X 5 X 1 X 1)=1200 pg/day
BEHIC X AR ERO PDE &

rigoFERR (FEEOKE, PSRRI B, 5y hMOEBEARERSHORE
LESEAFVFEMBEThHo. Lizd- T, BEFC L 3BEE® PDE EIZS2WTiE, B
{EEV > NOAEL 3.0 mg APT/kg/day (7> FE2 & LT 1.1 mg/kg/day F2) ZEICRELE, ZOE
. Z v D 90 BMEBR LE LN (APT ZREARRS ShEET v MoBITS 6 mgkg T
DOIFEFE SR RICES<, ) (NTP,1992) ., ZORBTE2EFREEREIRD AR ST,

EEEE ((HE 1 KBV TEESRE FI~FS) 2ZEICALT, RUSE 3 BiEhbEsks
ITEELT, BFICEBRBEFOPDEEZUTOL I KEH TS,

PDE= 1100 pg/kg/day X 3 day/7 wk X 50 kg/(5X 10X5X1X 1)=94 pg/day

% AR R D PDE fif

Z v rOEBERCEERARBREER S, ZhoORRTHRD b~ ETI—8L
TV, 025, 1.08, 4.92 KR 23.46 mg/m’ DZERILT VFELFRA M eAWET v b 13 BR%

- ABER (Newton ef al,, 1994) H5HODF—4#, NOAEL 1.08 mg/m® % VTR ARREERED PDE %
PeE L (SbiZ~83%) , & '9%‘i%fﬁ@ﬂ%ﬁ’éﬂ#icm\'Cﬂfli@%é%ﬁ%&tﬁ*ﬁﬁﬁﬁwm’aﬁma
MRBRH N, ZOFRIZ. 006, 0.51 R 4.5 mg/m® OREEEL AW 1 B0 AR
RBEICBWTIHR IR 2T, 20 | FRBARERBRICBWTEBRAEEIRD blhor:, .
W ORER TS MR ENREIERECFIRE LOFEREITR bhiRh o 12,

EIEGAE (1 KWBWTEBENE FI~FS) 23EICANT, BARERO PDE {HE LT O
LOEHTS.

0.9 mg/m’® X 6 hr/day X 5 -3
0.16
SRR S — day/wk = Olemem 00016 me/L
24 hr/day X 7 day/wk 1000 L/m’
_ 0.00016 mg/L X290 L/day  _
1 HHE 0.435 kg 0.11 mg/kg/dax

PDE=0.11 mg/kg/day X 50 kg / (5 X 10X 5X 1 X 1)=0.022 mg/day=22 pg/day

BEIMR

ATSDR. Toxicological profile for antimony and compounds. Agency for Toxic Substances and Disease
Registry, Public Health Service, U.S. Department of Health and Human Services, Atlanta, GA. 1992,

Lynch BS, Capen CC, Nestmann ER, Veenstra G, Deyo JA. Review of subchronic/chronic toxicity of
antimony potassium tartrate. Reg Toxicol Pharmacol 1999;30(1):9-17.

Newton PE, Bolte HF, Daly 1W, Pil!ébury BD, Terrill JB, Drew RT, et al. Subchronic and chronic
inhalation toxicity of antimoeny trioxide in the rat. Fundam Appl Toxicol 1994;22:561-76.

NTP. Technical report on toxicity studies of antimony potassium tartrate in F344/N rats and B6C3F; mice
(drinking water and intraperitoneal injection studies). National Toxicology Program, Public Health Service,
U.S. Department of Health and Human Setvices, Research Triangle Park, NC. 1992; NTP Toxicity Report
Series No. 11. _
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Poon R, Chu I, Lecavalier P, Valli VE, Fostef W, Gupta S, et al. Effects of antimony on rats following 90-
day exposure via drinking water. Food Chem Toxicol 1998;36:20-35. _

Schroeder HA, Mitchner M, Nasor AP, Balassa JJ, Kanisawa M. Zirconium, niobium, antimony and
fluorine in mice: effects on growth, survival and tissue levels. J Nutr 1968;95:95-101.

Schroeder HA, Mitchner M, Nasor-AP. Zirconiun, nibbium, antimony, vanadium and lead in rats: life term
studies. J. Nutr 1970;100(1):59-68.

WHO. Antimony in drinking-water. Background document for development of WHO guidelines for
drinking-water quality. World Health Organization, Geneva. 2003. WHO/SDE/WSH/03.04/74
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v
E 3% PDE fEOHEE
X (As)
| &nO s A
PDE (pg/day) 15 15 1.9

Fri

L#E (As) X, BEFOWEDZ LI AIZHY, &M, HE, SEARUKRERICEET S, Eif
L RIEEM BARE, ZEMbeE, BB YU L) NEEM BEE, eBEFI MY YA &
B{Lb ;. ©EE) THEETD, b MEAEWICBIT A e B0 EmPNgETmM S h T
20, ESrREIEERUACELEELELDOTHI LD, ZOREETMITES LS
EREYTS, :

REMEEOBRIME pofcitE

BRI, BEEEEE TS, EEFEME LRV IENRENTED, £ NOBBAME
ELTRMENTYS (Group 15 [ARC, 2012)

FOBEERVBE 27 7 A AD7DIZ, EREPEREEDIEOVTEL DY R TEA
AU PBERINTEY, BRIV RITERAAV ML, BERL, BERERST 7o —F% 8
WWTUYS (Meharg and Raab, 2010)

t FTOEROEBEORED B TIIERIATHRVDT, URAZTERA L NI, SRE
BBESNIEADERAICRIT 2EET —FICE ZRO E 5 %2/ (Schuhmacher-Wolz et al,
2009) o B MCRWTE, BBEARUHEESAEROVTLS, tRBECEELTHS, &0
REIT. S, L L BREROEMOBAICEELTWD, BABRBEEOMIAA Y X7 OH
IMZBET BEEY 5 5 (ATSDR, 2007; IARC, 2012; EU EFSA, 2009; WHO, 2011; US EPA, 2010)

C FROEREOERBAEOFTEZSICE LTI, BF (BFhE. £FEALE) RUWEES
ZiE, B SERLEFHSEWENEEDbh AR, MEER, £ETER UWESENEE S Ik
EBAFFMBEREL LTHESINTVWS (IARC, 2012; Schuhmacher-Wolz et al., 2009; US EPA,
2007) , —EOROEFERRIL, 0.02 mgke/dayr FED bt EORAR CHRERETNHET 3 A4k
R dH 5T &, KU0.0004~0.01 mgkg/dayD t B ETII BN LEERR ORI L %
TAELTS (ATSDR, 2007) . EDMOFHEREICE L Tid, LOELXIINOELE#FRET 5728
WG EFT By, ATIESMIE, ERBPAICERT A HREESH Y (ATSDR,
2007) |, REBRARCABS AL CICHERBAEDO R ERFEFEONERETHE LEZD
185 (Chen eral, 2005; Hsu et al., 2013; Ahsan and Steinmaus, 2013) ,

FEEAETO1000 pg/Lll Lo BREOHFKICRE SN AHBEADER (~40,000) OB
B, EEX A, EHICETTHERPARVHAADI A I TERAA Y ORI TNS

(US EPA, 2010) , BBRAVAZIZOWTOERDAZTTY LRk, BAEORE (<100~
200 pg/l) TELBEEMRENA Y A2 Z5H LTV (Chu and Crawford-Brown, 2006, 2007;
Mink ef al., 2008) . Z#LtE, Schuhmacher-Wolzb (2009) DBFZEE FE L T gy,

BRAMIETIHMAL=y P YR pg/m’ H72 0 0.0043 (X, KEORER 2 GFihboF—%
ZEIT US EPA LW EBREINT (US EPA, 2007) , TRV AMBELEEFESIT. US EPA
T —ZIZHT 2 ORTERPOT7 4 07 v THPREER PR Y = —F Vin b OB EE I
THEMFT—F EBYAK, US EPA D=y hJ X2{GH (URF) 2FH Lz, YHEBSI,
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URF pg/m® %70 00015 #EH L7, ZO URF ik, FIKRMPBAETEDY X7 1/100,000 IZ35E
T DZER RN 0.067 ug/m’ LEERT 55D TH S (Erraguntla et al, 2012)

% CRERS D PDE fE

FLNRERSO PDE (B, KEICRTAEROBEESLELLELOTHY ., RETEDH -

RS (ATSDR) MRL R UNUS EPA @RE{HE 0.0003 mg/kg/day (ATSDR, 2007; US EPA
2007; EU EFSA, 2009) # %42, 15 pg/day ICREZREL T3 HDTHS, ATSDR MRL &l
BH AN YL PDE I, SREKEELFFELTHARY (WHO,2011) .

PDE=0.0003 mg/kg/dayx_50 kg=0.015 mg/day=15 pg/day
MRL OBEHICEZRAEN TN D Z Ed b, EERKIC SV CEER Lighots,
HEHIC X 2IRERO PDE &

b EDORIREEOLEY PRI B EI~95%TH 5, BHEFENRIELIL. R REOEVEK
BH (L ROSFREIFESATHRY, ) HDOKEELLNEREAZHRE LTEROHE
WA 6 BRIEEMLERBENLELRTVS, FOREMORINETN 5%t BEENKL (Zheng
etal. 2002) , LMo, %% PDE IR OR#FERFD PDEELR—TH 5.

PDE=15 pg/day _
W ARERED PDE e

R Ir BV THBE~DRABRBEZOMNB ARV OMOMRIERBO Y X7 OHEMN R

ENTWD, BAIEIRBATEMIBES PDE EOBRECAWVHBIE, BOBREHEEL T,
IR AR AR D B AHESHIC AR LTS 2 & TH D, Uik URF iI—BRAKOREO

DINEEISHTVWAEZ Lnd, BEREITSEL SN2V, Eraguntla b (2012) KD ERES

NFEBE T, U A7 1:100000 FBEE X 5 & RARERO PDE BRI TO L 312725,

PDE=0.067 pg/m’ / 1000 L/m® X 28800 Liday=1.9 ug/day

W% PDE {Ei% Erraguntla b (2012) ol D‘aLént#ﬁﬁtmaﬁ) zﬁ%ww&%?% Bnt
URF 2EIC LebDTHD Z e b, EEREIC OV THTEH L,f,,ew

- BEIR

Ahsan H, Steinmaus C. Invited commentary: use of arsenical skin lesions to predict risk of internal cancer-
" implications for prevention and future research. Am J Epidemiol 2013;177:213-16.

ATSDR. Toxicological profile for arsenic. Agency for Toxic Substances and Disease Registry, Public
Health Service, U.S. Department of Health and Human Services, Atlanta, GA. 2007.

Chen CJ, Hsu LI, Waﬁg CH, Shih WL, Hsu YH, Tseng MP, et al. Biomarkers of exposure, effect, and
susceptibility of arsenic-induced health hazards in Taiwan. Toxicol Appl Pharmacol 2005; 206:198-206.

- Chu HA, Crawford-Brown DJ. Inorganic arsenic in drinking water and bladder cancer: a metaanalys1s for
dose-response assessment Int J Environ Res Public Health 2006;3:316-22.

Chu HA, Crawford-Brown DJ. Inorganic arsenic in drinking water and bladder cancer: a metaanalysis for
dose-response assessment. Int J Environ Res Public Health 2007;4:340-41.
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Erraguntla NK, Sielken RL Jr, Valdez-Flores C, Grant RL. An updated inhalation unit risk factor for
arsenic and inorganic arsenic compounds based on a combined analysis of epidemiclogy studies. Regul
Toxicol Pharmacol 2012;64: 329-41.

EU EFSA. Scientific opinion on arsenic in food. E_urdpean Feod ‘Safety Authority. EFSA Journal
2009;7(10):1351.

Hsu LI, Chen GS, Lee CH, Yang TY, Chen YH, Wang YH, et al. Use of arsenie-induced palmoplantar
hyperkeratosis and skin cancers to predict risk of subsequent mtemal mahgnancy Am ] Epidemiol
2013;173:202-12.

IARC. Arsenic, metals, fibres, and dusts: a review of human carcinogens. Monographs on the Evaluation of
Carcinogenic Risks to Humans. International Agency for Research on Cancer, World Health Organization,
Lyon. 2012;100C.

Meharg AA, Raab A. Getting to the bottom of arsenic standards and guidelines. Environ Sei Technol
-2010;44:4395-99.

‘Mink PJ, Alexander DD, Barraj LM, Kelsh MA, Tsuji JS. Low-level arsenic exposure in drinking water
and bladder cancer: a review and meta-analysis. Regul Toxicol Pharmacol 2008;58:299-310.

Schuhmacher-Wolz U, Dieter HH, Klein D, Schneider K. Oral exposure to inorganic arsenic: and
evaluation of its carcinogenic and non-carcinogenic effects. Crit Rev Toxicol 2009;39:271-98.

US EPA. Arsenic, inorganic (CASRN 7440-38-2). Integrated Risk Information System (IRIS). 1998.
-US E‘:PA. Inorganic arsenic. TEACH Chemical Summary. 2007.

US EPA. Toxicological review of inorganic arsenic (CAS No. 7440-38-2). In support of summary
information on the Integrated Risk Information System (IRIS). 2010,

WHO. Arsenic in drinking-water. Background document of development of WHO Guidelines for Drinking-
water quality. World Health Organization, Geneva. 2011. WHO/SDE/WSH/03.04/75/Rev/1

Zheng Y, Wu J, Ng JC, Wang G, Lian W. The absorptlon and excretlon of fluoride and arsenic in humans.
Toxicol Lett 2002;133:77-82.
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AL Ry iV

%Y U A0 PDE EOHRE

Ay 7 s (Ba)
‘ ‘o EH BA
PDE (ug/day) 1460 [ 730 343

Frim

Y7k (Ba) ik, BEOEV, BAGTELIWT ALV HEERETHY . BEDCHLEIT
TR L, KEFET 5, Ba2t)A A RUKEEDAY v AMEEY (LD, THERLE.
ARER{LE) IEEEMEAEE TS, BBV UL LWV EREEAY oA EERIE, HEETT -0
Ba@t)A A &ELT, —fFA0CE MOH L TESRETH B, N U ARERENICNATIER
<. HRBAEESHEBERFAHTHS, MY A, fludfRREER, BEOEGRH,
HGARUCEDMORZOMEC BT BERA L Vo tka ABRRH D (ATSDR, 2007) &

SERHERLMOIRIL L 72 o A

EMER e MIBWT, TEEAY 7 ABESEROEBERESEEENL. BER, HLEXHE
RENEBEENTHSE LB, TolEeage LoBERRE, NY VARBELEEEY
OEEHICET AT/ TILOTHS (NTP, 1994) . HFHREX, RMETHE, BRA
THEN, RATHERELE, BTRAER, SEEMENRREEETCICEL LTERBTEEICE
FARROEETH T, THELOELE, M~y XA CEFABE I 5 BARENREEMNRK
LI ESAICE LN R AHEEE LT W, MR 28R, BEREZICE T
EHONIBELREEENFEVIEMEE CHIREENRSH S (WHO, 2004) , BAICLDE(EANY
7 A~DOREREL, THK. ﬁ&u/miaﬁuné:b\oﬁ_ﬁmiﬁ%%léﬁ T“‘Im&?ﬁ%é
(CICAD, 2001) ,

B OEZERO PDE & _

A Y J A W20 DB TEHE S FEHEIC BV T, TR 7 ABETS mg/LOKEEA LT

FAOEFEE, FHAY T AEE] mg/LOKEERA L TWIZAREREOM T, LEXLOML
BRERE L IBRBEDERERCLAEEIRD BRI - (WHO, 2004) , ZORBENLE

BHATZNOAEL 7.3 mg/LEZ AW T, RO KEDOHEEHE2 Lidayz BT, &mﬂ%ﬁﬂ#@mﬂﬁ%
LTOLICENTHZENTES, :

PDE=14.6 mg/day / (1 X 10X1X1X 1)= 1.46 mg/day=1460 pg/day

ESHe X BUREFSO PDE 14

PSY O MMEE D~ DIESIC X DIREICE 5 BT — F I RS- b Aadole, /Y 7 ADEYER
- FMERE., BARCLSRTERER 20%E T 60%THD EHEEXN TS (ATSDR, 2007) ,

L7eioC, ROBERO PDE EXEEMR 2 THRL T, EHIZ L DEIERO PDE m‘%ﬁitﬂ L
7= GIECE#HSh TS EBY)

PDE= 1460 pg/day / 2=730 pg/day
% AIREERF D PDE {H

2RY & M~ OB ARG IR D BT — ¥ I RN b b oTe, KESWE (US Do, 2013)
. B U ABEEREIC L TWA & 0.5 mgm’ & #ids LT3,
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IEEFRE (HEICBWTERINEFI~F) 2Z2E I ANT, ‘ﬂlﬂ%ﬁﬁgﬂﬁf@PDEﬂE%lﬁ'F@i
SEHTS,

. _ _ 500 pg/m® X8 hr/day X5 day/wk 119 pg/m®
RIS 24 hr/day X 7 dayfwk = 00 me 1o HeL
HER— 0.119 pug/L X 28800 Liday  _ .o Le/kgday

50 kg
PDE=68.6 pg/kg/day X 50 kg / (1 X 10X 1 X 1 X 1)=343 pg/day

BEI

ATSDR. Toxicological profile for barium and barium compounds. Agency for Toxic Substarnces and
Disease Registry, Public Health Service, U.S. Department of Health and Human Services, Atlanta, GA.
2007. ' : . _

Brenniman and Levy, 1985

CICAD. Barium and barium compounds. Concise International Chemical Assessment Document 33. World
Health Organization, Geneva. 2001.

NTP. Technical report on the toxicology and carcinogenesis studies of barium chloride dihydrate (CAS No.
10326-27-9) in F344/N rats and B6C3F1 mice (drinking water studies). National Toxicology Program,
Public Health Service, U.S. Department of Health and Human Services, Research Triangle Park, NC.
1994;NTP TR 432. -

US DoL (OHSA). 29 CRF 1910.1000 Table Z-1. Limits for air contaminants. U.S. Department of Labor.
2013. - :

WHO. Barium in drinking-water: Background docuntent for development of WHO guidelines for 'drinking-
water quality. World Health Organization, Geneva. 2004. WHO/SDE/WSH/03.04/76
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AFITA
#1 KX 7 ADOPDEfEOHE
F‘ T a (Cd)
: &0 HEH %A
PDE (ug/day) 5.0 1.7 1.7

=

i

#FITA (CD) IBEERTHY. BHEVKROREITIEHEEZ Ry, BRR TR
FMFRETRWESh, BEARICIIEL LTH RIYAEEMBEDLNS, (ATSDR, 2012) ,
FFIULIE, 2 OBERIBOARTEE LTHFEET S, BEAIFITA RESFITVLARY
S FI T A EWoln o0 h FI 7 AEIRAKEETHY ., TOMOTREEEIT, B, X
RIIEEFE L OREERICL > TKBEER LV BVWDLDLRVES, I RITA BYEA FIT A
RO ABEAEDOS FI 7 AKR, FEESRICBOTHESL LTHVW RS, @7 ]~ 7 AE
&3, IR = EEHORRUARIZAV RS,

REMEEEDORIL L 2o Tc Bl

BRI oA, i’éﬁ%ﬁﬁ:ﬁ?‘éﬁ FREMZ RN ENRERTEY., & POEXRAY
L UTRBENTHS (Growp 1; TARC, 2012) , # FI T ARG FI v ALAWIE, BHidA
ERlERIT, £, IFIVARUIFI 171,\4}:'&%/\03&%@2:\ EES AR ORI RAA L
DOEICIEOFBEERZED b T3, . '

BRI T AR FR Y AE~ORAREICE L CRSEARVIHEEIEEE TS
(Buchet et al., 1990) . BHERUERICHT5HET. FHLOREL AV TEDLN, ZFIY
ABREORBZMENF Ve —I—ThHD (ATSDR, 2012) ,

MERCREREEE LN FI U A~ORAREZFH LI SR ORFF R b OREHE, &

SUA~NORABRFITHBLERERA (L LTH) VA OBMESEEL T35 (IARC,
2012; NTP, 1995) , A==y kU X2 0.0018/ug/m’ 2 US EPA (1992) Iz L DX H I T
B *

& R R R OPDEE

HARITAEVCIFI T AE~OROBRICETIREESREWTMERL, TFEETHD
(Buchet ef al, 1990) , BHERUEBIIRT 8L, BUORE L~V TROLR, ZFIY
ABRBEORBSHERE-—F—THB (ATSDR, 2012) , 7 FEB-UXTOLH FI v .LICEH
T 5% < ORODBERRILZ, BRAMEOTHETRL WY, LEdsT, BEHOFEMEEE
CBWT, A FI U AICET AR MBEEROPDEEERETHZ L & L, ATSDROBEIZHEN. #&
PERRSEIC MR AMRL 0.1 pngked AV TRABEROPDEELRET 5. Zivid, WHOBKHIZKFREE
{E0.003 mg/L & F /& LTV izvy (WHO, 2011) ,

PDE=0.1 pg/kg/day X 50 kg=5.0 pg/day

MRL OEEICHEAAEA TS Z Ehd, BEREICOVTIER Lk f:;,

| EBHC X B ER OPDEAS . |

AR 506 mpkeZBICSHETES LZT v F2BHRRBRIC LD, %7@&&%{:%‘%%753%6

hi= (Prozialeck er al,, 2009) , ZORBCIHE—DHAERAVWOIE, TORETRLNZAHE
B, REEMRORAL - —%EEZ DL, ZORROLOAELIF0.6 mghkgTH D, &
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FHZ LB BERFOPDEEOREIC ZORBREMEE AV iz, 0, 1, 2, 4, 8, 16Xi332 pmolkgMik
LA FIvLET v MCETERELUERIOERRERERRICE me T2EE OB R TR A
T16 pmol/kghl bk O# F8E THHEHI I AEASE®H il (Waalkes ef al,, 1999) , IEAERL DM
FER, ERSPMICBRESNERBFEED I R ?A%?:Eﬁ#ﬁﬂubto“cﬁ%@fé’) HE D DEA.
BENPTHD, ZOBHSI, Y FIVLAOERICLAEROBERELEML Y b5 U2 At
H5b, BEFEE (HFIKBWTEESNEFI-F) 2Z2BICANT, REUCHESEHRENLETIED
R SCEIEEL T, EHIC L 2REROPDEEZLTO & 3 ICHEHT 5.

0.6 mg/kg X 5 day/wk X 50 kg / (5§ X 10 X5X5X10)
7day/wk

PDE= =1.7 pg/day

F I ARRARETERAEZELTVWAZE, RUETRETAFESATZED AL EM
H, F4 L LTHRE 5 28R LE, ZhoDFRIZIEEENRRFENRLDTHS, PDE EDORE
IZ LOAEL Z =z &b, F5 & LTHRE 10 28R LT,

%ﬁl&%ﬁﬂ%ﬁ@mm@

ARFIVACEALTEEHERERASZ=y MY X7 0.0018/ug/m® RRY X2 L1 1:100,000
EHCT, BAREROPDEEEZUTOLSCTHTL LR TES,

1%X107°
1.8X107 /jpg/m’

% ARRZE D PDE E= =555X107 pg/m’

PDE=0.056 ug/m’ / 1000 L/m® X 28800 L/day=1.7 pg/day

2=y PR T77u—FI XV ESHEYT PDE HEIiCEH L Tk, TORBICEEREE2ER LR
b,

BEIM

ATSDR. Toxicological profile of cadmium. Agency for Toxic Substances and Disease Registry, Public
Health Service, U.S. Department of Health and Human Services, Atlanta, GA. 2012.

Buchet JP, Lauwerys R, Roels H, Bemard A, Bruaux P, Claeys F, et al. Renal effects of cadmrum body
burden of the general population. Lancet 1990;336:699-702.

IARC. Arsenic, metals, fibres, and dusts: a review of human carcinogens. Monographs on the Evaluation of
Carcinogenic Risks to Humans. International Agency for Research on Cancer, World Health Organization,

Lyon. 2012;100C.

* NTP. Technical report on toxicity studies of cadmium oxide (CAS No. 1306-19-0) administered by
inhalation to F344/N Rats and B6C3F, mice. National Toxicology Program, Public Health Service, U.S.
Department of Health anc¥ Human Services. 1995.

Prozialeck WC, Edwards JR, Vaidya VS, Bonventre JV. Preclinical evaluation of novel urmaty biomarkers
of cadmium nephrotoxicity. Toxicol Appl Pharmacol 2009;238:301-305.

US EPA. Cadmium. Integrated Risk Information System (IRIS). 1992.

US DoL (OHSA). 29 CRF 1910.1000 Table Z-1. Limits for air contaminants. U.S. Department of Labor.
2013.
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Waalkes MP, Anver M, Diwan BA. Carcinogenic effects of cadmium in the Noble (NBL/Cr) rat: induction
of pituitary, testicular, and injection site tumors and intraepithelial proliferative lesions of the dorsolateral
prostate. Toxicol Sci 1999;52:154-161. :

WHO. Cadmium in drinking water. B.ackground document for development of WHO Guidelines for
drinking-water quality. World Health Organization.-2011;WHO/SDE/WSH/03.04/80/Rev/1.
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7 ah
2 7 A OPDEEOEE
. 7 uhb (Cr)
. &0 , TS . | BA
PDE (pg/day) 10700 1070 2.9
Frim

Zuh (Cr) &k~ 2EB{ERETHEEL, ZhoDOIBREBEERH O, Cr0) (AT LA
&) | Cr(24). CrEHRUCHEHNTH D, CrRHOIXBEZ B EZ T2 2 b, (BFESRIZBW
TRITA L LTHVORS, CrEHIXBAZBIERTHY, 7 ohBE (C07) RUTEI/ ol
B (Cr0") BERLESAONAEFF T A VETHD, GGHIE, BEFCELELRD
NABETHY, 7 FUBRBICEERIAXHETHD, 70 bORZIF. 7T FUBERUIEED
RHOEEBIEZEZ L, RARERERR., BRBEARUVHEREBEFICEET A AT6EEERDH
% (Anderson, 1993,.1995) , EEGF D7 u AORIRE LT, FA, &iF - BEIIEE
RO OREEICAEREZE L DD, CEeHBMEL LTHAVWLNIEEZ BRI, EXEMD
O LOTRIE. L VFEEDBOCEHDFRELE WS X0k, B 2h (Cr(0) XIECrG3+H)
OHRBIFED LD THAH I, Lo T, BEELEAICET S Z 0E &R MIECGHDEEMD
FHEFRICE S BOTH Y, CreHIZZOFMMGERA =TS, CreH)AAE L LCHER
INDFEITIEL, BEMFEMITZZOEE (Cr(eh) 2E50L~&ThHd, FEREL LTEETRS
b (FlrE Bikozohs -7V —r, KB hs - 7Y —) ik, EROCEIEhTNS
Zeinh, BHA RTAOEAGEENCH B,

FEEEBEORIML 2ol EE

BES%DCr0; (7 v.b & LT1468 mgkg/daytl ) #ETfRIEEERELET v bME, HEZ

ERIRDST, XVBEDT v MBI 2R EHEE (Anderson et al, 1997) IZBWTIT,

Cr(3H) & LTC15 mg/kg/dayD e 5B THEFEIIBD O o, 7o lOROFERMEFICELT

., RENRZENREEERBEI LTV ARV, —fFHI2, 1.5 mgkeg/dayDCr3H DR OER
(US EPA, 1998) X, BE~OHFEREICEET S SO LITTREINARYY,

U paLCa— L, REGELEEX, REMEEORIL R OBELHE LE,
% O R ERFOPDEE

. 2000, 10000%T50000 ppmDAED ' U Y EBECI(3HE T v RO U RXITEHR 5 LIz 2 %
BAMERER (NTP, 2010) T, BATICEEST 2/ n AL TROEEERSH Y . »oBEEL
BbhdELUFRBELN, ARERT460 mhkeBEOHM S v MOEKBED B EARM
Lizieth, €2V VBCGEHD T v b TONOAELIY, {EARED0 mgkg (11.9% ; Cr & LT
10.7 mg/kg/day) Thotz, ZORRICITARKFEESRD SIholel bhb, RBoOZEE
BHRAHERFREBE LTS, £, ZOFRRE., YU AXIWTHhOEOH (BBEIR)
THED LR o7, BERE HEICBWTERESNFI~FS) ZEBICANT, KGR
EROPDEEZLTOL D ICEE T3,

PDE=10.7 mg/kg/day X 50 kg / (§ X 10 X 1 X1 X 1)=10.7 mg/day
ST & 2 BRER OPDEE

Cr3H) &5 & L THIRNE ST 5 L & OERENR., FHEBICLIVERD, BYERTIZ 005
pg/kg/day. FRATIE 15 pglkg & 72> TW5 (Moukazel, 2009) ., N HOHR—FREESE2
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BLEERE B, BeFERRVCEHEROBRICH LT BELINEINEHETS
A, FaREwRAR,

s B LT, EHBREIC{RD PDE BEOEBOELRD LS RFART—ER 1o,

27 o ARUER 7 o AMESYOROBEROLEDZERFAIFAENG 10%THHZ b (ATSDR,

2012) . ROIRERED PDE [EZ2EEMRE 10 THRL T, EfIC X 2@ERFO PDE HEHEH L
Gl ErERENTHNDHEBY) o EHIC S HRERD 7 o AICEI+5HEE PDE LT O &
B0 THAB, :

PDE=10700 pg/day / 10=1070 pg/day

T AR E R OPDEE

Derelenko & (O3RBR (1999) TiX, BEECIGHRIFZ 1338/ (1 B6MRM. BICSHRE) RABREE
Vi b2 A, BiCRWEICBEME (BEEEREHE, HFRPE) RUERECRBEERESRD L
nic, ZOEEITTSTORENTHEDbNE, LOAELIZT mg/m® (3 mg Cr3+im”) Tha,
IS T REHCIGHE T v MZBBEBMBRARSE LE-RR T, M*‘m_sa LThbeEEEIT
B LI of, TRBOT—& B, BABRE TOMRL 0.1 pg/m’ 2B AREBFOPDEED
BREICA 2 (ATSDR, 2012) ,

PDE =0.0001 mg/m’ / 1000 L/m® X 28800 L/day=2.9 pg/day
MRLOBEHICHAAEN TS 2 & A b, EEFEIC VTR Lh ok,
S 3R

. Anderson RA. Recent advances in the clinical and biochemical effects of chromium deficiency. Prog Clin
Biol Res 1993;380:221-34.

Anderson RA. Chromium and parenteral nutrition. Nutr 1995;11(1 suppl.):83-6.

ATSDR. Toxicological profile of chromium. Agency for Toxic Substances and Disease Registry, Public
Health Service, U.S. Department of Health and Human Services, Atlanta, GA. 2012.

Derelanko MJ, Rinehart WE, Hilaski RJ, Thompson RB, Laser E. Thirteen week subchronic rat inhalation
toxicity study with a recovery phase of trivalent chromium compounds, chromic oXide, and basic chromium
sulfate. Toxicol Sci 1999;52:278-88.

Glaser U, Hochrainer D, Kléppel H, Oldiges H. Carcinogenicity of sodium dichromate and chromium
(VI/III) oxide aerosols inhaled by male Wistar rats. Toxicology. 1986;42(2-3):219-32.

Moukarzel A. Chromium in parenteral nutrition: too little or too much. Gastroenterology 2009;137:518-28.
NTP. Technical report on the toxicology and carcinogenesis studies of chromium picolinate monohydrate
(CAS NO. 27882-76-4) in F344/N rats and B6C3F1 mice (feed studies). National Toxicology Program,
Public Health Service, U.S. Department of Health and Human Services. 2010;NTP TR 556.

US DoL (OHSA). 29 CRF 1910.1000 Table Z-1. Limits for air.contaminants. U.S. Department of Labor.
2013.

US EPA. Chromium (III}, insoluble salts. Integrated Risk Information System (IRIS). 1998.

36



TCFH T A F =+ >

a0 k
=30  OPDEME OEEE
=50 b (Co)
- &0 ' Ha B’
PDE (ug/day) 50 50 2.9

5

230 (Co) ik, RRBDITRT, 2L OHE. BFE, MERVERL Vo FOMOTELRE
ALTWD, IV ML, EX IV B2 ORFRBERERZE THY ., ~TJa C -5k UEE
BMTFHEEEREROBRROMBER L L THET S, £ POXEATRTHS, FHRRE
M. 1 B 11 pg @30 F2EFENLERT S (ATSDR, 2004) , ©# I Bl12 O#HIRFRE
211 0.7~2.4 pg/day THH (NAS, 2010) , =2/ F & LT 0.03~0.1 pg ICFYT5, b MMERN
R DER 2 SN FOXLEERFORBIIHEI N THRY, 229 Med Bz, 37
ZrBmor ) RRIREARICBO TS LTAVL bR TS, "

EEEEEORIL L 72 o T F

IARC (2006) i, fitBE=/ L b RUEDMOKBE Co@tEINIZ. & MR LTRBAEDT
REYER B D LifER L7z (Group 2B) . HHEHROT —#1X. 7 v FERUE M COBEERAELHIA
FRICREEND Z 2R LTWS, 3,50 "&BIL. in vio OFEREME L TIXBETH 7=
2. in vivo DI EEREFRECELTIIRMETH o/, NTP L. BRUMO<- Y ZARTS v k
TEBAMEOFAFERTIABEONIZ LR L (NTP, 2013) , & MCBITFBBAIL X AFRA
HRBRTERIB O T LT, ERALRBE L THEESH TRV (US EPA, 2000) . E Rz
REZNRESELESRKBV TR, RORKEMESREbRBEZESFEVIHFRTHS (ATSDR,

2004) , B R TO 2/ FORAREL, E€RUAMEL LTALh T3 EE CETEDORE
- REBRRBI NN B R OB R T B LTS (ATSDR, 2004; IARC, 2006) .

| ROBREROPDEME

ENIRERFOPDEMEIL, AFRRERE FOT—F 2RI LTW5D, 150 mgDHE =50 F %228
Fie MCRERDRE S EEHEEEBVW T, BbEZERFHVIHMEEER. FRORENET
Hofc (22390 b & LTHIN mgkg/day; WHO, 2006; ATSDR, 2004) . =2/%L b & LTl mg/day®
CoCL#Z88~00 H 8RR L= & MNEFRFE 105 (BEsH., &ofEsfl) ORBRICB VT, Fiskes
IAESTZ DM OB bhidd o (Tvermoes ef al, 2014) . EOIREEROPDEE A,
NOAEL 1 mg/dayZ BICIRE Lz, BERE (TRICBWTEEINKEFI~FS) #Z2EIALT,
#E OHREERFOPDEEZ LA T O L 5 ICEH T 5,

PDE=1 mg/day / (1 X 10 X2 X 1 X 1)=0.05 mg/day=>50 pg/day
WEPDEMDRE ARt FRBAHEA Lz, F3& LTBEREREBER LIz,
BSHC X 2 EFF OPDEE

29V MEEH~DEHIC L ZRBEFICELIEEEDOH 27 —F 1720, 290 FRUER =
v MEEH OR NIEERFOEMFHRAECRMENL 18~97%THD (ATSDR, 2004) , KORE
REDAEMFRIFARIPENZ EE2EZE L, BOBRERFO PDE EEEEAE 10 THRL T, B
K DRSERO PDE fHZEH L Gl BIZERHINLTWA ERD) . B L 3B@EE0 2.0
MZB§T 5 PDEMEIZEAT D & B9 Th 5,

PDE=50.pg/day / 10=5.0 pg/day
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e A BRI OPDEE

B2 AL F RUE O OKBHECQRHEX, b FTHOBEBEZHEEITREERDD
(Group 2B) . ‘

CABTEE., BB RUEMER G, BIESRRAREICL Y b M THRLNDEBAMELSOE
FREETHB, JNLOF—XIIMEBERIVIENLOTHELEZDNTNWAI L, RUEL
B S FOBERALERBTEE FOF—ZidRnZ b, a0 MIEL TR, MRLY
D—FESFANRDIERTEBRLELILNS, b MIRITARENAY X7 DEBEOHETEE,
MRL% HWTRH#ZPDEME & 1IEIEE—ThH 5 (WHO, 2006) , BAMRERFOPDEEZREHT 57
B, BHERAREOMRL 0.1 pg/m’ % AV 7o (ATSDR, 2004)

PDE=0.0001 mg/ m® /1000 L/m’ X 28800 L/day=2.9 ng/day .
MRLOBEHICHESAEN TV Z Enh, BEAEICOWTTER L2217,

BE R

ATSDR. Toxicological profile for cobalt. Agency for Toxic Substances and Disease Regisiry, Public
Health Service, U.S. Department of Health and Human Services, Atlanta, GA. 2004. IARC. Cobalt in hard
metals and cobalt sulfate, gallium arsenide, indium phosphide and vanadium pentoxide. International
Agency for Research on Cancer, World Health Organization, Lyon. 2003;86, updated in 2006.

NAS.IOM. Food and Nutrition Board. Dietary Reference Infakes: RDA and Al for vitamins and elemnets.
Institute of Medicine National Academies. Summary Tables, 2010. (available online at

hgtp://ﬁic.nal.ﬂsda.gov/dietaﬂ-guidance/dietm-reference-intakes/dri-tab]es; acceésgd May 27, 2014)

NTP. Technical report on the toxicology studies of cobalt metal (CAS No. 7440-48-4} in F344/N rats and
B6C3F1/N mice and toxicology and carcinogenesis studies of cobalt metal in F344/NTac rats and
B6C3F1/N mice (inhalation studies). National Toxicology Program, Public Health Service, U.S.
Department of Health and Human Services, Research Triangle Park, NC. 2013;NTP TR 5 81.

Tvermoes BE, Unice KM, Paustenbach DI, Finley BL, Otani JM, Galbraith DA. Effects and blood
concentrations of cobalt after ingestion of 1 mg/d by human volunteers for 90 d. Am J Clin Nutr
2014;99:632-646.

US EPA. Cobalt compounds: technology transfer network air toxics web site: Hazard summéry. 2000
(http:/fwww.epa.gov/ttn/atw/hithef/cobalt. html; accessed April 23, 2014). '

WHO. Cobalt. and inorganic cobalt compounds. Concise International Chemical Assessment Document.
Inter-Organization Programme for the Sound Management of Chemicals (IOMC). World Health
Organization. 2006;69. :

!
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&
i PDE i DIEE
&l (Cu) -
. &0 ST . B A
PDE (pg/day) 3400 340 34

B

uﬂﬂ

¢ (Cu) X, F—BBLETE 1l BxFED 1 2ThHH, EiZ 2 2OB{LRE, H1HEUEER
EHzEMd, BPETE FOWTRIZE > THLLADHELETH D, @i, W<HOLDEER
BRATAURZEHNZRILL, EFQELRUCHRBARIICERICEEL TS, filbaw (5
AL, B o ABE) 1. KRELMERUBURBRISCB T 28 LTHVW bR 3,

| A NENREORILE o FEME

MRV MURIBEEDOH ERLET —FOREMRL Y-tk v, ik, EERAEORK
AERIEBVT, R, Hﬂ@lﬁb‘\%‘ﬂﬁkﬁ HEEPRITTHEERSHLZEBTRERLTHS
"(Araya et al., 2003) .

& IR B OPDEJE

TR, Ty MRUA XERAWERBRERUES-X/ U /77— MCETIRBRBERERLTWS
(IPCS, 1998) ., 7 v M, HBRUBRICHTHIREEBCELT. Zhbo 55 TEZERRED
=BT L S his, Ty RIT500~8000 ppmDFEEEST AT & IREHR 5 L7z 13 B MRER
WZRWTI, ATEEEOBRER R A M4 SNOELIX1000 ppmTH o7, 2000 ppmEl k
- OBREFHICBWTHFFEEERUVESENEYD bk, NOELIX1000 ppm, 64 mg CuSOy/kg/day (§7&
L TC17 mg/kg/day) FEE THho7z, (Hébert et al, 1993; IPCS, 1998) , {EFERE (FHEi1oBWT
BRENEFI~FS) 2EBIANT, BROBEFROPDEMZLUTOL S ICBHT 3,

PDE=17 mg/kg/day X 50 kg / (5 X 10X 5 X 1.X 1)=3400 pg/day

I & 5 RERFOPDEE | _
FCHTBESML U a—T, EHIC L ARERRICEAPDEEOEMOL L 25 & 5 R aER
EMEFET D ENTERIoF, FETERICBWTHBEINL A IMBENLEENLEBRIA
TS 55, b OWEBRERIX, 30%~40%ERINTHZ LB TED (Wapnir, 1998) , SHRUME
HLERIE DR N IR EE O£ R EBH30%~40%I B ONTWA Z & ¥BEE 2. BB

PDEEZBEFAEIOTHRL T, BRI X ABERFOPDEEZEH L GUEKRREHRIA TS L
Bh) , X AEERFOSEICET A HEPDEEIIUTO LB TH 3,

'PDE=3400 pg/d / 10=340 pg/day
R AR EE R DPDEAE
WA ZN-HOFHICBEH L, ABMETH o7 —#iE, S, FHLBHER AOMRL % &
EFHTIIER+5THB EE L LN (ATSDR, 2004) , & NIREROPDEM % £ E4AEK100 T
T, BMABREROPDEMAEHR Lz GUERRE#HIA TS EBD) ,
PDE=3400 pg/day / 100=34 ng/day
N
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Araya M, Olivares M, Pizarro F, Gonzélez M, Speisky H, Uauy R. Gastrointestinal symptoms and blood
indicators of copper load in apparently healthy adults undergoing controlled copper exposure. Am J Clin
Nutr 2003;77(3):646-50.

~ ATSDR. Profile for copper. Agency for Toxic Substances and Disease Registry, Public Health Service, Us.
Department of Health and Human Services, Atlanta, GA. 2004

Hébert CD, Elwell MR, Travlos GS, Fitz CJ, Bucher JR. Subchronie toxicity of cupric sulfate administered
in drinking water and feed to rats and mice. Fundam Appl Toxicol 1993;21:461-475.

IPCS. Coppér. Environmental -Health Criteria 200. International Programme on Chemical Safety. World
Health Organization, Geneva. 1998. :

Wapnir RA. Copper absorption and bicavailability. Am J Clin Nutr 1998;67(suppl):10545-60S.
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&
& DOPDEJE DHLE .
. £ (Au)
I bty IN
PDE (pg/day) 134 134 1.3
e

& (Av) X, EBBRERURILEH H5+5 ORIETEEL, BMEE 1V MED 3 MOBE KD
~REITH B, FTLFELDHEL, BRShIc< <, Ll TERENTHEERSH 2 L0 &R0
ERTHV, &k, AEARICBIT ML LT, kLT, XidEERV LA (22T
WO LEEHRAZ 7y, BY VEBAA LV IET A ThD, Telles, 1998) DX 5 ZREAETH
LNTV5, HAFTOEOM—DORRL, MEL LTOEAPLZbDOTHD, SN,

?L‘ﬁk.ﬁﬁlr\l‘ozné

BRI DI L T o T B

SOEEDIZEAEOMRIE, &0BERHERICESWTWS, BIEMHTERERICAVWLL

 BHOI, 1 TO&ANL A ZVEMT (AuS) LOEETHIN, EEELHESIL TS,
apA FROEEE (BEF4&) %, 30mg/day T 1 #8E. KIZ 60 mg/day T 1 BE. ko R

TV a— N TREShIZBE 0 FARFEEIIR O AR o7, YBiZBEIT, 30 mg/day TRIZ24E

IR Z e Le, MERFERfasit, BROMBRSEIFBOMBREEOBIIIR<, VY

- F R OBERERE G A A2 - RTF A — FIBNTHIBREOCHENTED LI
(Abraham and Himmel, 1997)

SLEWMERWIERHOBHEOL FOTF—FBRAFRETHE, &AM L 5EEL LTI
FNEFERBEESNET » b (Payne and Saunders, 1978) XUk b (Lee et al, 1965) IZBITAE
IEORE, A iR HHEEEFEM (Payne and Arena, 1978) E£23H 5, LirL, ZHb0RE
. MR XBEELOTHEL L LTIIHFELARAVWEBOSEAVTERSATEY, L
oo TRAIFOSITRSPDEEZEE HT DI +SBEEERDH S bO LiIEB L bhizn,

S OFAREERFD PDE HEZRETHHIC, HAPLEFETILEXONABRECLOEQR
BRIZE D FIEMWICIT 2B H 2 HHERBRIE RV, Au@Hid, LY FENRVERE L
Ezbh. BERKSCBYTHAVGRS @EAE. ZEEe) . €@HBEEFICEALTIL. B
hieF—Z Lviavy, H5—RBIEBWT, £G@+MLE® [Auen)Cl] Cl (YZupzFL oy
TIV—&E ¥AF) . Ty FOFBERUIEIC B CREAESEFAT LRSI & L.,

TURLEBNTI 322 mgkg DART 14 BHEIERRS Sh. BRATEREZSISBI S
Mo 7= (Ahmed et al.,2012) ,

ﬁu&ﬁﬁwmmﬁ N

SOBREICET RN ELTIEEIIREETH S, BROELIHEEERSOEED
BREDIEHEETH LD, 2BNEEEARSSAE Y XICBT3RBIZ, BOBESD

PDE EOBREICBWTZATRLRLOEEZEZ BN, EEEEK (1 1 KRWTEEINEF

~F5) #EBBICANT, BORERFO PDEEEZUTOL 5 ICEHT 3,
PDE=32.2 mg/kg X 50 kg / (12X 10 X 10X 1 X 10)=134 pg/day

PDE fE@FRFEIC LOAEL %Fﬁb\ﬂ\é L. RUSEZEAEEAZST LT RNI EMbh, F5 &
LT 10 2 BIR L,
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I X HIREERFD PDE £

b RMEBWT, &FFY I8 h Y 7550 mgBBRNEN LR, £EFF HEIL5%
HThoTz (Blocka er al, 1986) o VHHIZBWT, 2 mg/keZ HRNESR LB 0&F 4 3
B F R Y b DIILERIIHKITO% TH o7 (Melethil and Schoepp, 1987) . EMFRIFIAELEF N Z
b, RO NEREROPDEEOR EREEARS I IAERBRPAVLAIL &L, BHICLD

PR R OPDEMEILE D IBERF OPDEEILFE LY,

PDE=134 ng/day
0% ABRERES (OPDEE

B ABRERR CHESHT LRSI BT 3EEMEDH D7 —F it BicRiT 580 RBEEE
DEREEICELILDESDEELR2V D, & n&fgﬂ#wan{é‘%{%E%#uooﬂ% LT,
B ARZEEOPDEEZEH L QIHEICEHEILTWREBY) ,

PDE =134 pg/day / 100=1.34 pg/day

BE IR

Abraham GE, Himmel PB. Management of rheumatoid aI‘thI‘ltlS rationale for the use of colloidal metalllc
gold. J Nutr Environ Med 1997;7:295-305.

Ahmed A, Al Tamimi DM, Isab AA, Alkhawajah AMM, Shawarby MA.. Histological changes in kidney
and liver of rats due to gold (II1) compound [Au(en)CL]Cl. PLoS ONE 2012;7(12):1-11.

Blocka KL, Paulus HE, Furst DE. Clinical pharmacokinetics of oral and injectable gold compounds. Clin
Pharmacokinet 1986;11:133-43.

Lee JC, Dushkin M, Eyring EJ, Engleman EP, Hopper J Jr. Renal Lesions Associated with Gold Therapy:
Light and Electron Microscopic Studies. Arthr Rheum 1965;8(5):1-13.

Melethil S, Schoepp D. Pharmacokinetics of gold sodiut thiomalate in rabbits. Pharm Res 1987;4(4):332-6.

Payne BJ, Arena E. The subacute and chronic toxicity of SK&F 36914 and SK&F D-39162 in dogs. Vet
Pathol 1978;15(suppl 5): 9-12.

Payne BJ, Saunders LZ. Heavy metal nephropathy of rodents. Vet Pathol 1978;15(suppl 5):51-87.

- Telles JH, Brode S Chabanas M. Cationic gold (I) complexes: highly efficient catalysts for the addition of
alcohols to alkynes. Angew Chem Int Ed 1998;37:1415-18.
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% )
€1 D PDE {E D=
: # (Pb)
. &0 B R A
PDE (pg/day) 5.0 5.0 - 5.0

-
R

g (Pb) IXFHDE LTLERYE L THERET D, —ARA7% 2 Mosbaw & Uik, Bk
FEOKRBMEERUCBMEOTRIEER S5, ARIMEEHE LTL, AV Y v EISITHET
FZAFNRECRT FFoFA@iih 5, FEREEHIE. KKEPTHRYESCHZOESH,
KPR GBI ESN AW E LTERET D, MiCiX, b MU 2 Emn4y
FRUBERIZ 2V (ATSDR, 2007) .

EEMUEEEOIRM L - =Bt

v FRUEMCBW TR, Sa~DBREIT. TR, A5, BE, R, BRBRUBMICGESEE
HEBEIEREITILENHD, —HWIC, IFHRICHTA2RTHIR, RABCBWTBESn:
LELHBLT, BEASEOCNEHIZBWTRESh L EIRIVEY, M EERER 1~2
pe/dL, EMFEHAFIHENR 100%., ENCRERRZNERELEET I 775 A (US EPA,
2009) ZAWT. PDE fEAB bk, Zo7»iZ, RE PDE fEid, BEXRRKRICH 1D THE—
THhd,

& OIREEE D PDE

ZEABEEOE MIBW T, BELERENEL, o, BEEOKEVWHMEEIX, AR
TRFEHEETHDILEIDND, BEMENLOT —FiX, 5 pg/dl. RO MAPEREED:, /I
ROFETHFENEEFICBEE L TV A FREEZ TR LTS (NTP,2011) .

US EPA £5° /1 (Integrated Exposure Uptake Biokinefic (IEUBK) Model, 1994) (IR ZE 100%, F D

flgn DIRBEIR/2 L) WENE, 0~7 5 (0~82 BA) D/NRILE 5T, 5 pg/day DFEOERIZM
PIREE 1~2 pg/dL o X T 5 LAERR &4 (US EPA, 2007, 2009) .

PDE=5.0 pg/day
HHIZ L 5RERF O PDE i

SROBRORBERFOREEBIIMA LAV ESL, LT, BFIC X BRERD PDE #Eit. &
OBREO PDE EIZE LV, '

PDE= 5.0 pg/day
% AR R PDE {H

SROBEMNBERFOEEIOF L-VEE-SL, LedoT, RARERO PDE HiT. KORE
¥ PDE fEIZF L1,

PDE= 5.0 pg/day

BEIR
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ATSDR. Toxicological profile for lead. Agency for Toxic Substances and Disease Registry, Public Health
Service, U.S. Department of Health and Human Services, Atlanta, GA. 2007.

NTP. Monograph on health effects of Low—level lead. Natlonal Tox1cology Program, U.S. Department of
Health and Human Services. 2012.

US EPA. User’s Guide for the Integrated Exposure Uptake Biokinetic Model for Lead in Children (IEUBK)
Windows. 2007.

US EPA. Integrated Exposure Uptake Biokinetic (JEUBK) Model for Lead. 1994, updated 2009.
(ht_tg://www.epa.gov/superfund/fhealth/contaminants/leadfp_roductsLhtm; Accessed March 25, 2014)
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VoA
Y %7 A DPDEE DS
. JF7 a8 (Li)
0 EH ' A
PDE (pg/day) 560 280 25
Fim

VFo s (L) i BEMOBRETIEFET S, DYV SNE&BTHD, VF sk, BT,
XiIFEOMDER L DEEET, MEELTAVLATVS, VF Ukt @z, AFk
TAI=UAYFUL) ik FESHICBTBREL LTAVLATWS, JF U Ak, @,
+1 OB{LREDCE L LTOREEL TV,

REMEIEORI L 72 o T FHE

UF U st FOBREEEL LTERAZNTEY, BR, TEEREROCEHEREEEM S >FE0RB
RICBIT3Y FULAEOREICETAEERE NF—485h5, VFULERHAVEEEL, Y
F o LBERERIILD, BFREYEMCIZEELRTEPVNEL TS, U F7AOERISRIT,
BERFIZE KD, MIFFEEE 0.6~1 mmol/L (ZFRE S T3 (Grandiean and Aubry, 2009) ,
R~ — V3R, VF U LAOBHEIT., EREDBETHEEALEDS, t MIBIT3 ) FULbk
ik, Eio, REREET, FRBBEET. EE/MSSETERCEERMNOY X7 L2
HELTWD (McKnight er al,, 2012) ., BEFOHRFEX, 300~600mg D 1 H 3~4 Ei#E5ETH 3

(US FDA, 2011) , ¥EF—F &L Fa—L, BESKAIEE2, Z2MEEOBRILE 255
FRELE,

O BREROPDEE

EMIBITA)FULAOERREMN, 2@ PDE EOELSE LTHERAENE, b MBI B RE
VF o LDENBEZOARZTHD 300mg (VF UL 56 mg 2RAVEESICH. ROBRSEED
PDE X TOL S cEHH &N D,

PDE=56 mg/day / (1 X 10X 1 X1 X 10)=0.56 mg/day =560 pug/day

Z D PDEEDIREILIY LOAEL (#RB—BIRSED 183) ZAW-Z b, FSICIEE 10 258
RL~, '

BEHIC L A BRER OPDEH
BN X BRERD PDE E2RETI0IETRT—FB820, LHrLEHbL, BREEEFD
ST D 85% (Grandjean and Aubry, 2009) THB I L Z#BE %, ROESERO PDE &

PIETEFAE 2 TRLT, EHIC X 2EEHO PDE E2EH LA 3.1 BEBHEIhTWaEB
D) . . o

PDE=560 pg/day / 2=280 pg/day
- B ABRERRY OPDEfE
VP HE06NIILY mymt DEE DK Y F Y A4~ ASBE, 1 H6SMBELx

(Johansson ef al., 1988) . AFBEMEROEFEHE LAV T, LERE{ICEE LoD, M -
BRESN, FELERIREEINRpo7ud, BRAERAPDEEOREBICAVW O, BT
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B¥ ((fHRICB VW TEZINFI~FS) #ZEBICANT, BARZRFOPDEEXLLTO LS I
EHT 3, '

X 1.9 mg/m’ X 6 hr/day X 5 day/wk 0.34 mg/m* - '

E v B = - = =0,

ERERR 24 hr/day X Tday/wk. 1000 L/m’ 0 0093 4 mg/L
X

— B EE= 0.00034 mgiLkg 1440L/day  _ 10004 wg/ke/day

PDE=122.4 pg/kg/day X 50 kg / (2.5 X [0X 10 X L X 1)=25 pg/day .
BEIB

Grandjean EM, Aubry JM. Lithium: updated human knowledge using an evidence-based approach. Part I:
Clinical pharmacology and therapeutic monitoring. CNS Drugs 2009;23(4):331-49.

Johansson A, Camner P, Curstedt T, Jarstrand C, Robertson B, Urban T. Rabbit lung after inhalation of
lithium chloride. J Appl Toxicol 1988;8:373-5.

McKnight RF, Adida M, Budge K, Stockton S, Goodwin GM, Geddes JR. Lithium toxicity profile: a
systematic review and meta-analysis. Lancet 2012; 379:721-728.

US FDA. Lithium carbonate product label, 201 1. (available at drugs@fda; accessed May 1, 2014)
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7R
KERDPDEME O HEE
' ' AER (Hg)

BEH _ HA : A
PDE (pg/day) 30 3.0 1.2
P

KER (Hg) id, HERBRICBOWTEAS O/ LTWS, Kk, EHRAE, EHKRRE OFEKE
D 3 DO THET D, MAPICRET 5 ARENRLEVKBROTEIL, BEEETHD,

Lichio T, ZOREMFHMEIL, TRAKERERKECEEEOH ZFEENT —F IKES<
LDOTHD, ZOREUFMECEE HEh 7o PDE EIC SV Tik, B#ASICIER LA,

LA IO L 2 - T B

E MCBWTERARRERAMEERETI I L 2TTF—F IR0, ﬁﬂ:ﬁﬁﬁ@%ﬁbﬁb:ﬁgb
T, EBREMICET 2BENRIELEH D, EESABIFEERE (JARC) ik, E#/KSLSHHR
B ]\EC%]L'é‘Z)%ﬁS'AJ‘Ii#C’Jb\Tﬁ}ﬁf%&b\%G)T’%é L& Uz (Group 3; IARC, 1997)

ERKEEE ML, ARAKE L EATHERICEVWE DRSO EMENTIHRER L, FEEH
R, BihtE, BEOREUCRBIE~OEEBY R EEERS (GCEFE) &\ o oifx i misssy
RELFF SR, EEKEECFOHEITE L TORSEEEORILE 255, BSETH
5, REEEZIN UEE~OEERINARE SN T3 (Shimada et o, 2005) ,

B QR ERFOPDEME

T v RO T RIZBWT HgCh K& 2 FHEERE L, L TF¥A &z NTP ORERBE
YD, €055, LV FEHRBRFREZMFHESTOATVaZ L, RU 2 FARABRLV LA
BRIV (0.312~5 mg HegClykg/Sd/iwk) Z E&#EE L LT, Ty MEBWT 6 5 H ERaHs
AREZTocRBBEBR I, BBOBHEERTY (FEICHTS) HIEER 0.625
mg/kg BAEOBRSETEMLE, BRIEZEANRTZA—FOEL (F VT F=2, ZIBL TF
=TI NFURT =TG- B RTARSE VBT I ) R T 25— P ORI Helks
BHORECED b, SRR, AREFORLOLIIEDbNRhot, BEOREERE
REE (B BERE) oM, BB TKE 0625 mgkg M EOBREHTEDLNE, SFE
IR (UECFA) OFFME (JECFA, 2011) BWTiL, 6 BAMT v MRER (NTP,
1993) NoHbNEBRICHTHIHEERE (EEEM) #HEiZ, BMDLy & L T/KEE 0.06
mg/kg/day GB 5 AfOBREGHLABINTVWS) BESHINE, EEGHE (8 1 tBnT
BRIN FI~F5) £AWT, BOBRERFO PDEE#LATOL 3 KEHT S,

PDE=0.06 mg/kg/day X 50 kg / (5 X 10X 2X1X1)=0.03 mg/day=30 ug/day

6181, RSB R U RIRBIC 354 5 RIER B COFRIIARR b O L IELBABN 1T & e
b, Fa%1& L, 7=, BMDL;(BNOAELEE X LD (Sargent ef al, 2013) Z &b, F5%1
2: Lfv:o

S X S BREROPDEM
ERERIL, EEASOROAEDENFIAENRIO~30%DHMENICHE L EREBLTINS

(ATSDR, 1999) , Lo T, HMAOREROPDEHEABEMAIKIOTRLT, BHICL 3BE
DOPDEEZEH L GAEIRITHRINLTWHWAERY) ,

47



T FZ1 >~

PDE=30 pg/day / 10=3.0 pg/day
W ANgEFF O PDE {&

BRTHENESENE MRARRECBIT AR DBZENEVIMERE TSI LEADNDI L
B3, ZEEH TWA BEOHHEN 14~20 pgm’® OEEREICBT AWEFETREA TS (US
EPA, 1995; EU SCOEL, 2007) . BRIEMICI T 2 IEBEKGIRE (14 pg/m®) TOMEITEIFES
EBOIFE (Ngim ef al, 1992) X, Y3 TWAEBE % LOAEL L LTERTHLERHDZ L %
RLTWD, BIERE (8 1 KBV TEZ S FI~FS5) 2ZEICANT, FTHRAERERIC
T3 RGHEABRE 2L, RARZBRO PDEMELUTOL SILEHT S,

. 14 pg/m’® X 8 hr/day X6 day/wk 4pg/m®

E % = = ——— ={].

ERRREAS 24 hr/day X 7 day/wk 1000 Lim®  — 0-004 pelL
. _ « _

_pmE— 0004 p.g/]'.;o i:soo LA3Y ) 30 uekeday

PDE=2.30 pgrkg X 50 kg / (1 X 10X 1X1X 10)=1.2 pg/day

PDE fEQRBEIC LOAEL % Vel &hb, BREE M L OKRSRICESBITT 5 Ttk
DVTHERICANT, F5 & UTHRE 10 2BIRL T,

BE I

ATSDR. Toxicological profile for mercury. Agency for Toxic Substances and Disease Registry, Public
Health Service, U.S. Department of Health and Human Services, Atlanta, GA. 1999.

EU SCOEL. Recommendation from the scientific committee on occupational exposure limits for elemental
mercury and inorganic divalent mercury compounds. European Union Scientific Committee on
Occupational Exposure Limits. 2007;SCOEL/SUM/84.

IARC. Beryllium, cadmium, mercury, and exposures in the glass manufacturing industry. Monographs on -
the Evaluation of Carcinogenic Risks to Humans. International Agency for Research on Cancer, World
Health Organization, Lyon. 1993;58, updated in 1997.

JECFA. Safety evaluation of certain contaminants in food. WHO Food Additive Series 63. Joint Expert -
Committee on Food Additives. Rome, 2011.

Ngim CH, Foo SC, Boey KW, and Jeyaratnam J. Chronic neurobehavioural effects of elemental mercury in
dentists. Br J Ind Med 1992;49(11):782-90. :

NTP. Technical report on the toxicology and carcinogenesis studies of mercuric chloride (CAS No. 7487-
94-7) in F344 rats and B6C3F1 mice (gavage studies). National Toxicology Program, Public Health Service,
_ U:S. Department of Health and Human Services, Research Triangle Park, NC. 1993;NTP TR 408.

Sargent EV, Faria E, Pfister T, Sussman RG. Guidance on the establishment of daily exposure limits (ADE)
to support risk-based manufacture of pharmaceutical products. Reg Toxicol Pharmacol 2013;65:242-250.

Shimada A, Nagayama Y, Morita T et al. Localization and role of metallothioneins in the olfactory pathway
after exposure to mercury vapor. Exp Toxicol Pathol 2005;57:117-125.
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" US EPA. Mercuric chioride (HegCl) (CASRN 7487-94-7). Integrated Risk Information System (IRIS). .
1995, )
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'Y TTFY

£ Y 7L OPDEE DKL

Y FFr (Mo)

wn A e

PDE (pg/day) 3400 1700. i1

Fri

YT (Mo) DELRELEII+L R TMH6 T, AF 7 =AU HOBERR D — RN TH 2,
EY FFLOERAFEL, HETRCREKTTITY 7F0BA A2 (MO THY, K
NH B Ca¥t b Vo Tt & R A4V 2 Atk &BE R T, TV 7Tk, £8P ik
B2 IR CTHREL. FOEE 0.1~10 mgkg TH B, MoO, BT MoS, kI 2V, B3,
BB ROCERERICELELS FET S, BV 7T LAY (FliXiE, Bi-Mo, Fe-Mo, B{bE Y7
FURGE D TFVEERE) 3. AESRICBOLTEEL LTHNLA TS,

Y FFIMETETH, EREHEEOEEMRZ, LR T 100 pg/day, AT 600
pg/day T % (EC Scientific Committee on Food, 2000) , £V 75 » RZEDFEIL, ®E. B,
RMHEE SHE ERECERR THY ., AP AFI=VREOREL Vo loiks RAE{LFE
BREFES, E. B0 ) —BiEE2ZT TV HI3BECBNTE, FTORBRENE
IERHBRRBETH T L |MEEN TS (Abumrad er al., 1981) .

RLHEEDRIL L 2> T

CZEMEE LTOEY T RERBEEER SR (NTP, 1997) . £, A7 FEHMEA
A RENERT (RIVM) I L B5EEE. T ) 7F U idB8EERETRERVEERLE RIVM,
2001) , IARC Xid US EPA iZ X 2BEBAMOFHEIATOA TVRY, EAREROT) 77
DEMIZED, Y FTF U ERARE SN 7 RIBITARBAEOERB N 2hH D, B
BAOTREMER, Z ORBERICEH LT, %%ﬁc%f;ﬂﬁ%m&ﬁﬁw&éﬁﬁﬁﬁr%é L&
Z b,

- R NIREEE D PDE &

T MUBEEREEN-ERE) ST VBT NI U LAOEEERE L, GLP #HE® 9% A/
MESRERIT. B Y T L LT 60 mgke/day DS EICBITAHE, FEEMNE, HEDE, —F
ORBEE (EHEERVEREICHTIMANEER) RUBOREMEBEFOR (M 2 ILoEAR
M DBRERUEAMEDEERE) ~DER W B ERFHALMILE Murray er al, 2014) ,
Sy MoRTBEERS ERE, 60 FMOEEHMRRTRICFERRISED bh b ok, £
FEERE . réﬁﬁ;ﬁmi%t?—luﬁﬁ‘éjw% H~DFERBIRD NN, FEELIE, Z0
#BAD NOAEL € U 75 & LT 17 mgkg/day THD LR LT 2, ZORBRICENT, #
B E DS 1B LB R b ko, BERE (F8 1 KRBV TEESNE FI~FS)
FEWT, EORERO PDE BIZBTD X 50k 5, '

PDE=17 mgﬂcg‘X 50 kg / (5% 10 X5 X 1 X 1)=3.4 mg/day=3400 pg/day
SN L S RER O PDE &

Vyskocil B TF Viau DEFE (1999) ICB8WT, RABERO L b TOEMFRFRIMAET 28~77% -
OEEATH- T L MEIN TS, Tumland & (2005) 1%, TV 77 ORIREFBETH

G0% Tihofe L& LTS, LidoT, ?I%fk;:éﬂz%séﬂ#rDPDE{'ﬂi EERE 2 THRLE
Loried GlEIZEEIILTHWDEBD)
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PDE= 3400 pg/day / 2=1700 pg/day
W AIREE R PDE &

HEE < o R ITR W TR ARE é:nr :%ﬂs%J TFATRBAERED BRI (NTP, 1997) |
%@E#ﬁﬁm\%J7?y@ﬁw/vA&U%)7?y@ﬁ%mt%Lﬁbf%ﬂhﬁ%ﬁ?
LEEEHAERB LTS (NAS, 2000) , <o RSB ABE/ BADRERT—F (FEE)

(0. 10, 30 BT} 100 mg/m’ BREEIZBWCERFR 3/50, 6/50, 8/49 K1} 15/49) % FAVVTE MR
NBEITOEDOET Y IR EREWELZS, FBAOZ=y P RAZX 2.6%10°ug/m® 5k
HTHD (NAS, 2000) , 1:100000 DY A7 L& BWT, RARERO PDEEZLLTOL S
BEHT 5,

1x10%
2.6 X107 /pg/m’

& ABREERF D PDE fi= =0.38 pg/m’

PDE=0.38 pg/m’® / 1000 L/m’ X 28800 L/day=10.9 pg/day

2=y N RZT77e—3c L i#EX 3 PDE fEICEA L Tik, ZOPBITECHREEER LA
Uy,

SE IR

Abumrad NN, Schneider AJ, Steel D, Rogers LS. Amino acid intolerance during prolonged total parenteral
mutrition reversed by molybdate therapy. Am J Clin Nutr 1981;34(11):2551-9.

EC Scientific Committee on Food. Opinion of the Scietific Committee on Food on the tolerable upper
intake level of molybdenum. European Commision Committee on Food, 2000 (avallable at
ec.europa.euw/food/fs/sc/scf/out80h_en.pdf; accessed March 21, 2014)

Miller RF, Price NO, Engel RW. Added dietary inorganic sulfate and its effect upon rats fed molybdenum.
J Nutr 1956;60(4):539-47. ‘

Murray FJ, Sullivan FM, Tiwary AK, Carey S. 90-Day subchronic toxicity study of sodium molybdate
dihydrate in rats. Regul Toxicol Pharmacol 2013: http://dx.doi.org/10.1016/.yrtph.2013.09.003
(accessed September 29, 2014).

NAS. Toxicological risks of selected flame-retardant chemicals: Subcommittee on Flame-Retardant
Chemicals, Committee on Toxicology, Board on Environmental Studies and Toxicology, National
Academy of Sciences National Research Council; 2000. (available at
http://www.nap.edu/catalog/9841.htm|; accessed March 21, 2014)

NTP. Toxicology and carcinogenesis studies of molybdenum trioxide (CAS No. 1313-27- -5) in F344 rats
and B6C3F1 mice (inhalation studies). National Toxicology Program, Public Health Service, U.S.
Department of Health and Human Services. 1997.

RIVM. RIVM Report 711701025: Re-evaluation of human-toxicological maximum permissible risk levels.
Ruksinstutuut Voor Volksgezondheid En Milieu (National Institute of Public Health and the Environment).
2001

Turnland JR, Keyes WR, Peiffer GL. Molybdenum absorption, excretion, and retention studied with stable
isotopes in young men at five intakes of dietary molybdenum. Am J Clin Nutr 1995;62:790-796.

Vyskocil A, Viau C. Assessment of molybdenum toxicity in humans. J Appl Toxicol 1999;19:185-192.
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=
=y & NV OPDEE DO
' =& (Ni) -
2 qm| SN N
PDE (ug/day) | 220 22 6.0

aA

=y & (ND i, B 10 KOE—BBITRTHD. =y 7k 0, +10 +2 RU3 ORALIRE
CIEETAFREMARH A8, EHABLKEBIT2 THDH, =y il HaRgPHERTER
RICHEET 2B TH B, — BB, =y 7 MEESIKBRECESWTHEEN, =y
v, Hils v FNVEUREE= v e Vo KEER L VBV v A bEDIE. B{b=y
AR UERE=S v 7 E Vo oK EEOEVESPIC S TRESEVVERAICSH S (ATSDR,
2005) , = v &AbE, b MTHEESHICUETRRVS, B TRy IV RRETEREL
Bl&EI T LMbBd, —uvF—TAIZ0AEELEELTO=y AL, KEEREISICBITS
gl LCRAVWOATWS, EREEEIRABOWRBIZHAVENAAT VAL, 70bdE
DESR—RDEETHY, 1%KRE~38%D=y L EBRIDELE LTEFLTVWIEERHD
(Stockmann-Juvala ef al., 2013; NTP, 2006} , = v & /-O— HIEREL 100~300 [.lg/day @ﬁlﬂi_
# 5 (USEPA, 1996) ,

REHERORML 2> Poot=-4: 3

=y it BESEEZET S, BREMEZ bR (IARC 2012) , BARBEEO=y 7V
HEORBAMEETRET S B0 (Heim ef al, 2007) , FolEERAWEWL ORDORARE
SRE T BINT, HOF A T K-> TIRIBEOEMNM $H -7 (ATSDR, 2005; EU EFSA, 2005) . US
EPA IX= v 7 /VEEE A A F DREBAEIC- D75 H B &R L7 (US EPA, 2012) . =v 7
MRS 2 b L IEBRIC., =y S VASXIEAT VL A EREICED B EEBICBW T,
BAY A7 OEERRMIZED bh/ed o7 (ATSDR, 2005) , =y 7 VDT TOEEEZ—E
LT. IARC (2012) ik, =y it FOBEPAEBE (Group1) ELEHL TS,

v rPRUEMICB LT, =y X LOXREZOERIZ. B, FEROECIKMBRETERE~D
HEEBLBEREITIENHS, b ML, —RENC, = FABEE LRI #iT 5
L. myHMCRBREEND L DI B, B hOTF—FiE, BRKCEBZ =y A DE-FEOERD
BN, v FNVICBESREE PTRELEZFRELIDBZLEEF LTS (Nielsen o al,
1999) . = v X NOFBHEEOROZBAEOCEMICIBWTIL (US EPA, 1996) . =y 7 /ViBE
FEOE MIZERINTWARY, BERAREZ. b  ERUCEHE LIEHRETCREORE L W27
HERBEZELATHEENH D, RTHL, WRE, BEERVHBERES =y 7 LOFE
TR UOESEEEE CHEINTS (ATSDR, 2005) , TN NiSO, 25 &ENET v P TRAE
L= #EEMFE L, FEENIO 25 ENLT v %f%é LTRRE L He~T, EHEICIEE
HLTWBHDTHoRMB, LYEEEDENLDTH-7 (Benson, 1995) o =i LOEE
2, FAL L ESCHRBENENIAEEOHRBIEBWVWT, LB 22 b0 LEDLRD
(Schaumléffel, 2012) ,

B OBEROPDERE

10, 30X¥X50 mg/kg/day CHilE= v T ANKIPERE S NT2T v MBI D2EHDOREHR AR
BT, HBMEORSCEE LEEFIED bhEbok, EREFOHIZBNT, BEH0
~105ETOEERI:, FELZBER-SHEERHY, £k, B bICRESHI03E TORE
CHARERENRBORH Y, YEEAIL, 30RUS0 mgkg/dayR G CHRE TH o/ (Heimer al,
2007) . LOAEL 10 mgkg/day (=v 7/ & LT22 mgke/day) %V, EERE (H&LBW
TEEENKEFI~F5) ZEBEICANT, BOBREFOPDEMIZLLTOERBY THD, ‘
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PDE=2.2 mg/kg/day X 50 kg / (5 X 10X 1 X 1X 10)=0.22 mg/day=220 pg/day
YEPDEEOREICLOAELZ W Z &5, F5& LTHKI0ZBIR L,
R & S RER OPDEE

EER= v rVEAEERWEE FORBREE. BOBRINZIERED 29~40%31I% &H
5 (EEFHET —F I ESE) LHEFETHIHLOTHo7z (Patriarca ef al, 1997) , =y 7LD
BRI 2 BEOHELTMT I 5 1 20RBRICBVTIL, BEAED 2~B%RKIN SR
7= (Nielsen ef al,, 1999) , Lizd-T, =y F A ROKEE= v 7 LS OR OBREFEO LAY
FRRHAESBRENR O TH D L 2BE X, EORERO PDE EHEESEE 10 THRL T,
HFIC L AR O PDEEAEH L GlERTHIATWS EED) ,

PDE=220 pg/day / 10=22 pg/day
W ABREERE O PDE(E

W ABRERFOPDEMENEHNIE LTk, FIATRERT—F b, HEEOH D=y F LVOTEN |
BRahe, Blb=y 7 ERWR2EROBRR TR, ~NARAF— (Wehner et al, 1984) ik~

- A (NTP, 2006) IZfEFHIFROH bd o, T v b THESAEICET 3 W OO
Hofeht (NTP, 2006) . &&= v 7V ORARE TIHFED AEORERIZRA > 7 (Oller e al,
2008) ., MABAFICHEL 5 A3BERVCED= v 7F /IR RAEOERE R L TRV T,
=y VLT, EERET 7o —FRlRIT AN LB TEL 6D LELI bRE, EERF
¥ (HEUCBNTEEESNEFI~FS) 2EFBICANRT, 7 MRRIEBIT 5 =y 7 /L ONOAEL
0.5 mg/m’ % iz, BARZEEOPDEM AL FO X 5 1B H L,

. e 0.5 mg/m® X 6 hr/day X5 day/wk _ 0.089 mg/m®
ERERE = 24 hr/day X7 d/wk =000 Lim® 0000089 mg/L
_ _ 0.000089 mg/L X290 Liday  _

_El R& 6425 kg 0.060 mg/kg/day

PDE=0.060 mg/kg/dayX 50 kg / (5 X 10X 1X 10X 1)=6.0 pg/day

HEMAREEORED =y S VI ERENATHEERHZ - L, RUTRTOBED=v /7
NORARER OREBEESGFARE CHICKENRBO b Ehbh, FAl LTHREIOEZEIR L
oo

BEIHR

ATSDR. Toxicological profile for nickel. Agency for Toxic Substances and Disease Registry, Public
Health Service, U.S. Department of Health and Human Services, Atlanta, GA. 2005.

- Benson J, Chang I-Y, Cheny YS, Hahn FF, Kennedy CH, et al. Fundam Appl Toxicol 1995;28:232-244,
EU EFSA. Opinion of the scientific panel on dietetic products, nutrition and allergies on a request from the
Commission related to the tolerable upper intake level of nickel. European Food Safety Authority. EFSA
Journal 2005;146:1-21, :

Haney JY, McCant DD, Sielken RL, Valdez-Flores C, Grant RL. Development of a unit risk factor for

nickel and inorganic nickel compounds based on an updated carcinogenicity toxicity assessment. Reg
Toxicol Pharmacol 2012;62: 191-201. ’
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TARC. Arsenic, metals, fibres, and dusts: a review of human carcinogens. Monographs on the Evaluation of
Carcinogenic Risks to Humans. International Agency for Research on Cancer, World Health Organization,
Lyon. 2012;100C.

Nielsen GD, Sgderberg U, Jorgensen PJ, Templeton DM, Rasmussen SN, Andersen KE, et al. Absorption
and retention of nickel from drinking water in relation to food mtake and nickel sensitivity. Toxicol Appl
Pharmacol 1999 154:67-75.

NTP. Toxico]ogy and carcinogenesis studies of nickel oxide (CAS NO. 1313- 99 1) in F344/N rats and
B6C3F; mice (inhalation studies). National Toxicology Program, U.S. Department of Health and Human
Services. 2006;Technical Report Senes No. 451.
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powder in Wistar rats. Toxicol Appl Pharmacol 2008;233:262-75.

Ottolenghi AD, Haseman JK, Payne WW, Falk i—IL, MacFarland HN, et al. Inhalation studies of nickel
sulfide in pulmonary carcinogenesis of rats. J Natl Cancer Inst 1974;54:1165-72.
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J Clin Nutr 1997;66:616-21.
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Wehner AP, Dagle GE, Busch RH. Pathogenicity of inhaled nickel compounds in hamsters. IARC Sci Publ
1984;(53):143-51.
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JU A

35 27 AOPDE{EDOIEE

\H
N

RSP A (Pd) ,
go T A
PDE .(pg/day) 100 10 1.0

Fria

- RAZYUA (P i, TOMDOBESEEERR= v S A LEHLTED, ﬁo\h#LTwé

- HAETREMOHIEBRTRTH D, /AT VUL, Pd0) (&) . PAZHEY PAEHD 3
DOWETHEET 5. N7 VT AITHREBLAYERR LES N, RLaHo > LEERAN
RBOONDODIZIZEAER, RNTVT L #FELLRIREET) 13, KFBRIGIZBIT 5 5
LLTHWLNTWDS, NV AERIE. KERFIEBWTEETHY, TARUHELERIE
A X ORIET L BIERICTZ 5,

ﬁéﬁ%ﬁ@ﬁ%k&otﬁﬁ

10, 1005 Tf250 ng/mLDRT7 LT A& PKEE LS v FOWBFRRT, ATV U AR &
TRICEBTT 525, KPR, Bh. MIRUTEICRER LRV EBRWEShE, ERE, £ELT
¥FEERABLEZLDTHSD (lavicoli e al., 2010) , #ax 235 D7 MESEIZ SV TORE it
LI AV ein viroBERFRERBROW 2l (RXIF7ABEAVET—AXRER, K
BEERNWESOSZ 2EF A M, b MY U REREAW/ERER) 2, BEOEREE L
(IPCS, 2002; Kielhorn et al, 2002) , HET —F Z L Ya— L, BEEREEE L, oML
DIRPLL 72 D BT IFE LT,

B O REREOPDEE

W OhDRFEERBEER S, 7 VU AEORERVESAEOERBMTLA TN 3,

UL, SBET, BFOVA FTA ittt TERH SN EMEZARBIT V., AFE/ELR
F—& ik, N7 P 7 AONOAELA0.8~1.5 mg/ke/day DEHF I35 5 AREMEZ TR LT3, fk
POEENRT VT LQHERTI T AL LTHLL mgkg/dayD BE TR ST 2+ ADAERER
L BICWS O DIRBETOT I uf NERREROFERHELZRD, £, HoHRED
Fl 2B s, HIZITRENRZ5EH 20>/ (Schroeder and Mitchner, 1971; IPCS, 2002) . =
DRERIL, BPAOFEEICFRIFMEEEZ TR TIRELZEATHELE, YZRBROTFA v
(BE#H G Vv, BEOCEFERAERD S — L, STRECH L CHEICNE LR 58 13,
RBADFREEELFIMIT 5 L COUERRT — 7 ONARBRE s e, BEGE (1B
TERINTF1~F5) 2EEIZANT, LOEL 1.2 mgkg/dayZ &Iz, B OBESOPDEE A LT
DX S>EHT S, .

PDE=1.2 mg/kg/day X 50 kg / (12X 10X 1 X 1X 5)=0.1 mg/day=100 pg/day
WMEPDEEOEMILOELZAWVWEZ &b, FS& UTHRESEEBIR L.,

HESFIC X BUAER OPDEAH |

YA */“l?lxﬂtﬁﬂﬂ‘%;fé'fiVE'z‘—ii\ HEHRICEABRERKICIES PDE EOBEHS L x4
BRFEMAIZRET DI L TE b o, BT ITAQRY (PACL) X, #HEEHHRINE
Ay (FIEREORS 3~4 BRICBWT, F v PRERTRED 0.5%KE. FIHT v b TH

5%) o [ENBREXEFRAREERITZT v PRERICBIT 2RI IFERITEL . &5 40 B
BORRIZBW T, BESNLRAED > D, [ENRE T 5%58, BIRPFEE T 20%1LH -/
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ﬁé:n-cwt PCS, 2002) . BOREREO T Y AOEWFHFAERRBEARLOTHD
T L RBEE R BROREREO PDE EEEEMRE 10 Tﬁ% LT, BEFICL3BERO PDE 5 3&
ML (3.1 ﬁt:ﬂ%zé:n'cwé EB9) .,

PDE=100 pg/day / 10=10 pg/day
R AR R R OPDEE

RS DT LT A TSIRRARET — &R0, L,u:o-c ﬁ“uﬂ%é’%ﬂ#C’JPDE{ %{#IE%&
100 TR LT, BMARFEROPDEEZEH L GIEKFKEROEEBY) .

PDE=100 pg/day / 100=1.0 pg/day

&5 30k

Javicoli I, Bocca B, Fontana L, Caimi S, Bergamaschi A, Alimonti A. Distribution and elimination of
pa]ladlum in rats after 90-day oral administration. Tox1co] Ind Health 2010 26:

IPCS Palladium. Environmental Health Criteria 226. Intematlonal Programme on Chemical Safety World
Health Organization, Geneva. 2002, .

Kielhorn J, Melver C, Keller D, Mangelsdorf I. Palladium — a review of exposure and effects to human
health. Int J Hyg Environ FHealth 2002;205:417-432.

Schroeder HA, Mitchener M. Scandium, chromium (VI), gallium, yttrium, rhodium, palladium, indium in
mice: Effects on growth and life span. J Nutr 1971;101:1431-8.
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A&
H4&OPDEME DAL .
B& (Pt)
®o & ;A
PDE {ug/day) - 108 10.8 1.4

SA
[ii]

H& (Pt 13, E-EBBRINOESEDOTRTH D, AT VTL FAITA, adTh AT
ARV P LEEt [ASKRTE] XL [75F )4 F] LBRHRENSEETLEZOE
HLEWVWGODORXEDOF T, ASIRLEETHD, EBEALIE. E<OB{EETRERVOSRE
BREMET 250 THATEBFENTEY, BHEOXELREERRIMETHD, =B L
KRBT RETHMTH S, LE2EBEREZ T TASEERDLNL TS, PH2HIT4EN DT
I T A F Pt (HOWP 2 RT 5. b —EBHR2PENEEL. 7 FF 27 oo Bei 4RO
~FY I noa&EBA Aol hruoBe&BERETHD,

FAMEREDRILE o B

EFELEPTIZRFY E LTEEL D AEBOAERUVHS{LEYORAAMEICEAL TRIHEERE
ﬁ?—&mt<\%ﬁ#%?—ﬁmmﬁénfwéammmgmmo

B0 wEIL. BREE LABEBECEETHY, FEHELORERBSEFARATHS
(US EPA, 2009) . M@BUENE., 272K L HBARKICI ZENMALMIE~OBRECEH LTI, &
LS RFAMBETHDEEZLOND, HEL LT, CATSE, BMEERITUITS Lok,
BHINWROFT ) —Er b BEOCHBLZH & T 2FRBEENZT N5 (IPCS, 1991) , iE
CROBEEIIE, BEOERAED ThH ok (Merget ef al, 2001) , FHEOHER O v 5 (L
MFEESSRVEERIE., TLATEEESRVHOEEDND (US EPA, 2009; EU SCOEL,
2011) , WBUED Y R 7%, BIEAERCICBEOERUEIM (IPCS, 1991; US EPA, 2009; Arts
et al., 2006} , BRE (US EPA, 2009; Merget ef al., 2000; Caverley et al,, 1995) IZEEL7-H DO Th
DLEZOND, HET—FE VY a—L, BEEREEE L, TEMELEORILL 2 5H L
YE LT, ' '

B N REERFOPDEE

PiCL, (HEEIEITIC < WIE) ROPICL (FIEtEOE) #4BMEBMARE T AHEMT v FORBRIC
BWTC, PICLIKEAL Tk, MRER/ ST A —F RUBRERELFN AT A —F ~OZBIIRD B
ol, BRENEEBARTH D ASS0 myfAktkegZ PICLOTE THRRIR S SN =8ipic
BOTHE, 07 V7 F U OBMETICA~ h 2 Y v PRORIERAT A —F OB HRRD 5
hice WTFROEEBIZELTYH, ThEREINLBHHOESET. FICBHD O O 1E
U7 (Reichlmayr-Lais et al, 1992) , ZORBRICEWTHAKEEYOELERAM TH- 1B
BTEENBOLNEIEND, OB L PDEMOREICA W, EEFRE (f&iIcE
WTEBINEFI~FS) #BEICANT, A4+ LTONOAEL 10 mg/ffkg Q8HERBIChi=» -
TEE4.I mgDBEREREINA, 0.146 mg/day) ZZEiC, BOBREROPDEE»EHT 5, 4%
7 v FOEEL, RBREFMSFIZIS g THY, BBREE L COFHEERMEL23S5 gThote, F
BHEE 135 gR YR EICH W, |

0.146 mg/day / 0.135 kg = 1.08 mg/kg/day
PDE=1.08 mg/kg/dayx50 kg / (5%10x10x1x1)=108 pg/day

HEFIT & 2 RER OPDEE
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&l ARt L ¥ a—it, BERNBERBICES ASEFEEI YW TOFMARENR SO
THBHEEFHELMCLE, BSEOBEORINE, Ty P THED TES (BEROKRSOBEE
IWIX1%ski) . B P CRIDEW (BEPPtD42~60%, US EPA, 2009) , L7EMN->T, #BOR
g5 OPDE&E %G’f%&loﬁ%bf E&TLJ:Z;E;%%H#@PDE@%*@% GIEIRE#H I TWB E
B0,

PDE=108 pg/day / 10=10.8 pg/day
W AN &P OPDEJE

filft =2 N F BT DI ESBEDFERADHIC, SROBWRE (Biaghi e al, 1983) &
UBEFRERBR (Pepys ef al, 1972; Pickering, 1972; Merget et al., 2000; Cristaudo ef al, 2007) AEHE
hTW3a, £72, US EPA (1977; 2009) RUBKM OBEBRERFACHTIRFEZRS (EU |
SCOEL, 2011) %, BER B E 2 Rk BB OTEMEFTE Uiz, BUHORZERERA
B+ 5R%ERS (EU SCOEL) i, MHEMENASKICE L URE LOREEZRE TSI
T R AWAF S TH D EFEFR LI, US Dol (2013) iXR[EMEEE&EICEToBMELDOR
Bl #2 pgmIICRELTWS, BERE (FEIZRBVWTEEINTZFI~FS) %»‘%ﬁé’k]\é’b‘c
IRk ABRBEEOPDEEZ U TOL S IKEHT 5, .

. B 2 ug/m’ X8 hriday X5 day/wk _ 0ASug/m®
BRRSRE 24 hr/day X 7 day/wk = TloooLms 000048 kel
CamE= 000048 p.g{j[;) >1<< ;ssoo L2 _( 57 poke/day

PDE=0.27 pg/kg/dayx S0kg/(1X10XTX1X =14 ug/day

S5 3w

Arts JHE, Mommers C, de Heer C. Dose-response relationships and threshold levels in skin and respiratory.
allergy. Crit Rev Toxicol 2006; 36:219-51.

Biagini RE, Moorman WJ, Smith RJ, Lewis TR, .Bemstein IL.. Pulmonary hyperreactivity in cynomolgus
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Na,PtClg. Toxicol Appl Pharmacol 1983;69:377-84.

Caveriey AE, Rees D, Dowdeswell RJ, Linnett PJ, Kielkowski D. Platinum salt sensitivity in reﬁnery
workers: incidence and effects of smoking and exposure. Int J Occup Environ Med 1995;52:661-66.

Cristaudo A, Picardo M, Petrucci F, Forte G, Violante N, Senofonte O, Alimonti A. Clinical and
allergological biomonitoring of occupational hypersensitivity to platmum group elements. Anal Lett
2007;40:3343-59. .
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IPCS. Platinum. Environmental Health Criteria 125. International Programme on Chemical Safety. World
" Health Organization, Geneva. 1991.
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1972;65:2-4. :

Reichimayr-Lais AM, Kirchgessner M, Bader R. Dose-response relationships of alimentary PtCl, and PtCly
in growing rats. J Trace Elem Electrolytes Health Dis 1992;6(3):183-7.

US DoL (OHSA). 29 CRF 1910.1000 Table Z-1. Limits for air contaminants. U.S. Department of Labor.,
2013. .

7 US EPA Plaﬁnum-group metals. Efﬁvironmental Health Effects Research Series 1977;EPA-600/1-77-040.
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summary information on the Integrated Risk Information System (IRIS). 2009. EPA/635/R-08/018
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A&ETHR
B&HEEROPDEEDBE |
AYPTA I  ARAITA (0s) ., BEYYA (Rh) , A7=0 5 (Ru)
_ E: 1 A WA '
PDE (ug/day) 100 10 ] 1.0
S5

B&kETE (PGE) 05 bEERT (AL X ViXENEERT —#B80000) "F T ULLUAD
TEOEMEHT—F XBEIN TS, PGE \[oRT AHEMBREY, HRSBSEREROEMER
B A BBUESS SR+ L¥HD (Goossens et al, 2011) , WL DO BEHETFRICHE
T B2 LDy EXFIHAFRETH D25, @Fﬁ@Pm&ﬁ@ﬁ*kﬁ+ﬁTﬁt< LY RHD
SHEHRBICOVTIERFIATE R, 2R EHABROEEIICAV DAL BEICIL. RuO,
12 0s0y & 0 bLIRAREERITHS & E 2 HD (Gaylarde and Sarkany, 1968; Swartzendruber et al.,
1995) . PGE DA[¥MEHIT, @R & LTDNE% PGE LY bEMSBVHBODOL IICBDbID
(Wiseman and Zereini, 2009) . .

PGE DI EET BEWATRRL VA L 2lE X, T T OWRERRICAET 5 PDE fEi,
- L VRESFRE T Fu—F L LT, BEeTIR ATV UAD PDE HICEICbOLELTND,
PGE T BB ONEZLMEFTRIIUTOLBY THD,

PR
AVYDPTA ARAITA BIVLARPALT = WAmyéf%i_Bé?‘iS/\ﬁsr-—ﬁ#:t@&bf/)ttb\
s AU /5'71%

o T v MEHEFMBREERA YUY AGHKT ML L b 24 FFREEL, 3 Ay
7o EAICBWTHIELZEZ A, 4V Py ASRMEO—AE DNA Bz
HR LI, 2 RFRIEE CI—A# DNA BT R ohdh ol (Iavmoh et al,

2012) ,
o %aﬁ&ﬁﬁ#étb\WMm7yfﬂm\ﬁm4vaA@ﬂmﬁ%(4)v
M AELT 0, 0019, 0.19, 1.9, 9.5 &} 19 pg/day) % 90 BHEEKERE T
(lavicoli ef al., 2011) , 0.19 pg/day EA EOBEBICBWTEREEZTRT 25D
mw<om%otm\_mﬁﬁ@ﬁmﬁﬁﬁwmmﬁm REI 2B DT

71)"3710

o ARITA

o WEMEA AR ﬁAmmL%iUFﬁtw(umwaMGMSNM) &BA R
Y AMEEERE LTy (McLaughlin ef al., 1946)

o E@miXEﬁAﬁ@%&®%ﬁKﬁw6hTW5oﬂ@k#XiﬁA(%m)
X, BEL LT, BEECRES, B, B, BERUOKEIICT R, M. KIS,
FFigER CBBOEELS| 2 L 55 (USDoL, 1978; Luttrell and Giles, 2007) .

o WEMEAAI UL (FARAIUALELT) OFFEERR (PEL) TWA X 0.002
mg/m’ T&H5 (US DoL, 2013) , '

e DOITA
o Rh@iﬁ (K;RhCls. (NI—L;);RhCIf.) xR A= ?‘72%’(‘%{3&&'&%2‘ L7z (Bunger
et al, 1996) . “ORBRIZENT, HAFEERCREEEHEICEL T AidS
SUYAIELHLTEY, AL bEESIRVBVLOThol, v MR
HWHMBREELr T AGHATNY & & bIC2RERE4RREEEL, = Ay b
Tyt ICBWTRAIELEE Z A, vy AZRMEO—FEDNAGIRT 235 L
7= (lavicoli et al,, 2012) , RhClLiZ, b b U 38Rk %E AW/ NERBR THEEREESE
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TL, HMERPODNABE) (2 Ay M7 vEA) EBMSEE (Migliore et al,
2002) ,

o wUAREMuI Y LEZRETHEERPAMENSATT v B TiE, Rk
Fs ppmDAET, MBI TABBMHOEREREZOHEMATED bhi,
RS PYATEELTWAR, BELHEI T —F b= 0 IcbBENRZ O TH
B, BERAFILOWTORREZR DD Z L ETE RV (Schroeder and
Mitchener, 1971) .

o BYYA (RhELT) OE&RBE 2—ARTREELEHOPEL TWAIZ0.1 mg/m’
TH 5, RWDFEMEALEWDPEL TWAIZ0.001 mg/m’ Té 5 (US DoL, 2013) .

o JLT =17 A
o W O DRugskix, FXIF 7 AEHTAISKER O'TA100ERIZISIT Bin viroskBR 4
HTC, BEEERG 23 &EE 27 (Monti-Bragadin e al,, 1975; Yasbin ef al,
1980; Benkli et al., 2009)
o NT= vAmﬁm&ﬁﬁoﬁmmﬁw(ﬂmooﬁwuié%§ﬁ®¥ﬁ@ﬁﬁ
T 2008 TH D, BOBRENEAT =T MMEEHIE, BIZEE TS (Furchner ef
voal,1971) .

BE IR

Benkli K, Tunali Y, Cantitk S et al. Cytotoxic and genotoxic effects of [Ru(phi)g,]2+ evaluated by
Ames/Salmonella and MTT methods. Europ J Medic Chem 2009;44:2601-2605.

Biinger J, Stork J, Stalder K. Cﬁo and genotoxic effects of coordination complexes of platinum, palladium
and rhodium in vitro. Int Arch Occup Environ Health 1996;69(1):33-38.

Furchner JE, Richmond CR, Drake GA. Comparative Metabolism of Radionuclides in Mamrnals - VIL
Retention of 106Ru in the Mouse, Rat, Monkey and Dog. Health Phuysics 1971;21(3):355-365.

Gaylarde P, S.arkany. 1. Ruthenium tetroxide for fixing and staining cytoplasmic membranes. Science
1968;161(3846):1157-1158.

Goossens A, Cattaert N, Nemery B, et al. Occupational allergic contact dermatxtxs caused by rhodium
solutions. Contact dermatitis 2011;64:158-161.

[avicoli I, Fontana L, Marinaccio A, et al. The effects of iridium on the renal function of female Wistar rats.
Ecotoxicol Environ Safety 2011;74:1795-1799.

Iavicoli I, SCufino V, Corbi M, et al. Rhodlum and iridium salts inhibit proliferation and induce DNA
damage in rat fibroblasts in vitro. Toxicol in vitro 2012;26(6):963-969.

Luttrell WE, Giles CB. Toxic tips: Osmium tetroxide. J Chemical Health Safety 2007;Sept/Oct:40-41.

McLaughlin AIG, Milton R, Perry KMA. Toxic manifestations of osmium tetroxide. Brit J Ind Med
1946;3:183-186.

Migliore L, Frenzilli G, Nesti C, et al. Cytogenic and oxidative damage induced in human lymphocytes by
platinum, rhodium and palladium compounds. Mutagenesis 2002;17:411-417.

Monti-Bragadin C, Tamaro M, Banfi E. Mtuagenic activity of platinum and tuthemum complexes. Chem,
Biol Interact 1975;11:469-472.

Schroeder HA, Mitchener M. Scandium, chremium (VI), gallium, yttrium, rhodium, palladium, indium in
mice: Effects on growth and life span. J Nutr 1971;101:1431-8.
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Swartzendruber DC, Burnett TH, Wertz PW, et al. Osmium tetroxide and ruthenium tetroxide. are
complementary reagents for the preparation of epidermal samples for transmission electron microscopy. J
Invest Dermato! 1995;104(3):417-420. '

US DoL (OHSA). Occupational health guideline for osmium tetroxide. U.S. Department of Labor. 1978.

US DoL (OHSA). 29 CRF 1910.1000 Table Z-1. Limits for air contaminants. U.S. Department of Labor.
2013 .

Wiseman CLS, Sereini F. Airborne particulate matter, platinum group elements and human health: A
review of recent evidence. Sci Total Environ 20009;407:2493-2500. ‘

Yasbin RE, Matthews CR, Clarke MJ. Mutagenic and toxic effects of ruthenium. Chem Biol Interact
1980:31:355-365.
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Tl
= L OPDEfE OHEE
1 (Se)
' &N HEH g A
PDE (ng/day) 170 85 | 135
B

FL (Se) i, HBPIFELTEY, MESHFEDEHI LB LIELESH B, EL L,
40DBACKREE (-2, 0. +4, +6) ZMBZENRFTRETHY, &REL Y, B L VBERTE
VYBRE L NS T E DFEETELS, EL UL, b F2ELEL DBITL > THEDHETE
Thbd, BELAL, HFENRELV/ YRATA URNAILL D F 2GRV AENRS, BLY
. FAREICBOTHEL LTHNLA TS, RuSefliffiz, BERETIZAVWONG, 7
V=g LRER VT AFAE LRI, BEERICBW TR RBEE B,

REMEBORI L 2o Bk

L, IARCIZ LD ZA—T"3EEY (BRAEIZDWTHETER W) L LTY R MESX
s (1987) . BBV TERAMER S D Z ERRENTWAE—DE L{bEit, ikt
L Th%H (NTP, 1980) , US EPAIC LB &, HifbEL I A—7B2 (B ML TESAME
DFREERH D) FICHD (US EPA, 2002) , & L b&8iE, F4—7D (b F TOXHHS
AREIZDWTHEETERWY) KaEERTHS, '

B MW TR VI ~DOREFREICREDONIRDEEREEIL, BRI T BB NCRE
EHTRUME L Vot R FNREP -2 T2V FEETHS (ATSDR, 2003) ,
BFEFOBARBEO LV ACHTIBECEHL T 20BN H 5, EL et 34RER
FHIRT 2720, #4288, WELREZ400 pg/dayiZRE LTS (WHO, 2011) , #6E
Wi, FAPELTOIBEE LV NERR e LB ERE LE%08, SERCHORE
P, [RESTERE IR E Do ERRERICH T EHBICOVTRATNS, BEMNICRES
Nkt MCBELTHESN WA LORER LZFEIERS, ERBOTHRELYOE 2—A
XIXFANERALEEBMITHRLONTEY, £k, B bREBEITERE L YO 2 —AE
LLEF A DDERHEBRAREZT - BB, FHEETEROFREHERE L TWAS,
R ABREE R DOWRULIZHE SR O &> TY 2V (ATSDR, 2003) ,

£ OIREROPDEfE

BV AZEET 5 7 v FEPAMERBRICBWTIX, FRHERS AR DNOAELDS3 mgkg/day (&
L& LTL7 mgkg/day) Th-o7o (NTP, 1980) , FOMMODIEHED ¥ L2 ORM AM:F FHHT 55—
FEARTHTHY, FTomFEOMEEREOC Mok 2EEEITERREN TV 52 (IARC, 1999) |
ZORRIE, AFETRELEROBBTHS, W OPDE bF—2BAFETETHILIN, BEd
BEBICBITDHOTHS (ATSDR, 2003) , BEHiSH7-PDEEIL, &L OMRL 5 pgkg/dayiZBlL

7=bDTHD (ATSDR 2003) , ETFHFE FHRICBWTEBSNFI~FS) #ZE LT, BORg
REDOPDEEZLITO L S IZEHT S, '

PDE=1.7 mg/kg/day X 50 kg / (5 X 10X 1 X 10X 1)=170 pg/day
B L VHREEDOY RS D), F4k LTHREI0ZSEIR Ui,

HERIT X B IREE OPDE(E
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b FRUOERSM CTORBRAET. B L UEBE, ELUVBREVGELV ) AFF=E0oTin
< oOMmOE L AEEHRRNERENEHES. LIZLITRSAEDO%EB A DITLER IR
ENBZEERELTNDS (ATSDR, 2003) , EOBREROEYFIRIFRIE~0%THD Z L
PEEE 2, ROBESOPDEEREEMAEC TR LT, EFHIC L 2BEROPDEERUTOX D
WEHLE GIECREEILTWDEBY) .

PDE=170 pg/day / 2=385 pg/day
W B B2 BRF O PDEAH

PR 48 D P FEER 1. %@ﬁ%‘ih:}bﬁéi&)\ﬂ%ﬁ@%%@)ﬁ@ﬁwv—;ﬁ-'éb60 TEER A
I L BRI B A BRI E T E02 my/m’ R E L (US DoL, 2013) | BRINES R FHFM
% —7 (EU SEG) 13IHEMEZERA 0.07 mgm’ 5% E L7 (BU SEG, 1992) , L L7aa
5. EU SEGOMEEMBREMRA (OEL) 13, BARKPIIFELRVWERDILIFRETHDS
LIALARIEESHWTRESKAEBOTHD, L oT, US DoLiz L W EEHEH/-OELZ
v, EEZE (([T&1IB bxr%ﬁént 1~F5) ZEBRIZANT, BRARERFOPDEE % LA
TFOLESICEHT S,

“~

. _ 0.2 mg/m® X 8 hr/day X5 day/wk _ 0.048 mg/m®

,@ﬁﬁ%gjﬁ%_ 24 hr/day X 7 day/wk = Tlo00Lim? . -000048 me/l
( X

CBE= 0.000048 mgs%kgzssoo Liday  _y 08 m ofkeday

PDE=0.027 mg/kg/day X 50 kg / (1 X 10X 1X 1X 1)=0.135 mg/day =135 pg/day
N

ATSDR. Toxicological profile for selenium. Agency for Toxic Substances and Disease Registry, Public
Health Service, U.S. Department of Health and I—Iuman' Services, Atlanta, GA. 2003.

. EU SEG. Recommendatlon from the Scientific Expert Group on Occupation Exposure Limits for Hydrogen
selenide. European Union Scientific Expert Group. 1992;SEG/SUM/22C

IARC. Overaﬂ evaluations of carcinogenicity: An update of IARC monographs volumes 1 to 42.
Monographs on the Evaluation of the Carcinogenic Risks to Humans. International Agency for Research on
Cancer, World Health Organization, Lyon.1987;Suppl 7. :

IARC. Some aziridines, N-, S- and O-mustards and selenium. Summary of data reported and evaluation.
Monographs on the Evaluation of Carcinogenic Risks to Humans. International Agency for Rescarch on
Cancer, World Health Organization, Lyon. 1999.

NTP. Bioassay of selenium sulfide (gavage) for possnble carcinogenicity. National Toxicology Program,
US Department of Health and Human Services. 1980;Technical Report Series No 194,

"US DoL (OHSA). 29 CRF 1910.1000 Table Z-1. L1m1ts for air contammants U.S. Department of Labor.
2013. : .

US EPA. Selenium and compounds (CAS No. 7782-49-2). Integrated RlSk Information System (IRIS).
2002

WHO. Selenium in Drinking-water; Background document for development of WHO Guidelines for
Drinking-water Quality. World Health Organization, Geneva. 2011. WHO/HSE/WSH/10.01/14
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&R
SROPDEJE DO
# (Ag)
Zo S L 2N
PDE (pg/day) 167 14 7.0
3=

R (Ag) 13, & LTEMEEH OFET, RUFEHAEIDRV AR OFETHRLEEY
PICFEET D, BiL. ECBDTHETIZ L, o, BELTWBEES, BEMEDN 2oh
T DIEORETRARICHEFET D, REKPORLEELHFCAYIT. BBRERVEIBTHS, 1
LA EDEWIZ, 10~100 pgkg ORI THEORZ Str, RIXFREMNICHATITRL., K
AFFREEIITATH S, BI=FLihbzF L rd %y FAOBRBICB W Tl - LTH
WHENTHE, =3 FI T AL, TERIANF=NLEHORIRGARRICAN LGNS,
BERiL, FRESRICB O TEMRZEA L LTRVWLRS,

TEeEEREORILE o FiE

SIEEREME bR, BHEEWEEERRECE RS L L SERRIL. A
BT A+ EEEE L Ty, ThbDF—FlrESx, ﬁﬁtbkkwf%mh&%ﬁ
T B EITTFHIR TV (ATSDR, 1990) ,

RILEE, b I~@ﬁﬁﬁﬁmcﬁfrémﬁ?@#'@%%l@ﬁ'&ﬁs‘%wﬁﬁﬁiﬁﬁ“ﬁ&é LBbhs, B

BEGRD b o —FAMNEEICAH VB3 (Hymowitz and Eckholdt, 1996) , $RILEREIL, RAMHAY
REEOBRAIEELELDLDOTHY, RICLZAToVELTEE KL Lo mEE~DRIE

ENLLELD, B l/f\zw)@&oo'ﬂ)\ﬁi MEUCHEEOHRIBMIECIEEREELE LR 8D S
(ATSDR, 1990) ,

& O RERFDPDEME

HEME = 7 R EERER% 0.015%%IN L7 B8kk (0.9 g/~ v A, FEERER32.14 mg/kg, $164%) #1250
ME& %, SROBERLMHREEICE S RITEEMEEMESREY X (Rungby and Danscher,
1984) , LEBENVIIHREMY & B L CREEGEIMH Shl, TOMOBK EOBEITES
biviahotc, BOBRICEBW T, <7 RICHLERT mykgZ MEERNTEA L7=BIC, S50
WIFFET 2 Z Lz (Rungby and Danscher, 1983) , & OBRERFOPDE[EIL. BHBHEE 5
ng/kg/day & F/E L TWizY (US EPA 2003) , BIEFAE (HEUICBWTEEINFFI~FS) %
EZERE LT, ROBREROPDEEZUTO LI CERT S,

PDE =20 mg/kg X 50 kg/ (12X 10X5X 1X 10)=167 pg/day

BB S-S FAFMEES LT LA <, PDEEOREICLOAELEZ R L2 &5k, FS
& LTHREI0RRIR Ui,

EHIC X S RES OPDEE

US EPA (2003) X, = A Fﬁ&&tﬁ?ﬁ%@ﬁ%ﬁau\f:%%aﬁi%m&c:é&u:%ﬁ%%ﬁ LR %
FiTLk, £ hoRBE Q~9FEM) OBIRANESDOT—FE#HWT, EOLOAEL%0.014 .
mg/kg/day & R TE L7z, BIEGE (RHRUCBWTEREINIEFI~FS) #ZEICALT, EHICL
HUFEROPDEMEE U T O X 5 ICHIHT 5,

PDE=0.014 mg/kg/day X 50 kg / (1 X 10X 1 X 1 X 5)=14 pg/day
- 65



EEFHBL A N5 >

BZJ%P“J@@G’)%?E#&EEH:‘E%ZB#L?‘M\*t?b”‘o ﬂ%%f@ﬁﬁ%wa&:ﬁ;b F5& L
THRESEBRIR U, |

RARE R OPDEE

5 B CEME DRI DN A, 75 L~V DBORABRO L FMeB Bk AR ECh o, &
BRR TS A W ORERARE (TLV) 001 mg/m® (US Dol 2013) &MV, HEME

RN BNTEBENFI~FS) 2ZBICANT, BABREROPDEMEZUTO L JICHEH
D,

e 0.01 mg/m® 8 hr/day X 5 day/wk 00024 mg/m®
RGN = 24 hriday X7 day/wk ‘ 1000 Lim® _, 000000238 mg/L
0.0000024 mg/L X 28800 L2y _0 0614 meskefday

- EIEJ'%= S0 kg

PDE=0.0014 mg/kg X 50 kg / (1 X 10X 1X 1 X 1)=0.007 mg/day=7.0 ug/day

BEICW

ATSDR. Toxicological Proﬂlel for Silver. Agency for Toxic Substances and Disease Registry, Public
Health Service, U.S. Department of Health and Human Services, Atlanta, GA. 1990.

Hymowitz N, Eckhoit H. Effects of a 2.5-mg silver acetate lozenge on initial and Iong—tenn"smoking
cessation. Prev Med 1996;25:537-46.

Rungby J, Danscher G. Hypoactivity inf silver exposed mice. Acta Pharmacol Toxicol 1984;55:398-401.

Rungby J, Danscher G. Localization of exogenous silver in brain and spinal cord of silver exposed rats.
Acta Neuropathol 1983;60(1-2):92-98. .

US.DoL (OHSA). 29 CRF 1910.1000 Table Z-1. Limits for air contaminants. U.S. Department of Labor
2013. :

US EPA. Silver (CASRN 7440-22-4). Integrated Risk Information System (IRIS). 2003.
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ZY A

£ 1 7 A0 PDE L DFEE
Z Y h (TD
] S A
PDE (ug/day) 8.0 8.0 8.0

Fram

FuRRRZ YT A (T) 3, FAROLEEBRTHD, FU AL, ELLTH RU+H3 0208k
WEECHEET S, | fiOFY TAR, AV ERRUEFAAY UL K KELLTRY, =
DS RELERZ VU AOEROEIZFE LTS, REEOCE(LEZ VT ARHEERE, £V
7 AEDEL BRI TH D, FREX U 7hid, T LUTHEHAE LTEESICAVWLATNS
Fh, R, BEOAE, F7R, BERV=IF VT LV BRBEOREO-HOERSICY
AubhTnd, # Y 7 AGHERFEARICAVNLhTVE, U U MIREFNICHATE
<, REHAEBEAEET l‘onn\f:b\ (ATSDR, 1992) .

REWEEDORIL L 2o 7 EiE

b FRUEWICEVTIE, B, BBan, £ U7 AOREROBRE b OB b RS
BEVVERMEFE & B (US EPA, 1992; US EPA, 2009) , KIEHEDE (RERE. ErEE X2
BREEHE) 13t oIZiR L v LAV EEE > (Mooreeral, 1993) o

& NREE: D PDE 1A

b bRUEICEITS S Y U A~ORABRFEICHIFE-DBNHFEIL. BE. FicE@EBbh,
Zhit, BBV U LADT v FEAWEL 90 BEESREBRTREINA TS, LV EHAETHEE
DEERPEMT A L EBEX, ¥V 7 L0 NOAEL % 0.04 mgkg & EH7- (OEHHA, 1999;

US EPA, 2009) , L7#->T, Ty MZBITAF Y 7 .ADNOAEL 0.04 mgkg &%E;&D&%ﬁﬂ#
@ PDEEZRE L7,

{Mﬁﬁ (Hﬁ&mmw%ﬁénmwm ZEBL T, BOBRERFOPDEELZUTOLYIC
BEH4 5,

PDE=0.04 mg/kg/day X 50 kg / (5X 10X 5X 1 X 1)=0.008 mg/day=8.0 pg/day
HHIC L ARERO PDE &

U 7 AMEEH~DENGREICRS, EEMOH LT —FIERWE SN ehode, TS Y
7 A OEFRFIREIZE L, (>80%) (US EPA,-2009) . L7oh- T, B L ABREED
PDE fEi¥. MOREREFO PDEEER—TH B,

PDE=8.0 pg/day
% ABREZE R D PDE &

Z U0 LMEEM~DRANRFICHRD, BEEEOH LT —F LRV, US EPA &, # U 7 ADKA
ﬁﬁiuﬂgiéﬁiﬁiiwlaﬁﬁﬁg%ﬁgu”j*ﬂ\.#iT-i—’\Taﬁ;é LR LTE. VU U A~DRAR
EOTESL S EBESHEIIBENTH Y, RENTIZRM-7 (US EPA, 2009) , & MR
VEICRB W TREEINELERIRETHY, BABRKIC L A3WIRETEL. %’r@iﬁmn‘:
Exzbh3d (IPCS, 1996) ., MORVRARROFZ U v ARBIC L VEEOFRESTFRENS,

ZOEBENE, iﬂi)\ﬂ%@ﬁ#@ PDE fEIZ 2T, EFIE L HEERO PDEEE o TRET 3,
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PDE=28.0 pg/day

BEMR

ATSDR. Toxicological profile for thallium. Agency for Toxic Substances and Disease Registry, Public
Health Service, U.S. Department of Health and Human Services, Atlanta, GA. 1992.

IPCS. Thallium and thallium szlts: health and safety guide. International Programme on Chemical Safety,
World Health Organization, Geneva, 1996. Health and Safety Guide No. 102.

Moore D, House I, Dixon A. Thallium poisoning. Br Med J 1993;306:1527—1529. .

OEHHA. Public health goal for thallium in drinking water. Office of Environmental Health Hazard
Assessment, Berkeley and Sacramento, CA. 1999,

US EPA. Drinking water criteria document for thallium. Health and Ecological Criteria Division; Office of
Science and Technology; Office of Water; U.S. Environmental Protection Agency, Washington DC, 1992.

US EPA. Toxicological review of thallium and compounds (CAS No. 7440-28-0). Integrated Risk
Information System (IRIS). 2009 EPA/635/R-08/001F
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e

A
A X DPDEfE O E
ZX (Sm)
&O - EH T A
PDE (ug/day) 6400 640 64
Frim

AKX (Sn) (X, BABOEETHY ., H2RUHOB(LIRETHEET 5, A XEBILEHD5 5
ELEBERZDLOIX, BYbS. Bk, 7 o EBERIc v S b2 i R Y 7 AR O A Xk
TR TLATHD, RRE, WL OBOVAFEY IV RUIFTARERIBETICIEETS
(HEH /=Y Snk LTEEIO pg) » ARIL, —HOBWIC & o TREBEFWNICHETH 5 MRS
HBM, B MIEsTHATHD EILTEN TR, LR ZCHIE, BTALE LT, RUWE
Ve =1 (PVC) OREMLAL LTRANLRATHS, EEAMATICEEN LR MY &
WHIBRSOE, BRI LEHLEV b, JVEHECHEETIERAAB LV EETE 0T
HB=D \_oﬁé&¥MHﬂ%ZZLEﬁ%éfé

ié&E%WE%&ﬁotﬁﬁ

AZXRPRREIZET Din vivoDBEEEIIRBAMEZRR T H0ER, W OhDTF v
FREICBO UL, EHOfHEES LTo~NES o Crold i3 gE LB ER TV EEMEET
bol, BETB L, AXRVRX G viro7 v A IZBWTERBEHICE LIS TH - 7228,
AARVGRZBDO I BV OrOFEOL QI REFREICE L CEBMETH -7 (CICAD,
2005) , *VARCGT v hTO2EMBRRICBN TR, HEE-— R BAMEZ L7
(NTP, 1982) .

B ORERFEOPDEME

ik, RERNREROT » MBI 2R LBZEREVFIEETH oz, Lo T, &
ABREFFOPDEMEIZ DUV Tk, T BIRVNOAEL, T2 %5150 ppm (A XL L T32 mg/ke/daytf
%)  (ATSDR, 2005) WESWTHEELE, ZOEE. Tv MoBIT 30 ERB B LR
LOTHY, BLE—AXLREHREINET v MZBWT, 500 ppmll LOHREFHETORE LD
Bz ZEICRES NI (de Groot e al, 1973) , NTPIZ L 5 13:BRMAERERE (NTP, 1982) i -
BT 2 EEEFTFMIL, de GrootB I L BHRBRICBIT b DLV BBES LTV #XIFE, ~
B EIRTHIERL VO BRECFRIRET —ZORE) &b, BOESBHEOPDE
EOHEEICBVTIL, de Grooth DFEBRIINTPORE LV LEEMERH I D LE LN, &
ERE (F&UZBOWTEEENIFI~FS) 2FEICANT, BOBREROPDEEZUTOL 5
WEHT 5,

PDE=32 mg/kg/day X 50 kg /(5 X10X5X1X1)=6.4 mg/day=6400 pg/day
EHK &5 RER OPDEE

AARETIESEVE 2 —id, BN LPEERRIZED PDE HEOEHO-DICHEZ TS
POFHREFEZFETE R o7, AXARVERI (LY OENEBEROAED LN RN
5% (ATSDR, 2005) %%z, R DORFERFO PDEEZEERE 10 TBRL T, Eﬁhié&%ﬁw
PDEEZ#EH L= Gl EIZZRHEENATHIEEY) ,

PDE=6400 pg/day / 10=640 pg/day

% AR E R OPDEE
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ARCELTOREHEL 2 —id, BABREERICIES PDE HOEHOEDICHEREFER
%H&%zﬂ:owf@ﬁ%75>@§¥{ﬁ$m%‘:ﬁﬁ'€%fmxotu ZZWE LT TLV (2 mg/m’; US
DoL, 2013) ASFIATETH S, MRL #RET DT —F B8R+ ThD (ATSDR 2005; EU
SCOEL 2003) , L7=d8->T, "ﬁ;nﬂ%ﬁﬂ#@ PDE &% W AMRFERF O PDE {EICEBT 500, &
{100 ZAWVWTC, AXCET 2 PDEEEZENT 2 GlEREICERShTWSEBY) .

PDE=6400 pg/day / 100=064 pg/day,

BETH

ATSDR. Toxicological profile for tin and tin corripounds. Agency for Toxic Substances and Disease
Registry, Public Health Service, U.S. Department of Health and Human Services, Atlanta, GA. 2005.

CICAD. Tin and inorganic compounds.- Concise International Chemical Assessment Document. World
Health Organization, Geneva, 2005. Document 65.

de Groot AP, Feron V, Til H. Short-term toxicity studies on some salts and oxides of tin in rats. Food Cos
Toxicol 1973;11:19-30.

EU SCOEL. Recommendation from the scientific committee on occupational exposure limits for tin and
inorganic tin compounds. European Union Scientific Committee on Occupational Exposure Limits.
2003;SCOEL/SUM/97. :

NTP. Technical report on the carcinogenesis bioassay of stannous chloride (CAS NO. 7772-99-8) in
F344/N and B6C3F/N mice (feed study). National Toxicology Program. U.S. Department of Health and
Human Services. 1982; Technical Report Series No. 231. _

US DoL (OHSA) 29 CRF 1910.1000 Table Z—I Limits for air contammants U.s. Department of Labor
2013.
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VA BEP 27NN
NP7 AOPDEEDOHE
RFECTA (V)
o RS kA
PDE (pg/day) 120 . 12 1.2
B

ARFVTL (V) i, #HERPICHETRE LTHEEL., HFaRBERE (1, 0, 42, 43, HEV
+5) THEELIY B, ANFI7 ML, BoATIUVEAL Ay (VO) RUSRFIALLF Y (VO,)

LT, BEALOEMEBEICLEREEET S, AT VU LAOBLE» L ORITIThAIC
VY% & FNTORENDO/NFTIV 0 AOBEREHEEMHEIL10~60 png/dayDEBHIZH 5, Hfhkd
bOEREIIARFICL DV ERY, #EERENEE TI40 pg/dayTH B, B b—RADEFRTO
NFTTLAOMFEPBREIISHETHIN, 2 w/LPEFHEOLBTHZ, FAITESSTH/LT
WABILH LT, b MERIZERIT 3/ 0 AOKRERAEHFARENIIFE SN TV,

ZEEEORI L 72 FHE

SRFVY AL, EEBERET B, BRFME SRV (ATSDR, 2012) , EEHEAT VT A
iy & MCH U TRSAMEDOFREER HDHE & LTHHES TS (Group 2B; IARC, 2012) ,

B ORERFD PDE £

Bk e h~OROBERICBOTIE, HEE. LOERRCMLIKRRNS L 25 EEZNTH 5B,
BOBEICE ATV LOBMEZMET 2 DICRLEDARRS, RFYULARREREZEX
Nice MW TE sz, TORRICEBWTIE, EARRT - E=0 A3 DU
DN (RNF VY AL LT012XIF0.19 mg) %5 7 EAT~12BHIRS LingRE O ik
FA—F, e (MWEFEER LSV IVRE) , 2 VAFa—AREMN YR FiBE, -
B (WPRFERICLVRE)  FEROLECEE RS2 27- (ATSDR, 2012) ,
MEFEREZER CME~OKEICET 537 Y7 ADREONOAEL 0.12 mgkg/dayZ, ¥ OREE
DOPDEEOEBIZAVE, BEAE (HSIIBWTEEINREFI~F) ¥ EZEBICANRT, &0
BRERFOPDEEZLUTOX S ICHET 5,

PDE=0.12 mg/kg/day X 50 kg / (1 X 10X5X 1 X 1)=0.12 mg/day =120 pg/day
B X B IRER OPDEE '

SRFSY ACET AR L E o —ik, EHIC L BRERKITES PDE fﬁﬁu“j@%&&éﬁ%‘
RFMEREREHRECE 2D ole, NT VU ARVERAT U MLEBICET I BB I 20O&D
REBEOEMEAFIAEN 1%FE~10% (ATSDR, 2012) THAZ L2ETE 2, BOBERD

PDE {H#EEMAEE 10 TRL T, HEHICXZRERO PDE 2EH UL G0 BoZ&iIhTn
AEBY),

PDE=120 pg/day / 10=12 ug/day
0 AR EERE DPDEAE |
5 o b OUERHBER ARBERERS, ST Y AT 5 R ARER OPDEEA~OE S 0 i ie

Betahi, ZoRBICBWTH, ¥ZRRICAVWLALREARE CHDREIE AT VT 505
mg/m* CRBAERPRD b (Ress ef al, 2003) , EEL AT T AL, BARITHY., 8
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}

RIBCHEET B LB 2 bRV, iAo, & 0REROPDEL R EERKI0 TR LT,
APV ARET B RARBIFOPDEMAEH L GIEKERSLTHDLRY) ,

PDE=120 pg/day / 100=1.2 pg/day

BEIHR

_ ATSDR. Toxicological profile for vanadium. Agency for Toxic Substances and Disease Registry, Public
Health Service, U.S. Department of Health and Human Services, Atlanta, GA. 2012.

JARC. Arsenic, metals, fibres, and dusts: a review of human carcinogens. Monographs on the Evaluation of
Carcinogenic Risks to Humans. International Agency for Research on Cancer, World Health Organization,

Lyon. 2012;100C.

Ress NB, Chou BJ, Renne RA, Dill JA, Miller RA, Roycroft JH, et al. Carcinogenicity of inhaled vanadium
pentoxide in F344/N rats and B6C3F1 mice. Toxicol Sci 2003;74(2):287-96.
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£ 4 - ZH
PDE{IA & o3 R O F AR B ~DHEL ]

AFyarl: —EREN 10 g 28 AW EHORD O, HABERESSKROTERMY O
BRI R ' )

ZDFEE LT, MRS (BRIEERUCENASER, £A41 2R) 25HT5%, BXk—BE
INE 2.5 g OROBFEAC SN TRET 2, ZORBAORAK— BEREIXI0 g2 BArnrk
NH, RA22OFFBETHVAZENRTES, A7V a VIBHBOHFREL Do,
FLFEROURS E LD X 5 REETRHNT L LV, YEREEOSKIINAT T ARR= v 7L
IEEZFANTWAE LD THY, VAZTEAA MIESEH, BE, VI VA, KEBUA
FTOULBEELRSoTVE, ERETHPBEAZARENLBETHEELTWA LEETS
BRI T, MAIPOEREZFMBORR—AEREIIRAL2 WREREEBVTHS, H
LILETHDBT Y B IEA— BEREE. BRo—ABRERTRA220D Y ITTHAMY O
EREEZRACTRESNS (BEREMICRAIOEBEO—AERE2S g2RUS) . FAL2NC
BWT, FLFAMPORER—HEREIL, &0 7 L5OREWEOAE LITR LR,

Z OFEE, TNENOPDEEEBA B ERTMIBRNI L EIELTND, LsaoT, &
N B BBRAL DBRENELRVBEICIO TR, S, B8 SNETHRRMB T Th
DPDEEZBX VS DTHS - L MEESND,

FA41 : BRSO FKk— AR

HEELEL Sy —HERE (g)
JRE ‘ 0.200
kR L — 2 (MCC) 1.100
FLAE 0.450
UV BRAN T A 0.350
AR R 0.265
ARTT VB SR A 0.035

| = g =8 ) 2 %

ta—R (HPMC) 0060
BT & o . ' 0.025
(7|3 0.015 :

A 2.500
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A2 RA2IPEEE 2 - HABE (RESEHLEL, 2o, —BERREI0 gt RETSE

) : -

. BREBRE (pg/g)

ey Pb As Cd Hg Pd )i " Ni
HE 0.5 1.5 0.5 3 10 10 20
MCC 0.5 1.5 0.5 3 10 10 20
HE 0.5 1.5 0.5 3 10 10 20
JINT T By N : 0.5 1.5 0.5 3 10 10 20
ruARE R 0.5 1.5 0.5 3 10 10 20
ZFT VB SRV D A 0.5 1.5 " 0.5 3 10 10 20
HPMC _ 0.5 1.5 0.5 3 10 10 20
i | g 0.5 1.5 0.5 3 10 10 20
Mgk 0.5 1.5 0.5 3 10 10 20
BEX—BERE (u) 1.25 3.75 125 | 75 25 .| 25 50
PDE (pg) . 5 15 5 30 100 100 200

FP 2y 2 —REEESEE SR TV AMEOR DO, BABRRA SR OTRREIO
S SR SR - .

ZOFlE LT, A7V s rIcBWTAV bR, IR (RRIEEROWINASER. *
ALIBR) 2EFTH., BER—AEREN2S gOR CEOBBHANIC OVWTRFNT 5, 27
Ve L2l BOFARE L 25D, BEANLFPOIRSEEDE S REETHWTH LV,
WS REDARIE T VT ARy FAMEEZANTHELOTHY, VRIZTERAYV M
FESEM, bE, I FIvA KBRUOATVVABERLRS>TWD, VAITEAAL T
1 E LT B TR AMP OBABEIL, RA2IOPDEER VR LEHENED,

3 B EHRHMATLD B3 Rk — B R, MERAOERO— A BRER (A 43OTHRR
SOBERERE BV CRESRD REREEICENOERD—BERE2S gt RLD) .
FALAINIRBWT, ELFERMPOREA—BERERIZ. &7 ATRSHIZEDERR LITR LR,

T OSEL. ZNEIOPDEERE L B ERRMMR AT L ETIEL TS, LERST, =
b AR A DIBEEANE % A2 A BT, WAL, B S N R TR TN
OPDEEHB 2V EDTHDEZ L BREIEEN B,

FFa ATy a0k CHRBEZ B LICEEICA 7Y 5 L 2aD R RE S ARG HM
LTWALIICRZEDE, BElo—AHREE LTEhENI0 ghURS5 gkl itk s
HDTHD,
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#4.43 1 — BEBESHESW O BRAORAHFREOHE RESIE L HE LBE)

BATERE (ug/g)

%ﬁiﬁiﬁ Pb As Cd Hg Pd v Ni
= 2 6 2 12 40 40 80
MCC 2 6 2 12 40 40 80
SLb 2 . 6 2 12 40 40 80
U R T A 2 6 2 12 40 40 80
JOARE Ry 2 6 2 12 40 40 80 -
RFT VY BT SR A 2 6 2 12 40 40 80
HPMC 2 6 2 12 | 40 40 30
i 2 6 2 12 40 40 80
ke 2 6 - 2 12 40 40 30
BR—BERE (ug) 5 15 5 . 30 100 100 200
PDE (ug) ~ 5 . 15 5 30 100 100 200 .

FAFva 2b: —AEBRERHEENL THWIHEADZD D, EBEEES P OITEREMY O
FRREERREC(E - :

ZOBEIE LT, A7 a YIRT2aAIBO TRV, oy (RIS N ORNAIsEE,
FALIBR) 2EFTD. BA—EEREN2S5 gh R UEDBEREFAIC WK 5, S3%E
EOSRIINTPUVARC=y A ABERNTHWE LD THY, VRAITERAV MoESE
A, R, W FITA AERUAFTTTABBRELR-TND, 73 205 N30,
YA DR AR DS ZEFER RS P OF TR RICET D EMO R DV TR
ETTD. ATORIL, 55ECEREINFRENOEONIWEEMNH S, MABKESFTOE
TRAFDIIRD T —F DR ERTEOTHS,

# Add : RS DOTEFHYBRE (1g/e)

RE (ng/e)

HRRBRS Pb As Cd Hg Pd \ Ni

JREE : <LoQ 0.5 <LoQ <LoQ 20 <LoQ 50
-MCC 0.1 0.1 0.1 0.1 * <LoQ | <LoQ
LA 0.1 0.1 01 | ol * <LoQ | <LoQ

Y BN T A 1 1 1 1 * 10 5
JaARE R 0.1 0.1 0.1 0.1 * <LoQ | <LoQ

ATT Y e R T A 0.5 0.5 0.5 0.5 * <LoQ 0.5
HPMC - 0.1 0.1 0.1 0.1 * <LoQ | <LoQ
BT 20 1 1 1 ¥ 1 <LoQ

[y %S 10 10 10 10 * 2000 50

U U R TEAA Y MIPABBENTHB TRROERELTRY . EENERIELNAT
1,\;?;1, .

FBAAATHIT ONFREANT, SERESTOETREFAEDICEL T, MY S BEOH~
REEECOVWTRHET D 2L B THD, RALSKLINOBECHASTO—FINETRESH
T3, TOHEIBONTIL, GEEOHIEIT F M ICED S ThATHEHR, MFF0Z0
RS DEREISHENZ L. RUZ OB S T OMOBEENENZ L 55, PDEEIL
BXRWVWEEZ bND, INLDORERUHERESHER (RA4D AV, BAITOTRERHY
BEICONWT, RQEFAVTRET D Z LR TE, o, REPDEM LT3 LA TR 3,
RALSITRESNTRER, RAANIRINEERRSBIGOBAORICEATETH S,
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# A45 : BB POTEAFHBR Y H5REDH

B EI3RE (/g

WL Pb As Cd Hg Pd Vv Ni
O <LoQ 5 <LoQ | <LoQ 500 <LoQ 750
MCC . 0.5 5 1 5 * <LoQ | <LoQ
YLBE 0.5 5 1 5 * <LoQ <LoQ
VBRI T A 5 5 5 35 * 70 80
IJBEARE R : 0.5 5 1 5 * <LoQ <LoQ
ARFT VB TR A 5 10 5 125 * <LoQ * 100
HPMC 2.5 5 1 5 * <LoQ | <LoQ.
BR{bF& 50 40 10 35 * , 20 <LoQ
ER{Lek - 50 100 50 200 * 5000 1200

* WY Ry T ERAY MIPABEENTHEAD TRRVWEREL TR D, EENERILE
LR TR,

AT a3 BRRBOST _ '

L ZOFE LT, A a v, 2aRTRbICBW TRV bR, IR (REIEERUHRMAS
W) 2AETH. Rk— BERENLS g0F LN ERNAIC OV TR 3, YBEEOS
BRIZAS O ARGy FAEERANTHN A LD THY, VRITEAA MEESEHR. &
F..HFIVA, KBRRONATOUABEALR-TWD, AT OLETLRAHMMORAREL,

R (OEAY, BHo— AEREROSEILR MY OREPDEEE AV THEET 5 LR TE

%, EREFMMORET, BEPDEER LELRNE I ICTRETHB, |

# A4.6 : MG OBREDHE

_ BRAHARE (ug/g) ,

—HERE (g Pb As | Cd Hg Pd \ Ni
HiF) 2.5 . 2 - 6 2 12 40 40 | 80
Br—AENE (ug) 5 .| 15 5 . 30 100 100 200 h
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B - LR AR O il

UTFOBI:, TEFMPOY R TEAAY hOPIFERS L 2ERLELD TS, =0
i, FIREERLEbDTHY, VAI7ERAY MR LT BH—OFELBEE L2 BR
LEbDOTIERY, U R TERAY b FaE ARTEDLELA~DT 71 —F I S B
N5,

ZDBIE, [FEAEH I TV AR ORKNICE SN LD TH D, ThbbolElks (R
BERORMASESR) 287 L. A HEREN2S5 gDROIBERACOVWTHET S, ¥
HEEOARIE, RT P TLRVy S AEERNTHNE LD THSB,

BEHFREIE, SELRRE SN R - T, BENLIRRAApOEELRAL LTY
AT ERA FEFERT D, BEBRHELTE, BATCAWORIFNAEICE LT, BENDE
BF—2#RETHICEEESTVDZEMnD, FM7 =2 —XE2BUTIFX1TE (B8, &
O RFIUA, KR ) ERVLETARIERERELE, UTOFX, VAZITEAAY M EBITS
BENLETIPOREDRECELONFNROHEERZRLELOTHB,

#FAAT  BEMTERHDORE

ETERITR TS

=595 % EERRM | HEMERWEERD | HERE - BE | FBEHERZND
 BTEMTREAMSE | HOOBEENT | OBENTER
O/ X xEmAls o R it
BEMTTES D
€3 Pd, Ni As Ni el
MCC 20 As, Cd, Hg. Pb 2L 2L
LE el As, Cd, Hg, Pb 2L 2L
Y@l b 2L As, Cd. Hg, Pb -V, Ni L
JUuARE K 2L As; Cd. Hg, Pb L 2L
i;;igf 2L As. Cd. Hg. Pb Ni L
HPMC 2L As, Cd, Hg. Pb 2L 2L
fbryr 2L As, Cd, Hg. Pb v 2L
M gk 2l " As, Cd, Hg, Pb V. Ni 2L

UK AT TEAAL b, BEMOFEZLEE T2 TREADOEENARIT MY ERE L, +
D 3 bREBEFMPIEENEROBREESP D RWIEEShiz, YHHEET, feEnboiEa,
ARBIBRVT—InOIERETNEL, YHBU R T ERAV b EL, UAZTERRA Y
PPt RCB T S 4 DWRRRST —FiE, RALBCREN TV D, TR OKR— H B
B, YRR —AEREICYHERES T TREBES R U TE &SNS,
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FKAAS | TRIMPDOT EAA 7 b~ AT OFTRAPDRREICHTO RS 0 %5 DR

—F % ZREEE (ng/g) TRAHG OR— BERE (ug)
AR SY _ E?giﬂ Pb | As| Cd Hg | Pd \Y Ni Pb As cd Hg | Pd A\ Ni
[E2E 0.2 <LoQ | 05| <LoQ | <LoQ | 20 | <LeQ 50 0 0.1 0 0 4 0 10
| Mcc 1.1 01 |01] 0.1 0.1 ¥ j <LoQ | <LoQ | 011 | 011 | 011 | 011 | 0 0 0
St 0.45 0.1 01| 01 |_ o1 * | <LoQ | <LoQ | 0.045 | 0.045 | 0.045 | 0.045 | © 0 0 -
UyvEEANY A | 035 1 1 1 1 * 1 10 5 035 | 035 | 035 | 035 0 3.5 1.75
Jn AR By 0.265 0.1 |o1]| o1 0.1 * | <LoQ | <LoQ | 0.0265 | 0.0265 | 0.0265 0.0265| 0 0 0
AT T Y R . .
. : : . 5 : . . 01 ) .
S 0.035 05 |05] 05 0.5 <LoQ 0.5 |0.0175 | 0.0175 | 0.0175 | 0.0175| 0 0 0.0175
HPMC 0.06 01 |01l o1 0.1 * | <LoQ | <LoQ | 0.006 | 0.006 | 0.006 | 0.006 | 0 0 0
kT & 0.025 20 1] 1 1 * 1 <LoQ | 0.5 | 0.025 ) 0.025°] 0.025 | "0 | 0.025 0
| bk 0.015 | . 10 10 10 10 * .| 400 50 0.15 | 015 | 015 | 0.15 0 6 0.75
B 2.5g 12pug | 0.8pug [ 0.7pug | 0.7pg | 4pg | 958 | 125 ug

* UBURITEARAAY }~ﬁiPdﬁ>?§Eﬁbx$7rﬁdﬁ%'Gcim\&&ELT:& D, ERMERIIBLATHRY,

HBRYRTTEAA L MIBITDRD AT v I, §A48®%ﬁ%%WT ﬂﬂ*®%@ﬁﬂﬁ%@ﬁ%mﬁﬁﬁkmﬁb EHSHEZRET

DILETHD,

A4 TERAL MNi—

BT A1
BT
HF A3

s e N

rhamxom%
%mﬁEPTE@MR%MéhtT“T®E$k%bT @ﬂ$@ﬁ&ﬂﬁ%ﬁ§#é(Etétﬁ@ﬁ%f&é) WEETF R AV b
TOERIREOEDI, AV bhk TR il E a5,
ﬂﬂ@@ﬁmmwBntmmmw@ﬁféﬁ&rmﬁﬁﬂmﬁﬁ\Rﬁﬁ$$m%%ﬁﬁfé WHTEAA Y P COBERIBEI DD

2, ENLDORBEERET S,

 BOERE - BRPOWHT I LBMBA TN B b, RM%@%%&%B@%E%TM%%%ET& YT AR NTORR DM

DD, BRI EEET D,
BHHRAARRD GIEMT 5 Z ERMBATVDn,

Rﬂ%ﬁéﬂé%%@%i%$%@%ﬁﬁ?éo%ﬁ
OIT, HETRTMY % LT 5,

TERAAL N TOELRLIBEDI-
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BT 55 HHENAIOWERSEROFELME L, FEENTRETMYOFEOAH EENT 5,

756 AR P O ARHIDRE DT Y X 25T 5,

#7057 BESNEABEGTRTMPOCEREEEAT 5, ATV XBBEMOLOTH Y, 7o, HEREENICS BBAIH, ARHRTM

W tR D EERHE (PDEE®D 30%) B HEHXNES,

A7 A8 RONIHHBEILMT 5 W7 A5 OWSEBERE (0727 UTTHRHBICH. BEFE, ASYIRREV, UTEERELE
: ZBHHETIE, FHRERLARLT 5.
1 " 2 3 4 5 6 7 3
B E M ‘
(BETR | LBENEOERCHET I TRR | RN - | FEES | SRR | 22RO
TR | RO TE | MR XIEENR T OBE | BEhb0 | Zhb0 | B0 FEOSET | SHEBEE HEE
RaEhsil | BxERH P " (ng) | Blp TR
&) .
. FER TR TORMBIFTIZE | .. . e B A ETNE
As | LY B b B T o 5. e EL A 0.8 R 4.5 S hidin,
e TRTOFMAPCRDENS | .. Y . WA W ILLE
Cd g’FPzé Z:%IE%-G& 69 ;Fl}?{% éEﬂﬁg 0-7 %’ﬁ‘_.rﬁb 1.5 'é'ﬂ’],fctl(\o
2k TATOTFRMATICED NG . =t e R sEEISLEL
Hg LY Z:ﬁ%'@é)éa FERL Y %Y 0.7 ZAREEE 9 én&bi
-~ 3 TR 2 s el s
Po | sppy | T SOTIHTEROONS | g | sy 12 2 AT R I
Pd | GEAME | AL E | ey 40 ST o | LEIERELEL
Ni | RkhhE éfﬁﬁ@m WAl EER D B LY JEag 12.5 =T 60 i;ff’ FRALEE
: . - 21,
v | sy S ARORMATIEODN |y | s 9.5 AR 3 |EROERRLEL
c ] Ehin,
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