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BLESRE - BEM S ORXR AP OBEH UIBITOTREMEICE L CEMET - 72854, —iREIC,
FEOHETERIIMACKETRI D BT - BITOFREEX L VEVWLOTHS, HHoRE
R - BEHEXOTEAAHMBDOLEIT, FEELERM - FEHFOTETMLOREB L LEN
EFREND, L, TROMEXIIBHEZEEZ L OFEBLTIRELRVESIIE,
HEEEIZ, VA TERARY MCBWTHEARLER R - 2BEBAZOTERMBDORAD M
EETRETHD B, FRFELE) .

BRERR»DEMT 2 TEFHY « FRERRD LIEBAT TN H 2 TR O/BFEIL.
KT L Atk O TA UEHEEERICET A RENERICES RETh 3, TEHERA
BRI MHEES TRV L%, ARERRERRT2EMEOTMICL ¥ EETE A ESITIE.
BRBVAZTERAAY FOEBIIFETHD, =iz, BEAAITIE, TEPEHT RNk
BIZEWD, EbRBTERAAY MIFETHD, BRARVEEREAICE L TiE, 2% 0F
PRI AERERR DO RETMDPELTA RS L Y &Y, FESERRN D DEERL
B Bz, ek, BER, BHBESCRITAH0) 2ERTH-00TELTHINET
HD, TERAMYOZORFIZOWTH, B, RAOASHERROEMOBIIRN NS,

ﬁﬁ&o%l%ﬁﬁR%LT%EfﬂéiﬁéuThr?o&k UTERTEBII—HTHY .
C ZRBIZBRESHD bO TR,
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WOFIE, ) ZZTERAY MR B ERTHDOZECET HHREEEET LTS, KK
1. BHIF O TEFMYOREDOTRTICHEATI LR TEDLLOTH D,

#51: URZTERAY MEBOWTERT & TH

P 77 x| BEBIENIhEEE BEEMICRME N EWES
' (T RTOBREER) -

. %N B LN

Cd 1 3 B C: =
Pb 1 B = = =
As 1 B B W =
Hg 1 = £ = B
| Co 2A 2 = = =
\' 2A = = B =
Ni 2A = = = =
Tl 2B = AE AR TE
Au 2B 2 o g RE
Pd 2B B TE RE RE
Ir -~ | 2B £ RE B RE
Os - 2B B2 A TEE TE
Rh 2B = TE RE RE
Ru 2B B & rE rE
Se 2B B AR RE &
Ag - 2B ) g B RE
Pt 2B E RE TE E
Li 3 = RE = B
Sb 3 = TE 2 =
Ba 3 = L RE RE =
Mo 3 2 AR B B
Cu 3 = RE = B
Sn 3. = RE A B
Cr 3 L RE R =

55 3 ’

BT R M 2 T 5 7 e ADFBHE LTk, Z@EY b5,

1)ny7fxxyhjutimib\wm&aﬁ&%%ﬁx%%%%ﬁén&wouz
JTERAY FORERE IR L 25 ERE T —F 2ETETHD,
2) YAZTERAV F7REACLEY, 1 DU LOBENTERMDABESND, YRS

PR BWTRE SNSRI LT, VRZT7ERAAY MoX D MHRH

MOHLYIBIMOEFELZEL, YV A7 TERA L FOBRERLE R 51FHR
EXETRETH D,

B, WA, ALERAR CRERE - SEOHIREIC 1D B S B BIEN TR R MY
L, BEEOY RS TERAY M ERET S, TOY RS TERAY FORIL RBT—F
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BRI DRy ORBFER
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EENDHOTIERY,
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7] 601%5525?/ 7

YR FPEAAY ot ADOHE

YARZTERAY M, BATICED LN ARE OB RERHS R EET B hIc, BT
AR VIBERBESICEEOT—& &, BREXIIEE 0w 20 LB E b iF SR & a8
BEREUSTTEMTsoEICLY, ERNEShDS. o

EECiL, I PDE & BT TRERMNO ERE I FREO AT L BET & Th
%, FTERAMDOEAEDOHFEMEDIFREL LT, BE PDE ED 30%D L2 EEMEL F&
T3, EidEROESOREICEBMEL A - LRTE 5,

HH@SEFEICHNET AP TR OSHB—F L TR EPmMEDxm%%z&w&%
BEENZESGIEBNT, BFEERT—F 2HUICEM L., TR OB RERLETL L E

LI, BROIEEIISEL ERRW,

m%?%%@ﬁm—ﬁbfmﬂﬁﬁ%Tﬁé LEYVRAITTFTERAY MY EETELRWVES
Wi, RAPICBWTEETMHENRE PDE E2BLRVWI L 2RETHOOEBR LY
FESTTRETHD (6EBR) ,

TERFEIDRDST Y FiL, BHA~OTHEBEOBH IS TERShRTFERE 2N, A
FYXOBERIZIIUTO DR EEND,

o  BHHEIZBRAHNTUX

o RBEOCEFRFTOLHEIHPED STV F

o BRRPOTEFHIED T VX

HEEESICRW T, EDRRYUEE R THFERRVERICIE, Bl S UIRAIOREER F—
NORFRR I oy P RESA oy hAF—/LORENLZ 6 oy bhoBohiETF—F%2b-T
TEFAMPRRE VAT YXLTIIERTED, BEONTYXRHIBRNRS FXIE, &9
BMEORMAD) ELTE, TEREZERATIEDIERDTF—IRNELINLZ LB D,

YRZTEAA FNOBEORY £ LOEUNE(IC Y- Tk, BFEL. ZEBOEHERY A
TTFEAAY FOERILRE WV o=h bDAT o —FREFREEIND, MER. mﬁ?%% a
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THETHHA FF1 >

R AF Y ) O RARE R T~ E T b

NAFT 7/ uP— iSRRG L TR, EEOREIC “Tﬁéﬁtm%%%ébéloﬁv
AUV CRBRHDREET IV RAZIZENEELDND, ZHE, a) A AT /0 P—ER
R ORIEIC BN TIE—REIC TEAME IR L LTERA SR TWARNI &, b) MHinigs
TRICBWTEMICREOTESENENS R, ZNOREREIN T, T0ROBETKIEIC
FR/BEENZZ L, ¢) HWH, Zu~x /774 —18R, BHIFXERA A8/ FF 510
(UF/DF) &Wote, A4 4T 7 ) v P—BECRA S 2 BBIRERTRIL, ks /R
TR TR - AL OEMIr L VEBATNATREERL O B LT ETRET 58
AEFELTWE, 207, AL AT /) nP—ERRRE CORT v ILBWTEERMM D
RIS —BENC S E L SRR, SAFT 7 u V- RARERARBEERTHIHLOT
HBHEE (P, RSE-FH=rPaF ) 3 RS L TOES TR O
RBEBRIZOVWTEMiT R&E TH D,

UL, B ofEICELIAEN D R OBENER (G213, FnH) ROEOMRE
BEBEIZOWTH, S 277 /7 nP—EABRITH>THEBERTRETHS, ZhbHDER
X FRLPBICETERIMI A BREESNRVEETRICEVTEASND ZERENT Lk,
B BLRIZR T Zh b ORROBBISVWTIHET & Th 5, ZOFRICRBO TR, BN
A FT Y 7 n PSRRI OBEC AN A RIAOER, BT 0t ARHRUBREERICES
THHBADO LT E (B, EEREECIIREDT-DOFHRIR, RUREBUKOHEH)
ﬁUL%#NJiT¢/ﬂ/~$%§ﬂ®é&%&ﬁ%ﬁ#%%§?ﬁ%)Xﬁﬁ%&bfﬁb
HRETHB,

TLRAMP OB

TR OFEL, THRAHMPIRE PDE BEBRV L RREET 300, BAOER
ﬁ%é%@ HThDd, TEAHMYENTERELEL5TEERD IS, TERMNE
E PDE BV LR {EETADICERIH B ERTRETHD, BEHIE, #
zﬁ%?@ioﬁ??ﬂ—?%ﬁé EMRTED,
. %E%Kﬁ#ﬁﬂ%ﬁF%ZT/7%@LTxiT%%%M@ﬁﬁuTh@ﬁ¢éiL
TRYOAT v 7OEE
. §ﬁ¢®m$Tﬂ%%E%”EEWUTLW15£9?*+éﬂtlﬁﬁ”ﬁlmtf
: BTBDER
FINFISGIEE - F8 (FIAE, ARPRIE) OFBEDH
FREOBBEDORE -
BA OBBEORE
B AR R DIEIR

ICH Q6A 1T & N T\ B BRI HE~ T, ARSI R LTh L0,

BRYF~DRE LkwfﬁﬁfémﬁTMWGMﬂﬁﬁkﬁTéF%&LT@ WEITY =R¥
FERAY FOBE, BEICSCEENRT—%, TERDEHEIRT S0 RE LZERS
B OV TORASVZT oM D8, ThHBESND bO TR,

PDE & & BEREE & OB O%RE

TOXEBVOTERM SN ARE PDE EiE, 1 ANV r s T h (up/day) THRESH
THBLDTHY, BEORERK—IREEFEEENIEXTROERITREREEZTL TS, BRE
PDE {EiZBIAIH» L OMBRERB O EFI L TWBE I Ehb, BAID T OERESFOTRR
M E T ROV —A L LT, BRE PDE ELOBRE~NMETLZEPFRTHD, FEIC
B ATy a i, BHINRE PDE EEBARWI & RRTET I, WA IEERE S H
@xﬁT%%ﬁEﬁw Ekmﬁrﬁbﬁéw<om®77u~f%r¢%®fﬁé RIH A3 5T
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LB A FZ 2

R ORE PDE EEZBARNWIEE, BONFRBEBRITT2RY . BFEEIILDL
DA TarDd bV ThIZONWTHBIRTAIENRTES, WEOT 7 a OBRPUIYY,
BEFIL, YRS O—AREEFRELTHAN, MMHRETALERH D, TEBERER
i, UTOX 5 BRBEIERTEERTES,

. %mmxm%mﬁkﬁﬁmm@k%mﬁféJz&?tz%/k@/hw&Lfﬁmﬁ

Bz &,

o BUAIASER ﬁﬂmEW%ﬁz&%’k%ﬁﬂTétbL\#ﬁ%%&@%bAwhlétﬁ
TOEEEPXET S,

-AxﬁTﬁwmihwﬂﬁwﬁﬁéﬁﬁféhétb BEBEEORECHERTS L,

o REHEILYEoT, AR AHGOETEFECETAERERANLYBICEETAEICE
ﬁfézka

52 B L 51, MAPFOTRAMIITEHOBEN DD, UTRRBIFAA 7y a o
W EEHRT HEEICBWTH, EOMOFERES (FIFERCERE FORRGFRELHE
HY 3N, ETEBRERRRCEER « REAPLOTHEAHYEEETRETHSE, VRS
TERAAY MCBWT, BRRERRROEERRE - RENUATOTREFHS ORICHE LR
ZEBHALMICRRSBEIE. TRAOEERTALEIRR Y, FEERREURIERM - 355
HEDEARS ZBEITIE. FIHTRVCEEFOFERE>EHT 51, %B%Lb@%m
BRERVRERHE - BREMLOHEE—PEREZRE PDE ELLERLTBLI LKLY,
NHERENSOBRAZZRICANDZEBTE D,

F7ar1l: —REREN 10 g 2B RWERIOTH 0, BRAMERES 2B ORI O
HILEREREME :

TOFTavit, TRTCOTRPRA—BETHEETIZLLEZRIIRDBZIZEZERLELOT
1L, FEBEREEOREBICHMELENLT e —FFE BTIHLOTH D,

AKATa ik, BRO—BREEN 10gUTTHD, 22, VRITERAY MCBWTHEE
SN TERHY FHRTE) BEFOTRTOBRESTIFETILERELTVS, KR
(1) 2RV, BHlO—A#SEE 10g &L L, ZOFT v a ik, BAPOSERRSICHEED
UEHELTREEYEETALOTHD, OT7 e —F Tk, EXEXZCEL T, BEESHh
Tl SOEBFERBELZSHBRES | F7 L8V v/ 70l FLhELTRETIILENTES,
HREESE 2 OF AL ITTFT,

PDE(ug | day)

B e/ 8 = g pm R (g day)

(1)

§ﬂ¢®w?n®%mﬁﬁ% YRZTFTERAAY M wf%ﬁéhhéﬁﬁxﬁwifxa/
| FRBREZBAZRVWESICE,. ChALOEHERSIIED L 5 kL ThH>Th YEMAICH N,
BLEBTEDZLDETD, ZOFTva yOFERFIIEIE 4 K A2 IR TW5, T2
RA22DHEBENEHENDRWERITIE, 73 2a, 2b L3 IZHED RETH B,

FFar 2a: —AERESREShTWARAORD D, BAERRS2ROTHEFRHE O
FABREREE : —oATva ik, —ARSED 10 g ERESHLTOARWVEEZBRGE,
A7vav 1 ERLTHD, TRILICHEBOFRBREL. R (1) RUEEORK—AREE
FRWTREEND,

IOFFE—F T, ERHSETRCEL T, ERO—BRERCESE, BEShE 1| 20H%E

BRBESYESERRS | 724047l I35 LTRETHIENTES, Z0FT
va OERFII AT 4 FALIIWCTREATNS,
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YRITERAY BRBDTRE SR~ TOMRTRCE LT, WH OV ROMRES
b, ATV a v 2a FEBRETBEIRVBETE, ThbOERRMTEDL SRk TH>T
%é HBANCANWD I ENRTEL D ETD,

FFar 2b: —ABREBEESNTWAEF DO, BRSO TRERHY O
FAREIREE{E -
ATy a vik, BEOCRSRES I EDO TR MY R FET SRR LT, BF
ERENTHEMEREZERTILOTH S, FHEEIL. BRESPTOTREOSMICESINTHF
FRELRETBHIE Bz, MELRSsTWALRBEFET SMERASICRIT 5 UTHED
HEEEZIVESRETDLE) NTED, HEOEBEERSTICEET S EERH D LR
EREETRCELT, R 2) KEBLELSIC, EHERI0ERICHHEIRE LICER
BROYEBERZR b0, MAITOSHEERSCELTAHT I EICLoT, BREH
FOTERMPOTRERELERTRIZLNTES, ZOHA T4 FOEOMOBEEEID
o THREMERTESNRVIRY . BEPORRERHMYOBRBIITFR2ORA2NIRSNIRE
PDEEIEETREThHD, VAZTERAV FORE, HE3ETOERESITBWT, HD%
EDTCENEBENLTHD LT 02N ERAONIENEHEIEBN TR, SikEaRs P
DOUETHEICBELTEENREZEHTILNETRY, ZO7 7 n—Fly, BROHLEE
ORERRSPOTEORERERBEY, 773/ 1XiE3 7y a v2aBRERELIVLELTS
TEMTEBMN, ZOEFICONTEL, TOMOHERRSPOFFRERES §ILICLHE
HEDERITRIER LR, BAOSERES POATRICE LT, BERRLEA OREERR
FPDEEEAGE#FRIETH %, R (2) ZHOTIEELTH LY,

N
PDE(ug/day)=>.C,-M, @
k=1 .

k=  SEIRONEOBRRA ENENDL T v R
Cv= HBREASKFOTERHMYOTHFRE (ug/p)
M= BEIORA— B BIRE &0 SHRRAKORR (@)

:@ffyayoﬁmﬂmﬁﬁ4imm~§&um%énrw&

F 7L a3 BEREBROST
ZTEBREICOVTIL, RSP CHETIZLNTES, & (1) AV L, SHOREK
H—BREED D TRIMPORRFFREZHEMTII LB TES, ZOF 7V s Y OERM
JIf4 RAAGITREN TS,

z&vIeVEV&U%omwﬁﬁgﬁ

AR m— m v i, PR, BTRE, BLRERD, EAEEL Ry FHE L
o R DR DA Tl By F—T R TR B (L DEIEASTLIT b SHEICIL,
PDE fit, BEIPICHEET S L FRSNAFBCET 2 BEEREAVTRESA TS,

‘ﬁ%*%%®MEﬁ%Dzﬂ7kx%Vbtﬂ%#é%ﬁtu,@ﬁ¢®ﬁ$$ﬂ%®%i%ﬂ
% PDE [E~DHEAECTMANE LB TES, HEHIL, AXVz—v 3 VIZETAER
DEREEF IS SRR, BESHIERBRFHE 3 0F ) 75 7108\ PDE EOEHICH
WHENTWA{LER L Y HEMENHEV, IBWVBESIERBWTIL, YEH®RE2 N ERENE
EEOSZYUERTRTORERTS LN TES, ' ' '

HERS PO TERMMOREEZ ) A7 TEARA Y NCHATHEAIE., BEERE, TERH
WA S VTR 0 b O R A M OEBRC BT S ER OB LB SRV, LL,
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TR FZ4 2

;ﬂ6®ﬁﬂﬂ %ﬂ¢®x$7%%®$ﬂkgo<Vﬂhi@%ﬁﬁwﬁ%ﬁ%Bﬂt%Aﬂ
%ﬁ%rﬁ‘mh}ﬂb\é EWTED,

ST EIR

TERAHHOREL, BEHLZAMICELEDNREFEZRAVWTERE SN DI ETHD, FiLE
BHENRESNRWIRY, BRBRER, VA TRERAAY MEBWTEERSRE She& LR T HY
W25 LISRECH A0 L TRETHD, TRFIHGOEERLMETIEDIZR, ERFOF
B, XILE2AEREZRB T Iy, '

SALTHALIALIDRAY R

ICH QIO [CEERENT=@E L AT AR R EEOHETIL., 74 754 7 VOFEREITBNTHRE
BOVRZWEIL 7T u—FOFREHREL, THICLVREZ A 7 70 &RiCh- #
RN ESRETAIILAERSNAEZLOTH D, BERVCTIROMESL, BRI TR, B
ORBICELETERINDINETHSB,

RN OB LIVEDHRIL, BRAEAEORBEDF —F LEVOIT T, IROEREVITEROBE
MREOFELRAWBICERATESI LD THD, FOL3h%EL. tEF PO ETREZRELES,
IOHA RSA UBRARINABEAICBVWTI., BEEIEEOTRFRFRETSHDITI,
HERLAR S R O TR HAI %?57~¢mm6nfw5a5bh5 BMOT — 2385,
FRATEERE RO BRE LI o285 0% L, '

AN IR T AL E AR P O T E M E LT X A R ﬁ#&é%ALﬁ M
FrMBICE L TRESNEFEFEEZED. BEOY R TR A MERIEOWTERAT
RETHD, TOXLIREFAL LTk, FITARRE, mnFloMdgesE, Bt I8, 2 -
BE FERERIANEIHEZROEERZT LS, WThOEELRBOERERVAY M rE
A (ICHQI0) ORHTHY ., VEZIE LEBOBHEGORSR L2,

13



TR A P> 1

A

ACGH (American Conference of Governmental Industrial Hygienists) :

MEREREEFARSE

_E&u

ATSDR (Agency for Toxic Substances and Disease Registry)
RER %%"E RN AT CRE)

CEC (Commlssmu of the European Commumty) e

BMZERS

" CFR (Code ofFederai Regulations)
EAHAE CRE)

BE<RXT A b (Change Management) : _
EEXRREL, L. ABL, ElEL, ROCVE2—F5HRORY %, (CH Q10)

CICAD ({Concise International Chemical Assessment Documents)

EE M E R CE (WHO)

7852 % (Container Closure System) :
BIKI 2 A UIREET 5 BB OHRER O 21K, E%ﬂﬁ’i’?h‘rﬁ\ THREEI L o TE BICHA
PRETABAIR. TRBELVES n%, (CHQIA)

BN (Control Strategy) : ' ' .

B OB B OBE TROBEN b EAINS, gﬁfu?zoﬁﬁ&%ﬁugm%g&ﬁﬁ¢é
HEISNEFRO—R, FEI. FERVCEHOFRMEBRUEREMICEET 517 A —F RV
Btk BEERUEBOEESE, TETE. SRARERVBEET 3T ) Y/ BCICERD
FHEROHEELE %5, (ICHQIO0) o

4 EERE (Control Threshold) :

SEEAMMBOFEMICBN T, BHPT éﬁ)ﬁ%?ff@ﬁ%ﬁ?&ﬁ:’PDEﬁ%ﬁx&b‘ LETERT D
DITEMMRZEBREESROONDINEIDERETDH ETAVOWSREMR. HEEREMER,
TRETTSR & 2 AR E DO TRAMY OFR EPDEME D30% L EHE IS,

—Ei##5R (Daily Dose) :
BEA1H Y ERT I RAIORE,

EFSA (European Fo;)d Saféty Agency)
BRI & i 2k

EHC (Environmental Health Criteria)
By 547 V7 (IPCS, WHO)

EU SCOEL (EurOpean Scientific Commlttee on Occupatxonal Exposure lelts) :
BRM ORERERAICHE T ORFERR

EU SEG (European Union Scientific Expert Group)
- RN EERENEMARA—T

#3% (Herbal Products) : | :
AR & LT, - ERLEA 0L PSR ERM, EHEAIC, BRI EmS
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EDLOEZUTHERELH D,

IARC (International Agency for Research on Cancer) :
EBRAS AT SEHERS :

WA=y kU RZ (Inhalation Unit Risk) : -

AKHE 1 pg/ll EREP 1 pg/m’ DREO S 2HE~OMGHREICEVELS LHEShDE R

DEFEREFENSAV RO ERE, BA=y NI X7 OFRITIUTOLEY o=y PV RS

=2x10%ug/L DFAITIE, 1 L OEBIKTIC | pg BN BN EICEEC D> TERRES

hizb& &z, 100 FAHEREYD 2 )\@%U%%ﬁwrfﬂ (?&EJ:ESEE) MELETDH ETFREIND,
CRESREREN)

IPCS (InternatlonalProgramme for Chemical Safety) :
ERM R EE RN E

FUPAC (Intérnational Union of Pure and Applled Chemistry)
[EPRHELE - FE%{ LEES

IRIS (Integrated Risk Information System, United States Environmental Protection Agency) :
MEY A7 ERV AT A CRERERET)

B/ Ef4E (Lowest-Observed-Adverse-Effect Level, LOAEL)

—EDBREEGET T, ENAEYOFIE, BiE. ’E. BEXIIHFMIC, A—-OBREURHEOEE |
GRHER) £ L IR LG FERZEES 2R fr_em%ﬂ}iﬁﬁr%bana 2 RAL ]
’Ewﬂzd\rs‘%}ix@%d\ﬁ (FE) . (IUPAC)

EERR (Limit of Quantitation, LOQ) : -

SEHEOERBR & IX, HURBELEEZE-sTERETE S, RPPIEET 2540580
REORDOI L THD, EERFML. REBPICHFETIEREOMEETET ZHEEDHHREN
FA-EZTHY, FC, TRAPHMERDOERCB W CFHEEN S, (ICHQ2)

w/NEER (Lowest—Observed Effect Level, LOEL) :
CHARBRYEERBRELIEBOT, BEXTiTE FXIZEWICRIT AL OB EORTEE I
BEOCEYZENCEEREMEZELS., H2WEORIHE,

EESH (Modifying Factor) :
EMZEOEMAPAEBICE Y IESH, EROT —# %t FORLEIIET S D ORE,
(ICH Q3C) (BIEAEE 2B (Safety Factor) | ZH)

B/NY RZ L~v (Minimal Risk Level, MRL) :
BRER Y A7 BN EEL BRD, ﬁi%’ﬁuﬁ“é E hD—A &Eﬁ%m&m{ﬁ (ATSDR)

NAS (National Academy of Science)
ERRETHT I —

wEHE (No—Observed-Adverse—Effect Level, NOAEL) :
—EDRELGET T, EREHOFIE, HiE, k&, %@KI&%@&@&TE‘“&%%EM%HB
FIEBZ &RV LARBRNIBRTRO LMD, HINHOERRERTEKE,

IR (No-Observed-Effect Level, NOEL)
BREFZHEE PXEEMICIBNT, WHARAEEITELTY., %@%ﬂiﬁgifiﬁfﬁ:@é%%
H‘Jkﬁﬁ'iﬁ%ﬂﬂb#&b\ HEPEOBRRAE,
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TEFRGHA F5A

NTP (National Toxicology Program)
KEERFES ST b

OEHHA. (Office of Environmental Health Hazard Assessment) - ,
BIERREEMTME (WY 720 =7, KE)

OELYV (Occupational Exposure Limit Value)
TR BB AME

OSHA. (Occupational Safety and Health Administration)
FHhrLmET CKE)

PEL (Permitted Exposure Limit)
AAREER

' #FA—BWEER (Permitted Daily Exposure, PDE) :
1B ¥ 7'1_ h DERBPHPICEEND mﬁ?ﬁﬁ%@%k‘#@?ﬁﬁi

A G e R (Product Life-cycle) : '
M%ﬁ%mBﬁM%ﬁfﬁﬁmﬁ¢mm§5ivw@&%ﬁwéﬂﬁo(mHQm

ShE (Quality)
BE, AT A XETRCRIREHEEORSEDEFERERLHCTRE (CH Q6AlC
BiFAEBEE A0 [RE] BT8R . (ICHQ9)

BEY A7 <wXPAY b (Quality Risk Management) : '
MBS LT AL 7 NEPELT, EELOKREITED Y z?h’)‘/"(‘@?‘t’xi Yk, 2bha—
Jo, Alamh—ay, bEa—mbLRBEREE~E ok X, (ICHQ9)

HE AT A (Quality System) :
nn’gﬁ%%%ﬁ PR nngﬁﬁﬁﬁ)i@’&%{%ﬂ]ﬁ‘ﬂ"é /ZTAE_EFZD%B@Z)‘(FJE@%%E‘, (ICH Q9)

)7\& (Risk) _
ﬁ%@%&@%ﬁ&%ﬂﬁ%&bt&%@Ekﬁ@ﬁ&%bﬁo(mmmxm&m,mmqm

) =7 %% (Risk Acceptance) :
JzﬂéﬁﬁTé JEERE,.  (ISO Guide 73)

Y 2 4 (Risk Analysis) :
BEINFAY—FEBEET2) 27 OHE, (ICHQ9)

JRZ7EAAL b (Risk Assessment) : '

YRIZHRIAY T aEADOHT, Jz&L%bé&ﬁ%iﬁf&%ﬂ%@@#é#ﬁtot

TR, N FORE, BEOFN AT — RADBRBICES Y 27 OHH ETHEN SRS,
{ICH Q9)

J&x7 ay ha—; (Risk Control) : '
YRy =R VAL FOBBRELERT1TE, (SO Guide 73)

Y A &7 4%5% (Risk Identification) :
Y 2 ~OBEBRXEREOTREERB LT, BEOEENREE (NF—F) 2HETLIEOHOD
EHERBEILCTEMATSZ L, (ICHQY)
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YRV A L b (Risk Management)
YRZDFTERAY R, Ay bE—jb, IZa=h—g, vu;—@%@%kﬁb\mﬁv
R A bOFE, FE, EEEFRELTTERTS &, (ICHQY)

et (Safety) : - '
BHEDRITIZEWT, &6%Em®%ﬁh;Dﬁﬁ%@mibﬂwi%%&%m . (IPCS,
2004)

%2 FHE (SafetyAssessment) :

(22~ — RROYCE RS L S IRHEENCIE TR b B L Y X 2 1220 C DBk
RERRUHAZER LT n—F, ZORFEE, LELE KA F70 280 Th) U
AFTERA ERBEBEHICAVONS, (PCS,2004)

R2fF# (Safety Factor)
NOAELX I £ DD BERA FIAERyF=—7 F—ANZEDERTHRE) &L TY Ry
TERA LV FEMRICLVERINLNIEEH (BEM) REETHY., FEFE—HEDRE
[acceptable daily intake] XIZMH%— HIEEXE [tolerable daily intake] &\ -o7oZZ&XiZBARER Y
RIPIRNEELZONASRAE (EEHENIITOMOBBELER2EE TR LIckh s
RAEREHENS, ) 2EEHID0b0THD, TEAEOMENR., EHFEOH, A#
ENHNEABCEAOHER CEET CIC AFFRBRFEFNFROBEICKTF TS, UTOM
ERFEZER : [7eAA MRy | FRESRMEREN . (PCS,2004)

HAM: (Severity) '
ANP— B BB ERORE, (ICHQY)

BAERIR AR (Threshold Limit Value, TLV) :
EEAEDEBEPEEYBRBEARBEINITIENTEXLZLELOATWARERFEE (1
bbb, EEMICITEEME L ERAE L OMICHABIE) , O, ACGHICLVBRESH
(I EIRET ER) | 1 H 7R L8R 2> DB 40 B 0 958112 3817 2 B R AN I Lt i fiF
Cmm)v&b Lo CRMEREBICEELZb D THAH, (IUPAC)

RN E N (E (Time Weighted Average, TWA)
ACGIH i X » TEESNTWA LR, BFIDO 1 B 8 BERHDHE 40 ﬁ#?ﬁ@%@;m‘oh‘ % W0
EEHRE, (IUPAC)

URF (Unit Risk Factor) :
2=y b RZ R

US DoL. (United States Department of Labor)
KET A

US EPA (United States Environmental Protection Agency) :
KERERET

WHO (World Health Organization) :
SRR GRS
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S

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 evaluation.
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 Fluid 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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Hek 1 - BRBEEOREFE

FHARTALEBNTIER, Z2<ORRCHELT, EERCBTIRFREEREDFIE
(Pharmacopeial Forum, Nov-Dec, 1989) R TNPCSH{LEHE D MERY X 7 OFF O HITE
R LKk (PCS, 1994) ICf» T, PDE[E#EHTA Z LIC L Y TEFHMDOHFREREE L~V
BHBEShE, Zhb?DFiEIE, US EPADIRIS, US FDA (US FDA, 2000) RUMEOfz LY A
WHERTWA LD EELLTWA, REPDEECHFIZOWTO LY LWEEDDIZ, 22T
FOREFECOWTHEH TS, PDEEORELMRLAAV bR BEICIE, EERKIIMRLO
WHICHEARENTNA DT, BMOEEREIZANSRTW R, BRAMETHRICE LTI,

1:100000D Y R 7 L_{L AWk =y b U R ZHREBPDEEOREICAV &N, TR
EID@ERIDE ) 77 7RI TWVWS, BAREBERFOREPDEED W Ohik, BEERE
BRZAV, EEREEZHERAL, EHIEMRBER~ORNLNOKENTEREZEBRL TELSN
TW3, - ‘ ' .

% EPDEMEIE. & bilH)2 BiBBRIC 1T ZNOAELIIFLOAELY bIR™D & 35 1 Bl & Th
iy . T e
PDE=NO(A)EL X & MEEHIEM/F1XF2XF3XF4 XF5] (,4.1;1)

X EPDEMEIE, BF L IEINCAEL»H LEH EN 5, NOWELRELNR TV RWNGEEITIE
LOMELBEANVSLRTH XV, I TRESNBBEREL. 7 %%t MNAMETEZH0D
- OTHY ., BERES ST V7T (PCS, 1994) IZBWTHVWLRTWD TR GRHE RUK
EERSF74+—F AMBOTAVWSGITWS [EERE) Xid IZ2F# LREDCHLOTHS,

EEREIILTO LB TH B,

F1 =B TOMNFEEIT 5 T D DFRE,

v hOF—F i LTiFF1=1,

Ty bbb b ~OARRIZIIF1=5,

T T ANDE hA~DAEIZIEFI=12,

A4 ZMBE b ~DAEIZIIF1I=2,
THEhh e hA~DOSRIZIZF1=2.5,

Fh b e P ~OAFITIIFI=3,

T DOBHH L & h~DIEIZITF1=10,

Fiid, BEEHREL E b OERER., T/hbbAEREZERICANREL O THS, EREE
(8) i}, ‘KAWL VEHSWS,

S=kM*¢ ‘ (4.1.2)

TIT, M=EETHY., EFE kT 10 THBREENE, X Al2 ITHVWShAKERIBEHEDE
ALLIZRENTEBY TH D,

R=E&EMDONAT Y FEZERBICANLT=HOHRIE L LTI,

—R¥IZ, ﬁ“*\f@xiﬂﬁ%hﬂbf%ﬁmm%z biv, BHA FZA4 BV THI0B8—FL
THWBNTWS,

F3=8FRE0HERREZRICANS DO EY, ,
m&<a%¥£ﬁ(ﬁoﬁﬁlm7#¥ﬂm$ﬁ A=, 43&0#»1@#%)%%?5%
BRIZIIF3=1, ,

BEFROEWMB I S — S b EEFERRICIIF =],

i - EE 06 B MRBRNIZIET - EE O3 SEMRRICIIFI=2,

iF - #0315 8 R it IE T - i O1ERRERICITFI=5,

& 0 EEE ORBRIZIZIF3 =10,
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TRCOEHIZBWT, FHAAOPEOHMORBIIH N FOREIAVOND, FIAIE,
T o WEOE A FRRBRICITFREBAVWHND,

Fa=FEEAEM, FlLIE, BEEEEZEDRVIEEN AN, MBEEEIIEFBEOS S ICHEA &
oz bdh B EE, EMEERRIZBVLTIE, ?k@%#wﬁb\f‘oﬂé

Bz A2 4 5 BIREETEF=1,

Bk 2 RV R IREIZIIF4=5,

BHEEME % 0 5 BHFREICIIF=S5,

BEEM 2 LD RV MEFHEIZIZFA=10,

FSN@%ﬁ%Bﬂtmot%ALﬁ%éné LB BEH,

NOELIZ{ZF5=1,

NOAELIZ{EF5=1~5,

LOELIZiXF5=5~10,

. LOAELIZIXF5=10,

iEL A EDOTHRICE LT, BB LCRBIE, NOAEL L NOEL & DEVIZOWTHE LTI BT,
MEPDEEOBREIDRR L-BRICEBITAEER TFE) 2L0LENCONTEELTWVWAR
Mot BOESEEOPDEHEOR EICNOAELAAVWLH, F5& LTIBBW A,

b MEEMIER. b MRABLDEEZS0 kgt RELIELDOTHD, ZOROFEIZBWTEA
SN BEREE kgXid70 keiod LTX VIRV OEER, BNoRe&fikiRtiis, 8FiC
Lo TIHEENS0 ke Rl THEZ LIRIBASINTVEN, ZhdbDBEFIIPDEEDCEEICA VD
n&m&fﬁ%ﬁtiDmﬁénrwékﬁi%néca\Rwiﬁﬁﬁﬁﬁméﬂrwécam
WMEANDRXTHD, WCELTHE, NEAREMARRBREZFENAFEVADEATHI LEXD
h\_mkmﬁﬂw6®7—&mmmﬁw REWHAVLATNS, LEBST, &ﬁmmﬁm 7
RANERAZE @bt@%mh%ﬁﬂ&%wfﬁé&%zBﬂéo

ﬂA.l.I@i@ﬁﬁﬂk LT, Tvermoesh (2014) WX VIR ahiz, b FEREWEBIT S50 D
EMRERICOWVWTERT S, ROEBMNMNEIZHEANOAELIE] mg /dayTh D, ZORBRIZEITS
230 MICAEAPDEEIE. RO LD ICEHENS, '

PDE=1 mg/day /[1 X 10 X2X1X1]=0.05 mg/day =50 pg/day

Z OBz B T,

b FOBEBRTHDIDFI=1,

b MEGEZBETHZDF2=10,

R A00 B Th 57 dF3=2,
BELEEIRD LN TWRWEDFI=],
NOAEL AWVLATWA® F5=1,

= ALL: = OXECROTEE AV b AR

Z v hOEE

425¢g < 17 ADERRE 43 Liday
HRZ v NOFE 330 g X ORERE 1440 L/day
< ADEE 28¢g ENTy FORRRE 430 L/day
R~ 7 ADEE 0g vt ~OREEE 28,800 L/day
FENEY FOEE 500 g A XROFERE 9,000 L/day
T ASFALOEKE 2.5kg PV DORERE 1,150 L/day
Y XOEE (FERXIZIFER) 4 kg < U ADFEKE 5 mL/day
v — L ROEE 11.5kg Z v hOREKE 30 mL/day
Sy bORRE 290 L/iday | T v FOEEEE 30 g/day
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—
.

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

IPCS. 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/GuldanceRegulatlon/Gu1danceDocumentsRegulatogglnformatton/lngredlen .
sAdditivesGRA SPackaging/uem2006826.htm.

Tvermoes BE, Unice KM, Paustenbach DJ, Finley BL, Otani JM; Galbraith DA. Effects and blood
concentrations of cobalt after ingestion of 1 mg/day by human volunteers for 90 d. AmJ Clln Nutr
2014;99:632-46. :
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18k 2 : STRAHM IZFRSIAE PDE H
F A2l TEAHPIIR ST AE—HRRA

T 75 R & N 8434 O PDE(E BERBOPDEME,. | BRAHIOPDE(H,
ng/day ug/day pgiday
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 24 100 10 1
Ni 2A 200 20 5
Tl 2B 8 8 8
Au 2B 100 100 1
Pd 2B 100 - 10 1
Ir 2B . 100 10 1
Os 2B 100 10 1.
Rh 2B 100 10 1
Ru 2B 100 10 1
Se 2B 150 80 130
Ag 28 150 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 60
Cr- 3 11000 1100 3

' ZORICBNTHE SN SPDEE (pg/day) X, FE3DE ./ &*77{:&&3%7‘_%@‘&7 &
PRCBREENTEY, FEMCER SIS, T/ 77 7 FOPDEEIIEBEA SN THRY,
EBCETHILO LT A, ZOROPDEMIIFHEFINTULATCHBIA SN TN D,
105 OPDEMEII A SF 17 & L, ELOBICMTBEEAT S, 1050 X E VO PDEEILEE
AEF I AT MERA S TS, ZORZBOTHEBEAERSHLH KA, 1F
OB GERITE L TEE &N -PDEEICbEM SR D,

P ABCRBWTERBIN TV A5
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iA 22 7V a viDeH OTRAMGHFERE

_oihréntﬁﬁm BIF), FELECHENAPOTREAMPICE L1782 0 <17
0 I ADHERERELXRTHLOTHS, —HAHAENI0 gl TORAMFTOTR MG EFEMT5 7=
DIZAT Y 3 VIBBRENEEESE, ChH0BEREEBAVWENSE Z ERERZIRTH
A, ZOFRBPOFFIT, FA2NESNHELDOTHS,

T ZIA | BONKIOBRE EFAORE W AFIOBRE -
ng/g ug/g pgls
Cd 1 0.5 0.2 0.2
Pb ] 0.5 0.5 0.5
As . 1 1.5 1.5 0.2
Hg I 3 03 01
Co . 2a 5 0.5 0.3
% . 24 10 1 0.1
Ni 1 2A 20 2 0.5
Tl 1T 2B 0.8 0.8 0.8
Au | 2B 10 10 0.1
Pd 1 2B - 10 1 0.1
Ir 2B 10 1 0.1
Os 2B 10 1 0.1
| Rh T 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 1100 110 0.3
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fhéR 3 : fEBIDZ 2R

TrFEs
7 5% 0 PDE O

TrFEY (Sh) .
. : #&H S B
PDE {ug/day) 1200 94 22
Fram

FrFEy (Sb) 1E. RARCEETHIRAAOEERTRETHY ., HFe RBETRICBVWTAHY
B, INEDT FEUNIBRTRIZRVNEERD, TYFEIE, 43 RUYS OBMEIREETTF
T3, BELLTOTVFELVRY 2~3 O=E7 »FE 620N, BETERRUERI
BLTRLEETHA, BREI Y LT FEY (APT) EWnoftn L 2h07 »FEVLE
HRHEERE L LTEEMNCHIA STV, ZBE7 »FEUE, filge LTRAVWSR T
5 (i, BEERROERERCBEVONARYZF LT L7 H L—} [PET] OfEI
BWT) , TryFEUidREENIc LA TRR, ABHEERNBERILRA TV RN
(Nmm{W%) 7/%%/&0_@M7/%%/mmﬁﬁmﬁw%wrﬁam APT {37k¥E
&T&é(wmamm)u

PP EDRI L o e B

APT iX. S9 OFEICHIPDLLTHFALEXTHEAVAIERERERBRIIBVWTRETH- T -
(NTP, 1992) , 7V FEV/(ENWIREHREFRECHL GIBETH S L Bbh o8, #ixE
%@VE:*kkPT@WE?%F%ﬁ%B%TM%(Wm)m%) A$T%&ﬁﬁﬁ%m
'%uﬁ%m;%%ﬁhﬁuzﬁ@ﬂﬁmm$+ﬁﬁkéa%i6n5(wmham 1999) ,
FERUSSIHIZIBWTHE., BOREROTIENBERELE THD L Ebh., R Tﬁ\@
a3 X2 TaEERsH S, BOBSHOT VY FEVREI ST W (NTP, 1992) .
Z v FOEBHREBRIC BV TR, FHEEETRUFROZMER RASE b EZESE YV FHIEE
Chotr, BEHRDESTVFELOERERAN, & MNRUBHOVTRIZBNT S RS
RERAMERSDEERESECEBS, Newton 5 (1994) 12 X 0 =i SN RARED AERERIC
BT, Ty bEEBRETUFEUORE 12 GAMBES %, 12 BAROBREHRAIRTS
niz, 2B T, FRORERCHEDHIRD BN, FELIZ, ZBET U FTREN
IAERFLTWRWERSR L, BRAERMEE LS TRRIZBT 2 BEEE A ELFRARO
HETHATMEERIERLELTWS (Newton et al., 1994; WHO, 2003) ,

B QIR D PDE H

FUFEADBROGBIZEARENRBOT—428, v vARUT y MCE L THIARETH
% (Schroeder et al, 1968; Schroeder et al., 1970; Poon et al, 1998) , KEEFEHE 2 /T A
(NTP) i, 7 v PR AIZ 1&T&ﬁ$ﬂ%¢él4ﬁﬁﬁ%%%ﬁbtu:@ﬁﬁh%w
T. APT X, ZOBEEEBETIE—ROICEERT O ERRWIEERE (NTP, 1992) . Lynch,
&1, Poon b (1998) OF—F #FEFHE L, T v M 0.5~500 ppm ® APT % 90 BRfAKRS
LEsBRICBWVW T, BEAECOREHEKEETROEEEREIIZE-SE NOAEL iI 50 ppm T
D LB U (Lynch ef al, 1999) , ZOFTRIX., EHLAETOD Schroeder b (1970) b DHE
LFRBELTWRY, LEXRST, BEH{EY NOAEL, 7724b% 50 ppm (FrFT & LT 60
my@mwm%)%ﬁk\ﬁnﬁ%ﬁomm%&ﬁbto

VE@&(H&lLka%ﬁéhtm~m)%%Ehxhr % M WRIERE O PDE E% AT D
£ ib%ﬂj_ﬁ_é
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PDE=6000 pgﬂcg/dayxso kg /(5X10X5X1X1)=1200 pg/day .
HEEIC & SRR PDE 8

FiOEERR (FFHEORLE, FMIEEER OITEMRE) B, 7 M OBEEARERS#OR
bREZUARVEMEEE Chok, Lo T, EHICL ZRERO PDE EIZSOWTIE, &b
BV NOAEL 3.0 mg APT/kg/day (7 > FE2 & LT 1.1 mghkg/day #8Y) Z2EICRELE, ZOMHE
I, Ty b 90 BERBRSOELN (APT ZEENERESE SRS v MZBITS 6 mgkg T
OIFEEERRICES<, ) (NTP,1992) , ZORBETEHFHBIRO NPT,

EEEE (HE 1 EBVTERINE FI~FS) #ZEICANT, RO 3 BREHHEERE
EELT, BEHICLBBEERO PDEELZUTOL S IZEHT S, :

PDE=1100 pg/kg/dayX3 day/7 wk X50kg/(5X 10><5>< 1X1)=94 pg/day
B ABRERRF O PDE {1

5 v F O ﬁ&ol&%%xﬁ%ﬁm%ﬁénf_a ZRLORRTHED b~ EII—B L

TV, 025, 1.08, 4.92 B 2346 mg/m® DEB{LT > FEVFR MEAWES v b 13 BEK
ARER (Newton ef al, 1994) » b DT —& ., NOAEL 1.08 mgm’® % AV TR ABRZER® PDE H%
WELE (Sb 1E~83%) , & Dﬁ%}*@ﬁ%ﬁ&ﬂ#k:&b\'cﬂﬂm%éﬁﬁ%&tbﬁﬂﬁﬁ@wwﬁ@%
MBED SN, TOFTRIE. 0.06, 0.51 BT 4.5 mg/m® DIRERE AV 1 RO AR
HEBRICBVWTIRA LR, Z0 1 FHBARERBRIBV TRBAEIIED bhkh ok, .
WTRORBRT b MK FHNREIRRECFORE LOREFEERIIR O haho T,

EEEE (& 1 KBWTERSINE FI~FS) #ZEICANT, RARERO PDE EZLLTFD
) LIHCENT S, .

- 0.9 mg/m’ X 6 hr/day X 5 3
0.16
SR = daylwk = dlemgm ;00016 mgL
24 hr/day X 7 day/wk ‘ 1000 L/m®
_ 0.00016 mg/L X290 L/day  _
1 BRE 0425 kg 0.11 mg/kg/day

PDE=0.11 mg/kg/day X 50 kg / (§ X 10 X 5 X1 X 1)=0.022 mg/day=22 pg/day

BEI

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 IW, Pill‘sbury BD, Terrill JB, Drew RT, et al. Subchronic and chronic
inhalation toxicity of antimony 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 Services, 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. Zirconiuin, niobium, antimony, vanadium and lead in rats: llfe 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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=
E D PDE [EOHE
b (As)
- {#&n 1225 %A
PDE (ug/day) ‘ 15 15 1.9
Haa

t® (As) i BEFOWCHLEIAIEHY, &R R FRARCRKPICEET S, BH
EHEIZEM (FIAE ZEMEeR, Be@r U UA) IEM FE eBI I UA B
B{hbe R, B THET D, b FORLEMICRT 5 L BROFRREDFORERIH LA TY
20, ERrESERREAELEELELOTHEI LD, IORSMFMITERE R
EREYTS, -

REMEEREORI & 72> TRtk

M RIX, BESHEZE TN, FEREZ LRV IEBARINTEY,  NORBAME
& LT ﬂénrwé(&wmlmmzmmn

%@@E&&Uﬁ&7n774»®tbk,t%&UtﬁmA%LowT§<®)zﬁ7tz
AV IBERINATEY, YRV R 7TEXA ML, HEhL, BEREBEREST Fu—F4%H
WTV>3 (Meharg and Raab, 2010) ,

t FCOEROEEORBSIIFY TRERINL T RWVWOT, VAZT7TRAAV ML, BRE
BEISREADERCRBITAEET —FIWEL FELE S EEMA (Schuhmacher-Wolz et al,
2009) , B PEBWTHE, BRARVERBAFZEOWTA S, EERBRICEELTWS, &0
BREEIY. RS, TR, B, BEEUVEROSACEELTWS, BRABRBEZOMBAY X708
I B H B (ATSDR, 2007; TARC, 2012; EU EFSA, 2009; WHO, 2011; US EPA, 2010) ,

BOEREOERRAMEORERBRICEHLTE, KE (BFKLE. EAME EUHELEE B
R B BELRFESABWVENEEDbNnaN, MERE, £HEEERUCHEFENFELE
HEMASEEIZE L LTHREERTWS (IARC, 2012; Schuhmacher-Wolz et af, 2009; US EPA,
2007) , —EOFEOBRZERRII. 0.02 mykp/day? LE 2t BEORBECTHERENHRT 55
M B T &, BU0.0004~0.01 mgke/dayD b FHETIHESROICMLEERRALARNT L%
AL TS (ATSDR, 2007) . ZOMOFFERZEICE LT, LOELXIINCEL:XRRET 579
o REET B, ALTLERMIT. EEBRAICERT D EENRH D (ATSDR,
2007) . EEAARUHES A RCERPAEORBRTERREEONERETCHH LELD
485 (Chen et al., 2005; Hsu ef al., 2013; Ahsan‘and Steinmaus, 2013) .

FAEAETO1000 pgyLU LD BRREOHFKICRE SN KFEANOER (~40,000) ORFFE
N, REBA, EOIEETRERPARCIBADI A TERAR Y FOREILR->TNS
(US EPA, 2010) , BHRAU R ZIZDOWTDERDAZT7F Y LRI, BHEOCRE (<100~
200 pg/l) CEARBEMENRAY RF ERH LTV (Chu and Crawford-Brown, 2006, 2007
Mink et al., 2008) ., ZiiE, Schuhmacher-Wolz (2009) DFFZE L FE LTV VR,

BRACETIRAZ=y FY A7 pg/m® Hie D 00043 13, KEORET 2 EFrbor—F
T US EPA (X WEBES - (US EPA, 2007) . Tx ¥V AMBELEZESIE, US EPA
F—Z IR T B EORTERMAD 7 A+ 2 —7 v ZHERCEE R PR T = —F b b O HEICE
TARBMT —FERDIAKR, US EPA ==y b YV AZHEE (URF) 2FH L7z, YUEEBSII,
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URF ug/m3 W70 0.0015 ZEH L, 0 URF Ik, RIRMABAETED Y X7 1/100,000 2305
T AERREEI 0.067 pg/m’ LFERY 3D THD (Emaguntlaetal, 2012) ,

EOMRSERSD PDEE

R OBESERED PDE I3, REICHTALROBIERELZEC LD THY, REAEHE -
K EPRRE T (ATSDR) MRL & U¥US EPA DREE{H 0.0003 mg/kg/day (ATSDR, 2007; US EPA
2007; EU EFSA, 2009) % #iZ, 15 pg/day ICREEZREL TS HDTHS, ATSDR MRL ZE(Z
BH &7 %5% PDE i, SCBIKERELFE LTVl (WHO, 2011) ,

PDE=0.0003 mg/kg/day X 50 kg=0.015 mg/day=15 pg/day
MRL OEHISEAAEN TS Z Lh b, BERBIC OV CEEA Lk,
EH - & 5IREER O PDE {2

v EOENREBEREOAEYZHFARII~5%TH D, & bHEEMNRITNIT, tRBEOR VK
B (L ROHFERIIFESHLTORY, ) HHDKESEXDNIEEAEZRRE LTEROH
A 6 AREMLARBENLELNTVS, TORBRMLERINEIIH 95% L HEXh7 (Zheng
etal 2002) . L7EASo T, %% PDEEIGEDIRERO PDEE LR —TH D,

PDE=15 pg/day

W ANREREFO PDE & ‘
TR T 33 T B ~ DR ARE S O AR T DO TEIREERAD U 2 7 ORI ERE
ERTVWS, BAIRDRISAFMEES PDE EOREICHAVSRILIL, BORER L HERLT,
B ERAEIC R ARSI ARRLTWA Z L ThHD, Uik URF i—RBRAROREOE
DITBRFINTVB I L b, EEEEITSNEL SRRV, Emaguntla b (2012) KD ERE
hIcFHliEZIC, VA7 1:100000 PEEEx B L, BAREEO PDEMEIIUTOL TS,
PDE=0.067 pg/m’ / 1000 L/m’ xzssoo L/day 1.9 pg/day

W% PDE X Erraguntla B (2012) & X Y il & h /- 0mxt Y xff%ww&uw%t‘om‘_
. URFZERZLELDTHDZ L2 b, BERKICOWTHER LA,

. BB
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VAL Ry V-
230 7 5D PDE EOFE
' 22U 75 (Ba)
&0 22 mA
PDE (ug/day) 1460 . 730 343

Frim

AY U (Ba) i, BEOEV, SAATRLANTAZ ) LEEETHY, BEDOHLERF
TEHIB L, KERET B, Ba@H)Af T ROKEEDO Y v Med (i, REENE.
KE(LH) 1TEMEEET D, MR UL LV REEAY U AMeelid, WEETT V-0
Ba(2H) A A v 2 ELT, —MAICE MO L TESETH D, 23 U AERBEMICLHEAE TR
. REERFPHBEEITATH S, BEEAY UL, FIATHHERERA., BROEAH,
H 5 AR UL DBORGEOWE BT BER L Vo eiix 2ERMESH 5 - (ATSDR, 2007) -

HREEREORN L 2o e EE

R UE MIZBWT, Tﬁ&n)&Aﬁ%ﬁ@&Dﬁmé%tF%ma EhEA, BbHRBEE
REWEEENTH D LBbD, ToWELHRE LI-BHREE. NV VARBLEREL
OEEEMEICETAENEZET b0 THS (NTP, 1994) . MHEit, RATIGE, BTRME
mEE RAEMREL, MPREER,. SEEMEEREEECIEE L UTERMEEIEICE
FREROFETH o, ZHbDELIT, Ml R CEFABRESNS BRBENRTEMLRE
7L IR ESLAINCR O MR RS EEF LTCWe, MERRT 2888, RERERICE T
HOLNAIELBZTESTVIMEEE TH L TREERH S (WHO, 2004) , BAIC K ZE{E/NY
T A~DREREIT. B, BEO/ IZEHRL L Wo e REZRES %E:Tﬂﬁ‘éﬁﬁ&;‘é
(CICAD, 2001) '

H O RO PDE £

A Y 7 A MO2o DB TEE SN FMEIZBOTIE, FHNY 7 ABRETS mg/LOKEHRKA LT
ANOER L, EHAY T ARE0] mg/LOKXKEHFHAL T ADEREOMT, MEXLM
CRRBELCEIBRBOARRBICEEZRAD bz o7 (WHO, 2004) , ZORBMNLE

HAVIENOAEL 7.3 mg/LERAWT, RUHEKEDOHEM2 Lidayz AT, %mﬂ%ﬁﬁ@mﬂﬁ%
UTOXIIZHHT LB TE S,

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

WHHC L BRERO PDEME

AU T AMEEH~DEHFICLIBRRICEIEET —FIERY b bod, N T AOEYEDS
- FEER, RARUVILSRCERENR 20%6E R 60%THD LHEESHTWS (ATSDR, 2007) ,
Ltmor\%n%ﬁﬁmmmﬁ&%Eﬁﬁzf#Lr &%L;é%ﬁﬁ@mmﬁ%ﬁmb
7= (3.1 fébcﬁﬁkéﬂmﬂ\é EBD) .,

PDE= 1460 pg/day 12=730 pg/day

% AMREERE (D PDE f |

NUvAmﬁwmwﬁxﬁﬁwﬁéﬁﬁ?—ﬁ&E%tBﬁ#oto%@%@%(mﬂmuzmﬂ
ﬁ\ﬁﬁﬁﬂu?Aﬁ%%tttTWA%ij%ﬁ&ﬁﬁbfwéo
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EFEEE ((HRLICBWTERENTFI~FS) 2ZREICANT, RARBRNOPDEEELITO L
I BT 5,

. . 500 pg/m’ X8 hr/day X 5 day/wk 119 pg/m’

AR 24 hrlday X7 dayiwk 1000 Lim® 1ol
X

—BfR= 0.1‘19 pg/IéO.EESOO L/day —68.6 pg/ke/day

PDE=68.6 ng/kg/day X 50 kg / (1 X 10X1X1X1)=343 pg/day

BEH

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

Brenniman and Levy, 1983

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 ajr contaminants, U.S, Department of Labor.
2013. ' :

WHO. Barium in drinking-water: Background documtent for development of WHO guidelines for drinking-
water quality. World Health Organization, Geneva. 2004, WHO/SDE/WSH/03.04/76
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A EITA

# R I 7 AOPDEEOHFE
' HFIvA (Cd)

@0 T A

PDE (pg/day) 5.0 1.7 1.7

Feim
wFSWA(w)m@@ﬁﬁﬁbb\%%%wfﬁbﬁﬁﬁmﬂﬁﬁﬁ%%t&woE%ﬁ?ﬁ

SR TR WS, BEARICIREL LTI FIvLAER»HELND, (ATSDR, 2012) . -

B RIT AT, 2 OBLIREBOATE S LTHFET S, BEAFIVA WEBIFIVLART
BEES FI 7Aool 2nnd FI UAEIEABETH Y, ToMOREMEET, B X
CRIEEEE L OHEEAIC Lo TKBER XV EVH O LRV ED, I FITVA BEIFITA
R rABEELOD FI U AR, BEEARIEBOTHE: LTAVWSRS, B FIVLEG
&, AR = bEBORBIRMAZICAV b,

REMEEEORI L 2o 7Bl

ARIT L, BREEEEZET L. zﬁﬁﬁ%%t&m &ﬁféhfk@ B hOREPAY
BELTEBEIATLS (Group 1; IARC, 2012) , 7 KX U AR FI v AEEWIE, FittA
%ﬂ%@:foit\ﬁkivA&UﬂFiﬁAk%%Awﬁﬁ&\%ﬁﬁh&ﬁ%ﬁ%ﬁh&
DREICEQHEBEESBO LN TIND,

BREITAROS FI T AE~OEARECE L RS AR EMEEBERTH S
(Buchet et al., 1990) . BHEUBRICH T 583, ﬁU@%@v«wfwwen\wksv
ABRBOBRSHENE N —H—THD (ATSDR, 2012} , .

%%&U%ﬁ%%%ﬁutwPi?Am@ﬂ%&%%ﬂﬁbt%ﬁ@ﬁ%ﬁ%b&@ﬁmﬁ\ﬁ
K27 A~ORARBICHBLAERBA (& UTH) YA OEMEILEL TS (IARC,
|2012; NTP, 1995) , BA==y FY 27 0.0018/ug/m’ 5 US EPA (1992) XD EEHEA T
Bo :

% 1R EEFF OPDESE

HRITARUN FEULAE~OKROBRECHETABEZENHVEMEER. BEETHD
(Buchet et al, 1990) , BHEEUERICHT 58T, BUORE L~V TROLLON, ZFIV
ABEOREHENEN—b—ThHD (ATSDR, 2012) , Sy FRUTVRATOHN FI T AKHE
T 3% < OROBERBRIT. BRAMOEIER LTV, LEXS-T, BEHOFTMBEEL
CRAWT, A R ACET 3R OREROPDEERZRETHZ & & L, ATSDROEIEICHE, &
MEREEICEEAMRL 0.1 pghkex AWV TROBEROPDEMERET S, “hid, WHOSKEIKRE
{50,003 mg/L & F/& LT\ vy (WHO, 2011)

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

| MRL OEBHICEBRAEATING = &b, BEFMICOV TR Lh ok,

| EMC L DWMBEOPDEE |
.wFiVMmmygémmH&Tﬁﬁbt?vbuﬁﬁﬁ%t;mEﬁﬁm%méé%ﬁﬁa

7= (Prozialeck et al, 2009) , —ORBTIIHE—DRAEPAVWLNE, ZTOREBTROINLHKE
B, REENEVCRASF—h—2BELXE L, ZORBROLOAELIZ0.6 mgkeTdh b, IE
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HHC & B EERFOPDEMORE Z ORBREME AV, 0, 10 2, 4, 8, 16332 pmolkgDi
kA FIvskdy MUETRES LENOBERSRBRICS W TR, 72BROBRELRR T IR
T16 umolkgll O3 58 CHKNMALICAIESTED bk (Waalkes ef al., 1999) , HEHEMLDOH
SENEDS, HESHBALICRE SN HFERODN FI '?A&EB#Fﬁ&_bf_or?@ﬁ'a'éma573»@175.
EE?»‘(“?:/BD ZOR&KE, I FIVAOEFNICLZREORERLTEMEL Y L C 2 IS

. BEFRE ((HHRICBWTEBERSHEFIFS) 2EEBICART, RUESARSENLBTHD
ﬁ%&%t;ﬁ%ﬁ LT, HEHIZL 2RBROPDEMEELTO L S5 ICEHT 3,

0.6 mg/kg X5 day/wk X 50 kg / (5 X 10X 5X5X10)

7day/wk =1.7 pg/day

PDE=

AR TLAIRABRECREIAMMEEZF LA L, &U&T?&#TWﬁﬂibs D BT L
b, F4 & LTHEE 5 2R L, b OMRIIEEESTENRLDTHS, PDE EORE
IZ LOAEL z::..‘ﬁﬁu\f:: &b, FS & LTHEE 10 28R L7,

'ﬂ)\ﬂvﬁﬁﬁ#@PDEﬁ

BRI VACELTHEEHESAEBRAS =y FU X7 0.0018/ug/m’ BUY 27 L~k 1:100,000
ERAWT, RAREBROPDEEZUTOX ICEHMT I LB TES,

1X10°
1.8% 107 jug/m®

0% ABREEREOD PDE fE= =5.55X 107 pg/m’

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

az=y VIR T e —FIZ XY EEHY PDE EICEL Tk, TORBICEEREEER L
by

BE W

ATSDR. Toxicological profile of cadmium. Agency for Toxic Substances and Disease Reg:stry, Public
Health Service, U.S. Department of Health and Human Serwces Atlanta, GA. 2012.

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

TIARC. 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 and Human Services. 1995.

Prozialeck WC, Edwards JR, Vaidya VS, Bonventre JV. Preclinical evaluation of novel urmary blomarkers
of cadmium nephrotoxicity. Tox1col Appl Pharmacol 2009;238:301-305.

US EPA. Cadmium. [ntegrated Risk Information System (IRIS). 1992.

US DoL (OHSA). 29 CRF 1910.1000 Table Z-1. Limits for air cbntaminants. 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. Background document for development of WHO Guidelines for
drlnklng-water quality. World Health Organization. -2011;WHO/SDE/WSH/03.04/80/Rev/1.
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7w A
7 v AGOPDEEOBIEE
: . i (Cr)
®o _ EH | BA
PDE (ug/day) 10700 1 1070 29

Fim

snb (Cr) Ik4 RBLRETHEEL. ThHDIBRBEBRRLOE, C0) (AT IR
#) . Cr(2+), Ci3HRUCHENTH B, ClCHRESICBELEZTA I LMD, (EESKIZEN
TEEHE LTRAVORD, CrehHiZEARBIER THY, 7 niBE (Crof) RUES ma
B (Cr07) BEDICHONEAFVT2FVETHD, CEHIE. BEPTELELAD
NAWETHY, 7 NUBRRCEERUWATLE THD, /2 L0OREE, 7 FUBERVIEED
RPOEES R L, RARELSERRE, BRFERBRUMHERESICEES 5 WRERD
% (Anderson, 1993,.1995) , EE&HPO7 a ADEFEE LT, F6H., R - FEXIERER
T b OEHETNICHMEREZ 6N 5, CieH)BMEE LTHWONIBERRE, BEEXLND
O v AOERE., XVBEEOBWCHEHOFRBRE WD IDIX, €87 rs (Cr(0) XiXCr(3H
DFRBILED DO TH A I, LEN-T, EFERMANCET S Z 0REMEFMIICG+H)DEEMD
BHEFRIZESCODOTH Y, CEDIXZOFMM BRI S TWS, Cr6H i & LTHEA
ENDHEICIE, REEFTEILIZOBER (C6t) 2EL~ S THD, HEAL LTHEETDY
vh (FzE, Bkraes -7V —r KBk ah - 7Y =) i3, BEERICHRNENTHS
ZEmh, AAA R4 o OBEREENTH S, :

B R EAE DAL & 72 o T Bl

BES%DCr0; (7 1k L T1468 mgkp/dayfi X)) 2202 4AEREELET » ME, BEE
BERSphoTc, KVEREDT v MokiT 5BARERE (Anderson ef al., 1997) 1ZBVTiE,
Cr(3+)& L T15 mg/kg/dayD R 5B CHERBIIRD b o, Z7ubhOROERFRICEALT
. FRADEHBESEIFESHhTORY, —&RHEIZ, 1.5 mykg/day DCr(H DR 1
(US EPA, 1998) 1%, BE~OFEFEICEET IO LITTRIARY,

U F BB L Ca— L. REESEEE 1. RAMEEORILY RSB AT L
F O IR EE O PDESE

. 2000, 10000% UX50000 ppmD AED Y Y FBECIGHE T v MR U~ U RIIRIER B U 2FE /R
BAERR (NTP, 2010) T, BAIFRFEET S/ e AL TRLEEERS Y, HrOEEL
BbhsREMERRE LN, AR TI0 mekeEOHEMET v MO IREDRKEEHHIM
Licie®, €3l VEECG3HD T v M TCONOAELL, EAED0 mgkg (11.9% ; Cr & LT
10.7 mg/kg/day) Th -z, ZOFRICIIAREFESRD bARMoZ Eh b, RBROEF
DIZFREERFREBELTnD, £, ZOFRIE, B0 ATV ThoBom (BER)
THHED ONRD 2T, BEFRE (FHEUZBWTEEESNEFI~FS) 2ZEICANT, OB
BEIFOPDEMEUTO L 5 ILHHTS,

. PDE=10.7 mg/kg/day X 50 kg / (5 X 10X 1X 1 X 1)=10.7 mg/day
B & A RERFOPDEE

CGHEEE L LTRIRNEST5 L2 0HREE, ERBICEYERY . BHERTIE 005
pgkg/day, ERATIE 15 pghkg & 2->T3 (Moukazel, 2009) ., “HhHOMHERE—RHEEEZEL
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3 LHERG (B2, ﬁhﬁ&ﬁ&oiﬁﬁﬁwﬁmhﬁbf)mébémkom%WW?é
IZi, +oifE R e,

Zu AL T, BHBERICHRS PDE EOBEHOEL 2B X RFART R8sl
7 o AR UMER S 0 MESHOROBRBROERENFIRERN 10%THEZ LMD (ATSDR,
2012) . BROMREERSD PDE {EEETEHAE 10 THRL T, BRI X 3BRERO PDE EXHEH L

BIﬁLﬂﬁéhfwéékD)nE%Kié%@ﬁW&quﬁféﬁﬁPmﬂ@ﬂ%?ma
B ThHB, : -

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

0% AR IR O PDEAE

Derelenko 5 MERER (1999) Tik, FRERCIGHAIFZ13EM (1 H6MRE., MICSARM) RARE X

Wil A, ERKEEBELE BERRE, MTFRDE) ROMRECREEREESEDL

hic, ZOBEETTORBEHTRD b, LOAELIZ17 mgm® 3 mg Cr3H/m’) TH B,

AAEM N IIRBHECIGHE S v MCIBBERBARE LAERE TR, WINicBELTL25FIEE

.maseb BihRdolk, ZRAbLOF - EHc, RARE TOMRL 0.1 pg/m’ 2R AREFOPDEED
REICAVE (ATSDR, 2012) .

PDE =0.0001 mg/m® / 1000 L/m’ X 28800 L/day=2.9 ug/day
MRLOBEHICHEAZAEZN TV Z &hb, BEREIC W TIER Lakrot,
L& 30

. Anderson RA. Recent advances in the clinical and biochemical effects of chrommm def iciency. 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, Lser E. Thirteen week subchronic rat inhalation
toxicity. study with a recovery phase of trivalent chromium compounds, chromic oxide, and basm chromium
sulfate. Toxicol Sci 1999;52:278-88.

Glaser U, Hochrainer D, Kléppel H, Oldiges H. Carcinogenicity of sodium dichromate and chromium
(VI/IID) 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:S18-528.
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.
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o390 b

2,90 F OPDEE DS

=50k (Cﬁ)
o m| ' FEH % A
PDE (ug/day) 50 5.0 2.9

iR

asN b (Co) ik, REBOFTHET, 2L DHE. BBR. MERPERE V- EDOMDITR LFE
HFLTWB, T/ RE, EX IV B2 OFRAIRBERERTHY . ~E/ 2 SR AUEH
AMFHICEERHEROBROGERE LTHRET LD, £ NOXLARRKRTHS, FHMR2E
Mk, 1 AR 11 pug @390 FE2RFENLERT S (ATSDR, 2004) ., B4 I Bl12 OHEEHFR
BiL 0.7~24pg/day ThY (NAS, 2010) . =/ b & LT 0.03~0.1 pg iZiBY T3, & MERN
BT B EM o L P ORFEERFOBREIIRESLTW RN, 290 Megt (Bl 42
FUB= AL R RBERGARBIERBWN T L LTRAV BTN S,

Sz SR HEDIRIL L T2 o T b

JARC (2006) 1%, BBtz UL b EUFOMOKEE Co@EITIE, b MI L TRHRMBAMEDT
BN H D LFER LI (Group 2B) , HERBROTFT—FI3, 7 v PRUE F TOEFFREAETAA
FRCRBEENDB ZEE2RLTWA, 22V MR, mviro DERRMEIBE L CEBETho 2
2., in vivo DRGEREBREICEAL TIIBETH o7z, NTP L, HEOHO<I ZET v K
TRB/AMEOHFER LSBT LR/ LAE (NTP, 2013) , B MIBUIWRAIZLDERA
HRBRTRRIIBLNTE LT, BRAMEIZELTHES LTV (US EPA, 2000) , & iz
FEROBREIEEEGIEBW TR, FOREMEARLBRZESIEVWHRRTHS (ATSDR,
2004) , B FTOAYL hORAREIL, ESEEUCAWES LTHLNTWAEE CHETHORE
RSB NS B R U ST EE LT3 (ATSDR, 2004; IARC, 2006) ,

B OIREROPDEE

R OBREMEOPDEMIZ. AFAfERE FOF—FZEIZLTWS, 150 mgDiE{k=a 0 %220
e MRERMBEIEEESEBVW TR, R LEZENSWIMRERIS. RbkEmE
Hote (2290 F & LTHI1 mgke/day; WHO, 2006; ATSDR, 2004) , =3V k& LTI mg/day®
CoClL, % 88~90 A EERR L /- b hEREAE 106 (B4EsHl, &iksHl) ORRIZBW T, Rilnskig
MEXILF O OBEIRD v o7 (Tvermoes ef al, 2014) , ROREROPDEE %,
NOAEL 1 mg/dayZ BEIZHRE LTz, BEMRK ((FEUIBWTEBZSNIZFI~F5) EBICANT,
& NIREERFOPDEMEZ LT O & 3 ICHHT 5, o

PDE=1mg/day / (1 X 10X2X 1 X 1)=0.05 mg/day=>50 pg/day
WEPDEEOREICEN FREREZER L), 3 LTEEREREZRIRLE,
HERIC X S BRER OPDEHE

T30 MEBH~DOEFIC L ZRERFICHRIEEEDOH D7 —Fidd2vy, 2200 P ROE# o)
N MESBHOEQBREROEDFNRREOHHEIL 18~97%TH5 (ATSDR, 2004) , FRORE
DA FERFIRERMRNZ E2ZE L, BORERO PDE EE#ELERE 10 THRLT, SHIC
X AIREERFO PDE EEEH L G BREHIATWAEEBY) . BEFICEAEEHFD =31
MZBET 3 PDEEIRLLTD LBV TH B,

PDE=150.pg/day / 10=5.0 pg/day
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% ABREE I DPDEAE

_EF@:/\}P F&U’C@ﬂﬂ.@*?"“@Co@ﬂiﬁﬁi E %Tﬂfﬁrbﬂi%%af%@ THRERD S
(Group 2B) .

CABEE., R R UMM B, BENLRRAREIZLIV FTHLONDRBAMELUADE
A THD, TNLOF—FIMEBERLIVBEVWLOTHAELEZEALATHAEZ L, RUNE
B oSl FORBALEIETAE FOF—ZiZhnZ &b, AL MIBEALTE, MRLTZ
B—FEZFANBRIENTERLEZLND, b MNIBTAEBAY X7 OEROHEMII.
MRL% AW TRO7-PDEME L 1ZIEA—TH 5D (WHO, 2006) , RARFEFEOPDEHREEH T 5/
. B AROMRL 0.1 pg/m* & V= (ATSDR, 2004)

PDE=0.0001 mg/ m® /1000 L/m’ X 28800 L/day=2.9 pg/day .
MRLOBEHIZHEAAENTWB Z b, ﬂ_%IEf,%*;Ju:owaiiﬁﬁﬁ Liphoie,
BEIHR

ATSDR. Toxicological profile for cobalt, Agency for Toxic Substances and Disease Registry, 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 Intakes: RDA and Al for vitamins énd elemnets.’
Institite of Medicine National Academies. Summary Tables, 2010, (available online at

hitp://fnic.nal.usda.gov/dietary-guidance/dietary-reference-intakes/dri-tables; accessed 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 581.

Tvermoes BE, Unice KM, Paustenbach DJ, Finley BL, Otani JM, Galbraith DA. Effects and blood
concentrations of cobalt after ingestion of 1 mg/d by human volunteers for 50 d. Am J-Clin Nutr
2014;99:632-646.

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

WHO. Cobalt and inorganic cobalt compounds. Concise Intemational Chemical Assessment Document.
Inter-Organization Programme for the Sound Management of Chemxcals (IOMC). World Health
Organization. 2006; 69
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V|
0 PDE {HOBE
‘ # (Cu)
. %0 5 . A
PDE (pg/day) 3400 340 , 34
Fram

S (Cu) k. B—EBBILHETE 11 BIHO 1 2 THV, £ 2 2OBLRE, SF(IHEUH
@CHERD, BPRTE POWLTRIZL > THLADHEBTLETH D, #id. W< 2LDEER
BER A TARARRBE L5 L, EERELEUHBARICEZICEEL TS, Mikey
ZiE, B2 o AEER) 11, AFBESREOBKRBRSICBIT 3MMEsS LTRAVWLRS,

| REMEEORIL L o T E

BR O MRS EEEDH BREMT — X OREWAZ L Ea—it kY, Mk, BHAEDR
DERICRBNT, HkE, FRECERBCEFESEELRIETTEMERHE ZLEMRENTHS
(Araya et dl., 2003) , '

B NIRERF OPDEME

TR, Ty bRUA RERWEHBRAECEHS-F /Y / 7— MBT3RBRBERENTWS
(IPCS, 1998) ., T v hid. FFEEUCERICHT2EZBCE LT, ZhbD ) b TREREENRD
BEOEMRE LT AN, T v IZ500~8000 ppmDFRERER TAKFNY B IREEIR S L7 1338 AR
WEBWTIL, BT SEOBEAR R A BRI SNOELIX1000 ppmTéHh o7z, 2000 ppmiiE
" OBREHICBOTIFEEROREENED bivis, NOELIX1000 ppm, 64 mg CuSOykg/day (&
L T17 mgkg/day) MY THofz, (Hébert et al, 1993; IPCS, 1998) . HEEMREK ([H&HZBWT
EBEEISNEFI~FS) ZEEBICANT, BOEEROPDEELZUTO L D ICHET S,

PDE= 17 mg/kg/day X 50 kg / (5 X 10X 5X 1.X 1)=3400 pug/day
BHIT X 2R ERFOPDEE

ST AEEM L B2 —IT, ?I%H: L ARERRICTEAPDEHOBHOEL 22 L5 EER
Tl BET AR TERN oI, FELIEECBVWTHEIN AN EEFNLEREN

FED L, b FOMLBRRIE, 30%~40%EWINT DT LA TES (Wapnir, 1998) , AR OE

HESRAE D% CIRERRF O A RHIF AR D 30%~40%ICROEN T WD Z L B E X, RORERFO
PDEME#EIEEEI0OTIRL T, BRI L 2BEFOPDEFEZEH LA GIHERERIh TS E
BY) . EFC L ABREROHRICET S HEEPDERIILUT D LB ) THD,

PDE=3400 pg/d / 10=340 pg/day

% AR R OPDEAE

A SNISAOBIICE L. AFETETH o F—# iL, B8, PIXHBER AR OMRL 2%
EHFIIEARFSTH B EE L LI (ATSDR, 2004) , EOBRERFOPDEE 2 EERE100THR
LT, MABSEROPDEEAEMG L GIEICERILTWS EEY)

PDE=3400 pg/day / 100=34 pg/day

BEITR
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Araya M, Olivares M, Pizarro F, Gonzilez 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 Reglstry, Public Health Service, U. S.
Department of Health and Human Services, Atlanta, GA. 2004

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

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

Wapnir RA. Copper absorption and bioavailability. Am J Clin Nutr 1998;67(sup;51):10548-608.
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&
£ OPDEAEDEE
: & (Auw) .
o S %A
PDE (ung/day) 134 1~34 1.3
e

& (Av) X, @RFERUOBLE 1 o+5 ORETHEEL, BEE 1 MED 3 MOBERERD
— R TH D, TEEDIEF, BRENICL, Lo TEDZMITEERH S D LI1THR
Ty, &k, BEARICBITAMEE LT, LT, EEEEERV LA (2T
WS LIZRRT 7, Y VBA AV XIIT AV ThHBD, Telles, 1998) DL 5 REAETHY
Bh T, BAlFOE&OH—DERIZ, ML LCOERA»L2bDTHS, &1HER,
BRICANWSNS,

F2 P M DARIL & 2 o e Bt

EDFEMOIFLEAYORNRIZ., EOEENERICESHNTWS, BFEFIRATRZERICAVWLh

CBb0iL, 1 o)A AVENTF (Au-S) EDOEETHEH, ERELHESLTNS,
oo FkO&BE (BEF4) %, 30mg/day T 1BMH., KIZ 60 mg/day T 18R, X=X

Y a—VTCEREINEE 0 FICEEIRR O ol, BERAEIL, 30 mg/day TRIZ24E

TTRER ke Uiz, MIRFRAMIRENE, FEoMaEE IIFEOMBREFSEOBIMIT R, VY

< FHEERDBEEREOGYA ALY - RNF2A—FILBWTHABREDHENED b
(Abraham and Himmel, 1997} , '

E{b&mERVERAOSME VL hOTF— 2 HBFIRETHD, &EBITRDEEE LTI,
FNEEFEREENEF v b (Payne and Saunders, 1978) BTt b (Lee et al, 1965) IZBIT 5
uﬁ@rz of XZBITHHEEEM (Payne and Arena, 1978) 4355, LirL, Zh bR

v EOE(IHIZEZELHORHM E L TTIFELRVWERROEZRAWTEBESLTEY, L
tiﬂo Tﬁcﬁ']?@ﬁi_?ﬁéPDEfﬁ%ﬁg HTDle+oEEdRH B b0 & IE L bR,

é@%mﬂ%ﬁﬂ#@ PDE EERETIEDIC, BEPLFETILELORIFEBOEDOELE
BIC LB b FIUIEIC T B B 05 B BRI, Au@HiL, X0 EESEREEY
B bh, MERSCEOTAVWDRD BXE, ZEks) . £GHESFCBELTIE. Bb
nimF—& Ly, H3—RRIEBVWT, &6HEa% [Auen)Cl] Cl (Praoo=FL oo
TIv—&E LAY i3, 5y FOBBEOFBICRD TERAESSENA S LES X EI L,
T T AR TIE 322 mgkg @ﬂi%’t 14 BREEARE s, BRATEEZ5ISEI &2
o7 (Ahmed efal, 2012) ,

¥ O IR RS O PDEfE

& ORERIC T A BEENIT A B T EREIIBENTH 5, BROBMIEEEREOEMED
EREOHMBETHA D, £@HNEEENEE Sh< T RATEIT 3R, BORERO
PDE fEOBRELBWTEATRR LD EEZL O, BEAYE (H& 1 KBV TEBZEshit F1
~F5) 2EBIIANT, BORERO PDEEZUTOLS KEHTS,
PDE=32.2 mg/kg X 50 kg / (12X 10X 10 X 1 X 10)=134 pg/day

PDE fEDFRE - LOAEL %:ﬂ%wcwza &, RUBHENFMRZET LTninZ Enb, F5 &
L‘Cﬁ‘f%& 10 #2B_IR L7,
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AT L A REER:D PDE H

B MIBWT, &F4 U T8 MY TA50 mgE FAREN LEER, AWENFIEEITS%
BTHh o7 (Blocka et al, 1986) , U FIBWT, 2 mghkeZ HANER LBROETAY o
B b U v AORINERIIHITO% T o7 (Melethil and Schoepp, 1987) , AR AERE N
L RUBRNBREROPDEEOREICEEARSICLIZZRVMAVLOIEZ b, EHICES
R EERFOPDEME IR AR RFOPDEMIZE L,

PDE=134 pg/day
0 AR RS OPDEAE

B AREIF R OVERIC & ABERHIC BT 2HEEDH 57 —F 13, MCkiT 2 &0 RATHEESES
OFEMICFEILOE2EDTEELRN I D, B OREROPDEEZEEREI0TEHRLT,
EHIC L AEEROPDEELZEH L GIHEIZEHKIhTWaERD) ,

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

P

Abraham GE, Himmel PB. Management of theumatoid - arthrltls rationale for the use of colloidal metallic
gold. J Nutr Environ Med 1997,7:285-305.

Ahmed A, Al Tamimi DM, Isab AA, Alkhawajah AMM, Shawarby MA. Histological changes in kidney
and liver of rats due to gold (I1I) 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 sodium 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.

Pa).me B, 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 addmon of
alcohols to alkynes. Angew Chem Int Ed 1998;37:1415- 18
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#n

1D PDE il DAEE

¢ (Pb)
%A e wA
PDE (ug/day) 5.0 50 : 5.0
Frim

g (Pb) IXEEME LTHERY L LTHEET D, — 7% 2 fiotkbdh L LT, Erikdn
HORBHEERVBLMEOREMEENH 5, FEIMbEME LT, ¥V Y ENATHs T
FFRAFAREROT Tz FNBRH 5, BRMMEEDIL. REFTHRVESHICHESN,
APROTEPICERR LAY L LTERET S, &SI, b MUIHABYICR T 28EmOLEY
ZHMEREIT 21 (ATSDR, 2007) ,

REMEREORILL o T B |

t FRUBMSIZB VT, $h~0ORE:, WiR, &5, BAE £, BRERUVERICHEIER
WEEPXRITIENH D, —HEIC, HEMECHTIEERE, RAMICBWTRESAL
LELEBELT, BEAERNRBICESWTRESN L ZICLVEN, LFEEREN 1~2
pg/dl, AEM2ERIR AER 100%, ENCBRERRWERELETTY 77T 5 (US EPA,
2009) # AT, PDE {EXRB LN, ZOkdis, BE PDE ik, BEER I »2b LT RE—
Thd, -

¥ DR PDE &

BROBREEOE MIBWT, RLESEREL . o, BEEEOXRSVIHEERL. AR
THENHETHIEEZOND, BFEFENOOT—FIX, 5 pg/dL RGOMPERIBRES. /I
R OMEATE ZEE CBIE L TV A FRBMER R LTV 2 (NTP,2011) .

US EPA £5°/ (Integrated Exposure Uptake Biokinetic IEUBK) Model, 1994) (RIS 100%, E D

MEOBREIRR L) WX, 0~7 5 (0~82 BA) D/ARIZE-T, 5 pg/day DOFFNERILM
o EE [ ~2 pg/dL TR T 3 aﬁ%ﬁéhé (US EPA, 2007, 2009) ,

PDE=5.0 ug/day
5T & AEREER:O PDE B

SROROREFOFBIZM AP LIRS, Lt > T, EHICL 2BERO PDE X, &
OREERFD PDE EIZE LV, '

PDE= 5.0 pg/day
% ABREERED PDE i

SORBROBRZBEROEBIIM D LA ESL, LEF-T, BRARERO PDE HiX. BOIRSE
FF PDE EICE LV,

PDE= 5.0 ng/day

BE IR
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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 Toxwology Program U.S. Depaxtment of
Health and Human Services. 2012.

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

US EPA. Integrated Exposure Uptake Biokinetic (IEUBK) Model for Lead. 1994, updated 2009. |
(http://www.epa.gov/superfund//health/contaminants/lead/products.htm; Accessed March 25, 2014)
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YFuh
) F % AOPDEME DHEE
. YyFua (Li)
&0 5 : WA
PDE (ug/day) 560 280 25
Fraa

Uy h (L) 1L, SEHOBBETFICEET S, HVENE&BRTHD, VF VAR BHT,
UL DIMDERE E DREET, ML LTAVWDLRTWS, VFUvLLal BlXE, KFEb
TAI=gAYF L) L, BRERICBITAREL L,'CFHI:\BJFL'CL\E) U F 7 Al @fﬂ

+1 OB EIREEDIE L LTORFEL TS,

Z e MO IRYL & o tﬁﬁ

U7 AT P OIBEE L L,“C{*E)ﬁ EhTHh., R ﬂ%ﬁ@ﬁgﬁuﬁ%&ﬁﬁiﬁoofaﬂh
BBV FUABEORECETIEERE }~7~—5’ BHd, VFULEFRAWEREE. Y
FULBEANEEZICY., BREYEMCLIEELREBENEL TS, VTF U LAOTRERIX,
B EHEHFCE X DA, MFEFIRE 0.6~1 mmol/L IR E X TV 5 (Grandjean and Aubry, 2009) ,
B — ViR, VFUvLAORER, BREOBRETREALES, E MNIBTAY FUAE
HEik, o, REFEET. FRBEEET. EE/MSBETLERVEEEMOY 27 ERIZE
WL TW3 (McKnight ef al., 2012) , HHFOHEERREIL, 300~600mg @ 1 A 3~4 ERETHD
(US FDA, 2011) . %‘%ﬁﬁf‘—-ﬁ%ve;——b\ RERKFEE L, REMEEEORILL 25EM
PHRETE LT,

FENRERFOPDEE

E MIBITRYVF U LAOFERRRNE, 0 PDE EOREAE LTHEREINE, b MBI 3 RER
Y F 7 LAOR/NEEROFAETHS 300 mg (VF T A 56mg) 2AVERESITIE, &mﬁ%ﬁﬁ#m
PDE AT O L S ICEHEND,

PDE=56 mg/day/(l X 10X 1X1X10)=0.56 mg/day =560 ug/day

:co PDE fEOFR EITIE LOAEL (ER—ABEED 1/3) #AWEZ &b, FSIDIIES 10 258
RLfCo

FERT X BIRER OPDE
EHIC L AIEEFO PDE E2EETI0IENRT—F B2, LaLans, RORERED
A BRI 8823 85% (Grandjean and Aubry, 2009) THhAZ L #BE 2, ROBEREO PDE (&

HIEERE 2 THRLT, Eﬁﬁ“kié&%ﬁﬂ#w PDE {'ﬂ:ﬁﬂj L7z G HIZEE#IhTnWa e
D) .

PDE=1560 ug/day / 2=280 ng/day
% AR &R OPDEHE _
'_ TH X E06NILY mym* DBEDOENY F 7 AIC4~8E M, BSHH, 1F6REREL:

(Johansson ef al., 1988) , FREMER OETEMEL AVT, SESLMICER LoD, it -
REIShE, BELRERISEIN o), BEEAESPDEEOREICEV LN, EE
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B (FHRIICRBWTEZSINFFI~FS) 2Z2BICANT, RABRERFOPDEELZLUTOL I
‘BHTB, '

. . 1.9 mg/m® X 6 hr/day X5 day/wk _ 034mg/m’ =~
BEOREAR = A biidayXTdayiwk - loooLi  o0004melL
CEEE— ammm@ﬁ;mmuay = 122.04 pefkg/day

PDE=122.4 pg/kg/day X 50 kg / (2.5 X 10 X10 X 1X1)=25 pg/day .
BEIRR

Grandjean EM, Aubry JM. Lithium: updated human knowledge using an evidence-based approach. Part'II:
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, 2011. (available at drugs@fda; accessed May 1, 2014)
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7R
AREROPDEEDEE

| KEE (Hg)

#EH EH BA
PDE {ug/day) 30 3.0 112
i

KR (He) 13, HBREREICRBWTELS A LT3, &Ik, TRASE. EMUKER FH#KE
D 3 OOHETHEET D, HAFICRETITHRERELEVKEORIERL, ERFETHD,
Lo T, T OESMEFFMIL, TRAKREERKROMESREDH 2EBHFEN T —F it EES<
bDTHD, ZOEEMEFMRUEE S/ PDE EIC OV, ARKEICIIER L2,

SR AL EEORIE 2 o 1ot

b MCBOTEMKERRR AR TS D L AR I ARV EIARO A A L
T, EREWICHT SRERNRELYEH 5, EEREPAFEREE (ARC) ik, EHOKSULEHH
b MIETARPAMICOVWTHETERWVLDOTHS LR L7 (Group 3; IARC, 1997) ,

EHKSL S WIE, FHKRE ERTHERIEVEOBREROEYENFIARER L, BEEN
BB Eih, BLRARUBEA~OBEY R HERE (GIRERE) ol BN
LB T, EEAKRRUCEOEICEL CORSEEEORI L 2B, TEETH
B, BEREN LIERA~OBEERAHE SN TV 3 (Shimada ef al., 2005) .

& D IR OPDEE

S v hRU 7 ZXTEWT HgClh 25K E 2 EH%E5 L, T4 rEhi NTP 0RBRRE
T A, £035, L YEMRERFREZEMNFTEA TR THE L E, RU 2 ERFERIV LA
BEFHAIA (0.312~5 mg HeCh/kg/5d/wk) Z EE2EBRE LT, F» MIBWT 6 5 A FsAKE
AREZTo-RRABRENE, BROBHERRT (FEICHT D) MAXEREN 0625
mg/kg HLEDTERTEM Lz, BRIEZRANGA—FOEL (JVTF=2, HVTL TF
=TI NFVART G B RATANSEUVET I PSS UyAT7 25 —FORD) Belks
HoMirRmd b, YEFTRE, ARETFNRbOLIIBDbh ok, BEOCRARFEVE
FEEE (BRGMAH DERER) O8NS, HILEE /KR 0625 mgke LLEOREFHTRD b, AFRE
IR SE (JECFA) OFEl (JECFA, 2011) iZBWTiX, 6 BART v MHER (NTP,
1993) o ELNE-BRICHTIFELE (EEEM) 2 EIC, BMDL,, & LTAR 0.06
mg/kg/day (G 5 ARORENSHEINTVD) BEEHINE, EERE (R 1 KB T
EEENE FI~FS) ZAWT, BOREROPDEEZUTOL S ICEHT S, ~ '

PDE=0.06 mg/kg/day X 50 kg / (53X 10 X2X 1 X 1)=0.03 mg/day=30 ug/day

6% B RR R OEMRRICB T AREARCONMRITEERbO LIIEZ Dhiah ot Z bk
B, FaZ1& L, ¥/, BMDL¢#NOAEL & E x b2 (Sargent ef al, 2013) Z &b, F5%1
&L,

EHIT X 2 REROPDEHE

B EIT. ERARORDOAEDFHFBERIBI0~30%DHEBHENCHLZ LEFTELTNWS

(ATSDR, 1999) o L7=#i»T, ROEREERFOPDEELEEREI0TRLT, EHIC X ZRER
OPDEEZHEMH L7z GUHEERERShTHWBEEY) .
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PDE=30 pg/day / 10=3.0 pg/day
B ARFERF D PDE fE

PEITEZMOEEN  MEARBER BT 2R LEZHAEVTEEECHS EELLND L
23, EEH TWA BEOKER 14~20 pg/m’® OEEREICBITABEMETRERTVS (US
EPA, 1995; EU SCOEL, 2007) . WHRIEMICIS) 55 EKERE (14 pg/m’) TOMHRITHZERY
HEBOFEE (Ngim ef al, 1992) &, Y TWABER LOAEL &L LTEETOLERHDHILE
FRLTWVS, BEEHE (6 1 KBV TEESNE FI~FS) 2ZEiIANT, ZHREASEERRIIC
SRR ARELEC, WARENO PDEELZLTO L S ICEHT 5,

. _ 14 pg/m> X 8 hr/day X 6 day/wk 4pgm®

EHRSAS 24 hrlday X7 dayiwk 1000 m? 0004 we/L
. X :

_pmE= O04uL izsoo Liday 0 oioday

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

PDE {EDQFEIZ LOAEL WL Z &b, REREZER L CTKERMKICESERITT 2 WIREHEIC
SWTHEBICANT, F5 & UTHRE 10 28R L7,

- BEXM

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 JI. 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 chloride (HgCl)} (CASRN 7487-94-7). Integrated Risk Information Systerﬁ (IRIS).
1995. ‘
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EYTFT
%= 75 OPDEMOHE :
EU 7T (Mo)
20 Bt ‘A
PDE (pg/day) 3400 1700 11
Frif

275y (Mo) DEREMEEIT+HE BRUHE T, AF 7 =4 EHOBERREL—RIITH D,
TV FFLOEEDHEL. TEIRORRAPTIIT Y 77V BA 4 (MoOF) THY ., K\
NH B O Ca¥" & Vo Tetih 2 RIBA F o & FREDCE M 2R T B, €Y 77 4%, 2P Tk
B a IRREECIEEE L. FOEEL 0.1~10 mgkg Tih b, MoO, BT MoS, iXAKIZEIT 22V, B3,
ARERCAETICEBESFET S, €Y 77 {ke® (BIAE. Bi-Mo, FeMo, B{kTV 7
FURUERY T CERER) B, FRERICEBOTHES LTHYN bR TV,

Y FFURMNEATETH Y., BEREHE EBoHEEMEL, BT 100 pgday, AT 600
pg/day T B (EC Scientific Committee on Food, 2000) , £V 77V RZECHHIL, KE, Bl
RMmpEE S4B, HEIRRVEMR THY, METFAFA=VBEOREL Vo fiks R4LE
BIBEERES, i, B ) —BEE2Z T2 H2BFICBO TR, MEPORBERENIZ
IEBREBARM Cho Tt HEXNTWS (Abumrad et al, 1981) ,

RAMERMOIRM & 72 > AL

SEMkmE LTOEY FFVEERBEEERERDNPo7 (NTP, 1997) , £, AT FEMIA
BEEBRERER (RIVM) W E38F0E., =) 77 RdaEsEr mERVEFRLE RIVM,
2001) , JARC Xi& US EPA IZ X ZEBAMDIEIIITOA TRV, BRREROETY 77
OEMEIEIEN, BV 7TV ERABRE ST RACBT AEBAMEOEIS W 20dH D, 7
BAOERRMEE., TOBRBREICELT, RbAEATEENEEROHIFAMBEETHD &
i. an:o : ' ’

g &R0 PDE

5w MIBEHESNERTY 75 VBV D LOBEEERELE. GLP #A&0 90 BHE
HRBIL, BV FF b LT 60 mghkg/day DG EICRT HEE, AEEME, FHEPHR, —&
DHBER EHEERVEREIHTIHAMNER) ROEORBHEBFHRTR (M 2 MoK
EORERVEAMDBIER) ~DERA LV T HBEHA LN LI (Murray ef al, 2014) ,
Sy MBI AHRERSEZRE, 60 ABOREHRAETRICEEREIRDORPoT, &£
ERE. WAYMXIIETCETENT A ~OFEFRIIRO bhkhols, FEDIX. IO
SBR?D NOAEL B3 Y 77 & LT 17 mgkg/day Th D LFEHR LT D, ZORRIENT, #
B E O SICEE LB R b e o e, BERE (T8 1 T8N TBEIhiz FI~F5)
FRWT, BOREFO PDEEEIUTOL S K25,

PDE=17 mg/kg-x 50 kg / (5X10X5X1X1)=3.4 mg/day=3400 pg/day

AT & 5 RERED PDE

" Vyskocil BT* Viau DFRF (1999) 0BT, HRABREROL MTOEDZENRIAEL 28~77%
DEETH-TmLWRE SN TS, Tumland b (2005) X, € ) 77 ORIEITEEBHETH

W% T oT- |EL TS, LEERoT, EFNC K 2RERO PDE {Eit, EESAS 2 ThHLAE
%@kté_&l%m%ﬁénrwékﬁb)o
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PDE= 3400 pg/day / 2=1700 pg/day
R ARERD PDE {E

B~ 7 R IC BV TRARE Shi-SEBET ) 75 VIR AMERED bh (NTP, 1997) |
MOBEBLMTIE, B TTFUBAILY Y ARTEY 77 UBEEAP E Moxt L'C%?JVH@Z:%‘?‘
HEREMAZ R LTS (NAS, 2000) , <V ARZBITEBRE/ BPAORERT—F (&)

(0. 10, 30 BTX 100 mg/m’ BEEEICBWVTENRFN 3/50, 6/50, 8/49 K TF 15/49) #FWTEER
NEEASEDDEFY Y IIRERENEL IS, HSADZ=y FY 21 2.6x10%uym’® R
BTHD (NAS, 2000) , 1:100000 DY R 7 L~k AWT, RABRBERO PDEEZUTOLS
WHEHT 3,

1x107

R ABRERED PDE{[é_‘= 26X 10° lng/ =0.38 pg/m’

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

2=y hYRZ7Fa—Fic kY EE Y PDE MICBAL Tid, Z0OMBICEERRELER LR
vy, ' '

SEM
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intake level of molybdenum. European Commision Committee on Food, 2000 (avallable at
ec.europa.ew/food/fs/sc/scf/out80h_en.pdf; accessed March 21, 2014).
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. http://www.nap.edu/catalog/9841 html; 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.
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2001
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=

= v & )L OPDEM OHEE :
- ' =y (N)
: #&A TR ' B
PDE (ug/day) 220 - 22 6.0
Fif

=y (ND i 5 10 BOE—BBITRTHD, =yl 0, +1, +2 KU+ ORI
CCTETET B RTERMER H A48, E AR THD, =7k, R RIEMFERETER
RICEET LB THD, —BNICIE. =y 72 EEmITKBEIZESHTHESh. Bik=y
v, BB= v rVRUHEBR= v T A LD TKBER LY B =y BRI, Bik=y 7
MR UERAL= v 7V &0 o KB EVEA WIS TRERFHWEMICH S (ATSDR,
2005) , = v bk, B FTIESEEFHICHETIIEWS, BTy rVRREEER S
BlE I3 R Hd, v HF—TAI=nUbE&EELTO=y R, KBERIGIZEITS
R E LTAVWLNATNS, EEEEFRABORRICHVWENAIAT VAL, FrikE
BESR—ZDBETHY, 1%RE~38%D =y XN EEB{WE LTEAELTVABEERHS
(Stockmann-Juvala et al., 2013; NTP, 2006) , = 7/ ®O—A AL 100~300 pg/day OHEFHIZ
b5 (USEPA,199) . :

RO & o o

=i, BEEEEETIN, BREFEEEZ B2 (IARC 2012) , BORBEBEO=y 7V
HEDOFEM A A RIET 3 b0/ (Heim ef al, 2007) , FolEEZBWZW 2O ARE
SHEITRWT, B0 A T X - TIXEEDEMMNH -7 (ATSDR, 2005; EU EFSA, 2005) . US -
EPA I1= v 7 VEEEE A R D OFENAMEICH SR H 5 LS L (US EPA, 2012) , =v 7
G A A P LIERBHIC, Sy I NVESENIERT U VAROABICE D AEEF B WTIE,
RV R OFEEREMIRS b0 (ATSDR, 2005) , =y 7O TXTOBEEL—E
LT, IARC (2012) i&, =y & &b FORBAMERE (Groupl) LDTLTWS,

E FRUEHICBO TR, =y X LORERAERIE, 8. AERO T UICmER EE~D
HFEEBPIZEITIENDD, B ME, —BEE, o ABREERBICH D ERTS
L o NMIREEND L ST D, B FOF—HE, KL E b=y S NVOE—REDRED
BN, = FNVICRBREENZE P TEEBREFERLI B EEFRL TS (Niclsen e al,
1999) , =y FAVOAFEEECROSEAROERIZBWTIE (US EPA, 1996) . = v 7 /ViEE
EOE MIZEEINLTHARY, BERAREL, b MRUCEH L DICHETRIEORE L\ o
HEABEFECATEENHY, KEZR, TRE, REERUIMEERSEN =y F VOB
TRUSSSAELEE CHREIRTWVWS (ATSDR, 2005) , TFIEAHE NiSO, ##RE5 ST v N TRAE
L7 REEMEMBEIR, RAENO 2REINET v M TRELEFRRE & AT, EERIZIE
CBLTWBE LD ThokR, KVBEEDCENSDTH- (Benson, 1995) , =y IV OFHE
. B b Lo ESHhERIN I TEMEOBRBIZBNT, XVB 2330 LBbhb
(Schaumléffel, 2012) ,

% NP E M OPDEE

10. 303150 mg/kg/day CHile = » 7 VAKFIMER G ST v MBI D26 R OFEN AR
TR, WROEORSICEE LZEERRD bhih ok, £REHOMIZBWT, REH0
~105ETORERIC, FERBRER - UREGRAH D, Fh, HHEe HICREFIBETORE
CRERFERBABSH Y MR, 30Kk TS0 mykg/daylR ERTHRE Th ol (Heim et al,
1 2007) , LOAEL 10 mgkg/day (=& LT22 mghke/day) &Av, EEFRE (F&1ITBW
CTEBEINEFI~FS) 2EERANT, BOREHOPDEEILTOLEBY THD, |
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PDE=2.2 mg/kg/day X 50 kg / (5X 10X 1 X 1 X 10)=0.22 mg/day=220 pg/day .
WM PDEEDBREIZLOAELZ Wi Z &b, F5& LTHEI02BIR LT,
T X 3 IRER OPDEIE

RER= vy VELEE AW FORBEE, BRERSCERED 20~40%RIXEN
5 (EEPHRET — 2 ICES&) LHETDHILOTHo (Patriarca et al, 1997) , =¥ 74D
WIRIZxT 5 REOCEEEZTMMT 2 5 1 2ORBRITBV T, BEAED 2~3%BNRIR I
7= (Nielsen et al., 1999) o L7cd 2T, =y FVRUKEE=y 7 U ESM OB OBRBER O£
FOFBBERRENR SO THD 2 & #BE 2. ROBREREO PDE EZEEREK 10 TRLT,
BRI AEEROPDEEZEH LE GlIERIZERINTHWALEY) |

PDE=220 ng/day / 10=22 pg/day
0 ARREEEF DPDEMK

W AREEEREOPDEEOEHIZBE LTk, FIRMTMERT —Fhb, BEEOHD = v FLOFRES
BIRENI-, B{b=v 7V ERWELERORBR TIL, NAAF— (Wehner ef al, 1984) Xii~
7 A (NTP, 2006) ZREEIRBD biadh o7, T v b TRHENPAMEICET S ODOFEHAS
o (NTP, 2006) | @&F= v 7 /VOBRABRE TIIRED AMEOFTIIL 2> (Oller ef al,
2008) , WMABFFIZHEEL S AERTCRO =y ¥ VTR PAMEDTERE R L TWRVD T,
S MBI LT, BERRT e —FREFANRDZ LA TEDI VD LEZ bR, BEER
¥ ((FHFUCBWTEBSNIEFI~F) 2Z2FICANT, 7y MRRICBITH = v 7 /LONOAEL
0.5 mg/m’ i, BAREROPDEEZUTOL S ICEH U,

. e 0.5 mg/m’ X 6 hriday X 5 day/wk 0089 mg/m®
ERRERE= 24 ulday X 7 diwk = oo L = 0-000089 mg/L
0.000089 mg/L. X290 L/day  _
— = =0. d
_El A& 0425 kg 0.060 mg/kg/day

PDE=0.060 mg/kg/day X 50 kg / (5 X 10X 1X10 X 1)=6.0 pg/day

HERREMEDERO =y Y VITHICER S NAFTREERH B Z L, RUTRTOERO= v &
NORARELOFRBEEREIBE CHICKEIGED b2 &b, Fidk LTEKI0EER L
7=

BE R
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Health Service, U..S. Department of Health and Human Services, Atlanta, GA. 2005.
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IRF A
235 2% AOPDEMEOEE
RZFTTA (Pd) ‘
: e mi & LN
PDE (ug/day) 100 10 110
FFami

RSN (PA) ., FOMOALEEBRV=y A LELLTEY, o, HELTHES

C HRABTREMOHDIERTKETH D, /37 UV AL, PA0) (&) . PdR+H)ETV PdU+H)D 3

DOBETHEET D, FVUVAIEREELEDETERLESD, RHESHD 5 HERDIRNE
BOLNILOIXIELAERN, RTTU A (e RIEELT) & KEEERISITISIT 2 M
ELTRWHLRATWS, NI VVAERRE, RERPICBVWTEETHY, EXRUMHELIRE
& A ORI L AERAICTHAZ D,

RAPERBORIL L 72> T B

10, 100% 0250 ng/mLD T P U LEMARE LT v FOWBFRERT, N7V T7AR B
BRICER T 505, TR, Ih, BEBSUIBICREIFE LRI ERAWIEShiz, HEX, £LLT
EEERBELEBOTHSD (lavicoli ef al., 2010) , Bix 7235 207 AMESWIC OV T OME i
LB 2 A ein viroBERRERB OV o (RXIF7AEERA V- — L ARR, K
BEZAVWESOSZ €7 R b, B MU U SBRERWNERR) B, BHEOKRES AL
(IPCS, 2002; Kielhorn er al, 2002) , ¥EKT—F &Lt =—L, REBREEE 2, BoiEE
DR E R DIEEERTE LR,

& N OPDE(E

W OnDRBEMIREBRER SN, ATV U LMEOFEERVERAAEDCERRITONL TV S,

LAL, &BET. BEHEOTA K54 vicho TER SN -SSR, AFTER
F— L, /357 AONOAELY0.8~1.5 mg/kg/dayD#EFHIZH D ATREME AR LTV 5, #Kk
B OEENRT T AQHESAT VT L E LTHL2 mgke/dayD AR TR E T3~ AOLERR
W S BRI OMDFERTOT I oA FERRFEOFERRMEELED, £/, HECREM
EHED TN, MICITRENE 258D o 7 (Schroeder and Mitchner, 1971; IPCS, 2002) , =
DORERIT. BBAOTREMER S FMIBELTET 5 KEEEA TR, GHRROFF A
(HE#RE VL, HHECEBERERD L, HBEICH L THEECME LI-&E5H) 13,

BRAOTRENE AT 2 L COSERRT —F OFMARMES . BEERK (F&Elicewy
TEESNEFI~F5) #EEBIZANT, MELMM@%&@%EL\%Dﬁﬁﬁ@ﬂmﬁ%%?
DE3CBEHTB, .

PDE=12 mg/kg/day X 50 kg / (12X 10X 1X 1 X5)=0.1 mg/day=100 pg/day

Y PDEEDOEHICLOELE W= Z &b, F5& LTHRESERIR L=,

B IC & HIRER OPDES | o
RIDYACHETIEREE V2 —k, BERICIIBRZEERITARD PDE EOEHASL ~xFH
BRI+ EET A LN TERPo R, BT VU AR (PACL) i, HEEENLLRIRE
NIZ<Y (FIEREARS 3~4 BRIZBNT, 7y MNIBRTRED 0.5%K5, RIHT v b TR

5%) . SERBEXIRRNBEESTE7 v MRBUCRBT 2RI /R REEL, B5 40 B
{&@H#"—"\kiab\‘(‘ JREENT-AREO I L, [RENERET 5%B, BIRNRET 20%828 08
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ﬁ ATV (IPCS, 2002) . RORERFO/NT V7 AOEMZERF BEPBESN 2 LOThHD
T L EEEE 2. BORERO PDE EZELESRE 10 '@IS% LT, BE%GLJ:ZD!&%H#UD PDE {E% &
HLz (31 %&:ﬂ%’iénﬂ% LB,

PDE=100 pg/day / 10=10 pg/day

% ABREE R OPDEAE

RSV MCET AT SRBARET —Z IXR2V, l,ﬁ.rbso'c % DR AE RS DPDEE %PFIE%%I
00T LT, MARBIEOPDEEXEHLE . Ifﬁk‘ﬂiﬁ@kiﬁ D) .

PDE=100 pg/day / 160=1.0 pg/da_y
BE TR

Tavicoli I, Bocca B, Fontana L, Caimi S, Bergamaschi A, Alimonti A. Distribution and elimination of
palladium in rats after 90-day oral administration. Toxicol Ind Health 2010'26:

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

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

Schroeder HA, Mitchener M. Scandium, chromium (VI), gailium, yitrium, rhodium, palladium, -indium in
mice: Effects on growth and life span. J Nutr 1971;101:1431-8.
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A& 7
R4 OPDEEOHEE
B4 (Pt)
' ®&o & %A
PDE (pg/day) .| 108 10.8 1.4
Frimi

H& (P 1T, BZBBRINOEIROTETCHH, NFVUA, FRIGA a¥on, VT
L ZUAROA VDO aEEl THEERTHR) Xt 175F /4 F] ERFEINIESETTROR
HLEVEODITENOP T, AR VEETH S, EBHEIE. Z< DBIERKICRVOGHER
EEMET LD THILENRENTEY, HEOETERELERRIIMETHD, 5B
WEEIZ R EOHMTH B, EHLBREER RTESEFBA LN TV, PH2HITIEMDOT
I T A AP HON BTERET B Beb— RPN, T FT 7 un AR A VR
~EFY I PEERBA 0L SR/ nuBEBEETH B, 4

S b ELVEDIREL & 72 o 7o 25

ERLPICAHM L LTHEEL D 2BEDALRUVASILEMORSAMCE L CRIATRERE
BT — 532 BEENT S IZRESN TS (USEPA,2009) .

H&DEHERR, BSEELARABECHETHY, FEFHELORELBESFETHS
(US EPA, 2009) , BEUEI. $72< L bRARKICK BB &BE~OREICEL T, &
b EESE TH DL EZOND, BEE LTI, LATE., BEEREMIC Lok,
BEHEOF 7 —EhbEEOWAELHEAL T HRBEERET NS (IPCS, 1991) , %
CEROEEICE, BEOBBBIED TH - (Merget ef al., 2001) , PHEOER e 7 {LEL
MFErEeEhWiEET, TLAFrgi2gasinbondEbh3d (US EPA, 2009; EU SCOEL,
2011) . BEUED Y X7k, BEARFCICRZEOCER CHM (PCS, 1991; US EPA, 2009; Arts
et al, 2006) . WEJE (US EPA, 2009; Merget et al., 2000; Caverley et al., 1995) {[CEEEL LD TH
BEEIDND, UHT—FELYa— L, BERRLEEA, ZEEEEOCRNL RIFEE
%H/:E bf:a .

% LR R r O PDEfE

PtCl, (BRIBIFIZ<WE) RUPCl, (FTEEDE) 248MERERGTH#ET v FORERIC
BT, PICLIZEE L TCiE, M NRT A —F RUBRAE{LERN N F A —F~OHBITFRD LR
feote, RBRENEEBARTSH 2 B4£50 mg/ftkeZPICLOTRR T4BMERE S hc8iic
BT, M7 L7 F=roBEMERIC~ b2 U v P RURILK AT A —F ORABED B
i, WTFhoEAmcBELTY, TR ERSSNEEYOHRET, FICEBPOR&REN Y
L7 (Reichlmayr-Lais et al, 1992) , ZORBRICBVWTHELAWOELREBTMN TH- 72
ECEESRED DN END, TORREFELPDEEOREICAWVWE:, BERE (HE&lCk
WTEEINFI~F5) #ZEIZANT, B4 L TONOAEL 10 mg/fttkg 28HMICH o -
TEEA.1 mgD A& TERENTC, 0.146 mg/day) #Eiz, EOEFERFOPDEEL2EHT S, Uik
F v bOEET, RIS gTHY, BT HA L TOFEHEEEMEL3S5 gTho7, F
BHEE 135 g Yt RICAW.

0.146 mg/day / 0.135 kg = 1.08 mg/kg/day
PDE =1.08 mg/kg/dayx50 kg / (5x10x10x1x1)=108 pg/day

23 Sl el o 5&@%0)PDE1E
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BB+ AR L Ea—id, ERESEREICES ASEBZHIC OV TOFEARENZ LD
THARAZLERALNC L, ASHEORORIRIE, 7y bTIHEDTELS GRHRAREDES
IZIR1%RE) . B FTIEL D EY (BEPPIOD42-60%, US EPA, 2009) , L7=d->T, 0O
ﬁﬁ#mmﬁ%@%&mﬂ%bf ERIC X BIREBEOPDEEZ KD S QIEKERENATWD L
B0,

PDE=108 pg/day / 10=10.8 pg/day
WA&@%@PDE{

ﬁﬂﬁ://\—&'Lkb‘éiﬁkéﬁ@ﬁ@ﬁﬁ%@tbk, L DBER (Biagini ef al., 1983) &
UESREE: (Pepys et al., 1972; Pickering, 1972; Merget ef al., 2000; Cristaudo ef al., 2007) A E &
hTWa, E£7. US EPA (1977; 2009) RUBMOBMERERFICETIMFERS (EU |
SCOEL, 2011} I3, BAEZ B A - HLEE&MEFOZSEEHAE L . B OBRRERRIC

BT aR%EES (EU SCOEL) X, AEtoaeBIcE L THELOREELRET DI
P R AR D THD ERER LI, US DoL (2013) XA EHSEICETIBELOR
EEE2 pgm*iBELTVS, EERE (TEUCBVTERSNIEZFI~FS) 25EIZANRT,

G AMREIFOPDEEEZ L TO L 5 BT 5, :

: B 2 pg/m* X8 h/day X5 dayiwk 048 pgm®
EFUREAR = 24 hr/day X 7 day/wk = Tlocoumd 00048 kgl
Camge 000048 ug/SrE::c ;8800 LY 0 ey

PDE=0.27 pg/kg/day X 50 kg / (1 X 10X 1 X 1 X 1)=1.4 pg/day
BEICER

Arts JHIE, Mommers C, de Heer C. Dose-response relationships and threshold Ie{fels in skin and respiratory.
allergy. Crit Rev Toxicol 200_6'; 36:219-51.

Biagini RE, Moorman WIJ, Smith R.f, Lewis TR, Bemstein IL. Pulmonary hyperreactivity in cynomolgus
monkeys (Macaca fasicularis) from nose-only inhalation exposure to disodium hexachloroplatinate,
Na,yPtCls. Toxicol Appl Pharmacol 1983;69:377-84.

Caverley 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 occupatlonal hypersensitivity to p]atmum group elements. Anal Lett
2007;40:3343-59.

EU SCOEL. Recommendation from the scientific committee on occupational exposure limits for platinum
and platinum compounds. European Union Scientific Committee on Occupational Exposure Limits.
2011;SCOEL/SUM/150.

IPCS. Platinum. Environmental Health Criteria 125. International I_’rogrémme on Chemical Safety. World
Health Organization, Geneva. 1991.

Merget R; Kulzer R; Dierkes-Globisch A, Breitstadt R, Gebler A, Kmffka A, Artelt S, Koenig HP, AltF,
Vormberg R, Baur X, Schultze-Werninghaus G. Exposure-effect relationship of platinum salt allergy in a
catalyst production plant: conclusions from a 5-year prospective cohort study. J Allergy Clin Immunol
2000;105:364-370. :
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Merget R, Caspari C, Kulzer SA, Dierkes-Globisch R, Kniffka A, Degens P, et al. Effectiveness of a
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case control study. J Allergy Clin Immunol 2001;107:707-12.
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Clin Exp Allergy 1972;2:391-96.

Pickering CAC. Inhalation tests with chemical allergens: complex salts of platinum. -Proc R Soc Med
1972;65:2-4.

Relchlmayr-Lals AM, Kirchgessner M, Bader R. Dose-response relationships of alimentary PtClz 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. i .

US EPA. Platinum-group metals. Environmental 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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HA&RTH
A& c R OPDEE DOREE , .
AVVTA (), FRAIVA (0s) . BYPYA (Rh) |, ATF=U 5 (Ru)
. | &R S | BA
PDE {pg/day) 100 10 ‘ 1.0
Fra

H&ETE (PGE) 05 bALED (A& XV RBERENT —F B 0RWE) RF VT LLUHND
SEEOBMENT —Z IXBESNTVWSD, PGE (26T 2IEEMIRE Y, MREHER L Ot
RES B S BEERAER T LR8HS (Goossens ef al, 2011) , W< 20O HERITIRIZH
T 5EM LDy EARBTRETHD B, ZOFHIE PDE EOREDITH4 TR XV RO
HEMFHRRICOVTHFIATE RV, 2L EHEBOBERBIZAVDNEHEITIE, RuO,
W 0sO, & 0 bIRADEEHTH B B X HND (Gaylarde and Sarkany, 1968; Swartzendruber et al.,
1995) , PGE DFEHEIL, £BL LTO%H PGE L) bEMERRVHOOL 5 KEDID
(Wiseman and Zereini, 2009) ,

PGE DEMEICHTAERBFTRELTWA I L 2¥E L, T_TORERKICHETS PDE fEid,
LIRS T o —F L LT, BETRRL AT VU AD PDE HIZZEI bD L LTINS,
PGE &C%Téﬁ&%hfcﬁéﬁ%iﬁ&iﬂ?m EBYTHS,

22 S MR | “
AVPTA, ARITA, vPTARUNT= '7A®z::éﬁk55@‘5/ﬁ§7 FIIRBH TR,
o« AV ./‘7-L\

o F v MRHEFMHIREELTY /'7A(3+)7k$u4?%2: EHiz 24 REFEFREL, = Ay
F7 v EBEAIRBWTRIELEEZS, 4V Py LAIFRMEO—HRE DNA iK%
R L, 2 BEEE TII—AH DNA IR b2 o7 (Tavicoli ef al,

2012) ,
o BEMLTMT S, Wistar T v bR, HEHkA U TP AGBHKRS (£ VY
kLT 0, 0.019, 0.19, 1.9, 9.5 BT 19 pg/day) % 90 ARMBAKES Eh
(lavicoli et al., 2011) , 0.19 pg/day DL EDOEREBHCBWTEEEERET D HO
BN Dk oA, ZORBRITERRERO PDE EOREICTSR LD TIER

Mol

o FAIUA :

o MEELAR I ¥ AEAICHE D EITAN Luttrell and Giles, 2007) , &BFA 3
T AIEMEEF LTV RV (McLaughlin e al., 1946)

o [MEREARI ?Afiﬁ@ﬁ’ﬁ&@i‘a%cmwenrwén TEgfkA R T 75 (050,)
i, BRL LT, EECRESE, B, & BEOKEIICHT 208, . BE.
AP R OHBOEEESI &I L 5% (US DoL, 1978; Luttrell and Giles, 2007)

o ME{LARI A (FAITAELT) OFFRERA (PEL) TWA i 0.002
mg/m’ TH B (US DoL, 2013) , -

e VA ) '
o Rh®# (K;RhCls (NH4)3RhC](,) IFRXIF 7 AR CHEESMELZ T LE (Blnger
et al, 1996) , TORBICBNT, MREEREEEEICEL TR VY AR
Z f/"'?AECﬁfBl LTED, ALV LEERLRVBVLOTho7=, Fv MR
MR 2 Ik o P AGHAFIM & & b IC 2RI 4R L, = A v b
T oA RBWTRIELEEZA, YT ARRRMRO—FEDNATINT 2555 L
7= (lavicoli ef al., 2012) , RhCki. b U > BR%Z AW/ MERR TREHEES
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AL, BMRPODNABE (2 Ay b7 yEs) ZEMIEL (Migliore ef al,
2002) .

6 =URAIEILu YU AERETIEERPAME A TT vEAIZBWTHE, 8K
415 ppmDAE T, ﬁﬂﬁﬁh’_tt-’{fME@J%ﬁOHiﬁ%E$Oi§ﬂDﬁ§%be b,
Ry AL L TWAR, EEICRET—FRHEVICHLRENZLOTH
B, BHPABIZOWTORGREZRDAZ LIXTE 2y (Schroeder and
Mitchener, 1971) ,

o mPUA (RhELT) NEBE =—ARUTREMEEEYWOPEL TWAIZO0.1 mym’
T D, RUDFEME(SHDPEL TWARL0.001 mg/m* Th 3 (US Dol, 2013) .

o NTF=UA
o W< Ob‘@Ruﬁ*ﬁiii F A F 7 AETASER R O'TAI00BRIZRT Bin vitrodh B &
{4='F'C BEBERGZE & 27 (Monti-Bragadin ef al., 1975; Yasbin et al.,
- 1980; Benkli et al., 2009) ,
F LT =u AORD ﬂ%ﬁﬂ#@%ﬂl IRV (94%) o ST L BIREE ORI
T200HMTHB, BRABRENENAT =0 MESWIZ, BICEETS (Furchner ef
al, 1971)

BE W

Benkli K, Tunali Y, Cantirk S et al. Cytotoxic and genotoxic effects of [Ru(phi);,]2+ evaluated by
Ames/Salmonella and MTT methods. Eurcp J Medic Chem 2009;44:2601-2603.

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 Mammals - VII.
Retention of 106Ru in the Mouse, Rat, Monkey and Dog. Health Phuysics 1971;21(3):355-365.

Gaylarde P, S.arkany. I. 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 dermatitis caused by rhodium
solutions. Contact dermatitis 2011;64:158-161.

Iavicoli 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 [, SCufino V, Corbi M, et al. Rhodium 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;17:41 1-417.‘

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, 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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Swartzendruber DC, Burnett IH, Wertz PW, et al. Osmium tetroxide and ruthenium tetroxide. are
complementary reagents for the preparation of epidermal samples for transmission electron microscopy. J
Invest Dermatol 1995;1 04(3):417—420. ’

US DoL (QHSA). 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 Tnteract
1980:31:355-365. .
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gl PV
¥ L v OPDEMEDEE
1 (Se)
- g HEH A
PDE (ug/day) 170 ‘ 85 - 135
il

Ly (Se) X, HEFIHFEELTEY, REASAEYEZHEI A LELES S, Ll
4D DEEIREE (2, 0. 4, +6) ZRAZLDBFRETHY, BV, BEE L UVBERVE
LB E W0 EL DR TEL S, Bl L, B FE2EDRE ORI L > THEDHETR
ThbH, ik, BEAREL VAT A ARNARR LD Z U7 BICRYAENE, BV
i, FAREICRWTEES LTAWSATNS, RuSeflifitil, BEFETICAVWLRE, 7
V= LORERCT VXN E VARER, ARERICBO TR RBILE b2,

Fr At IEAEORI L 7p -

£ Lt IARCIZ L U 2 A—73{bEM (RBAEICOWTHETERY) ELTY A MEHS
SRk (1987) , BMSICBWTENPAMERH D Z LIRENLTWIM—DF L L&MW, Miikk
L ThHD (NTP, 1980) , US EPAICL B &, bV AL/ N—7B2 (v MIH L TRMAME
@7%&m%5)$k%5aﬂmemm)om®fv/mA%m ﬁw~7D(ELT®%m
AAEIZ DT HEETERW) 2SR TN,

EMBOWTE LU~DBRRRRICRD bRV EELREEIE. EFICHT BRI RE
EHITROBRE & Vo 7o iR 2B L L 2/l ETA 2 VU PEETHS (ATSDR, 2003) .
AEDOEREDOE LUK TIRBICAL TWL Oh0BEERH B, XL iciT 3 RBEER
FHIBT 5720, x2S, HELBEZ400 pg/daylZf@E LTWA (WHO, 2011) , H1fH
Wik, FRAPELTOZEBLE L xR LV BERE LABOR, [UAR T ORI
. FETREW IR L Vo RS RICH T DEEIC OV THRATWS, BEMNICBREX
hick MeELTHRESNTNA b OICEE Lo EREERS, BAEOTEEL VDL 2—A
NigF A FBRALEBHTHLRALRTEY, £z, BV AAENIEITEEL VO 2 — L8
L iXF A b OBBERARE LT s8R, ﬁﬁﬁ*&&@ﬁﬁ%ﬁ%ﬁhbfwé
wxﬁﬁéwwmﬁﬁamm%wa&orw&w(Ammamm)o

B OEEEROPDEE

itV ACET 55 v FRBAMRRICBWTIL, THERASA IR SNOAELS3 mgkg/day (&
L& LTL7 mgkglday) Th-o7 (NTP, 1980) . FOMDFEIED & L OB AAMEZFHET 57—
ZIIFRSTHY . FomEOFEED £ Moy 2 HEMHIERIRINTWA 5 (IARC, 1999) |
TOREL. AFTERRKBORBTHS, W 2hDE MF—FBAFARETH IR, RENRHE
BREKICBIT B D THSD (ATSDR, 2003) . HHENIPDEM[EIL, £V DOMRL 5 pgkg/daylZBi L

=8O THD (ATSDR 2003) . EIEEE (THUCHBWTELEEINFI~FS) #ZELT. RARS
FBrOPDEEZLATO L SICEHT S,

PDE=1.7 mg/kg/day X 50 kg /(5 X 10X 1 X 10X 1)=170 ug/day
BULHEEDY AL DT, F4Ak LTEEI0ZBIR L,
BN T & HURERFOPDEM
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bt FRUEREM TCORBRET. BEE L UEE, ELVBERTREL ) AFS= o
L OhDELVALEEMIROBRENEEHES, LELIERSRAED%E B DIZEFHITTIR
ENBZ LERE LTS (ATSDR, 2003) , EFBEROLYENFIREIE~0ONTHD T &
EE X, BOBREFOPDEMEE2EERETHRL T, BERICL DIERRGOPDEEZLLT DO X 5
CEHLE GIEREREShTHDEBD) ,

PDE=170 pg/day / 2=285 pg/day
AR EEEFOPDEE

PR SR FE ML, HETEICB T ARAREORLBECOG Vv —I—Th 5, MEREE
i U VIR T A REINEEEME.2 mg/m’ 2R E L (US DoL, 2013) . BRINEARMZRIER
£ 7 —7 (EU SEG) RIFEMRBIRA 0.07 mg/m’2RE L7 (EU SEG, 1992) , L L7aas
5. EU SEGOMEEMEZERA (OEL) X, BARAKFIEFEELZVWERDREFETHL
VAEAREBIRESWTREENRLZ LD THS, LiEB->T, US DoLic X hEx H X /0EL%E
Rv, BEREK (Hﬁ%n_m\r%ﬁémﬁmws) ZEEICANT, RAREROPDEEZE L
TFOXOEHRT S,

0.2 mg/m> X 8 hr/day X5 day/wk __ 0.048 mg/m’

RS = oA hriday X7 daylwk 1000 Lim® - 0000048 mg/L
mEe SNV :g28800 Lay 0058 mekeiday

PDE=0.027 mg/kg/day X 50 kg / (1 X 10 X1 X 1X1)=0.135 mg/day =135 pg/day

S5 W

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

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

1ARC. Overall 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. ‘ :

JARC. Some aziridinés, N-, S- and O-mustards and selenium: Summary of data reported and cvaluation.
Monographs on the Evaluation of Carcinogenic Risks to Humans. International Agency for Research on
Cancer, World Health Organization, Lyon. 1999.

NTP. Bioassay of selenium sulfide (gavage) for possible‘ 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. Limits for air contaminants. U.8. Department of Labor.
2013.

US EPA. Selenium and compounds (CAS No. 7782-49-2). Integrated R1sk Information System (IRIS).
2002. <

WHO. Selenium in Drinking-water; Background documert for development of WHO Guidelines for
Drinking-water Quality. World Health Organization, Geneva. 2011. WHO/HSE/WSH/10.01/14
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i3
¢R DPDEME DO%EE
: # (Ag
4= e s - EA
PDE (ug/day) 167 14 7.0
FEdm

8 (Ag) 1%, F& LT L+ OFRET, RUEEAEIID 2 WIEM b2 OBETHREAD
TS 3, BRI, ZEBD THEIFICC L, 0, EELTWAELY., FHETHL o0

C DEOFEETKRICEET S, SEKTFORGEERBLSHIL. HEEERVEETHB, 1T
LA L DEMIZ. 10~100 pgkg ORI THEOERZ ST, FILRBENCHRATIIRL, KH
AFEZEERIITHATHS, B FLohbnF Ay FA0BEizB T : LTH
WHENTWD, B—7 FI U LS, FEAFINLR = LEROBIRBKRLICAN bR B,
B{beRiz, FRERKICE b\'ﬁgﬁufx%{hﬁlabfﬁw%hé

RAEMEBORILL 2o 7=l

SITEEEMZ B2, BmERAVEEERRECE RS E L SEBFE, BNk
BB 4 LA REE L TV, ThboF—&iziE-S%, fE@:tt MIBWTELAEEF
15 LI FEENRTH2Y (ATSDR, 1990) .

RILERIT. U hOSERICHT 3 REOT TR LBEESEVBRERTHS LEDIS, B

BRERD b o —FHIAEEIZ AV b5 (Hymowitz and Eckholdt, 1996) , SRICHEIEIL, FFIHAY
TEROFRAIEACDILOTHY, RICLDAT=VEEAFEL KL sTEE~ORIL

EPOELD; BVSLVOBRORAR, MEAUCEGORMBECCEREELLIZLEHD
(ATSDR, 1990) .

#E 1 R BEFF O PDEAH

HEHE < 7 AT RYERERZ 0.015%FRM L=k (0.9 giv v A, MSEEER32.14 mg/kg, $R64%) %125H
5%, SROBENRFREEICED HBTEFIEEHENFE S 1 (Rungby and Danscher,
1984) ., SALBEENITREREM) & B L TEREBRZ IR SR, EOMOBR EOBERITRD
BILEM o T, BIORBRIZBWTI, = 7 AKCLEE meke® BWIENEA LEBRIC, ERMA
WAEET B 2 AR ENE (Rungby and Danscher, 1983) , RO HREEFRFOPDEMEIZ, 2RAE 5
pg/kg/day & F /& LT 2w (US EPA 2003) , EIEMRE (N&UCBWTEEINLFI~FS) %
EZE LT, BOBREFOPDEEZLLTOL I ICEHT S,

. PDE =20 mg/kg X 50 kg / (12X 10X5X1X 10)=167 pg/day

HER SN B EEN DT LR, PDEEOREIZLOAELEZHEA LEZ b, FS
& LTHEEI0EBR UL,

BT X 5 IR BB OPDEAE

US EPA (2003) %, =nA FERUHEEREE BV CEMRIEORICRILEE 2 RBE LEZ
EizlLk, & bOEHE Q~9EM) oBRAKEDFT—F 2B T, ROLOAEL#0.014
mg/kg/day & TE LTe, BERE (REUCBOTEBENIFI~F) 2EEIc AT, B
BRI OPDEEE U T O X 5 cEBHT 5, ,

PDE=0.014 mg/kg/day X 50 kg / (1 X 10X 1 X 1X5)=14 pg/day
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ﬁ}%ﬁ@ﬂ@ﬁfﬁmﬁﬁ& & % Bnm\* Lnk, ﬁﬁu:%r‘@ﬁ%mom,aﬁ& L, F5& L
THRESEZRIR L,

% ABRSE R OPDER

B B N O AR Ot B, 7 L~V DERDBAED & ol 52 SRBTh T, &
BSROTEESEAMOBRERARE (TLV) 001 mgm® (US DoL 2013) &Av, EEMAEK
L (RHRUICBWTERENFI~FS) 2BEICANT, RAREROPDEEZLTO XL 3 IR Y
T %, '

0.01 mg/m’ 8 hifday X 5 day/wk  _ _0.0024 mg/m’
24 hr/day X7 day/wk 1000 L/m*

| ERRERE = =0.00000238 mg/L

0.0000024 mg/L X 28800 L/day

50kg =0.0014 mg/kg/day

—RA&=

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

ATSDR. Toxicological Profile 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, Eckholt H. Effects of a 2.5-mg silver acetate lozenge on mmal and long-term smokmg
cessation. Prev Med 1996;25:537-46.

Rungby J, Danscher G. Hypoactivity in 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 contammants U.S. Department of Labor.
2013.

US EPA. Silver (CASRN 7440-22-4). Integréted Risk Information System (IRIS). 2003,
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R

& Y 7 AD PDE {EOHEE
25 (T)
0O s LN
PDE (ug/day) 8.0 8.0 8.0

2

S

FRRZ Y A (TD i, FRAOEETHD, F I VAL, £&LLTHD RUH3 OZH50EE
RIBCEET S, 1 lBOF VT AEF, AT VEREVEFSAY YL K+ ICEELTEY, =
DX H5RELMERZ Y T AOFEEOEICESE LTS, FEECEIELF ) v AGBHERE, 2
7 AEDEL BKREETHD, FREEF Y AT, ELLTHERE LTEESICBVWLNTNAS
Eh, R, BROBE., FT7A, BERCGIF U 7T EVoBMEOTREDOT-DOERRICD

AnbhTnbd, # U 7 AGHEIFF#HARICAVLATVS, ﬁ)ﬁAﬁx%%%L%ﬁ?ﬁ
Fpd, RBAEEENEBIEITM LN TV RV (ATSDR, 1992) .

REMEEDIRI L 7p o o EHE

v FRUSICRO T, EE, BEaR. 7 Y AORERQRENLOSEICE L BTE

M@V REERE L B D (US EPA, 1992; US EPA, 2009) . KEMOE (FBkE, FrEE XiE
PREEHE) XML DOBEL V bRV EEE H D (Moore et al,, 1993) .

& OIREERF O PDE &

E MNRUBIEBIT 5% ) v A~ORNBRECFED - HBHREIRL. IR, FILEaL Bbh,

IhiE, BEBF YV VADT v FERAVE 90 BRAEERBTRINTVWS, IVERAETHEE
DOFREENSEMNT D L 28T %, ZU 7LD NOAEL % 0.04 mgkg & EdH7= (OEHHA, 1999;
US EPA, 2009) , L7=dioT, 7/bkkﬁéﬁJ&AmNmmLMMmyg%EL&m%@ﬁ
o PDE fEEHREL 7=,

%Eﬁﬁ(ﬁﬁﬂ:ﬁwr%ﬁéntm~ﬁ)%%ﬁbr\ﬁuﬁﬁﬁommﬁéuTwian
B35, '

PDE=0.04 mg/kg/day X 50 kg / (5X10X5X1X1)=0.008 mg/day=8.0 pg/day
FERHIZ & BIREERE D PDE f&

2 U 7 M-S~ OEFREIZED, BEEDH L7 — X IZRWEShhotz, AEEDZ Y
7 LB OEMERF ARITE L (>80%) (US EPA, 2009) " Lo T, EHICL IEERD
PDE ffiit. BORERHFEO PDEELR—TH 5, »

PDE==8.0 pg/day
% AW PDE 8

Z Y 7 MEB W ~DRNREITED, EEEOH BT —F 132, US EPA 1%, # U 7 ADEA
ST ERIBASREE S BEHTICETR S THE LR L. ¥ Y T A~DRAR
BOTEME S HEEFTRIIBENTHD . BENTIZR o7 (US EPA, 2009) . b FE
U R W TEEShi-EaERBETH Y, wkﬁ%hiéﬁm$m%<\%ﬁm%w&
EZzbhd (IPCS, 1996) , RARUGHRARBOZ YV 7 ARBC L VELHOFAXFEEIRS,

ZOEB»L, RABRERO PDE {EIZOWTIL, EFIC X 3RERFO PDE E2 b TRETS,
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PDE==8.0 pg/day

SEW

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. Thailium and thallium salts: 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. 7

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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o~

A A
;(R’tbPDE{]EGD&%
‘ A X (Sn)
' #&n 2 A
PDE (pg/day) 6400 1 640 . 64
Fri -

AX (Sn) 1X. FABOEBRTH Y. RRRUHOB{LRIETEETS, A XERLEHD > b
BRLERLZ O, B, BW. 7ot a S AR BT MY U AR UER X
FrUTATHD, AR, WL OhDTNFEH I VRO R TUVEBRRBHAERPICHEETS
(IEEY =0 Snk LTEMEIO pg) « AR, —HOBEMDIC & » THREFMICHATH 5 FTaeiss
HEM, B ML TURATHD EITRERLTHARY, HIEAZXQHIE. Bl LT, RU#H
VB E=A(PVC) OREAE LTHWLBNR TS, EERERNCEEn B L
WHOBRNETE, AEAZEEHLED b, ibﬁiﬁﬁg’érﬁféﬁﬁxzﬁu:DE@:@'@‘@%G)T
HBTWH *@rﬁﬁ&ﬁ@ﬂ%zzkﬁﬁ%éfé

Felbh e @mm Lizo Va3

AARRXEICET Bin vivoDBEEEITER A ZRET EHDERY, W 2PDTF v
FREIIBW T, BLOPTEEFEE LTOANES o ot NEh RSN E W MisE
Haote, BETHE, ARARTVRRE L vitroT v A IZBWTERERENEICE LEHETH - 7228,
ZRARVRARED I LWL DLOEEO L DIXBREEREICE L THBETH - (CICAD,
‘m%)ovaKwﬁzf%wnﬁﬁﬁﬁLkmrﬁ HALE—RAZXICBB AT 2o
(NTP, 1982) .

&mﬁﬁﬁwmmﬁ

Ziliik, XERQREEDOT y MNCBIT 3R BBEESBVWIEEE Ch o, LEX-T, £
ORZEEEOPDEMIZ OV TIL, HBHIEV'NOAEL, T 7425150 ppm (RX & L T32 mg/kg/daytl
M) (ATSDR, 2005) IZESWTRELR, ZOERE. 7y MEBT30RRRBRMLE LN
LOThY, ELE—RAXFRERE ST v MW T, 500 ppmBl EORERFHTOEMD
WiEE IR E SN (de Groot ef al, 1973) . NTPIZ L 5 IZEMAERERER (NTP, 1982) 1T
BT 5 EEERFMIZ. de Grootb Il LARRBRIIBIT2bO LY bRESHLTWE BT, ~
SO CHT IR L Vo hBRAEFIRET —FORE) ZEhb, BOBREHFOPDE
EOREIZBVTIL, de Grooth ORERIINTPORR L Y HEEMRHZ O EEZ BN, &
EEE (HENCBWTERESNEFI~FS) 2ERICANT, BOBREROPDEEZUTOL
EHT 2,

PDE=32 mg,fkg/daijjO kg / (5X10X5X1X1)}=6.4 mg/day=6400 pg/day

YR ) 5 MR RS OPDEAR |

AT HRESE VY 2 —ik, BRI 2BRERRKIZARD PDE EOEHOEDICHERTS
POFMBEFIZHETCE b of, AXRVEEZ (LEHORORERO EHENTIREK
5% (ATSDR, 2005) #EiZ, B ORERFO PDE EZEIEMAR 10 TRLU T, EHIC L 2BEED
PDE fEZEH L GlEIEEREATWSEEBY) ,

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

% AR OPDEfE
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AR L TORESMEVE 2 —it, RAREERICHRS PDE E@%tﬂ@t&bhn&ém%iﬁi‘f;
R 2 eSOV T OM L hOFEESEALBEETETdok, RAXIELT TLV 2 mgm’; US
DoL, 2013) AFIBTETH D4, MRL ZRETHICIET—E2 B R+ TH2D (ATSDR 2005; EU
SCOEL 2003) , L7232, &EOEERFO PDE E% K ARER O PDE EICEHRT 2 ic, 4R
100 ZAWVWT, AXICET 5 PDEEZENTS GlEIERINLTHEERY) ,

PDE=6400 pg/day / 100=64 pg/day,
BEIR

ATSDR. Toxicological profile for tin and tin compounds. Apgency for Toxic Substances and Disease
Registry, Public I—Iealth 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 studles 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-1. Limits for air contaminants. U.S. Department of Labor
2013.
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R}V N
23G9 A OPDEEDHEE
: NFPY L (V)

0 | et bl B’
PDE (ug/day) . 120 12 1.2
FrRR

NPT A (V) B, HERPIEEERE LTHEEL., RaREMERER (1. 0, +2, +3, HMED
© O 48) TTETEL D B, NFUT AL, BICAT VUL Ty (VO) BRUVSFULAL T (VO
L LT, BEALOEDEBEICLEMEEE TS, ST YT LADHEEEN L ORI ThAIZ
VY, B FNTCOREDPLDNAT VY LAOREBREHEEEILI0~60 pg/dayDFERIZH 5, BBKM
HOBMERETAKREICL BV, HEEREIIRS TI40 pgdayThsd, £ M—RAREFATO
APy LAOMBEPBEIISETHEN, 2 pgLAEFHEAO LB THD, FRIESSHLT
b\%’ai:%ﬁﬁmg‘?aﬁ t MENIZEIT BV 0 AORER 2 AW EARENISIAE S Tz,

R EPEBOBRI L 2> B

AP O L, BEEESETSN., TREEMEE B2V (ATSDR, 2012) . ABLAF P U A
i3 B MR U TRBAMOIRESH WAL LTHREN TS (Group 2B; IARC, 2012) .

& D IREERF D PDE [

BE Ut F~OBEOZREZICEWTER, BT, LOFREVCOLERPEE5FEZNTH D,
BOBREIZLS VY ADBEETET S0 LEDLZRBR, STUULEFREMRE X
Hice B TERBENE, ZORRICBWTIE, ERET Eov PR
DN SFP T AL LTOIZXI0.19 mg) & A Te~12BHEE L HBRE O m ik
5 A—&, e (LFFERLVIZLVRAE) . a VAT r—A RGN ZYE) FRE,
R (MPRFERICLVEE) . EEXRLECEERE/IZ2» 57 (ATSDR, 2012) ,

MFEFHEELECOE~OEEIZEE T30 AOFKONOAEL 0.12 mgkg/dayZ, & ORER
DOPDEEOEHITHAWE, EEEH ((THHRICRBOWTEEINEFI~F) #EEIANT, &0
IBEIFOPDEELXLUTOL S ICEHT 2,

PDE=0.12 mg/kg/day X 50 kg / (1 X 10X 5X1X1}=0.12 mg/day =120 pg/day

ST X A IREE OPDE _

NPT AMETAESE LV a—ik, BFICL2BRERKIZED PDE HEHOELR2FE
REMERLBETE o, NP VUVARCGERAT T MEEHIIETIRBLEORO
RIS DA ERFIFED 1%EE~10% (ATSDR, 2012) Thd I LiBEz, BROBRZERKRD

PDE fEZEERE 10 TRL T, BFIC X 3BERO PDE fEZEH LA (G1 HiCEH I TW
AEEY) .,

PDE=120 pg/day / 10=12 pg/day
R ABREERF OPDEAE _
T v hOLERBERARERRN, AT AICET3RARBROPDEE~DEROEDIZ

gEtahik, ZoERICBNTE, SERARICAVOIWEREARTHLERIL AT Y A05
mg/m’ TRBAERBRBD bl (Ress et al, 2003) , HEL AP T AT, BARAKITHY, #
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HPICFEET 2 LB X bhRY, LT, FARERFOPDEE & EERKI0THRL T,
ST VY AT AR ARERFOPDEESZEM Lz CUEIERShTWHLBY) .

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

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.

1ARC. 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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R4 6
PDEfE D> & SLERAHY DFF B IR~ DHIEL)

FFvarvl: —REREN 0 g %ﬁxﬁ:mi&%ﬂotb@ ﬁ'éﬁlﬂ%ﬁﬁ%ﬁﬁ%&@x%?%%@#
BiEREREM

ZoFlE LT, 9y (BEIFEERUENASTER, kA4l B1B) %’é‘ﬁﬁ‘é, EA—HiE
B 25 g ORDEBEACOVWTHRETT 5. ZORFOREK—BEREIZI0 gh@rlnz b
N, RA220FFRELAVWALENTE S, A7 aIREEOHFERELRB1-D, &
HaFROIRSEZEDLE I RELRTHANTH LV, YEEEDSRIINF VT ARR= vy
EEANTWAHDOTHY, VRAIZFTERA MNIEIEH, bR I FITL, KERPA
FOTLBEELRoTVS, BB FMPDPRFRA2ACTRENTRECHFEL TWVA LRERETS
HEICBVT, BAROETRTMYORER—ABEREIIRALL ITRSNICEBYTHS, &
HILBAMMBIY 155 RA— ABREIT. MAO—FERERUIERA 220 SR TMB DR
EREEEZAVTRESNS BEREEICKHAOERO-—BERE2S gvRUD) . RAL2IT
BWT, FRRTHAORK—BEREIL, &1 7 MRS LEDEF & iFRb RN,

* DR, ZRENOPDEER B X B RRTMMARNT L ETEL TS, LE#aT, &
B EMBRARS DREMEXR B ITBVTIL, YN, BEShETRRFMMTLEN
DPDEMEZBARVbDTHS = L BRESH B,

£AAL : BEHERR S OBk — A ST

RS —HAERE (g)
K 0.200
MEEGEELT—2 (MCC) - 1.100
ETR 0.450
U LBEH I T A . 0.350
JrARE R 0.265
ATT Ve TR T L 0.035
ERFa$ oA Fa 0.060

A T—2 (HPMC) : '

B{bFz 0.025
ER{L8k 0.015

A 2.500
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FA42 ﬁAzzéwixti’F&%&E (ﬁf‘*%#&ﬁézb o, —HEBREZ10 gtEET 35

)

BAFERE (ug/p)

HRRRARST Pb As cd Hg Pd 1% ~Ni

TR 0.5 1.5 0.5 3 10 10 20
MCC 0.5 1.5 0.5 3 10 - 10 20
LEE ' 0.5 1.5 0.5 3 10 10 20
U BN T D © 0.5 1.5 0.5 3 10 10 20
7 ARE R 0.5 1.5 0.5 3 10 10 20
27T VB SR T A 0.5 1.5 0.5 3 10 10 20
HPMC 0.5 1.5 0.5 .3 10 10 20
Bk & v , 0.5 1.5 0.5 3 10 10 20
Bk : 0.5 1.5 0.5 3 10 10 20
| A—HERE (ng) 1.25 3.75 1.25 15 25 .| . 25 50

PDE . (ng) 5 . 15 5 30 100 100 - 200 .

A7 ar 2a: —Efgﬁlﬁbﬁﬁ.ﬁéﬂ‘b’cwéi’éﬁi Di=HD, R ’I’%ﬁﬁﬁﬁﬁéﬂx@mﬁ?%%a)
FALERERAEM

ZOFELT, ATV a ] cc;tsb\'ciﬁu\az}‘w:) oMRkRR sy (REIVRER CRNAIBTER, &
A4I1ZBR) 2EFTH, BEAx— BEREN2S g0R UEOERBEAICSDWTHRET 2, A7
/ 3 223 BORFRE L 257, BEAFROIRSEED X S RERTHNTH IV,

#ﬁﬁwA&iA7/WA&Ua/&wMﬁ%mwTwé%wr%b YRZTRRAAV MZ
HoSEE, ER, M RIVL, KERUATOYALBRLRoTNS, VARSI TERAVMT
BE LI TR MM ORKEEIL, RA2I1OPDEERTCRILLEHENED,

HATEARFHBER Y BHEA— BEREDL, YEHAOEREO— ARRER PRALIDILER
M OREREEZRAVTRESND (BEREMICHENOERO—AERE2S g¥RLD) .
FAAINTRNT, ELBARMBOBER—BEREX, &0 7 MMURSNEEOEE LITR LR,

S OEEY. ThENOPDEEAE L B RFRMMRRNT & FTEL TS, LER-T, &
b AR DR ENRE 2 A2 BAIC R T YA, B SN TR RMY TR T
OPDEE#BEIRNVLDOTHAH I EBREZND,

FFavibA Ty a il CHFEBEFRB LB EICAT Y a L 2aDFF EREDARZ M
LTWA LS IR 2Dk, BHO—REREL LTERENI0 ghU2S5 g ANl &IZXD
HLDOTHD,
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FAA3 : —AERBIREENTO SRADORRFFREDCFHHE (BENLE & FUE LEE)

BRFERE (np/p)

ﬁﬁﬁﬁ?‘% Pb As Cd Hg Pd -V Ni
B 2 6 2 12 40 40 80
MCC 2 6 2 12 40 40 80
9 5 2 . 6 2 12 40 40 80
VBN T D 2 6 2 12 40 40 80
JOARE PV 2 6 2 12 40 40 80
RFT U B SR T A 2 6 2 12 40 40 80
HPMC 2 6 2 12 | 40 40 80
BT & v 2 6 2 12 40 40 80
ER{LER 2 6 2 12 40 40 80
BAR—HERE (ug) 5 15 5 . 30 100 100 200
PDE (pg) ~ 5 . 15 5 30 100 100 200

AP ay 2b: —~REREAEESHTWAREIOE DO, ERERES B OEERES DN
2E L TR B - ~

—OFE LT, A7V a IR BWTEVW O, 9SS (FREEIEE R ORI s fEE.
FAAIBR) #EATH, BA— BEREN2S gDOF UE O BREAIC W TRETT 5, L5

ORI AT OV LRP=y FABEERAC TS EDTHY, VRS TERAY MrESE

), B, T FIvL KERUATVTABBRERER2TWVD, 7V a 22 A5z,
W RIR DR SRR Y AR RS T O TR ECET 3 BMO M RIZ W THRE
EITH, UToOHRKE, SSEREHEINLZERENLBONIAEESH S, HABRRS PO

TR RD T —Z OB ERT LD THD,

= Add: RS T OTHRAMBDBRE (ng/e)

BE (nglg)

RS Pb As Cd Hg Pd V Ni
J=Ed : <LoQ 0.5 <LoQ <LoQ 20 <LoQ 50
-MCC 0.1 0.1 0.1 0.1 * <LoQ | <LoQ
L 0.1 0.1 0.1 0.1 * <LoQ | <LoQ
U BRI T b 1 1 1 1 * 10 5
AR R 0.1 0.1 0.1 0.1 * <LoQ | <LoQ
ATT Y v SR T A 0.5 0.5 0.5 . 0.5 * <LoQ 0.5
HPMC 0.1 0.1 0.1 0.1 * <LoQ | <LoQ
BR{LF & ' 20 1 1 1 ¥ 1 <LoQ
Ee{lak - 10 10 10 10 * 2000 50

P R TERA Y MNIPABEENTHA TRRVWERELTEY, EEBMERIIBLAT
Wy S,

FAALTEBIT ONEREANT, FHBRSTOELELHMLCE LT, RO BIREDE .
REASEICOWTFHMET S Z L BAWETH D, RAASKINLBECHESEO—PINRTEN
T3, ZOBESIBWTIE, BREOHRMBELTF #F ACEH Y B THATHAR, ’RRDZ O -
B OB BIERENZ &, EUEOMOBRIRS P OSOBER K- L5, PDE[ER
BrlnwbkBz bhd, ZHbORERUERESER (RAa4.1) AW, #8AGOTR MY
BECOVT, RQEAVTRETSZ LA TE, 22, REPDEMEE BT B Ll T& 5,
FAASITTFENTBEIR, BAANSRENTERRLOBNESOEESDOHTEHTETHS,
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TERPPG A F A

2 A4S BHERRS P OTRAMMA D 55 BMEEDH)

W E5RE (ng/g

%ﬁkﬁké} Pb As Cd Hg Pd ) Ni
JR3E . <LoQ 5 <LoQ | <LoQ 500 <LoQ 750
MCC ’ 0.5 5 1 5 * <LoQ | <LoQ
FLEE 0.5 5 1 5 * <LoQ <LoQ
Y BRI AT T b : 5 5 5 35 * - 70 - 80
JrARE RV 0.5 5 1 5 * <LoQ <LoQ
RFT VB TR A 5 10 5 125 * <LoQ * 100
HPMC 2.5 5 1 5 * <LoQ | <LoQ.
BEF & 50 40 10 35 * , 20 <LoQ
B bk - 50 100 50 200 * "5000 1200

* WY RFTERAAY MIPARBIENTREAY TRV ERELTBY, EENEREIE
BTV,

A7Y a3 HREEOSHT , :

CroflE LT, A7 avl, 2aRURbICBWTRWBRE, ks (RIEVEEKR CHINAS
B #8615, ZRX—BEREN2S gPF UROBBMANICOWTRETT D, HZEEOE
B35 O ARV vy S NEEZRNTWA LD THY, VAZTEAA MESEH.
A RITA, KBRUAFTSTABES L RoTWD, BHFOF TR OB AIBREL,
= (1)&)%»\ I O— B BERER CYETR T HMOREPDEEZ AW TREIT 5 2 &8 TE
3, BEBRHADOBEIT. REPDEMES LRI LR2VWESICTRETH S,

# A46: BRBHOBEDORE

. BAHBERE (pglg)
—BERE (g Pb As Cd Hg Pd \ Ni
Ll 2.5 . 2 | 6 2 12 40 40 | 80 3
BRA—RAERE (ug) 5 .| 15 5 . 30 100 100 200
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B — FTSRARY DR

LITOWIE, TRAFAMBOVRITEAA LV IDOFERERDEEFBR LEZLOTHD, = DF
i, PIRZ2ERLELOTHY, VRITERA V2 XELTAIH—DFEL AR LE2ER
LEbDTRERY, VA TERA Ve R RUFOXEMA~DT e —FIioi3£EL g
BHd,

OB, AR STV A ORI E S b D Th B, TRbboMRRS (B
EER OTRIASES) »aEL. Bk RERENLS N EHEEIC -~ CRNTS, %
NEEOASRIX, RFVTLER= v SNAMEEERNTHNER LD TH B,

WermEHIL, SECERIN AT E B R - T, BEMNRATERFYOBEELEALLTY
AP TRAA "VEERT S, YEEFEL, EHPICAVLORIFMNRICE LT, RENLZE
BT — 5 2REFTICELLEE->TNHI Db, Fi7=2—X2BLTI/IRITE (R, ¥
FIoa, AR, &) 2RV LTI LERELE, BUTOXRIRK, VRIT7TERAAL MIBITS
BIEEMTR TS OBFECBRRTCELNTTAMROBELRLE LD THB,

= A4.7  BENTERDORE

T B

AN A A BTN | HERAEWEEED | BUERE - BE | FEHERREND
BENTRAMSBE | »LOBENT | OBEHAER
O/ iximEls o R it
BERNTRERHY
&1 Pd. Ni As Ni 2L
MCC 2L As, Cd, Hg. Pb - 2L 7L
LB AL As, Cd, Hg, Pb 2L 2L
VBN T A 7L As, Cd, Hg, Pb V. Ni 2l
ZORRE R 2L As; Cd, Hg, Pb 2L i P
i;;i;% L As. Cd. Hg, Pb Ni L
HPMC 2L As, Cd, Hg, Pb 2L 2L
Bibrzr 2L As, Cd, Hg, Pb A2 2L
BE{kak 721 ] " As, Cd, Hg, Pb V., Ni 2L

YR RV TERAY ML, BNOFIE LHE L TITEROBENTR MM EHELE, £
D5 bRBFMPIFEAIEROEERR TN O RWEShE, YZBREEK, ®HEE» Db 0ER.
ARBIROFT—INLERENEL, YBVRITEAAV N2 L, URZ2TERAY
F o RCBITAE 4 OERES T —F i3, BALSITRENTWDS, TERHHOR—BER
BiX, USRS O— BERECYEERRO T TRREZR U TEHSNS,
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