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ACG[H (Amencan Conference of Governmental Industrial Hyglem.sts)
KEEEFEEEREMARSE

"

ATSDR (Agency for Toxic Substances and Disease Registry)
ﬁﬁﬁ%%’ﬁ . ﬁﬁ:’ﬁﬁﬁ%ff CRED

CEC (Commlssmn of the European Commumty)

BNEER

" CFR (Code of Federai Regulations)
ERFRAIR CRE)

EFE<wRXP A b (Change Management) : ‘
FEEREL; FEL, ARBL, ERL. ROV Ea—T HFRNERY %,  (ICHQL0)

CICAD (Concise International Chemical Assessment Documents)

=l E%"%’E’Fﬁﬁé'ﬁ?ﬁiﬁ (WHO)

BEM#F (Container Closure System) :
BRI IE LIRS T D OEORKER D2, BEAELIRTA, TIRAEEIT 5T E B A
ERET HEEIT. TREBELEEND, (CHQIA)

HEFRERRL (Control Strategy) : . : '

REFORMECHETEROEENS k:—?j“ihx 5, BEToEX @ﬁ@lﬁ b&U‘i’énn SEERIETD

*Fﬁ' "éht%ﬁﬂ) R, BTEIL. FEROSAOENER CREEMICBET 535 A —# &U
FiEk UEEE OEEEY, TEETE, SRR RUEETE= 5’ PRV 83T

jﬂf&o\ﬁﬁ %ﬁaﬁé (ICH Q10) ' ,

‘EHEfE (Control Threshold) : :

EEFHP OO T, BHP CYFETHERMYHAREPDEMEZ BRI & 5 FET D
T DB AREBERSRDOLNINE I DERET DS ETHWONSREE, SZREED,
BB L B E D ERETMY DR EPDEED0% L EREND,

— A58 (Daily Dose) : '
BAENIHYE Y EETORAOKRE,

EFSA (European Food Safety Agency)
B B2 2R ‘

EHC (Environmental Health Criteria)
REMRES T A ? U7 (IPCS, WHO)

EU SCOEL (European Scientific Commlttee on Qccupational Exposure lelts)
BRI DR ERZ IR BT D RFER

EU SEG (European Union Scientific Expert Group)
- BRMEA R EME I A—T

Az 3K (Herbai Products) : ' :
PR & L, R EREERF OS2 S0ERR. GRS, BEYITEYH
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RObDEZULEHETLH Do

TARC (International Agency for Research on Cancer)
E A ARTIEHEES

WA=y kU A7 (Inhalation Unit Risk) :

AKE 1 pg/l MIEARERH 1 pg/m’ DREDSH 5 PE~OYGAEEIC L VEL L LHEEShBE b
DEBRRENSAY A7 O LRE, BTAZ=y M A7ORFUILTOLERY : 2=y P RY
=2x10%g/L DBEITIE. 1 L OFEKTIZ 1 ng EEh 3 EERE ARSI TEIBRE

ni-E &Iz, 100 FAYSED 2 A@%ﬂﬁ%ﬁwrm (HEE LFR{E) BRAET D ETFHRIESHS,
CKkEEHERET)

IPCS (International Programme for Chemical Safety)
- ER e E T e

IUPAC (Internatlonal Umon of Pure and Applled Chemistry)
EEHIE - & Fﬁ'f bEE

IRIS (Integrated Risk Information System, United States Environmental Protection Agency)
FEVRVIERT AT & CREREEET)

AR (Lowest—Observed-Adverse-Eﬁ'ect Level, LOAEL) :

—TEOBERMLET C. ENEDOFTRE., B, iR, BEXIFMI. A—0ERVCREOEE |
(R LT LGS AEREELSIERITILIERNTEETRDLNS, HDY

HoORMNREX s/ & (A& ., (IUPAC)

FEMBR (Limit of Quantitation, LOQ) :

SIEOERBRA &L, BYRBEELEERZf-TEETE S, BETICEET IO &HD
EEDENZ L THD, ERERFL. RBTICHFETIERECHREEERT DEHE DL
ZA—ETHY., FZ, THBPOLBERMOERICEWTFHFMEND, (CHQ2)

B/ NEER (Lowest-Observed-Effect Level, LOEL) : '
" HARBRIRBRBIIBO T, BEER ST FUIEMICRIT B 5 AOMEBORBEE T
BEOEMZERREMNEET S, HHPHEOR/IRAE,

{EEMRL (Modifying Factor) :
EHEEHEOFMAHFIC I Y REEh, EROT—F %t NORSEICHNET 5D DR,
(ICHQ3C) (BdEFIsE & &ff¥ (Safety Factor) | Z8)

B/NY A2 L~Uv (Minimal Risk Level, MRL)
BB Y Ry RN ELZBRD, ﬁ*%ﬁkﬁfétbw E&%g@%mﬁo(xmmn

NAS (National Academy of Science)
EXBFETHT I—

MR (No-Observed-Adverse-Effect Level, NOAEL) : .
—TEOBRERGT T, EHEPOTRE, BiE, R, BEXNIFMICRHEFRELRFEESLLEMH
FlERZXRWI ERERNITEETRDLLNS., %5%ﬁ@%kﬁ§ﬂﬁ%k§

ERITHE (No-Observed-Effect Level, NOEL)
BEESI-E FXEESICBOT, WHRBEEICELTY, X OREFEXIREOLNS
M BRENRRY, HO2NHEOKKAR,
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NTP (National Toxicology Program)
KEERBET = 7T A

OEHHA (Office of Environmental Health Hazard Assessment) .
REBFREAEEMFEME (B Y 71427, XKEH)

OELYV (Occupational Exposure Limit Value)
TSR PERRBEER A

OSHA (Occupational Safety and Health Administration)
SeEemEET CRE)

PEL (Permitted Exposure Limit)
HRRERR

A HBREE (Permitted Daily Exposure, PDE) :
18 %7 0 OEELKEAPICE TN 5 RGOS KFEERE,

BRZATHAL 70 (Pr(;duct Life-cycle) : '
FHAER» LR EZHE CEEIRFEP ECE D £ TOREFMOLIERE, (ICHQ9)

fa'E. (Quality)
B, VAT A, Xfiiﬁh.‘[:rf‘Zo*'gﬁﬁﬁﬁmﬁﬂﬁ’b‘bﬁﬁhﬁiﬁ§ﬁ"aﬁ‘ﬁ.‘é’ﬁf‘? (ICH QGAL
hﬁéﬁ%&@;@%@ Fs&El LE@@“ME%%HB) . (ICHQ9)

MEUVRIwRTAL b (Quahty Risk Management) : _ )
BRTAT7HA I NEEB LT, BEEGOREIBED I AZIEOWTOTERAY b, 2 be—
N, A a=sr—iay, LEaz—mbLRBRERE7rkx, (ICHQY)

mE A7 A (Quality System)
mE A EETL. MERE~OESZRIET D /27‘!%;{9?*5 5 5@ BAEOKRM, (CH Q9)

A7 (Risk) : 4
fEEOREDELRL FNBRE LR L EOEREORLEDY, (ISOMEC Guide 51, ICHQ9)

U R 7 %% (Risk Acceptance)
UR7ERETHERBRE, (SO Guide 73)

U 27 45%F (Risk Analysis)
HMEINEAY—FRICEET2 U A7 0HE, (ICHQ9)

UAZ7EAAL b+ (Risk Assessment) : _ ' '
JRIZZRPAV PR EAORTC, VRAZIFOIRELXFTHEREZERTIRFEL -1

TR, P FOBE, RRERLANAT— F~ORFIZHED VR 7 OHIT L MNP ER S,
{ICH Q9) ‘

U 27 a2y ba—/ (Risk Control) :
)Xﬁv%/ﬂ/%mﬁ REEER S H1TE, (IS0 Guide 73)

U R 7% (Risk Identification) : .
Y27 ~OBRXIIREOTREZ 2B LT, EOEENR2RE (NF—F) Z2HET57-D0
ERERBLTTERT S L, (ICHQY)
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YRZ=RxT A+ (Risk Management)
VRIDOTFEZAA b, Ivba—)b, ala=f—val, LEa2—-OFEZIFL, W8~ -
RV A bOTEN FIR, FEFRELCCERTAZ L, (CHQ9)

et (Safety)
BEORRETIREBNWT, bUWE~OCRBEL VESHLERE L RWERORE,S,  (PCS,
2004) ‘

F2EMETEM (Safety Assessment) :

{bE#EHE A Y — FROEZEDERBF RICRBOICIIENSIREELEY A7 I 20 TOREFERN
REEEROSHEER LT Fue—F, ZOHEFER. LIELIE GBVA FFA 028w Th) )
RZTERAY P ERBEFDICAVDONRD, (IPCS,2004)

22253 (Safety Factor)

NOAELN X+ DD BRR (FAE~rFv—27 F—XXIIZOEHETRE kXL Ty 27
TEAAVMEMBLIVEREL>EEAGHN (BED) REHTHY. FE—BERE
[acceptable daily intake] MidfifZF—BIEEE [tolerable daily intake] &\ \o7=ZE&NIIBRHERY
RIBRNEEZLNIBBAR (BEHEEXEIEOMOSRALELRECRTIZLICEDS
BRABAEHEIND, ) 2BIXHITDHOLDOTHD, BEFEOMENL. SHEEEBOE, HE
End~& AREFOFIER BRI I AF AR EErNERO B ICKET S, LT0H
HHAEEER . [TERAL MR . TFReEEEAS) . (IPCS,2004)

FRE (Severity) --
AP —FhbAE B REEOEE, (ICHQY)

BEEEERAB{E (Threshold Limit Value, TLV) :
FELALOHFBENEERER{BARBEINI LN TELLELLRL TV BERTEE (+
bbb, EEMICHESE L AREE L ORICHARBIE) , ZOfE. ACGHIK X VRESH
(FEIC1E%ETER) |, 1 F 7R X8RI A2 E 40RE [ 0 5B i 33 1) 5 W BN B 1 7 iF
(TWA) THY, LEBN-oTEBSESCEELELDOTHD. (IUPAC)

Ry R E S (Time Weighted Average, TWA) : :
ACGHH i X - TEBEINTWB LBY, BEHIO 1 A 8 BERTA0HE 40 H#Fﬂﬂ)%'f@hhibﬁ 2 BN
ERE, (UPAC) |

URF (Unit Risk Factor)
2=y bY RTFEE

US DoL (Unrited States Department of Labor)
KEHEE

US EPA (United States Environmental Protection Agency)
HERERET

WHO (World Health Organization) :
1t SRR EEREES
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BETR

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, Ormris GJ. Rare earth elements-critical resources for hlgh technology Us
Geological Survey 2005;Fact Sheet 087-02.
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R 1 BEIREEE ORI H S

KHFAFSAL BN TIHE, ZLDOEFRICELT, E%nnkkh‘é%ﬁﬁﬁﬁﬁﬁ 2 E D FIH
(Pharmacopeial Forum, Nov-Dec, 1989) RUNPCSHMEZEME DO MEREY R 7 OFHED 72 IR
B L7=J5 (IPCS, 1994) i2it- <, PDEEZEHRTAZ LIt L W RR TG OFERZ L~/
MEEENE, ThbOFEX, US EPADIRIS, US FDA (US FDA, 2000) RUFOfiz X v A
thTwé%wkﬁULTwé BEPDEEOHEIZS>NWTO XY TWHEBEOEDIZ, ZZT

BEFEICHDOWTHEF TS, PDEEDHREIMRLABAVBNEEAICE, EEREIIMRLO
%ﬁhﬁ&ﬁiﬂrwémﬁ BMOEEFREITRAVW R TWRY, BRAMTHFIZE L T
1:100000D Y Z 7 L~z Hnwica=y b Y RAZFREPPDEEOREICAVONE, ZTHB X
FE3IDMEOT /7T 7 IRBBENRTVWD, BAIREROBREPDEED W Dbk, EREERE
IBRA AV, EEERFEAL, &bIEIERER~OMbLIDKEN Y B ERL TEHSh
T3, : '

SEPDEMEIL. B b BaER BT ANOA)ELXIZLOAELA HER M & 6 h BWH X T
Bo '

PDE=NO(A)EL X v MEEMIEE/[F1 X F2XF3 XF4XF5] A.1.1)

‘Z¥7EPDEfEIT. 2 L < IINOAELM HEH &N 5, NOQAELAELI TWARWESITE
LOMELBAWVBATH &V, ZZTHREINDEERER. 7—F &t MIAFT72000
DTHY, BRERREI ZA47 V7 (IPCS, 1994) BWTHNBNTWD ITRERGRH kUK
EERF 7 A —F 2BV THNBATWS MEEMRE Xt 1Z22R80 LREOLDTHS,

EFERIILUTO LR Y TH B,
FI=FRCTONEEITH DO,

v hOF—#ICE L TIEFI=1,

S v Mrb b b~OHRERIZITFI=S,

< T RAMHE P~DAEBIZIEFI=12,

A4 Znb e b~OIEIZIIF1=2,

7Y EMhLE b~OAEITIFF1=2.5,

H b b F~OAEIZIZF1=3,
FOOEHN S b ~OSRIZIEF1I=10,
Flid, EEEMEL v P EORERERE, TobbfEREZZEICANTELOTHS, hEREHR
(S) 1%, TR LVBEREAS,

S=kMo.67 * (“4. 1.2)

TIZTC, M=EBETHY, EE KIX 10 THDHEENRDE, RN AL2 KAWL AEEIIEZEHOR
ALVWZRENEEBY THD,

FR=B#E0 AT Y X 2ERICANRDS HOEFEEE LTI,

—RIz, ?«T@x%?%%kﬂbrﬁﬁmmﬁan EHA RFA VIRBONTHI0B—BL
TRVWLR TS,

FB=8HREOEERR L BRI ANILOOEH, _
D72 L HPERE (F>WETY Y X TUFR, F3. A XRUY L CRIER) Mg 57
BRIZIIF3=1,

BEIEROSHBAR L S — S 5 LRI =1,

iF > HE D6 A BB IR - W D3 SERIRERICIIF3 =2,

F - IR O3 A BRI - i O2EMHEBRICIIFI =S5,

LY EHEOREICIZF3=10,
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TRCDFFICBNT, EHHAOTREOHHORKICITEVWEFOREARAWbh D, #lAHE,
7 o B9 E A MRBRICI RIS AV b LD, _

FA=FELEHE. FiE, BEEEZEDRWESAMYE, MEEEIEFEORGICEA X
ND T EWHBEE, SHEFERBICBV T, ﬁtﬂb{;‘?ﬁb:}ﬂb\t‘on%

BEEEE 5 BIREEICIEFI=1,

BiEst bRV REMICIIF4=5,

BB E A D EFHEEICITFI=S,

BB bR MERTIEICIZFA=10,

FS=NOEL®#&:bhid - EEsIcEA é;m.’a L AHBER,

NOELIZ1ZF5=1,

NOAELIZIZF5=1~5,

LOELIZIXF5=5~10,

LOAELIZ }XF5=10,

LA PDRTEE LT, 28 L7-REIT. NOAELENOELE: DEWCHOWTEEL T LT,
| BREPDEEOHREIBRLUEHELRBITAEEY [HE) 2b0OrENPKOVTEEL TV
Mofird, BOBREROPDEEODR EICNOAELA AW LI, F5& LTIBAW LR, '

b MEEHEIZ. bt MNEIABZOEELS0 kg RELESDTHD, ZOROFHEITIB W TEM
SN BIEREKEGD ke XIE70 kgt LT L VIRV DF SR, BNORSEREFEET 5, BHIC
Lo TIFEENS kgRBETHDZ BB INTWEIR, ZH6ORBEFIIPDEEOCEREIZH VD
NIAESAEIC L VEEIN WA EEZ N, RUAERBRNER SR TWAZ LT
WEEINBRETHDB, MICBLTE, PEACEAREDFEFERGEVCALRERATHE EELD
h, ZOADEA»LOT —FHBPDEEAOBREICACLNATWS, Ldi- T, REPDEMEIX, /»
RADEFZERLEEERICLEYNRLOTHD EEZ DD,

AL 1@@%1512: LT, Tvermoesd (2014) L ViR &, b FEEEHIIBIZ a0V b0
EMRBICHOVWTEREYT S, RIOFKEIEICEE DNOAELIX] mg. /day'('ﬁ;éo ZORRITEITS
3 AR 5PDE{E‘G¢ korkiElshb,

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

ZOFIC BT,

bt FOBREBTHDLI-HFI=1,"

b MEGEZERT D DF2=10,
HERHIFE S0 EM THDH7=DF3I=2,
BEREENED BTV D=1,
NOAEL BAWVWLH TS F5=1,

FALL: = @jc%izjawc%’rﬁt:mw bBha{E

Z v hOIRE 425¢ < 77 ADEENE 43 L/day
HIRZ v NOEE 330 g 7 XD E 1440 L/day
<7 ADERE 28¢ Ty PORRE 430 L/day
iR~ 7 ADEE 30g v b ORRE 28,800 L/day
EFNEy POEE 500 g A.F DR E 9,000 L/day
T AP ADEE 2.5kg YA DR & 1,150 L/day
VY XOFE (EEXIIIHEER) 4kg < 7 ADEKE 5 mL/day
v— A RDEE 11.5kg | v FOFEKE 30 mL/day
7 v FPOFERE 200 L/day | T > L DIEEE 30 g/day
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LB 3CER

fa—y
.

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:/fiwww.fda.gov/F 0od/GuldanceRegulatlon/GmdanceDocumentsReguIatoryInformatlon/lneredlent -
sAdditivesGRASPackaging/ucm2006826.htm.

Tvermoes BE, Unice KM, Paustenbach DI, Finley BL, Otani JM, Galbralth DA. Effects and blood
concentrations of cobalt after ingestion of 1 mg/day by human volunteers for 30 d. Am J Clm Nutr
2014;99:632-46.

\
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6% 2 - TERMYICIR DR E PDE &
# A2l TEAMPICEITE—IRER'

TLHR 75 22 N 2F OPDE(E A OPDES., % AR OPDEE.
pg/day ug/day ng/day
Cd 1 5 2 2
| Pb 1 5 5 5
As i 15 15 2
Hg 1 .30 3 1
Co 2A 50 5 3
v 2A 100 - 10 1
Ni- - 2A 200 - 20 5
Ti 2B g8 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 28 _ 100 10 1
Se 2B 150 30 130
Ag 2B , 150 ' . 10 7
Pt 2B 100 - 10 1
Li -3 550 - 250 , 25
Sh 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

V' ~oRZB W THRESNSPDEMR (ug/day) (%, FHE3DE® ./ 77 7R Shi-Ze&ET —%
FEICBEINATEY, HFEFIcER NS, £/ 77 7POPDEEFEEEA ST 2L,
EBECETSLOLT B7cH, ZOROPDEMTEREFT W UIAMCEEEA SN TV S,
10RO PDEIEIZ A I & L, BEEOBEMICHERAEAT S, 10K D HRKEWPDEHEITEE
AHEFIHT AR EA TN TS, ZORCBWTHEEAMIEA SN RANL, &
PORSFEBIZE L TEEH N /EPDEEIZHEH SED,

ZAEIEBWTERSRTWALE
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FFA22 ATy g OO TR ERE

ORI ENTEER, BA, FERUCFEMEOTRRMEBDICE L1/ 7 287 0<A 7
0JT ADHFBESZRTHOTHD, —BHENI0 gl FOBAFOILBERMDEZFMT 57/~
WICF Ty a VIBBRENEESIE, TRO0BREREEBSAVWLRDZZENERHERTY
Do TORRFOFFIX, RAZUESHN=bDTHB,

e | 7R | BORAORE BRFORE R A DR
ng/g ngig nglg
cd 1 0.5 0.2 0.2
Pb - 1 0.5 0.5 0.5
As . 1 1.5 1.5 0.2
| Hg 1 3 0.3 0.1
Co L 2A 5 0.5 - 0.3
Vv . 2A 10 1 -~ 0.1
Ni | 2A 20 2 0.5
Tl 1 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
| RrRh 1 2B 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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6% 3 - @O
TrFEY

7 FE D PDEEOBE

7 FE (Sh)

&n R TN

PDE (pg/day) 1200 94 A

FF i

FrFELy (Sb) 1E, RARIHFETIHEEADEEEITRETHY ., He RMBETEICBWTHAY
bhad, INEOTUFEUVRERFIZRWESNS, Ty FEUE, 3 RUS OB{EREBTE.
T+ 3, 8BELTOTYFEVYRY 2~3 O=@7T T {baHii., BETHMER OSHET
BHLTRLEETHD, BBV IV TATFEY (APT) Lok ohO7 FE/ i
WRREFEREL LTEEMCPAENTHS, ZBET rFEvid, fiE: LTRAVv T
3 (Flxif. REBERROEHRERCAVONARY ZF LT L7 HL—1 [PET] OREIC
BWT) , TVYFT/3R5BEMELAATHRLS., RELEBEPEEIZALR TN
(ymmzww)n7/%%/&@:@M7/%%/ﬁmﬁﬁmﬁw%@T%éb APT 1X7KEE
ri—cm (WHO, 2003)

LSV ORIL L 725 B

_APT 1X. S9 DAEEZPbLTIHILERXTHEAVLIERRERRCBVWTRETH = -

(NTP, 1992) , 7y FE)IREAERZFFREICE L TRBETH L LELN LR, BisF
HEOUVE 2a—IBW TR TA/RESEB LA TS (WHO, 2003) , AFAIEERREBRAIIL.
BOERBICLAEBAEY 27 OFHMBICHFA+2THD EEZ LD (Lynch ef al, 1999) . b
FERUEMIICB VT, BOBREZOSE2ENBEIIHEE TS L Bbh., #l. TH. &
HEZRFEBEITWEERSH S, BOBREHROT FErBRRERIT<Y (NTP, 1992) .
F v FOEEERBRICE VTR, EEEERTRUFBOZEER R R b BEENE W EEER
Thol-, BERMIChbiE3 7 rFerOFBRERANR., © FRUESHOWTRIZRBW TS FFkazIC
BERAEEFSHEEZEL A UED, Newton B (1994) 1Tk b Efs ST RAZEN AMERERIC
BWTH, vy FEZEBHET VRV 12 HARBES Y%, 12 BAFOBSIMART L
hiz, BEBVT, AROREETHADIRD b, EEDIL. ZBIET VFEVRRR
MEFFL TRV EER L. BRAMEMEE LS TRBRICBE 3 EEIE RSB Ba 0
BETHITRIERZIERZL TS (Newton ef al, 1994; WHO, 2003) , .

B NREREO PDE i

T UF T A~ORNBRICEDRBERRBEOT—FR, v UVARCGT vy MCBELUTHATETH
% {Schroeder et al., 1968; Schroeder. et al., 1970; Poon et al, 1998) , KEEFRZEE v 7/ 7 A
(NTP) i&., Ty PR~ AT APT 280kEE5T25 14 HFERRZERL /-, ZOHERIZBW
T, APT 2. ZOHRERBE TH—ROIICEERBWZ EBRRWE S/ (NTP, 1992) . Lynch.
Bik, Poon & (1998) OF—FE#H/FHfHiL. 7 >~ FIZ 0.5~500 ppm @ APT % 90 A RE/KRE
LRBRIc Wi, & & TOPHEEETRORERERDICE-3E& NOAEL it 50 ppm T
HBERB UL (Lynch ef al, 1999) ., ZOFTRIE. FHLFID Schroeder & (1970) 76 D#FE
EFBLTWRY, LER-T, BB, NOAEL, T74b% 50 ppm (7 FEE LT 6.0
r@%ﬁ@ﬁé)%§L~ﬁﬂﬁﬁﬁ®ﬂméﬁﬁbto :

%Eﬁﬁ(ﬁﬁlh%mf%ﬁéhtm~m)%%Eklnr & MR RO PDE E% AT O
X5 wENT 3,
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PDE=6000 pg/kg/day X 50 kg / (5 X 10X 5 X 1X1)=1200 pg/day
HEHIC L 2 REER O PDE &

FFEOFZEHRE (FEEORE. FHREERCHESE) 8, 7y M~oBEEAKERSEOK
HESZHREWVEMEE CHot, Lizho T, HEHIZK ZRERD PDE EIZSWTiE, &b
V> NOAEL 3.0 mg APT/kg/day (7> FE> & LT 1.1 mgkg/day 18H) 2EICEELE, ZOE
X, v bo oo AHERENOEDNE (APT 2EENKREINIHET » MoBiT 5 6 mgkg T
OFFBAERRICESS, ) TP, 1992) . COARTEEFEEIBDEARD -,

{EEFEE (8 1 ICBWTEESh FI~FS) 2EBICANRT, ROE 3 BREHDEGRE
CEELT, BRIC L 3REEROPDEELZUTOL HICEHT S,

PDE=1100 p.tg/kg/dayXB day/7 wk X50 kg/(5X10X5X1X1)=94 pg/day
W ARERFD ) PDE &

S v hOEEHREERARRAREELE, IhbORBRTRDONEH~OEEBII—EL
Ty, 025, 1.08. 4.92 BN 2346 mg/m’ D=@{ET > FEF R FEAVWET v b 13 BREE
AERE: (Newton ef al., 1994) #3505 — &, NOAEL 1.08 mg/m’ % R\ TR AMRZEED PDE %
WELE (Sb iE~83%) , £V ﬁﬁﬁmﬁﬁﬂ#hm\rﬂﬂiwﬁﬁﬁiﬁrﬁaﬁﬁﬁmﬂzﬁ%ﬁ D
MAED LT, TOFTRIEL, 006, 051 KO 4.5 mg/m’ OEREEEZRAWE 1 ERIOMB AR
RBIZBWTRER LR 2o, 20 1 FRBAFRERRICBWOTRISAEIRED bhizdhots, |
W ORBRTH IEFORENIIERECENRE LOFERERIR Lo T,

EEREE (T8 1 ITBWTEEE Shic F1~F5) #ZEic AN T, WABRERO PDE {EZLLTD
EOKEHT S, '

- 0.9 mg/m® X 6 hr/day X 5 3
. 0.16
IR = day/wk = MM .00016 mg/L

24 hr/day X 7 day/wk 1000 L/m’
_ 0.00016 mg/L. X290 L/day .
1 BRE 0.425 ke 0.11 mg/kg/day

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

B35

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 tox101ty 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, Fostex: 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, moblum antlmony, vanadlum 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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=3
v 3D PDE A DHE
B3 (As)
pequ B %A
PDE (ug/day) 15 15 1.9
B

tE (As) 1T, BEPOWEDZ L ZAIEHD., &, B, BBARVKETICEET S, £
v EM FA, ZEMEbe R, BB Y vA) EEG @A vBTMNI oA K
Bkt 3%, b8 CHFEETH, b FOHASMICBIT 3 e RoFRLREDENMETa L TY
AN ﬁi%%tﬁz‘n[s}%nniéﬁ]k%%%éﬁw_%@"e&é Enh, ZOREWHTHRITES Y Eir
EREY T3, :

LM EEDIRIL & 7o T

TR, BEENEFTA8, BEFEEZ LRV I ERRINTEY., b bORBAME
& LTER ’fﬂéh‘(b\é (Group 1; IARC, 2012) ,

%®ﬁf@RUﬁﬁfﬂ774W®t®k\E?&UtimA%kOWT§<®)R§T?X
AV FBREBSNRTEY, UFV A7 7EAA ML, BiER L, BERERGT o —F%H
VW3 (Meharg and Raab, 2010)

b F O EOCEEORESITHH TIIERERTHWRVDT, VA7 T7TEX A2 M, BEE
BEINTZADERICBITEFT —FILEL #HL TS5 %72\ (Schuhmacher-Wolz et al.,
2009) , b MRV, BBARUIHERPAZEOV TS, ERBREICEEL TS, &1
BREERL. RS, P, Bh. BERUVEROBAKCEELTVWD, BARSEOSAY R 7 08
ACBE T 2 EELAS 3 5 (ATSDR, 2007; IARC, 2012; EU EFSA, 2009; WHO, 2011; US EPA, 2010) ,

BOEREOHERFPAMOFEREBICHL TR, XF (BFRLE, SEALE) EOHELEE
I, Bl BDELESEREWVER L Bbh iR, NERR, AMEERCHMRENEEBLIE
BN ATEMIEE E LTHRE SN TS (IARC, 2012; Schuhmacher-Wolz et al., 2009; US EPA,
2007) , —EOEOREEREL, 0.02 mgkg/day? FE 2 v ZORBECHERENSHET S 7
HRHB L, BU0.0004~0.01 mgke/dayd £ ZFEHETIZERNIC@LBERR LRI L %
LTS (ATSDR, 2007) , ZOMOFHMFEARICE L TiE, LOELXINCELEBET 5720
Wt REZET—FBRy, AN ERMIZ, RESAICERTSMEMENRSH D (ATSDR,
2007) . BEREBRARUVHBRAECICERRASOENFERERNEOHBRE TCHL LELD
LB A (Chen ef al., 2005; Hsu ef al., 2013; Ahsan and Steinmaus, 2013) ,

FAEEETO1000 pg/LUl EO b FBREOHFAICBRE SN EEAOER (~40,000) OB
L EBA A, EOERATEBEMBARCHEAADY RAZTERA Y FOEICRE-TNS
(US EPA, 2010) , BBA VAT IZOWTORIEDAZ 7T U VAL, EREORE (<100~

200 pg/l) TEARDEMIENRAY A7 ZRE L TR (Chu and Crawford-Brown, 2006, 2007; .

Mink et al., 2008) . Z#ukX, Schuhmacher-Wolz® (2009) DFFFELFE L TU iR,

BRMMCETBRAZ=y P R pg/m® %= 0 0.0043 13, KEORESHT 2 &Firbo7r—x
#3iC US EPA ICX W&ES (US EPA, 2007) , TV AMBELIEERSIT, US EPA |
r—ﬁkﬂfé%wﬁﬁﬁﬁm®71u—7/7ﬁoﬁ%@RU%W:—?ymbm%@%tﬁ
THEMT—& #]ViAA, US EPA D=y Y R Z7{#% (URF) #EH L, YEEESIT.
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" URF pg/m® 70 00015 #EH L, Z0 URF ik, FRMBAFELED Y 227 1/100,000 (23
T HERPRE 0.067 pg/m® LHERT 2 LD TH S (Emaguntla et al,, 2012)

B OREREO PDE &

RIEEEED PDE Hik. EEICHTA e ROBEREZRLLZb0THY, REFEWH -
HEERAET (ATSDR) MRL KU} US EPA M BREEE 0.0003 mg/kg/day (ATSDR, 2007; US EPA
2007; EU EFSA, 2009) %32, 15 pe/day IKBEEZRELTWEHDTHS, ATSDRMRL ZHEiZ
BH &/~ Y7% PDE ik, #BKERELFE L Ty (WHO,2011) ,

PDE=0.0003 mg/kg/day X 50 kg=0.015 mg/day=15 pg/day
MRL OEHICHZAEN TN D Z &0 b, BEEREICOWTIEEH Lizho7,
HEFIC X 28RER O PDE £

v BOROREROEMFHFIRARIT~5%TH D, HHEENRIERIE. tRREOEWEK
B (EROSTRIIFBEZIRL TR, ) PEOREFIONLEBREAZHRE LTEROHE .
W% 6 BREFELZRRNOBLR TS, CORENLRNRIIN 5%LB|ESIT (Zheng
“etal 2002) , LMo T, %% PDE fEITE OIREO PDEEL F—Th 5,

PDE=15 pg/day

% AIREFED PDE i

BEEEHE L 33\ C BB~ O ARE R ORI S AR N OB OIFREERD Y R 7 OREIAHE
ENTVWB, MAILBRLIREBAFMEE S PDE EOREICHWV SRILE, ROFEE R LT,
BERENBICEAERIHEMICRR L TR 2 Th b, Mi% URF iT—WAROREH#EDT:
DITREINTHWA I D, EFEEIIMNEL Ehizvy,, Emraguntla B (2012) XV FERS
NiHEEZEIC, VRS 1:100000 2BEE X D &, BRARERO PDE ERUTOL 512225,
PDE=0.067 pg/m /1000 L/m’ ><28800 L/day=1.9 pg/day

W=r PDE {Hid Erraguntla B (2012) 0 X 0 R S = BEOERY X?SET/W&)B?%B%LL
URF 2Z LEbDOTHS T L b, EEREIC OV TILEN Lfmn

- BB ' .

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

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

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

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

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

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

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

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

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

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

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

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

© US EPA. Tox1cologncal review of inorganic arsenic (CAS No. 7440-38-2). In support of summary
information on the Integrated Risk Information System (IRIS). 2010.

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

Zheng Y, Wu J, Ng JC, Wang G, Lian W. The absorption and excretion of fluoride and arsenic in humans.
Toxicol Lett 2002;133:77-82.
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ARY 7 A

23 7 A0 PDE fE0OEE
‘ : Y g5 (Ba)

2qn EH ‘A

PDE (pg/day) | 1460 730 343

Frim

AU 7 A (Ba) ik, BEOREY, SBEATEHLITALV THERTHY, BEDOHIEIP
TEBIBI L, KERET D, Ba@bA AV RUKEBEEOAY 7 akal (R, HEUE.
KELE) TR ET B, AU UL LW o REMEAD O AMEEWIE, BEETT -0
Ba(2H) A A AU, —RENCE MOH L TESHTH D, AV U LAEEREENICNE TR
<., REEBEMNBERIITR O, BREEAY UL, FIERERERA. BoBasl,
HTARCFDMOEEOEEICBIT AR & o lotfkx &M H% - (ATSDR, 2007)

LA DIRE 72 o e BN

BR T MIBWT, FEEANY U AR EROERSEFERNL, BHES, RLERHE
BEWEHENTHD LEDRS, TowmErxgs LBERRIT. RY VLARELEREL
OBEMICE T AHMETHFTHEOTHD (NTP, 1994) , AL, RAFIER, BRHE
BEERE, REETWIATAE, BHTHEER, SEEMEMHEENCCEL LTERATEIRICE
ITARROFEETH o/, INHOELIZ., e~ A TERHIBE SN BRABENLEEER
L IFHEEFMCHALMC RSB EEAE LW, IECKT 2EER, REBERICE T
A LNIEHEEELHVEMBEE THHFEEEXH D (WHO, 2004) . AT K SE{LAY
7 A~DOREREX, B, KR/ XEEIN LV o leREXREF|IZR T HRERH S
(CICAD, 2001) ,

R ER D PDE

AV ) A MO2oDB TERESAFFEMICIS VT, FEAY 7 AEETS mg/LOKEHE LTH
T AOERE, FHAY T AR mgLOKESRAL TV ADERE OB T, MEXL O
BRERE L UIBEBOARRICHFEERRD bR oz (WHO, 2004) , ZORBENLE
BAVENOAEL 7.3 mg/lL& AWVT, ROMBAEONEEE? Lidayx VT, ROBREROPDEES
PTFOLICEHTHIIEHRTE S, '

PDE=14.6 mg/day / (1 X 10X 1X 1X 1)=1.46 mg/day=1460 p'g/day

YESTIC & 5 BREREO PDE

Vay) ?A{E‘%«%’\@Eﬁﬂci HBRBIGRIEET—FIIRUTEE Lo, AU U ADAEYEER
- FIAEZ, RARUALSGRTERENR 0% BT 0% THD EHESINTVWS (ATSDR, 2007) .

Lic#io€, RORIERO PDE EZEIERE 2 TRL T, EHICE 6&%5#0) PDE {[EX#&EH L
e GIEIERE#HSIATVDEBRY) .

PDE=1460 pg/day / 2= 730 ug/day
R ALREERF O PDE fﬁ

RY T AMEEM~DBABRERIRS Eﬁ@—f—ﬁ'&iﬁé e biplnofz, KE%@E (US DoL, 2013)
RE, RIS Y U AR B Lis TWA % 0.5 mg/m’ ERELTVS,
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BEEAE ((FEICBWTEEBENEFI~FS) 2EZEICANT, WARZEFOPDEEF L TO X
SICREHT S,

i . 500 ug/m® X 8 hr/day X 5 day/wk 119 jighm®
ERRE I = 24 hr/day X 7 dayfwk 1000 Lim® 0119 pe/L
—REE= 0.119 pg/L X 28800 L/day —68.6 pg/kg/day

50kg
PDE=68.6 ng/kg/day X 50 kg /(1 X10X1X1X1)=343 pg/day

BER

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

Brenniman and Levy, 1985

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

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

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

WHO. Barium in drinking-water: Background docurmtent for development of WHO guidelines for 'drinking—
water quality. World Health Organization, Geneva. 2004. WHO/SDE/WSH/03.04/76
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FRFITL
H ¥ I U AOPDEEOEE

FRIvA (Cd)

A EH BA

PDE (pg/day) 50 - 1.7 1.7

Frim

HRITA (Cd) ITBEBEETHY., BbEVWKRORMEEIMAFEEL b2, BRA T
GTRETRWE SN, BEARICIIEL LTI RFIvLAEENLEDLNRD, (ATSDR, 2012) , -
BRI LE, 2 OBEIREBOLTEE LTHFEYT D, B FIvA REIFIVLIRT
MBS FI AL naolnd2h0dh FI UAERAKEBETSHY, ZOMOTREEEIL, B, X
RIZEBE L OHEEERIC L o TKEER IV EVWEOLRDED, I FIT A BRIEIFITVA
O ABBELDON FI U AT, FEARICBOWTHEL LTAVWbhS, I FIvLas
&3 ANAF= LS OBRMARICANORD,

ELUREAEORILL 72 o

HFIU LR, BEEEEFET L, EREEZBLRNIEFTENTED, & k DFD AN
HE LTEBENTWS (Group 1; IARC, 2012) » F FI VAR FI U ALEWIZ. MAA
FEXEZT, ER, AFITARDY FI T MEAM~DREE, BREEARURISIRAA L
OFICIEDIABENIZED I THD, '

B Y ARUA KLY AE~OSOIREICE L CRE RS SRR TH D
(Buchet et al, 1990) , B#HERUEBICHT52EIE. BLHOBEL~ATRDLN, FFIY
LARBOBREENEVw—HI—THD (ATSDR,2012) , .

R CEIERREFBE LT FI U A~ORABRELTUL L= 2EOBEFHE,» b OREIE, &
FI T A~DORARBICHELERENA (ELLTH) VAZOEMEIIFELTWS (IARC,
2012; NTP, 1995) , W A==y kU ZXZ 0.0018/ug/m’ 2% US EPA (1992) Ik h#EEH XN T
o = -

BOREFFOPDEE

FRITAEVCIFIVLAE~OROBECETIBZEFNFVFMERIZ, BFETHD

(Buchet et al,, 1990) ., BHECERICH T2 HEL. BEOBRE L~V TRDLH, FFIY
LABREORSEREN—F—TH5 (ATSDR, 2012) , 7 PRV A TOH FI T AICHE
THEL OROBERRIT, BRAMEOIRZRL TR, Leh->T, B0 MmERE
AT, B FIYARET 2R OEEROPDEAEZRETSH I & & L, ATSDROFFCH Y, &
PR ICMRDMRL 0.1 pg/kgE AV TREOMEROPDEMERET 5. Tivid, WHORKRHKIRE
{E0.003 mg/L & FJE L T\WizLy (WHO, 2011)

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

MRL OEHICHBAE RTINS 2 Avh, BERMIC VR Liab o,

| ST X 5 UERE (OPDEAE

B EL9 506 mekgEAICSHE TN LES v FZEMRRICE D . BTELECREERRL

7= (Prozialeck et al, 2009) ., ZORBRTiIFE—0RAERAVWONE, TORETRLNALEE
B, REWNROGRAS T —A—5BEZ2 DL, ZORROLOAELII0.6 mgkeThH D, H
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HIC L BREROPDEEDREI Z ORBREE AV, 0, 1, 2, 4, 8, 163132 pmolkgDi
{bH F2Uh%ETy MUETERES LIEROREREHRICB WL, N2EROBRENBKE TEA
T16 pmolkgPl L DR ERECHEHIMIICPIENERD bilz (Waalkes ef al, 1999) , HEHEMIOEA
SEREN, ERELICIRESNERRERON FI UV AZREMIZO > THIET 0L 5 2R,
BN THD, ZTOBRST, Y FIVAORERICIIEROBEELHEEL Y LR U3 AN
H5H, BEHRE (HFITBOWTEBEENEFIF) EZBICANRT, RUCESEREMHETHO
EFRSICEELT, ERCX mﬁﬁfgﬁﬂ\%@PDE{E%u?o EOTEHT D,

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

PDE= =1.7 pgfday
WFEWAH%Aﬁ%f%ﬁhﬁ%ﬁbfwézk\&U&T&@fﬁ%ﬁﬁ%b%ht:am
b, F4 2 UTHRE 5 28R LA, ZABOFTRIIEESENARENRLOTH D, PDE HOR
IZ LOAEL # Vo Z &d b, FS & LTHRE10 ZBR L, '

R AMREE S OPDEE

HRIYARBELTEEHENEBRAT=y FY RS 0.0018/pg/m’ KUY X2 L~UL 1:100,000
ERWC, BARERO PDEELUTOL ) KEHT B LR TES,

1X10%

=555%107 3
18X107 Jug/m ng/m

% AMREERED PDE fE=

PDE=0.056 ug/m’ / 1000 L/m3><23300 Liday=1.7 ng/day

2=y N RZT7Fo—Fic LY EE T PDE {EICRE L T, %wﬁ%_ﬂfo—?ﬁ%ﬁﬁi L
!,\

BEIW

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

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

IARC. Arsenic, metals, fibres, and dusts: a review of human carcinogens. Monographs on the Evaluation of
Carcinogenic Risks to Humans. International Agency for Research on Cancer, World Health Organization,
Eyon. 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, Bonvenire JV. Preclinical evaluation of novel urinary biomarkers
of cadmium nephrotoxicity. Toxicol Appl Pharmacol 2009;238:301-305.

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

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

WHO. Cadmium in drinking water. B'ackground document for development of WHO Guidelines for
drinking-water quality. World Health Organization..2011 ;WHO/SDE/WSH/03.04/80/Rev/1.
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7a A

77 1 ADPDEBOIEE

. Zuhk (Cr)
. | &no , 12 | BA
PDE (pg/day) 10700 1070 2.9

Frim

Zuhb (Cr) 34 RBRERECHFEL, Zhb0 I bRBEERDLDIL, C0) (A7 LA
g . Cre). CEHRUC(ENTH D, CrOIRBERRKBLEZT A &b, (BEEEKIZBW
TELTAE LTRAVWLNRD, CEHIREHRBIEFH THY . 7o sBE (Co7) RUEY oA
B (Cr,0/) HELILALNIEAFI T4 ETHS, C3HiE,. BETTELERADL
NAWETHY, 7 FUBGRCEERNAILETH D, 70LORZR, 7 FUERCEED
RMOEZES EFRZ L, RARERERR., BRSEBR OHEREEICEET 5 o ieEsdH
% (Anderson, 1993,.1995) , EFERPOZ o ADBIEE LT, H6AK, R - BEIEEHR
ZHLOBRHEECCHEREZ NS, CEeHAEEL LTRWONIBEEFE., BEELND
D7 o AOERE, LVBEEOBROCEDOHEIELEW I I ViE, €B7 b (Cr(0) XILCr(3+)
DHBBIRDILDOTHS D, LENR->T, EERRAICET D ZOEEERMIICGHDOEEMD
SEFRICESCBOTH Y, CreMEZDFHMEN SRS TS, Cr(eh)d ik & L THH
ENABEICIE, BEMFEMIIZOFE (CeH) 230_EThHD, HFEAL LTHET S
ah (B, Bibrobs - 7Y =2 KEMEZ B A - U —) i, BEEBCHENEATWS
ZEhb, BEHAL FTA rOBEREHENTH D, :

REMEIRIEDRIR L 2o 7ok

BES%DCRO; (7 bk LT1468 mgkg/dayti ) Sl 2 EEBRELEZ v M, BE%

BERERhoT, LVREDT v MoBT 5REHRSE5HE (Anderson ef al, 1997) IZIBWTik,

Cr(3H & LT15 mghkg/dayD B SETEFEEBIAD bhih oo, 72 A0ROFRMICE LT

i, BEARESREERRSEShTORY, —EEIZ, 1.5 mgke/dayDCr(3H) D OFER
(US EPA, 1998) %, BE~OHFEXEICAET S O LITTHEINGRYY,

WS —FE LY a—L, BERRIET . TEEEROBNL 2B EEREE LR,
B NREROPDEM

. 2000, 10000&Tr50000 ppmDAEDE 2 Y BCI(GHE T v MR U~ U RTRERE LI 2FEME
BAMERR (NTP, 2010) T, HAPKEFETS 7 n ACBELTROBEEERH D, HoEEL
BbhsREMESRRELNTE, AR T460 mgkegEO BT v MOOEIRIEDORBRAHM
Liciz®, v¥al rECGHD T v P TONOAELIX, {EH&ED mgkg (11.9% ; Cr & LT -
10.7 mg/kg/day) Thofr, ZORRCIZHABKEESRD bRRDPoTLZ b, RBROEFE
BIIFREERZFREBEL TS, £, ORI, B~V ARV TOfEOM ([BEER)
THERD LR olz, EEREE HEICBWTERENEFI~FS) 2ZEICANT, OB
BEFOPDEEAZLITO L D ICRENT 5, '

PDE=10.7 mg/kg/day X 50 kg / (5 X 10 X1 X 1 X1)=10.7 mg/day
BEHC X 5RFR OPDEM

Cr3N & 5E L LTRIRNE ST 5 L 0B, SRBIREY RV, BHER T 005
pg/kg/day, FEATIE 15 ughkg &72->T 5 (Moukazel, 2009) ., ZhbDHER—FREREZIBL
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3 EEERE B, BUHFERRCEHEROTRICH LT BELINE S »EHMT5
Wi, o g, . :

e MIELTE, BEFNBEZRICED PDE EOEHOEL 2D L5 RFART 283 2ho7,
7 u LR OERS v MEADORIREROEHENFIAENE 10%THLZ L2L (ATSDR,
2012) . ROREEED PDE [ERETEES 10 THRL T, BHIC L 2BERO PDE EZEH L
G BEICEREATVA LBY) o EHIC L 5RERFO Y 1 AT 538 PDE EIZHTO &
BYTHA, . ‘

PDE = 10700 pg/day / 10=1070 pg/day
% AR R OPDEE

Derelenko & @RI (1999) TiE. FMEECIGHRIF#13:8MH (1 H6FF R, HIcSEME) BRARZES
Bk Zh, ERKEREBERE (BEZEKENE, TRDE) RURREDOREREENRED b
iz, ZOHEITATORBRHETHEDONL, LOAELIX1T mg/m’ (3 mg Cr(3H/m’) TH 3,
ARSI RBHECIGH R T v MCBERBRARE L2RBR Tk, WTIBE L Th i@kl
B bhhkholk, ZNLOF—FELE, BARE TOMRL 0.1 pg/m* % B AREROPDEHED
FEWAz (ATSDR, 2012) ,

" PDE =0.0001 mg/m’ / 1000 L/m’ X 28800 L/day=2.9 ug/day
MRL@%ZHjEC%EJfﬁii’LTb VAT EMD, BEEEICOWTITEBE Lo,
BEH |

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

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

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

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

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

Moukarzel A. Chromium in parenteral nutrition: too little or too much. Gastroenterology 2009;137:518-528.
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 (I11), insoluble salts. Integrated Risk Information System (IRIS). 1998.
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a3k
z230  OPDEfE O EE
2391V {Co)
&0 ’ 5 %A
PDE (ng/day) 50 . 5.0 A 2.9
Fram

a9 b (Co) 1k, RERDOTLET, L OBE. BE,. MARVCERLWVE0MOTRERE
ALTW3, a3 M, V4 I B12 OFRFAIRBERERTHY . ~ESu U5 EUERE
B THICEEREROBFOMERL LURRETLD, £ MOLHEATLETH D, FHHNRE
M. 1 BF 11 pg O 20 b2 AEEMLHIERT S (ATSDR, 2004) , Y4 I B12 OHERFRE
BIE 0.7~2.4:pg/day THY (NAS, 2010) , =50 k& LT 0.03~0.1 pgicfl% 35, b MERN
B B EE oS N OXLFAERFIBRIISEES L TWRY, 30 Med (B A2
Z s L b)) EBRREKRLICEOTREE LTHVW RTINS,

g2 PEEETEDARIL L 72 o T T

IARC (2006) 1%, FifgE=/ b b RUVEOMOKEN]E Co@HIEICIE, & MIM L TRBAMEDR]
REPER D D EfEF L7z (Group 2B) . YRERBROT —#iX, 7 v PRUE b COMBRALHLA
FcREEND T EE2RLTWS, 290 MBI, invitro DEEFHIZE L CikgETch o=
B, in vivo DRAKEESFEECE LU THEBETH -7, NTP I, HEECHO<-T AKTRT v b
TRBAEOHERIEEAE SN LR LT (NTP, 2013) , & PEBITFZRAIL L BREIRA
HRBRTERIIBOLNATELT, BRAMICELTHEIRTWARY (US EPA, 2000) , B MMZ
REROBZESEEBEGERBWTE, ROBEMESZRbEZESH VTR CH S (ATSDR,
2004) , & hTO FDORAREIX, ESE UCAMEL LTHALR T3 EE CHITHOME
0 BRI NSRS B OB R A IC BB LTV 3 (ATSDR, 2004; JARC, 2006)

| R OB &R OPDEE

B OEERFOPDEEIZ. AFRRERE FOF—FE2EIZLTWD, 150 mgDEfb=,30 M 522H
ME MCRERDBRE SEEBEIEBNTH. RbEZTESEWIEEREEDT. RnREME <
Hote (=230 k& LTHI mgkg/day; WHO, 2006; ATSDR, 2004) , =/ k& LC1 mg/day®
CoClL%88~00 H FIfBE L7z & MEEEE 106 (FBHEsH, LiEsH) OoRBRICBWTIE, FRimEk
MEXITFOMOEEIZ D Shidho7 (Tvermoes ef al, 2014) , BROBEROPDEHE %,
NOAEL 1 mg/day% ZACIRE L, BEMAE FHEUCBWTEZESNEFI~F5) #ZEBIZANRT,
RORBERFOPDEEZUTOL S ITHEHT 5,

PDE=1 mg/day / (1 X 10 X2 X 1 X 1)=0.05 mg/day=50 pg/day
MEPDEAOREICEN L MRBAEA Lisd, F3E LTEERK BN LT,
bacd: o tain mﬁﬁﬁwmr«:ﬁ

290 MEAI~DOEFIC L 2BRBERICHE I EERDOH D7 —F i3y, 20 MR o<

W MEEHORE DIGEROEMFENRI AR OFHEIT 18~97%TH D (ATSDR, 2004) . ROEE
FREDAEWZEHFIAERMEN L EERB L, BORERKO PDE [EXEERE 10 TEHRL T, EHi
X BRESO PDE E2EHLE G BREBITWAILEY) . BFICL3BERO oL
MZBE3 % PDE{EIXEATD LB THD,

PDE=50.pg/day / 10=35.0 pg/day
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e MRS OPDEE

B = AL R ROVE O O ABHECoHEIE, t N CHOBEE 2SR TTRESH S
(Group 2B) . ' j

CAME, WERUEMERERIT, BENRRARBICLD E NTHLONDIESAELSOE
EHEMETHB, TNOOTF—FIXMEEERLIVEWVWLOTHEBEEZLNATVWSZ L, KU
B L FOEBAEICE T FOTF—FixRnZ b, ISV ML THEH. MRLT
H—FEZFTANS LN TEREELbND, E MIBUDRPAY X7 ORRDOEEMIT.
MRL% VTR #-PDEME & IZIFR—T#H 5 (WHO, 2006) . W AMREROPDEMZH LT 572
B, BHERAROMRL 0.1 pg/m’ & v 7o (ATSDR, 2004) .

PDE=0.0001 mg/ m® /1000 L/m’ X 28800 L/day=2.9 ug/day
MRLOBHIWCBAAENTWA Z b, BEEEICSWTTERA LiRd o 7,
BE IR

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

http://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
B6C3FI/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, Unicg 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 90 d. Am J Clin Nutr
2014;99:632-646. :

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

WHO. Cobalt and inorganic cobalt compounds. Concise International Chemical Assessment Document.
Inter-Organization Programme for the Sound Management of Chemicals (IOMC). World Health
Organization. 2006;69.
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&
€70 PDE {EOBE
& (Cu)
: #o 22 5] . 0% A
PDE (ug/day) 3400 -340 34
Frim

1 (Cu) 13, B—BRTETE Il EXHEO 1 2THY. EIT 2 >OBRLRE, @IHETHE
@CHEES, BHECRE FOWTHhICE s THULEOMBRRETHD, #HIZ. W< 2bOEER
BERR CRAIREE R L, EERELECHBAHICEZECEEL TN, §ilbds (F
ZIE, B o ABR) ik, AFESEROCMHRESIGICBT 58 E: LTAVWbhD,

| REMEIEORILL o B

R OE MIRIEEEDH ZELET —FORGRIRVE 2 —IC XY, #id, FEAEORE
FEERICBWT, B{EE, FBROBRBICFSEEZRIETTRERH L ZEFTREATVS
(Araya et d., 2003) , '

#2 M IR EFFOPDEMA

TR, Ty FRUA XERWEREERUES-X/ U ) 7— MIBETARRBEEE LTS
(IPCS, 1998) , T » hiX, FREROUERICHTIREBCEHL T, ZhbD 5 5 THERERERED
BB L HIT S, T v P I2500~8000 ppmdFREER T AN A RIS L 72 13 BBk
WRBWTHE. TEREOB R R UE E AT SNOELIZ1000 ppmTéHh -z, 2000 ppmEl.L
" OREFECBVWTIHEERCEEMESED bz, NOELIX1000 ppm, 64 mg CuSOykg/day (87 &
LT17 mg/kg/day) ¥ Th-o7z, (Hébert ef al., 1993; IPCS, 1998) , {EEMHFE ((F&1zBWT
ZEESNEFI~F5) #FEICAR T, BORENFOPDEEZLUTOX 3 wHEHT5,

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

EHNT & B IREERF OPDEH | |

FCE BRANE L E ik, WA L BREERKIR SPDEEOBHOLL 25 L 5 REER
HMEHET DN TERdbol, BETERIIBOWTHE SN SHENREENGEREN
D> 5, v bOBLERIE, 30%~40%EWINTHZ LATES (Wapnir, 1998) , SHETE
KSRIE DR DRER O £ D FHFIFRN30%~40%IC B 5N TWA Z L 2T 2, BNBEED
PDEEZEEEBI0TER LT, BRI L 3BEEROPDEMZEH L GIHEKEEHIATHS L
BY) , BRHICEAEREFOHICET HEEPDEMIILU T O LB Y TH D,

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

% A\BR & R OPDEAE

WAENRMOBHICE L, ARMRTH /=T —Fik, S, PHOIBERAROMRLE E
XTI FT O TH B EE X B (ATSDR, 2004) , & O BEROPDE 2 EEFRE100 TR
LT, BARBRBOPDEEZEH L QUAKERER TV EED) ,

PDE=3400 pg/day / 100=34 pg/day
BE I
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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 confrolled copper exposure. Am J Clin
Nutr 2003;77(3):646-50.

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

Hébert CD, Elwell MR, Travlos G8, 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(suppl):1054S-60S.
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&
& OPDEE OFEE
: & (Auw)
&0 T %A
PDE (pg/day) 134 - 1‘34 1.3

=2,

p]

& (Av) 1T, ERFERUEMLE 26+5 ORETHEEL, BEE 1 fikO 3 MoBERED
—RREITH D, TEEAEIT. BRENIZLL, LERs TADFNCEERHD O Li3HR
TV, 20, BEemRicBITafE L LT, LT, XEEEEU LAY (22T
W LIZRAT 7Y, BY VBA AT NV ThHD, Telles, 1998) D XL 5 fEEHETHY
LI TW3, AT OL&EOME—DERIL, il LTOERIBL D THD, &(1HEIX.
BEICAVWLRS,

G2 AP EEME DRI & 72 o - B

EOEEDIZL A FOMRAE. EOBKFERICESWTWS, BREMATMRERIGFEICHW O
 BH0E. | OE(IDEAAVERUET (AuS) LOSETHEH, ERELMESINLTVS,
A REOEBEE (BEX4) %. 30mg/day T18F, KIZ 60 mg/day T 1M, XiTHfox.
P a— VTG SNEEE 10 FICFEEIRR Ohieh o ic, HEEEEIE, 30 mg/day TERIC2 4
RTSER Tl L7, MiRFAiaEtE, BiEoMiaitt IO MBRZELE ORISR, VY
- FHEBEHEDOBERERECYA "I A > - AT A—FICBWTHIREOHERATD LI
(Abraham and Himmel, 1997) . ' ,

EEHERAVERROBHR UL FOF—FBPFIAMETH S, SLEWICXDEEL LT,
FIEXEES ENZT v b (Payne and Saunders, 1978) BTt b (Lee et al, 1965) (21T 5%
BEORREE., 4 BT 5#H{bEFEM: (Payne and Arena, 1978) &% 5, LiL, ZHRHORER
tL, MO&IHDXEEEROFRRMD E L TRFELRVWEBOSEZAVWTERENTHEY, L
Ao THRKIFOEITA SPDEEAZEE T ORTSBEEERHS O LIFE X B,

& DROBERFO PDE EERET LD, HAPCHFETIEZEZ N IBROLORNE
i X At P TEICIT S EEMNO B A EERBITRV, Au@BHik., XD EENERVEE L
EZz o, ERSICBNTRAVWGRS \XE. S . £CHESEBEL TR RS
Ni=F—# Lnie, H5—RBRICBWT, £@HEEY [Auen)CL] Cl (PrunxzFL
T Iv—&l S L) 1, Ty FOFBEOFRICES O TERERFNE(LESIEE L,

<=7 RTBWTHE 322 mgke OHET 14 BREEEARESh, BRATEEES(SEZ &R
A7 (Ahmedetal, 2012) . :

#2 N &R O PDE(E

SOBEET AREPH AR AT ERITEE TH 5, BROBETHIHHMEIE0EED

BREOFEMEETHL D, £@HEEEARS SN RICBIT 2RERIT. BOBRERO

PDE [HOREICBWTZATNRER LD L EX b, EEREK (& 1 KBV TEZRIhE F1
~F5) ZEBIZANT, HEOBRHERFO PDEEZUTOL S CEHT 5, .

PDE=32.2 mg/kg X 50 kg / (12X 10X 10X 1 X 10)=134 pg/day

PDE fEMEITLOAEL ZHWVWTWAZ &, RUSEHEENFMENSET LTHWRWI &b, FS &
LCES 10 28R LT, '
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HESC X 5EEERO PDE &

ERIBWT, 54 Y T8 MY U a50 mgR FRNER LR, ADRErF A RIZ%
BThH-oT- (Blocka et al, 1986) , ZHFIZRBNT, 2 mghkgZHANEHR LEROETFFY T
B MY U AORINETNT0% T o7 (Melethil and Schoepp, 1987) , £MFEFIBRSE N
. BRUROBREROPDEEOR EICHEARSIC L 2RBAH w&:}mt_ Lk, EFICEB
B R RF OPDEEIR D IRERFOPDEEIZE LU,

PDE=134 pg/day
BS%ME%I%@PDE@

W AREZIER ORI L BIREFICRB T A EEEDH 57— 21k, MilcBiT 540 BTk E
DOEEMICZELIDOZZOHEELRNI LS, BORENFOPDEME ZEEFREI00TERL T,
R L ARZEROPDEEZEE L GIHEHICEHIhATWAEBD) .

PDE=134 pug/day / 100=1.34 pg/day
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Abraham GE, Himmel PB. Management of rheumatoid arthrltls rationale for the use of colloidal metallic
gold. J Nutr Environ Med 1997,7:295-305.
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and liver of rats due to gold (IIT) compound [Au(en)C]z]Cl PLoS ONE 2012;7(12):1-11.

Blocka KL, Paulus HE, Furst DE. Clinical pharmacokinetics of oral and 1r1_]ectable 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.
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% .
$> PDE EOHIE
¢ (Pb)
&0 EH ®A
PDE (ng/day) 5.0 5.0 5.0
B

& (Pb) BEEHE L THLERME LTLEET D, —RO%E 2 Miog{baw s U<Til, B
S DOKEEER VBRSO REEERH D, FENbemE LT, Y ) Rl chdT
F I AFARRET b TFARNREH D, BEHMEEHIE. KT THR D ERCHIZHESH.
KPR EEEMEAm E LTEE 5, RIS, © MUIHLEMICEIT 2BEM04£Y
EERHEREIY ey (ATSDR, 2007)

Zr IR DORAL L 72 o T FiE

b R RUBICRW TR, $~OBRRIL, Wik, £, R4E, fF, BREBRUBICE S ER
EEEPRXBEITIERDLD, BRI, AT RN, RABIEBOTRESRT
LELHELT, BEMIEUVWNEHMIIBWTRES N LZICLIEY, P BEREN 1~2
pg/dL. EMEEERIAEDR 100%, INCEBRLRVWERELEETV V7 r ST 5 (US EPA,
2009) ZHAWT, PDE EXELNE, ZOEHIC, BFE PDE {Hid, BERRBIZH D LITR—
TH B,

B rOgERo PDE A

BOBFROE MCBOT, RLBRSMESEL ., p0, EEEOKREVFHMEREL. FERHE
TEHERNFETHDI EEZLND, BEFRAELLOT— L, 5 pg/dl EHEOMPEBEN, /I
R OBRTEFREEICEE L TWA IR L2 TR L T3 (NTP, 2011) ,

US EPA E5° /L (Integrated Exposure Uptake Biokinetic (IEUBK) Model, 1994)  (PRULER 100%, £ D

SR OBREIRZ L) kil 0~T & (0~82 &AH) D/ARIZE 5T, 5 pg/day DR OERIZM
AT 1 ~2 pg/dL IR 5 SRR XD (US EPA, 2007, 2009) ,

PDE=35.0 pg/day
EHIC X BIREERF D PDE &

DR IMERS ORI UA_RIUCESL, LER- T, ERICL ZBEED PDE #it, &
M EEFERFD PDE fEIZE LV,

PDE= 5.0 pg/day
% ABREERF D PDE {E

MOENBEROEBIMT L ~VicES3L, LER-T, BARERO PDE EiX,. EO0RE
HFD PDE EIZFE LW,

PDE= 5.0 ug/day

B3 3R
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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 [cad. National Toxwology Program, U.S. Department of
Health and Human Services. 2012.

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

US EPA. Integrated Exposure Uptake Biokinetic (IEUBK) Mode! for Lead. 1994, updated 2009.
(http://www.epa.gov/superfund//health/contaminants/lead/products.htim; Accessed March 25, 2014)
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DF oA
U =17 AOPDEME OHE
, ¥ (Li) .
&n EE) : N
PDE (pg/day) 560 280 25
F#

YFo s (L) 13, SHEYOMBTIETETS, Y 5NEEETHD. VF VAL, BT,
XIIFOMOER L DBEET, ML LTAVLRTWS, VFUAsl BIxIE, AEL
TFTLAI=gAYFTA) (., ABERICBITA2REL LTHWLBNRTWS, YF U AL, ﬁiﬂ

+] OBLREEOF L LTOARAFEEL TN 3,

BEMELEORAML 2> tﬁﬁ

JF 7 AiZE POBEEL LTERBIATED . BA, ﬂﬁﬁﬁﬁE&Uﬁ%fié@&D DIRDIE
BB )T AEORSICETIEERE M —8355, VFUAEERAWEIRERX, U
FULEEFHEFIICD, BFEELEMICLIIRELREBRELEL T, VT U AOIEFERNL,
BEAFICH X5, mMFEPEE 0.6~1 mmol/L KREEN TS (Grandjean and Aubry, 2009) ,
B —TV Ui, VF Uy 20BER BEROBRZETER LGS, £ MNIBITAY FU LK
i, FiZ, REGREET. HRBEEET, ER/MMEgsETERMEEMNO Y X7 FEIZH
E LT3 (McKnight ef al., 2012) , B OHERARIL, 300~600mg @ 1 H 3~4 [FE5THS

(US FDA, 2011) , ¥EET7 —F %Lt a—L, BEKREEE R, Z2MEEEORILE 25EHE
TEE LT

| B O IRERFOPDEE

bt MIBTB Y F Y AOERRRN, T PDE EORAL LTEASNE, b MNCBT 3R
UV F U AQRNEEROBETHD 300 mg (U FU L S6mg) ZRAVWEEEICIE, BOBRERO
PDE LI FOL S B Ehd,

PDE=56 mg/day / (1 X10X1X1X10)=0.56 mg/day =560 pg/day

" O PDEEDREIELOAEL (ER—BEEERED 13) ZHW=Z b, FSICIERE 10 28
WL, ‘

R & 2 RERFOPDEE
BN X ABREIED PDE E2EETHOHEYRT —Z B2, LOLERARL, BROBERD
AR FI I SEA8 85% (Grandjean and Aubry, 2009) TH 5 Z & &l 2, B OWREERFO PDE &

FIEEMRE 2 TRLUT, BFICX 5&%@&#0) PDE {ﬁﬁ:ﬁtﬂ L7z (31 HIZRHShTnaeB
9) .

PDE=3560 pg/day / 2=280 pg/day
I A UREE R OPDEFE _ .
U HFEE06NILL mym’ OBE KLY F U Aica~8EM,ESBRE, 10 6REEBRELE

(Johansson ef al., 1988) ., NEEMER CETHEMEL BT, REMZELICER Lo, Hidt -
BEINE, AEREEBEIRESINE oD, BRAESPDEEOREICH VAN, BE
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Bl (HBUCB W CEESNAFI~TS) £EMICART, BAREROPDEEYIFO X 3 ic
BT B,

= _ 1.9 mg/m®X 6 hr/day X5 day/wk 034 mg/m’ =
RIS = P bdayXTdayiwk. 100D 00034 mel
ngme 000034 mgiLkz A0 LIBY 10 04 ofialday

PDE=122.4 pg/kg/day X 50 kg / (2.5X 10X 10X 1 X 1)=25 pg/day
HE IR

Grandjean EM, Aubry JM. Lithium: updated human knowledge using an ev:dence-based approach Part1I:
Clinical pharmacology and therapeuttc monitoring. CNS Drugs 2009;23(4):331 49

Johansson A, Camner P, Curstedt T, Jarstrand C, Robertson B, Urban T. Rabbit lung after 1nhalat10n of
lithium chloride. J Appl Toxu:ol 1988:8:373-5.

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

US FDA. Lithium carbonate product label, 201 1. (available at drugs@fda; accessed May 1, 2014)
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KER
K EEDOPDEAE P
- K (Hg)

24 e s N
PDE (ug/day) 30 . 3.0 1.2
P

KER (Hg) ik, HERBEIBOTESOML TS, Kk, THRAR, EEASER UHEEAKE
D 3 DOFRETIFET D, BAPIRE T D WRESE DEVKEOTRIT. EEERTH 5,
L7chioT, ZORZEHFE, TEARRECERKROBEMED H D EEFH T —# 1E-5<
bDOTHD., ZOREMFMEVEE ) S/ PDEEIC W TR, FHKRICITBA Uiy,

22 RAERAEDIRIL & 72 o 7o Bt

b MEBOTERKERER AT ET B T & BRI & 130, BEKERDTEN AT E L
T, EREMICEY BIBERRENAS S, ERSATME (ARC) 1. EHOKSLA T2
b MIRTREBAMECOWTRETCERNVLDOTHD LHEFE L (Group 3; IARC, 1997) ,

KRS WIE, EHEKE L E_RTHERICEWVR BRSO L FEAFIEELZR L, S RER
Bous  ErEbtE EMZRRUOEEA~DOFES OICHEERS GElERE) Lo xRt
EEFIXE T, ERKERVTFOEICEAL TOESHEEDRILL 258, Bk TH
5, REREN LIEM~DOEERIAHE S TS (Shimada ef al,, 2005)

2 NRZBEHEOPDEE

7 v FRU= U RIZHWT HeCl, iR 2 FHIRE Lo, 7P & NTP OREBRATE
ET5, TO 35, LY EMRERFEFNFERITbh NI L, RU 2 EHRRLIY HH
EHENIEVY (0312~5 mg HeCly/kg/sd/iwk) Z &ERERE LT, T v MIEBWT 6 &8 MBREIR
N#¥EZT-oERBRABRINE., BEOKHNEERC (KEIZXT3) HEEERN 0.625
mg/kg Ll EOBERCEMLE, BKEZNATA—FOEL (FVvTF=, HVTL TF
=TI I VART =2 TF—EBERET ARG VBT I ) P 7 A7 =2F5—E0RED) nefks
FHEOREICED B, YEFRIE, AEEENLb o LB bivihoic, BEOCRRAERVE
FEEE (R4 HERE) O, HEE A 0625 mgkg L EOBEBHTROLN-, AFE
IR E<#E (JECFA) OFH (JECFA, 2011) ZBW T, 6 AR T » FEER (NTP,
1993) Mo B OENAEBRICHTIFERE (EEEM) %#HEIZ, BMDL,y & L TAK4EE 0.06
mg/kg/day (B 5 BREIOEENLFRINLTWS) REEH I, EREE (& 1 2BnT
ERENZFI~FS) 2AVWT, BOBRZERFO PDEMEELUTOL S ICEHTS,

PDE=0.06 mg/kg/day X 50 kg / (5% IOXZXi X 1)=0.03 mg/day=30 pg/day

61 A AR B U2 RSB 3517 A BIEA & COMRIALER b O LIFEL beh ot s ki
B, FaZ1& L, ¥/, BMDLSNOAEL & 3E 2 6455 (Sargent ef al, 2013) Z &b, F5& 1
L Y el

HERIC L ZREROPDEME

AR, ERKEOBROAYMENFABRI0~30%DMBNIZH D LEREBLTNS

(ATSDR, 1999) , L7&#->T, HABRSERFOPDEEZEEREI0OTER LT, EFHIC L 2IRER
OPDEEZHEH L GIEIEEHIN TS ERY) ,
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PDE=30 pg/day / 10=3.0 pg/day
P&J\ﬂ%ﬁﬂ#@ PDE fif

HRITEVEREENE b @U\ﬂ%ﬁf‘él’kiﬁ%%%@""‘ﬁﬁﬁb\ﬁﬁiﬁﬁfbé EEZBNAETZ L
B3, ZERH TWA BEEOFIFA 14~20 pg/m’® OERRERICIT IRMERETREL TS (US
EPA, 1995; EU SCOEL, 2007) , HRERICIS 2 EMEKRE (14 pg/m’) TOMRITEIZH)
O (Ngim ef al, 1992) 13, UZ TWARE#® LOAEL & LTEBTHUERHDHIT L% -
RLTW3D, BERE (& 1 KBV TERSIE FINFS) ZFEICANT, TRAFHERIC
T HEHERARE 2HIC, RAREZEROPDEER2LUTOX IIKEHTS,

. . _ 14 ug/m’® X 8 hr/day X 6 day/wk 4pgm®

R RS 24 hr/day X 7 day/wk 1000 Lim®* 0004 pe/l
‘ . % _

_RER= 0.004 ug/[;_O E:SOO L/day =230 pg/kg/day

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

PDE fEDFREIZ LOAEL Z W2 2 hvh, RERZREA U TKRESHICEREBIT T2 aleeitic.
SVWTHBBICANT, F5 & UTHE 10 B8R LT,

. BEIW

ATSDR. Toxicoio'gicél ‘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.

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

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

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

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

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

Shimada A, Nagayama Y, Morita T et al. Localization and role of metallothioneins in the olfactory pathway
after exposure to mercury vapor. Exp Toxicol Pathol 2005;57:117-125.
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US EPA. Mercuric chloride (HeCly) (CASRN 7487-94-7). Integrated Risk Information Systém (IRIS).
1995.
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TYTF

= 75 OPDEMEOHE

T Y75 (Mo)

Fqm s ' A

PDE (ug/day) 3400 1700 11

FFif

EFYTFr (Mo) OEREMEEIIH BRUH6 T, X7 oA VEOTEREL—BFHTH 5,
TV TFrDEEHIEER, TEFRUCRAZKFTREY ITVEBA A (MO THY., K.
NH,S RO Ca® b o ek a RIBA 7 LA BEEO{EEDEHHET 5, TV 77, HER TR
B IREECHRAE L, EOBEET 0.1~10 mgkg Thd, MoO; BT MoS, I/KIZET 22V, B,
- ABERCRETICEES FET S, BV 77 beW (BIZiE, Bi-Mo. Fe-Mo, B{LEY 7
TURUEY 7T OBER) X, ARSI THEEE LTRVWOh TN,

TV 7FURMLEATRETH Y, BREGHEBROHEEMEIX. LEHIET 100 pg/day, AT 600
pg/day T 5. (EC Scientific Committee on Food, 2000) . <€V 75 U REEDHFEIL. ®E. B,
REBREE, B, HRECEFERTHY, MBEFRAF 3= BEORME L W fufa o4k
BWREEMEI, £, B —BREZTTON3HI3BFICBN TR, METORBEERIT
ERHBRARE Cholt b WE SN TS (Abumrad ef al, 1981)

REERTEDIRIL L 2 o T

bl LToE ) 7T VIRERFERETR SR ol (NTP, 1997) . £, 7 v FEMIA
REAERETET RIVM) X35, ) 77 rd@EsEmtims2neFRLE RIVM,
2001) . IARC XiZ US EPA [Z X BRFAEOFHMIATOATHARY, BOREROTY 77
OBERIE, ) FTVERARE SN~ T ATBIT 5 RPAEDHRENL O0b 5, T
BADF ML, TORSBEREICEL T, %%k%&ﬁﬁ%%%@ﬁ®%5ﬁﬁ%ﬁf%é&%
Ao,

B OURERFO PDE

7 v MUBEREG SN ERT ) 77 UBT NV U AOFREEFE L/, GLP WA ® 90 AME
HREBRIL, Y T8 LT 60 mgkg/day DIREEICRBITAHE, hEMNE, BEHSB, —If
DFHREE EIEERVCREILHTIHEHNER) RUBOREREZOETR (M 2 IEOEARE
WEDERERVOEAMDBREE) ~DEREVSBEZHLMILE Murray ef dl, 2014) ,
HEZ v MBI 2EERDZERE, 60 HROBERMMR TRICFEZRIIFD D bhibolz, &
THERE . ﬁHﬁXﬂF%L%T6A7%—&mmﬁiggmﬁbBRE#oto%%6m\_w
SEAD NOAEL ME Y 752 L LT 17 mgkg/day THB LRERL TS, ZORARKCBWT, #
BYEORFICEE LB RO o7, BEREK ([ 1 2BV TERINE FI~F5)
ZRAWT, BORZEEO PDEEIIMTOX 31ck2 3,

PDE=17 mg/kg'x 50 kg / (5 X 10X5X 1X 1)=3.4 mg/day=3400 pg/day
R X 5HRERFO PDE 4 '

Vyskocil ZTF Viau DJFFE (1999) iZBWT, BOBEROL M ToOEHENFIFEL 28~77% -
OHETHo T BREINTvWS, Tumland 5 (2005) &, £V 77 ORNITESEETYH

0% Th-oTr EBELTWS, LENR-T, EFICE 3RFERDO PDE &L, BRI 2 THRLE
Loried GlERKTHRIhTWSEEBY) ,
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PDE= 3400 ng/day / 2=1700 pg/day

W% AMRFERSC) PDE fi

il R BWTRABRZE SN EZBET Y 75 BB AERTED b (NTP, 1997) | 3F
MOEMTTIZ. BV TTFTUVBIASDARDTEY) 77 VBHEMSE MOE L TEBAEEZE T
BE[REMER R LTV 5 (NAS, 2000) , HEv 7 RICBITDRIE/ BAOREEFT—F (#8)

(0. 10, 30 X' 100 mg/m’ BEFEICBWTENREN 3/50. 6/50, 8/49 BN 15/49) % AV T
ABETIODOEFTY U IRERENELE IS, BBAD2Z=y MY AZ T 2.6x10%/ug/m’ S
WiTHD (NAS, 2000) , 1:100000 DY R 7 LS VT, RARERO PDEEZLATOL 5
WwEHT S,

1x10%*
2.6X10” /ug/m’

0 ABEEERFD PDE fii= =0.38 pg/m’

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

o=y M RZ 7o —Fic L b ®E Y PDE HICB L TR, TOWMECEBEREEZEMN L2
"N '

ZE IR
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Department of Health and Human Services. 1997.
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2001
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=win
= v & VOPDEFOHEE
' =v 7 (Ni)
&R | EH A
PDE (pg/day) 220 22 _ 6.0
i

=& (ND) 1. 10 EOE—BBETETHD, v TAE 0, +1, +2 RUH3 OBR{IKE
THETAWEEENH SR, s REBIIR Thd, =y Vik, B4 REYHETER
RICHEET LB THD, — MBI, =y rEEMIIKERCE S ToEEh, fHb=y
i, Bil= v FAVRUREE= v 7L E Vo Te KBEEER I D B =y 7 U ESWit. Blk=v¥
VEUERA L=y 7 & Do o KBEQBRWESHIC R~ TEERS VMENICH S (ATSDR,
2005) . =oAL, b P TIEEEFACSETEHRZVAE, BTy FVREPFEERESE
BlERB- T oMb D, =y NV—TAI=UAEEE LTO=y ik, KFERIRICBIT D
il LTAVWLATWS, EEESGRNBABROBMMCAVWLNERT VAFE, 7ubidg
DGR ADELETHY ., 1%KE~38%D =y Y VEBIEHE LTEF LTV IHEARDD

(Stockmann-Juvala et al., 2013; NTP, 2006) , = v &7/ 0>— HEREL 100~300 pg/day OFEHIC
&% (USEPA, 199) , ' ' oo

FREEAEOMI L - T

=ik, BEEEERTIN, EREEEZ B2 JARC 2012) , BAREEO=y 7
HORN AT TET S SOV (Heim et al., 2007) , (FoEEZHAWEW OO RARE
HKECRBWT, BOZ A 7 ko TIRESOEMS H -7 (ATSDR, 2005; EU EFSA, 2005) , US
EPA I1T= o VEEF A FDREPAMEC SRR H 5 LR L- (US EPA, 2012) , =v &
NVEBEF A b L IIHBHIC, =y VEEXIIIA TV V ABEOEEICED S EEFICB VT,
BV AL OFEREMEZES bhviRdso7- (ATSDR, 2005) , =y FAOT_COEEE—HF
LT\UBC(ND)ﬁ\:y?ﬂétﬁw%ﬁbﬁ%gfmmwﬂ EAELTVD,

E FRUEHICBW T, =y Y AVOREROERE. B, FEBRD W LEETER~D
HEFBLIERITILEDSD, b NI, —BHIC, =y FABREREERICORE DTS
L. = NTBEERB LSRG, b rOTF—FiE, KL B =y SNV OE—-FHEOKD
B, v NICBRESREZE P CEEREBRLI> B LERLTVS (Nielsen ef dl,
1999) . =y X ADHEMEOR NS EAEOHEMITBV-TIX (US EPA, 1996) |, =y 7 /@
EDE MIZEBIh T Y, BEEAREIL. © P RUSHE BICHRTEEOLKE L VWois
FERE(EECDAEEERH Y, [KEXZL, IRE. BHEERCHEREER = v 7 L ORE
TRUSSEEESE CHESN TS (ATSDR, 2005) , " NiSO, ##53h/kT v M CTR4E
L 7o REMERRZE L. B NIO 25 EhiF v Fﬁ?éébf:ﬁ%%&bt&r, EHAYIC I
BLTWEHEDThHoTH, LV EEEDENBDTH-o7 (Benson, 1995) , =y FA-DEHE
. B D L ) ERACEN S AEEOREIIBNT, LVR 25D EEDNS
(Schaumloffel 2012) ,

O RERF OPDEE

10, 30450 mg/kg/day CRif= v 7 ANKIpERE ST v MBI 22FH OB AR
BT, BRYEORSICHE LEEFIIRD bhibhols, £REHOBEIBNT, 550
~105BTORCRIC, FERZBEE—SUSHEERH Y., i, ML DICREFIBETOKE
CRARKRGFHLRESRH Y. BRI, 30RUS50 mgkg/dayR 5H CHETH o/ (Heimet al,
2007) . LOAEL .10 mg/kg/day (= /L& LT2.2 mgkg/day) %V, EESRE F&1HIRBW
TEZSINEFI~FS) 2EBICALT, RORERFOPDEEIIUTOLEY THh5,
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PDE=2.2 mg/kg/day X 50 kg / (5 X 10X 1 X 1 X 10)=0.22 mg/day =220 pg/day
s S PDEE ORI LOAELE IV e = & by FS& LTIEE105 IR Lz,
ST L AREROPDE

FEEL= v AR EEZBEVW-E FORBREERE. BOERINERED 20~40%BHIR S Hh
3 (EESRHET—F I ESE) LHEFETH LD ThHo7- (Patriarca ef al, 1997) , =y 7LD
R 2 RFORELTHET 55 1 SORBRICENTE, HEAED 2~23%3FR SN
7= (Nielsen ef al,, 1999) , LR -T, =y XA RUKEE= v 7 VLSS OROBREROLEY
ZHFABRNBEN R D THI Z L EFE L. BROBRRO PDE EEEEMRE 10 TRL T,
S X BEZEEO PDEE2EH L GIHEEEREINLTWD EBY) |

PDE=220 pg/ﬂay/ 10=22 pgfday
0% ABRERE DPDE(E

% ARZERFOPDEMOBERICE LTk, FIAFERT—F1 b, BEEDOH S = v F A OFER
BIREN, Bilb=y v ERAW2EFORBTIE, ~NARF— (Wehner ef al., 1984) Xii~<
7 X (NTP, 2006) (CIEEIIRD bhihot, T v hTCRESAEICET B\ O DA
Hofed (NTP, 2006) . &B= v 7 /W OWAREE TR AAEOFEIL 2457 (Oller ef al,
2008) , WMARKFICEEL 3 ABERUERDO = v F/VRESAEOTERER L THWRNODT,
=y VB LT, BERET e —Fl3RITANDS I ERTELLO L Zz bhi-, BEIEER
#H ((FEUHIBWTEESNIEFI~FS) #ZEICART, 7 v MRICEHT 2=y 7V ONOAEL
0.5 mg/m AT, WAREBOPDEMEZUTOX 3 ICEH LK,

i - 0.5 mg/m’® X 6 hriday X5 day/wk _ 0.089 mg/m® _
HEEERE = 24 Tnfday X7 diwk 1000 LS —0-000089 mg/L.
_ 0.000089 mg/L X 290 L/day
— = =0.060 d
‘El HE 0425 ke mg/kg/day

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

HEBESTREEOREO= v FVEINICER SN S EERH D L. RS _ToORED=y 7
A OFARERE OFBASEIRE CHICENRD b Z &b, FAk LTREEI0ZEIRL
7oo

BEIR

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

- Benson J, Chang [-Y, Cheny YS, Hahn FF, Kennedy CH, et al. Fundam Appt Toxicol 1995;28:232-244.
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Fischer 344 rats. Toxicol Sci 2007;224:126-37.

IARC. Arsenic, metals, fibres, and dusts: a review of human carcinogens. Monographs on the Evaluation of
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Wehner AP, Dagle GE, Busch RH. Pathogenicity of inhaled nickel compounds in hamsters. JARC Sci Publ
1984;(53):143-51.
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NGy A

25 V0 AOPDEMEOHEE

NGV 5 (Pd)

wn o EH A

PDE (pg/day) 100 10 1.0

ey

1]

RV TL (P . TOHMOBERERE U=y FVERFELTEY, o, £EFELTNS,

- HHAETRENOHAZLEBTETHD, 27 VT AR, PA0) (&B) . PACHET Pd4H)D 3

DOGETHEET 2, T VVLAIEREEEUERELELY, RILGHD 5 LEEMAN
BHLNDLDRITEA LR, RNTTVTL (e laXFELET) X AFELEEICBT i
ELTAVLRTNS, AT VY AERIE, RERFEBWTRETHY, EAROMEEERIZ
E A EDORIE X SERIC A B,

REIAEDIRI 2 72 > T BHE

10, 10050250 ng/mLD/7 Py AEHKERE LIclET v FOWARRRT, RFUU AL &
BCEET 58, g M. BEBSUTFICERL RV EBRWESNL, HRIZ, £LLT
EERRELIEHLOTHS (lavicoli ef al, 2010) , B 7237 V7 MEEMIT OV T OHIE XL
LI 2 A\ in vitoBERFAERBROV o0 (R XIFTABEAVET—LZRR, X
BEEACESOSZ BEF A M, E MY UAERERAWE/MERER) 3, BEORREE S
(IPCS, 2002; Kielhom et al, 2002) , M7 —F &L E=—L, RERRERE L, oML
ORI L 2L BEEEE L, '

BT DRERFOPDEE

W O ORHEVERBRARER IS, 7PV LAEOEERURPAEOER/ITOI TV,
LhL, SHET, BEFOTA F7A Vicllo TERE SHEEEZNRRIT 20, AFaiEsR
F—&k, AT U7 AONOAELD0.8~1.5 mgkg/dayDEFRICH D EFEMEEFR LTINS, #k
FOEE T T AQHNEAT I AL LTHLL mgkg/dayD HETHRET <7 XAOLFERR
M E SR OnDERTOT7 I v FERREOFERSMEEZBYD, £, BICREN
Hl &R, MEIIIRENH 25380 eh o= (Schroeder and Mitchner, 1971; IPCS, 2002) , =
OREBIE, BPAOTMREEITFMEEEZ TR T AR EEZSATHER, YERBROT A
(BE#EE L~OL, BHREOBERAERO -, MBEICHE L TEENS U-RSEE) 1.
BB ADOTREM ZFEMT 5 L COUZRBRT -4 0FARBE S, EEFE (FEl1cisnw
TEEINZFI~F5) ZEBIZANT, LOEL 1.2 mg/ke/day® iz, HOBRERFOPDEEZ LT
DX HCEBT A,

PDE=1.2 mg/kg/day X 50 kg / (12X 10X 1 X1 X5)=0.1 mg/day=100 pg/day ‘
MEZPDEMEOEHICLOELE BV o Z &b, FS& L THRESEER L,

HEAHE & 5 RS OPDEAK |

RSP ANCHTIREE L Yo —ik, BHFHIC X 2RERKICFES PDE HoEH ML & F
BRiOfEFETH I ERTERPok, HIEAT T ARYH (PACL) 1, HIEENLRILE
o< EROEE 3~4 ARICBVT, Ty MR THED 05%kE, HAHT v oF

5%) » RENBEXEHIRNRS 22115 v FRRICET AR IRREEL. 85 40 B
BOBESICBWT, BEXINEARD S B, [ENRE T 5%, HFIRNERET 20%3 L5 A&
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TN TWE (IPCS, 2002) . EORERO T DY ADOEYROFEERRENRLOTHS
Tl EREEE . BROBERO PDE R EERE 10 THRLUT, BHIC L 58REEFO PDE EXH
HL7z (3.1 Ec_ﬂﬁénrméaia'o) °

PDE=100 pgfday / 10=10 pug/day
% ABREE R OPDEE

RSO MBI B SREARET — #1272y, Liziio T, RORERFOPDE[EZEERE
100 TR LT, BARZERFOPDEEZEH L GIHEICEHOLEY)

PDE~=100 pg/day / 100=1.0 pg/day
BEIM

favicoli I, Bocca B, Fontana L, Caimi S, Bergamaschi A, Alimonti A. Distribution and elimination of
palladium in rats after 90-day oral administration. Tox1col Ind Health 2010 26:

IPCS. Palladium. Environmental Health Criteria 226. Internatlonal Programme on Chem:cal Safety World
Health Organization, Geneva. 2002

Kielhorn J, Melver C, Keller b, Mangelsdorf 1. Palladium — a review of exposure and effects to human
health. Int T Hyg Environ Health 2002;205:417-432.

Schroeder HA, Mitchener M. Scandium, chromium (VI), gallium, yttrium, rhodlum palladlum indium in
mice: Effects on growth and life span. J Nutr 1971;101:1431-8.
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BH&
B4 OPDEJE DHEE
Hé& (Pt)
g & %A
PDE {pg/day) .| 108 108 1.4
e

A& (P) 1k, BE=BERIIOEEDOTETHD, NIVYA FRIVA BPYA AT
CZUARCA Y U AEED (HE&KRTHR] Xk 177F /4 F) LRI 2E8ETROEK
HEWVWODTRDOT T, BEEIHELEETH D, ERASIE. ZL OBLELRISR RS RK
IEEETABDOTHI LN RENTED, HeDEELREZARTME THD, E-DEL
REERILRUHTHIR, EEZBERELZ FTOSSEBHNON TS, PHRHITEM DT
7T A AP (HOM BT D, RO —RARPAHEEREE, 77 nuBg@ AV REY
~FY I nrEEHMA AV OL D R unAEBERTH D,

LA EVEOHA L 72 o To e

EESTIIAFEHE LTHEEL S AFECHEEUVRASLEWORBAEICE U CHATiERE
B — i, BEENT—FIXBESN TS (USEPA, 2009) .

H&OE{tHER, ASEELZBEECHER THY ., FEEHE LORZRBEFETHS
(US EPA, 2009) , BEBUE, 272< LV RABRIC L3 BEEEBE~DORECHL T, &
LS ATEMEETHREELLND, BMEL LTI, CAEE., BMEERERIC Lea,
BUINEOGFT /—ErbEECHELFHEL T HREEENET NS (IPCS, 1991) , fE
FoREIC, BEOBREIGZTH o7 (Merget ef al, 2001) , PHEHEOSEER U 2 7 (kB
T EEERWVERT, T RFERVWLDEEPD (US EPA, 2009; EU SCOEL,
2011) , BEFED Y A7 ik, BIEAEFOICIRZEOELRUHIF (IPCS, 1991; US EPA, 2009; Arts
et al, 2006) . WUE (US EPA, 2009; Merget ef al., 2000; Caverley ef al., 1995) WZEEEL-HOTH
52:%/15115 UET—F B Ea—L, ﬂ%ﬁé‘%%%%ix EEMEEORIL 2 5FME
BE Lz,

#2 N RERF OPDEE

PiCl, (HERAGZEITIZK VR KRUPCly, (RIEtEE) Z4EMRARS T AHEET v + ORBRIC
BT, PICLICE LTI, MEERNNT A —F RUBKRELEN AT A -2 ~OHBIRD R
Bhol, RBENFEBAETHDBELS0 myfbkeZ PICLOFE C4RRIERE Shi-8iic
BWTH, W7 L7 F =R tic~~ + 27 U v b BRI AT A —& OB BRD 5
Nice WTNROEEHICELTH, FREREINTEEHOEET. FCSEFOaS&BENE
L7 (Reichlmayr-Lais er al, 1992) , ZOREBICBVWTHES(LEHOELREFRMN TH - 1F
BTHEEFRDOLNEZZ LD, ZORBRRBEEZPDEEOREICAVWE:, EERAE (H&UE
WTEBINTEFI~FS) 2ZEIZANT, HE&E L TONOAEL 10 mg/fatkg Q8ARICH - -
TA4]1 mgD BEBER SN, 0.146 mg/day) 2HEiZ, BOBERFOPDEEREHTS, ui%
Z v FOEENR., REEHBRIC3S g THY . RREE L,quzt"]ﬁigﬁtﬁbu%#izas gChol, F
IHEE 135 g MEERICAWE. .

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

HEHIC X 5 REEROPDEAE
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HEETAESE LV Ea—Iit, BERBERRICES A&EERICOWTOFEAREN 2B O
THhAHZLERALNC L, B&E0RORNE. 7y M THED TELS BRIRORFDES
IIRI%AERE) L B RTCRIVEY (BFEFPD42~60%, US EPA, 2009) , L7=A->T, BOR
?'EH#UDPDE‘fE%WﬁIO'GB%LT E%TLJ:ZD&%QEH#GJPDEE%:M)Z: (3. 11'%!'# HEHIhTnaE
BY) . : :

PDE=108 pg/day / 10=10.8 pg/day
Wk ABREER; OPDEfE

Bl = S — F BT AE{CES R OEADT- DI, SEOBHAE (Biagini e al, 1983) &
EsERIAB (Pepys ef al, 1972; Pickering, 1972; Merget ef al., 2000; Cristaudo ef al., 2007) BERE X
nTW3, F7, US EPA (1977; 2009) R UBERMH OBZEBRERNCE T >RFEFERS (EU |
SCOEL, 2011) i, RBMEZEE 2 B BE&BERHOTEMEZTE Uiz, BN ORSERERTIC
E@a‘éﬂ%éﬁ (EU SCOEL) %, "HEHoASRIEL TEBELOREEEZRET DI

— B R ZPRFThH D LR L, US Dol (2013) LENEHEBERICET 23 EOR
E{ﬁ 22 pgmiCREL TS, BEFAHE (F&UCBWTEE énr_Flvas) &»‘%@J\nf
EU\&%H#@PDE@%JAT@ LXHCENRT 5,

. - _ 2 j.Lg/m X 8 hr/day X5 dayfwk _ 0.48 ug/m’ . )

RS 24 hrfday X 7 day/wk 1000 L/m’® 0.00048 pg/L
A o | .

CamE_ 00008 pglsla kgzssoo L8y 027 wolkeday

PDE=0.27 pg/kg/day X 50 kg / (1 X 10X 1X1X1)=1.4 pg/day
BEXR

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

Biagini RE, Moorman WJ, Smith RJ, Lewis TR, Bemstein IL. Pulmonary hyperreactivity in cynomolgus
monkeys (Macaca fasicularis) from nose-only inhalation exposure to disodium hexachloroplatinate,
NayPtClg. 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 occupational hypersensitivity to platmum 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.

[PCS. Platinum. Environmental Health Criteria 125. International Programme on Chemical Safety. World
Health Organization, Geneva. 1991.

Merget R; Kulzer R; Dierkes-Globisch A, Bre1tstadt R, Gebler A, Kmﬁka A, Arteit S, Koenig HP, Alt F,

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
medical surveillance program for the prevention of occupational asthma caused by platinum salts: a nested
case control study. J Allergy Clin Immunol 2001;107:707-12. :

Pepys J, Pickering CAC, Hughes EG. Asthma due to inhaled chemical agents--complex salts of platinum.
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, :

Reichlmayr-Lais AM, Kirchgessner M, Bader R. Dose-response relationships of alimentary PtCl; and PtCl,
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. ) .

US EPA. Platinum-group metals. Environmental Health Effects Research Series 1977;EPA-600/1-77-040.

US EPA. Toxi-cological review of halogenated platinum salts and platinum compounds. In support of
summary information on the Integrated Risk Information System (IRIS). 2009. EPA/635/R-08/018
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B&Hoe#k
H& T OPDEM OHEE .
AUV A Ir) . ARSI &A(m) gy h (Rh) . 7= A (Ru)
E:3= S - | BA
PDE (pg/day) 100 10 _ 1.0

=

Fﬂﬁ

E%ﬁx%(ﬂﬁ)@?%ﬁ%&U(E%i@ﬁﬁﬁ 7 — & B pni) RTZ T AL
TROBEFHT —FIIRESIN TS, PGE 3T 2REEEREL, FERSSER R OB
BRPESEBEEZSIEEITIBHD (Goossens ef al, 2011) , WL 2D HEEITLEIZE
Té%@nﬂmmmﬂmerﬁém\_®%ﬁmpmaﬁ® mkﬁ+ﬁﬁﬁﬁ<\ibﬁﬁm
EMZHHEBRIZ OV TIERIATE 2V, P EHHABOBEE/ICHWONDEEIZIE. Ru,
12 0s0s & 0 HEAREBNMAITHS LB L bND (Gaylarde and Sarkany, 1968; Swartzendruber ef al.,
1995) ., PGE D u[iEMERE, &Ekbf@éﬁpmz;U%ﬁﬁmﬁw%wwiakﬁbhé
(Wiseman and Zereini, 2009) . .

PGE OEMICHETIHERBARL TS Z L BT A, TRUOREZRICAE TS PDE (&I,
E VRS T e —F L LT, B& TR AAZ YT AD PDE EICES< D E LTV,
PGE LB+ AR LNTELMFRIILUTOLBY TH 2,

ek i)
ALY A, FAITA, r_z/'7A&U}VT——'?J—\Ueré‘&LEQ‘é’é/\%T‘—&mﬁ&b'(‘f)f&b\
e AUTTL

o T v MEMESFHREENA Y S UAGHAKIIME L biC 24 BREEEL, =AYy
r7 v EBEAICBWTHIELEEZ A, VP y LAIFRHEEO—A&SE DNA SIET%2
R L, 2 FRlEEf TIEE—AS DNA IR SR -7 (Javicoli ef al,

.2012) .
o - BEMEFMTLED, Wistar T Fﬁ?ﬁ* BibA Vo L@k (VY
7 AELT O, 0019, 0.19, 1.9, 9.5 R 19 pg/day) % 90 HREEKERE S
(Tavicoli ef al, 2011) , 0.19 pg/day LA EDBEFHICBWTEEEEZTETHHO
ww<om%otm\_wﬁ%mﬁnﬁﬁﬁwmmﬁw Eh+ﬁt%®f@t

Mot

o FARIUA

o MEkAAZI ?Ammkbinﬁﬁaw(mwmaMGMSmm) &BARI
U A3EMEEE LTV (McLaughlin e al., 1946)

o MEMLA R I U ATESROBREICHAWVWDA TS, BEEAAI VA (0sOy).
i, BRELT, EEOREE. B, & BROREXCXT 208, B, &E.
g OBIEOEE L3122 L 55 (US DoL, 1978; Luttrell and Giles, 2007) ,

o MWEMEARIVAL (FRIVALELT) OFERERA (PEL) TWA i 0.002
mg/m’ T#H 3 (USDoL, 2013) , ‘

. 4 /’:7..5.

o mmﬁ(&mmsmmmmm)@$z %7x%fﬁﬁﬂﬁ%rbt(m@a
et al, 1996) , ZORBRICBNWT, HIREEEVEESHEICEL TPy A3
ﬁﬁvbnﬁﬂbfﬁﬂ\Eﬁi@%%ﬁﬁﬂtD%W%w?Eotoﬁwbﬁ
MEFMAZ S e U AGHAKFIM E & LI 24REEL, = Ay b
FoEATBWTREELEZEZ A, v P U ARXFEHBRO—FEDNATIKEZFHER L
7= (favicoli ef al., 2012) . RhCliE, b bV A EREFAWMERRTHRESES
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AL, AMERPODNARE (oA y b7 vEA) 2EIMEEH (Migliore et al,
2002) .

o <wURHEIuY Y AERETHEERDAMESANTIT vEAIZBOTE, Rk
5 ppmOFIET, BRI TABESRHOBEREFROHMATD b,
R VTACEE LTV R, BEICEIT— RSV ILLIBENR LD TH
B, BRAMELOWTORFERERD D Z LIXTEZRV (Schroeder and
Mitchener, 1971) .

o vﬁAUmabf)@ﬁEE:~A&UT?EmA%®H1TWMﬂHn@m
T 5, RUDTFHEM:A(L-ES Y OPEL TWAIZ0.001 mg/m*TdH 5 (US DoL, 2013) ,

o. L7 A
o W OMORuKiZ, R X I F7 AETARKRE U TAI1008RIZIS 1T Din vitroB Bk
‘ffF_F'C’ BRBEERIGZ5| &R 29 (Monti-Bragadin ef al, 1975; Yasbin et al,
© 1980; Benkli et al., 2009) .
wr—ﬁhwﬁuﬁﬁﬁwwmmﬁw(ﬁwa ST X 2 IETRFOEHITH
200 T B, ﬁﬂ?ﬁﬁiéﬂ’bhﬂ/‘f——?ﬁ‘fﬁ‘&‘%m BTk E 9% (Furchner et
al, 1971) .

BEIW

Benkli K, Tunali Y, Cantiirk S et al. Cytotoxic and genotoxic effects of [Rﬁ(phi)3]2+ evaluated by
Ames/Salmonella and MTT methods. Europ J. Medic Chem 2009;44:2601-2605.

Biinger J, Stork J, Stalder K. Cﬁo- and genotoxic effects of coordination complexes of piatinum, 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 ;2 1(3):355-365.

Gaylarde P, Sarkany I. Ruthenium tetroxide for fixing and staining cytoplasmic membranes. Sc1ence
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 [, 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.

Tavicoli [, SCufino V, Corbi M, et al. Rhodlum and 1r1d1um salts inhibit proliferation and induce DNA
damage in rat fibroblasts in vitro. Toxicol in vitro 2012;26(6):963-969.

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

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

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

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

Schroeder HA, Mitchener M. Scandium, 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 [H, 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;104(3):417-420.
US DoL (OHSA). Occupational health guideline for osmium tetroxide. U.S. Department of Labor. 1978.

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

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

Yashin RE, Matthews CR, Clarke MJ. Mutagenic and toxic effects of ruthenium. Chem Biol Interact
1980:31:355-365. : '
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=l

¥ L > OPDEE D48

Ty (Se)
' o e by A
PDE (pg/day) 170 85 - 135

Frim

LY (Se) i, #HHRFICHFELTEY, HMESRHHMEHEI LB LIILIESH S, Bk,
ADDEELREE (2. 0. +4, +6) ETRMBZLDBAETHY. &BLLVY, B L VBERUE
VUBRIE L WoTn B DB TAELS, BEL Vi, b FEUEL ORBINE » THEADKRETE
ThHbH, BLit, BHENREL ) VATA VRNAKL XD F U7 HICRYAENRS, EL
T, TAESIEBWTHE Y LTHWSR TV S, Ru-SefitiEil, BEETICAVWLRS, 7
U=t VRERVTAF L L ORER. BRERICBWTRL RERE H 2,

SRR Y o e Bt

L. IARCIZE D A —3{b5H (BBAEIZOWTHETERY) L LTY X vEBHES
e (1987) . BiCBWTESAMER B D Z EHRRENTNBEHE—DE L {bE& i, FikE
Lo ThD (NTP, 1980) . US BEPAILL B &, fRibE LV AXIA—7B2 (b Mo LTRBALM
OTFREMENRH D) FITHD (US EPA, 2002) , ot L &8I, f»—fD(tLT@%m
AMEIZSDWTHETER2YY) EHEIRLTWS,

E MIBWTE L ~OREIRFEICED b5 EbEEREERDT. REICXHT 28 ICFRE
EPITRUBE L Wo e R ENEEL -2 E T2 VU PFRETHS (ATSDR, 2003) ,
AFPOBREOE L KT ERBETHEHL TN 220BERH D, EL o o RRER
PHIBTD-0, HFaRHEER, WELRES400 pg/dayll3RE L T3S (WHO, 2011) , 48
BIgEix, FRAMELTOIBEE L NIERFE Vo BEREL-BDE, ﬁﬁ&uﬁoﬂﬁ
., [REZERT NI & D> R ZRRICHT AREBIC OV TIRATWS, BRENICBZ X
it MCBE L THREENTW A L0 8L U HESHERA, BHEOTHEL O =—A
XEFAPEZRALEEHTHLEALRTEY, £, ELvfbAIETEEL DL 2 —AE
L<iZF X bORERABRE LT - B ERBERIL. Hﬁ@%&&Uﬁﬁéﬁ%ﬁibrwéo
W ABREE% OWRIIZIA L2 b D Lo Ty (ATSDR, 2003) .

# IRERRF OPDEfE

Bl L icfT 3 7 v MEBAMREBRICBW T, RS A IR ANOAELYSS mekg/day (
L& UTL7 mgkg/day) ThH-ovz (NTP, 1980) . EDMOTEREROE U v DRBAAEEFHR+ 55—
FRFTHTHD ., FomEOMBIEREO MRBIT 2 EEEHERE I T35 (ARG, 1999) .
T ORI, AFTEAREORBRTHS, W O2MDE FF—E2RAEFETHIM, BENE
BRERIIBITA b DO THS (ATSDR, 2003) , HH SH7ZPDEEIL. &L OMRL 5 pgkg/dayiz A1 L

C 7=HDTHD (ATSDR 2003) ., EERE (TERUCBWTEZSNIFI~F5) 2EE LT, BOESR
BOPDE[AZUT O X 5 IcHINT 5,

PDE=1.7 mg/kg/day X 50 kg / (5>XX 10X 1 X 10X 1)=170 pg/day
TLHREEOV AT DS, FAk LTHEEIOEZERR L,
EHIC L SIREROPDEE
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b FRUERESH CORBREL. B LUBE, FLVBERCEL ) AFF=2 ok
CoOMDELULEYRENERENEES., LELEERSHEO%EE X HITEES TR
ENnBZLEFRELTWS (ATSDR, 2003) , BOBRZEROLYHENHAERE~80%THDLZ &
PREE X ﬁﬂﬂ%ﬁﬂ#ﬂ)PDE{‘é‘%ﬂgE{?ﬁﬁzfﬁ%bf E%L_J:Z:ﬂ%ﬁﬁODPDE{ﬁ%MT@J:D
l_ﬁﬂj Lz GUEICGERIhTWDEERD)

PDE=170 pg/day / 2==85 pg/day
% ABREE R OPDE(E -

R B2 DTEMTFSIENL. HEMEI BT A BRABRZEORLEBEOR W —I—Th b, BERKEE
I3 VRSB AR MEESHE2 mym’ ZRREL (US DoL, 2013) , BERHIESRIFHIER
g/ N—7 (EU SEG) X3RS RR 0.07 mg/m’ZRE L (BU SEG, 1992) , L2L7ER
5. EU SEGOEEMEZEMER (OEL) 1k, MAHAPIKEFEELRWEEDhLIREETHS
VoAb ABITESWTEEINTEBDTHD, LisdoT, US DoLIZ X ¥ E& H X3 7=0EL%
v, EEEE (FE1IIrBW TEESRIEFI~FS) 2ZRICAN T, BRABRZEROPDE[E% LA
FoXHICEHT S,

~

. 0.2 mg/m’ X 8 hr/day X 5 day/wk 0.048 mg/m’

$ Y 5 == = =(. g{l
EHIREARSE 24 hr/day X 7 day/wk 1000 L/m’ 0.000048 m
— AFE= 0.000048 qlg;/gl;zssoo Liday 0028 m oke/day

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

SE

ATSDR. Toxicological profile for seIemum Agency for Toxic Substances and Disease Reglstty, Public
Health Service, U.S. Department of Health and I-Iuman Services, Atlanta, GA. 2003.

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

IARC. 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.

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

NTP. Bloassay 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.S. Department of Labor.
2013. . o

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

WHO. Selenium in Drinking-water; Background document for development of WHO Guidelines for
Drinking-water Quality. World Health Organization, Geneva. 2011. WHO/HSE/WSH/10.01/14
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R
EROPDEEOHEE
¢ (Ag) '
go FEE - EA
PDE (pg/day) 167 14 7.0
Frim

' (Ag) X, F& UTEBMEEH OWET, RUTFEEERD2RVWEE L2 OB THRILEYD
FICEET B, ik, FI@BHTETIZ L, o, BEL TV S8, BRI Dn
T OEOWETRACHEET 2, BB APOZLEERMEEY T, BMBRERVELECHS, 1T
LA EOEWIE, 10~100 pgke OEE THEDCRE S, RIIRBENICLATIERLS, KH
Eﬁﬁéﬁﬁéﬁ%iﬂﬁﬁ’é% B, BRIz FLohbmF Ll FADOB{bicBW TS : LTH
VBTV S~ FI U ASEIE, REMANLE=AMALEYOBRROAZECAVLN S,

B LERIE. A RIEB W TEIAZEBERA L LTRVW BN S,

REMREIEORIL L 7o 7o EE

SUITREEA L7, B BAVESERBRECE MRS d LESEIFRE. 38 A
BB 4yl LTy, T b7 —2InHE-SX ﬁEm: MeBWTERAEERE
ﬁ-z; EIEFHEILTHEREN (ATSDR,1990) o

SRICAHFEL., B I~@ﬁ&ﬁﬂmcﬁﬁ‘éﬁmﬁ@ﬂiﬂ'G‘%%l@%ﬁﬁ%wﬁﬁﬁiﬁﬁ‘é&é LBbhs, B

BRERO h o —FHIBREMZAVvi5h 5 (Hymowitz and Eckholdt, 1996) , Syt iEIL. KAl
REEOFERGBILEELDHOTHY, BICLAAT=VEEFEL KL ko kBER~DHIL
ENbLELD, & l/f\;v@ﬁﬁcow&)\fi MR OEEOFEE CICBREELEZEBH D
(ATSDR, 1990) .

B OBREROPDEE

MM T R REBRERE0.015%FM L 7= 8Rk (0.9 g/= 7 R, WSEEER32.14 mg/ke. $R64%) %125H
M&-x., SBOBENRMPREEICES MBTEFMNEESEN AR &N/ (Rungby and Danscher,
1984) , BB ITNREMD & B L CEREFHEZIH S, FomolREOEEIXED
bhedhole, BMOBEBRICEWTIL, v 7 ACHLER] mygkegZ BIEATA LERIC, SN
WAFET D Z W RENT (Rungby and Danscher, 1983) , OREZERFOPDE[IX. BBAHE 5
ng/kg/day & F/E LTy (US EPA 2003) , EEME (MEUCBWTEESNFI~F5) #%
ERL T, BROBEFOPDEEZLTO X S ICEHT 3,

PDE =20 mg/kgX50kg/(12X10X5X1X10)=167 pg/day

REB SN - B ERFMEES T h I,rbwzc { . PDEADBREILOAELEER L= - L 5. F5
& UTHREN0EEIR LT, .

EHIT & S EER OPDEE

US EPA (2003) X, = NEEUFESEE RV EWREORICHILEELRIE UIERZ
EioLiz, b FORHAB Q~9FH) OBIRAREDOT—F2H T, EOLOAEL%Z0.014 .
mg/kg/day & $57E Ule, BERE (HEICBWTEZESNEFI~FS) 25BICANRT, BRiICX
BUEEERFOPDEEZ T O X 5 ICEHT 5,

PDE=0.014 mg/kg/day X 50 kg / (1 X 10X 1X1X5)=14 pgfday
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EENOROEFRIIAEFLEIELbNEVWI 2D, ﬂw%rwjﬁ%mmaaf;b F5& L
THESEER Lto :

% AIREERF OPDEE
B R RO RIBGE O HH 25, B L~ A OBOBAROE MBI BEE BEBTh ok, &
BHE UMV OREIRREE (TLV) 001 mg/m® (US Dol 2013) AV, BLMHRK

(HEUCBNTEEINFEFI~FS) 2ZEICANRT, BARZSOPDEMZL TO L 5 KB
TBH,

0.01 mg/m’ 8 hr/day X 5 day/wk _ 0.0024 mg/m’

RS = 24 hriday X7 dayfwk = T 1000/, 00000238 me/L
0.0000024 mg/LX 28800 L/day  _ 101y o

— EIAFE'%= 50 kg

PDE=0.0014 mg/kg X 50 kg / (1 X 10X 1X1X 1)=0.007 mg/day="7.0 pg/day

BEIHR

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, Bckhoit H. Effects of a.2.5-mg silver acetate lozenge on initial and long-term smoking
cessation. Prev Mec_i 1996;25:537-46.

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

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

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

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

& Y 7 50 PDE {EOBE
£ Y yh (T0)
: : %0 s ‘A
PDE (pg/day) 8.0 3.0 . 8.0

Frim

2 U oA (T . FABROSBTH D, #FY VA, & LTH RUH3 2208k
RETHFEET D, | linF VT AE, AFVFEERVOCEWMAS Y UL (KH) CHEELTEY, &
DL S REBERMER S Uy AOFEEOHILEFS LTWD, NEEORBLE VT ABGHERE, #U
T AEDEL BARBETHD, HEEF U AT, FELTHERE LTEERICAVLNTNS
Fs, MR, BROAE, T7R, BERUP=F VT Vo BREDREODDEERZICH
AVbhTna, Y 7AGHERABERICAVLRTVS, ¥ U vV AIEEFHICSLATIX
ol REEESNEREIIALL TV (ATSDR, 1992) ,

TLMEEORIL L - TcFEE

b FRUBSICEV T, B, BicEan, #1 7 AOREROBREN OB R bR -
MEWVERNSE L Ebhad (US EPA, 1992; US EPA, 2000) , AKEHDE (BiEelE, EKrEE i
REEHD) fhoFREX D bMWEEE L2 (Mooreetal, 1993) , : '

BT OgERF O PDE &

E REUEHICBITSZY U A~OROBRRICHRIEZHFENRER. KE. FicEatEbh,
Zhit, MEBEF YV vADT Yy FERWE 90 HRBERRTRIN TS, LY BRETHEE
OREERENT I L 2BEL, # U 7A0 NOAEL # 0.04 mghkg & EHT (OEHHA, 1999;
US EPA, 2009) , L7=#oT, 7 v MIBT5HF U ¥ LD NOAEL 0.04 mgkg %E#\_ﬁnﬂ%ﬁﬁ#
@ PDE EERE LT,

VE%%{ (Hﬁli_iawci—?%éntmﬂfs) PEELT. EOREBOPDEMEZUTOLE 51
B4 5,

PDE=0.04 mg/kg/day X 50 kg / (5 X 10 X5X 1 X 1)=0.008 mg/day=38.0 pg/day
S & 2RO PDE fE

&2 U7 MY ~DOEFBRECRD, BEEOHDIT—FIXRWES b olz, AiEEo 2
v A OAEYERFIBEITEY 580%) (US EPA,-2009) " L7eB-T, BEHICLABERD
PDE %, R OREREO PDEE L R—TH 5, -

PDE=8.0 pg/day
% AR PDE fH

& U o AMEEY~OBRNEFEIRD., BHEEOH DT —FiE2\v, US EPA X, #J UV ADRA
EHCET A EFRERASEREZEX HIICER TS THELER L, # U 7 A~ORAE
B O ST EEEEHELRENTHD . IEH TR, o7 (US EPA, 2009) , & bR
‘U@%Kﬁbf%ﬁéhti&%ﬁﬁm%T%D\&A%%K;é%ﬂ%ﬁ%<\%ﬁmﬁwk
EZx2bh?3 (IPCS, 1996) . BORVBARKOFZ U o AREICL VELUOFRAFHEENS,

ZOBANS ., RABRERRFEO PDE EIZ- 2V T, EHIC L 2BERFO PDE %2 > TRET 5,
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PDE=8.0 pg/day
N

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

IPCS. Thallium and thallium 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.

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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AR
A A DOPDEEDOHEE
' ' A X (Sn)

g o R’
PDE ({pg/day) 6400 640 64
FEd ‘

AZX (Sn) 1k, RAADEBRTHY . RRETHOBERETHEET S, AXERLEHDOI B
RLEER LD, B, Bk, 7okt a SR X T B U AR TER X
FTRITATHD, ZARE, WSOPDOTAFESI IV RPIRTAUREBHBIBESPICTFETS
(1L 7V Sn& LT&E10 pg) o ARIT, — OB & - TRBENICHEATH S NS
HBEB, B MIE>THEHTHBD LITREINTW Y, EBIEAX2HiIE, ExXHlE LT, ROWR
VIELE=AA(PVC) DEEERE LTHVSER TN S, EEMNATICEEN2&ETHS L
WHBEN G, REAXEMIV S, IV ERECHFET 2EBAXRLVEET S HOT
BB, ZORLEFMITERACELEH TS,

22 SHEEEDRIL & 72 o - ik

A AR RAXBIZET Bin vivoDBEEHEIRBAEZTET S H0ERY, W 2h0TF v

FRERICBWVWTIE., SLOYEEEE LTO~ES 1 By OB R TR RS EREVEMSE T

Bof, BETHE, AXRVAXE Lin vivroT y?%i:%b‘f?—fﬁﬁﬁl:% LEM:TH -T2,

AAXBVCAREO D BN OPOBEOL ORREAEREIZE L THBECTh -7 (CICAD,

2005) , TUARARORT v hTO2EFRBICBOV T, S XX B AR o~
(NTP, 1982) .

ENEZRRFOPDE

B3, REEORSEDT v MBIT 3R bREESSEVIMHEE TH o7, LEB-T, &
HERERFOPDEMEIZ W TiE, B HIEVNOAEL, 17245150 ppm (A XL LT32 mg/kg/dayfi
%) (ATSDR, 2005) (ZESWTRELL, ZOER, 7Y MCBIT20RHRR»LELAEL
HbOTHY, WILE—AXELREREEINET v MZBWT, 500 ppml EOREHTOE M D
BERECRESh (de Groot ef al, 1973) , NTPIZ L2 I3EMABERERR (NTP, 1982) 12
BiF 2RI, de GrootH Il X HRBRICBIT DI BDO XLV BRESH T (FXE, ~
TR EVIRATAHEBL Vo RBRAENRET — 4 ORE) ZEhb, BEOREFOPDE
EOBEIBVTIL, de Grooth ORBRIINTPORER L b bEEMRH I LD EEZ BIE, &

EFRE (HEUCBOWTERINEFI~FS) 2BRICANLT, BROBZEHROPDEEZLUTOL S

WHEHT S,

PDE=32 mg/kg/day X;‘SO kg/(5X10X5X1X1)=6.4 mg/day=06400 pg/day

FERHC X B IRE R OPDE(E o

AXICBET ARV Yo —id, B X 2RERIICED PDE BOEHOESICHERTE
NOFHEEF 2 RHETERboTr, AARUVEEX X8 O OB O £W50F] R8N
5% (ATSDR, 2005) %Xz, B OMEHERFO PDE 4 E1EEE 10 TERL T, EHIC X 2BEKED
PDEfE#EH L Gl EHIEZHIhTnbdEB8Y) .

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

0 BB (OPDEE
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AL TORSHE VY 2L, RARERKICIES PDE BEOEHODIZMEEFER
HERE 2 L2 DN T O b OTHEER 2 EETE o, AXZELT TLV (2 mgm’; US
DoL, 2013) BFIHTRETH S, MRL 2RETDHITIET—FBF+2THS (ATSDR 2005; EU
SCOEL 2003) , L7d-T, FOIBEREO PDE [E% R AREZR O PDE EICEBRT A0l %
3100 2T, RAET 3 PDEEZELETS GlEBEIEHRILTWDEEBY) .

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

BEIR

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

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

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

EU SCOEL. Recommendation from the scientific committee on occupational exposure Timits 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. De.parlment of Health and
Human Services. 1982; Technical Report Series No. 231.

US DoL (OHSA). 29 CRF 1910.1000 Table Z-1. Limits for air contammants U.S. Department of Labor.
2013.
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AL P Ay N
NPTy AOPDEEDORE
FTo A (V)
A ad i) R
PDE (pg/day) . 120 A 12 12
Frif

AFPy L (V) i HERPICEETRE LTFEEL, e 2BERIR (1, 0, +2, 3, HEW
+5) THFEL D B AT VT AR, BILATIVEBEA Y (VO) BRUAF I F (VO

LT, BEAYOEREREKCOEBERET S, ATV Y AOHEIEENDORIIIITHHIC
<, B FTCORFNLOAT VU AORIBERENHEMEIXI0~60 pe/dayDEiHIcH D, EbkAD:
LOTREITAKFICLVERY, HEEBREIIRSE T ug/dayTH 5, b F—FADEFHTD
AFPyAOIEPREZISETHEH, 2 ng/LPEFBEAOC LR THS, ERIKESDHELT
VB bHNR BT, b MERIZE 5355 U0 AOKRRRZREMFHREILIE S T2,

féﬁ%ﬁ@*ﬁﬂk ol

AP DY AL, BEEEEET S5, BREME LR (ATSDR, 2012) , EEHE ST O T A
i b MO LTRESAOTREERH DPHE L LTHRINL TS (Group 2B; IARC, 2012) .

R NgERO PDE £

ROt b ~OEOFEBCRBWTE, HEE., DOEFRRCLERAELSEMHENTH B,
BOBRSICLEZATY Y AOEMRE T2 DR BENARRBN, AT U0 A 128REREX
e PEBWTERSNE, ZORRICBWTHR., BAEET T AT IIHRER S
DA (RF T A E LT012XI30.19 mg) A AT~ 128BHRE UEBE 0 mikEi <
FA—4F, FEE (MEPBERL-VICLVEE) . 2VATe— RN )Y FEE,
BHERE (MPRIFEFICI VAT | AEXGURECEERE/IT 2o (ATSDR, 2012) ,
M FRE R OME~DEECET 5377 AOEONOAEL 0.12 mgkg/day% . #FQBRER
OPDEEOEMBIC Az, BEFEE (HEIEBWTERESNEFI~FS) 2ZEBICANRT, &O
MREROPDEMEZLITO L 3 ICEHT 25, -

PDE=0.12 mg/kg/day X 50 kg / (1 X 10%5 X 1X1)=0.12 mg/day =120 pg/day

‘S L 2REROPDEE

ARFDYACETIEEELEa—iL, BHICLRBRERITES PDE BEEHOELRBEE
REMEHREFHFETE R0, NFOVARVERATIT MeEHICBETIBBLZ0&EN
IBREE ORI AER 1%EKM~10% (ATSDR, 2012) THEZ 2B 1, BOBRERKFD

PDE {E#EEMAE 10 THRLT, BEHICX 2%RERO PDE BE2EHLE G1 HIEHKSh Ty
HERY) . ‘

PDE =120 pg/day / 10=12 pgfday
WAMRERHOPDEE |
F v b OUEMEER AMBERBN, ST U LIKET SRABRERROPDEE~DERDEZDHIC

BitEhic, ZOBRRICBOVLTR, Y¥EZRBRICAVCOATRERETH 3EEMEL T 505
mg/m’ CEBAERBRD BNz (Ress ef al, 2003) ., EB{L TP Ak, ERFIThy, &
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’ Y .

H BT B LB L bR, LitfioT, ENREROPDEE #EERKI0 TR L T,
ATy ACET B RAREROPDEMAEM L CUECERSATVEEED)
PDE=120 pg/day / 100=1.2 pg/day

BEHR

_ 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.

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

Ress NB, Chou BJ, Renne RA, Dill JA, Miller RA, Royecroft 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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fH6E 4 - EH
PDEAE S & So56 RSl D ZH7 P B~ H f51

FFy a1 —BERER 10 g RO D0, BRSSO IR E O
A R

ZofFlE LT, ok (REIEEROTEMASER, KA4d4l &8) 257575, HAKA—HE
BE 2.5 g OROBEBRANCOVWTHRETT 2, ZORAOKRK—BEREITI0 geBrln
N, RA220FBEBREZAWVWDIZENTED, A7 aVEEOHAFRE L D70, Hl
KL E R DS E ED LS RERETHWTS LV, YEFEEOSHIIFCILRER=y 7
EE RT3 LDOTHY, VRITERAAV MIEIEH. BFR,. I FITA, kRO
FOTLBESE RS TND, ERFAHYPRA2ACRENFEBETEELTWS FET S
BEITBWT, HATOETERAMMORK— BENEIERALZ KREINELEBVTHS, b
BHIELENGIRY E5EX—AEREDX, #H0o—ERERUFRA22O YU TERMGOR
EREEZHAOTHREENS (BEREBICEAOEREO—RERE2SgERLD) . FAL2C
BT, EEBFHDYOFK—ABMEIL, 77 ATRENILEOEF L IXRLR,

T OHE, FRENOPDEMEER BEEFMMARN T EEIEL TS, LER-T, =
N B ARERAS DBENBRZVEAITRO T, YA, B S e iR Ram T heh
DPDEE#BZZNLDTHAZ EBRRESND,

#FA.4.1 : BIFERRS ORK— A BEE

35 35% —RAERE (g
R _ 0.200
HEERELT—Z (MCC) ~1.100
HAE ‘ 0.450
VRN T b 0.350
TuARE Ry 0.265
ATT Vel 3TN 0.035
t ReFRsrFat® /v AF 0.060

Eara—2A (HPMC) )

BlkFrr ' 0.025
bk 0.015
A 2.500
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FA42 : iAZZ%‘r%iKt’-’F@-%E (BERIEE L, o, —HEREZ10 gtEETHH

)

BRFFERE (nglg)

L Pb As Cd Hg Pd 1 Ni
JREE 0.5 1.5 0.5 3 10 10 20
MCC 0.5 1.5 0.5 3 10 10 20
L5E ' 0.5 1.5 0.5 3 10 | 10 20
VBT A ' 0.5 1.5 0.5 3 10 10 20
Z7aARRE R - 0.5 1.5 0.5 3 10 10 20
ZFTY /%vﬁ:ﬁ/'ﬁa 0.5 1.5 0.5 3 10 10 | 20
HPMC _ 0.5 1.5 0.5 3 10 10 20
B{bT& 0.5 1.5 0.5 3 10 10 20
Bk 0.5 1.5 0.5 3 10 10 20
Ak—RERE (pg) 1.25 3.75 1.25 7.5 25 . 25 .| .50
PDE (pg) 5 - 15 5 30 100 100 200

AFrar 2a: — Eﬁﬁ%#ﬁ"ﬂ:’éh’fh\éﬁ%m@tﬁ)@ ﬁéﬁﬁ%ﬁiﬁiﬁéﬁxfomﬁﬁ_ﬁ%@
AR PR -

ZOWELT, AT val c::}swrﬁlw b, RIS (REIEER ORMASEE. &
ALI\BR) 2EETH, RAX—BEREN2S g0 URABEBRAIC SV TRET 2, 7
Vg 2R dLEOFFREL 2570, RARGTFOIRGEZ EDX I REETHNTD LV,

%%}E%@Aﬁﬁﬁf\? VY ARU=y FAAEEHON TS O THY, YRZTERAL MC
ESEEH, ER, AFIVA KBERCATIVAVERL Lo TN E, URATTERALPT
ReRE LI BTSRRI DRI BEN. RA2IOPDEER CRINLHE SRS,

» DR IGHRERY BHHRKRK—BEREL, é%%%éﬁl}@%%@— AEREEUVFALIOTER
HpOBMEREEZ AV TIRESND (BEREMICEA DOERO— BERE2S ghRL3) ,
FAAINBWT, EXBTFHPOR—BEREIL, &0 7 AMIRENEHEOEF LITR R,

S OB, TNENOPDEERER B ERRMMNRNT L R TEL TS, LER-T, =
b S RS DBEEAE 2 I A BT, MHBANL . BE SN SRR TR T
OPDEEZBZ N DTHD I ENEIEEID,

FFa AT a2al CHFREL IS LGS A T Y 3 L 2aD PR RERMFIZHEM
LTWAESICRZADIE, BHlo—RFREL LTENENI0 ghU2S5 g VW tick s
LDOTHD,
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FAA3 . —HEBEFPRESH T2 BAORAFFRECHT (RENIE & RE LIHA)

BRHFREBEE (ng/g)

. %ﬁﬁﬁﬁ Pb As cd Hg Pd v Ni
[EES 2 6 - 2 12 40 40 80
MCC 2 6 2 12 40 40 80
FLbE 2 . 6 2 12 40 40 80
UL EBEHAT T A 2 6 2 12 40 40 80

WS 2 6 2 12 40 40 80
RFTY Uy R T A 2 6 2 i2 40 40 30

"THPMC 2 6 2 12 40 40 80
EE{bF 7> 2 6 2 12 40 40 80
rR{bgk 2 6 2 12 40 40 80
k— BiERE (ug) 5 15 5 - 30 100 100 200
PDE (ng) = 5 . 15 - 5 30 100 - 100 200

FF s 2b: —AEREREE SR TWAREFORE DO, BRSO TR A O
ﬁ_&%ﬁﬂﬂﬁﬁ : :

ZOFE LT, 7Y a 1RO BWTCHW SRS, SRBRRS (FREEIFER R UESImHIsfEE,
EALI1BR) 2EETH. BA—BEREN2.5 o0OR UE O BEBRAIC SWTKRETTS, YE
%@éfﬂii&f\“?*)WA&U?:yb‘}vﬁﬂzﬁ%Fﬁb\’Cb\é HOTHD, VAITERA MoESE
. ER, ARFIVA KBRUOARFPUVABBELR-oTVD, 7V a L 2bEAWBRDIC,
LA DR E O U %EAERE S OF TR A RICET5EMOM RISV TRE
FITH, UTFORE. SSEKRBRHENHERENOE DN WREER DS, HARSHESS FO%
TEAFDIARD T —F DR THDOTH B,

% Add: BRRATOERREYBE (ug/e)

BE (ngig)

RS Pb As Cd Hg Pd v Ni
R - <LoQ 0.5 <LoQ | <LoQ 20 <LoQ 50
-MCC 0.1 0.1 0.1 0.1 * <LoQ | <LoQ
LpE 0.1 0.1 0.1 0.1 * <LoQ <LoQ
U BT A 1 1 1 1 * 10 5
JRARE P : 0.1 0.1 0.1 0.1 * <LoQ | <LoQ
AFT VY el 2T A 0.5 0.5 0.5 0.5 * <LoQ 0.5
HPMC 0.1 0.1 0.1 0.1 * <LoQ | <LoQ
BiFz 20 I I 1 # 1 <LoQ
FR{b ik 10 10 10 10 * 2000 50

*UB Y RT TERAA Y MIPABREBTENFTHY TIHRWERELTEY . EEMNERIIEORT
Ve, _ ‘

RALMTBIT ONEREAVC, SEERSTOETHETMICEL T, MY B3 RECEL
A SO TFHAT A EATETH D, RAASILINLBEOHAGETO—HNXRREN
TW3, ZOBEIEBVTHR., GERECHIBBEFZ ACE VY ToATHAS, MATo- O
BRES OBREIEHRENT L, ROEOMOBERT POMROBENENT &5, PDEEX
BxhnweEBEXBNDE, ThOORERUEEMRDHER (FRAALLD AW, HATOTRFHY
BECONT, RQEBVTRETHZLRTE, D, REPDEMA L BT S LB TES,
FAASITRENBEIR., FAANSTENTEBRESEEOREOLITERTIETH B,
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# A4S BHEERROSTOXEFHBEERY G5REOH

B EABE (pg/e)
%ﬁkﬁiﬁ Pb As Cd Hg Pd v Ni
| RS . <LoQ 5 <LoQ | <LoQ 500 <LoQ 750
MCC 0.5 5 1 5 * <LoQ | <LoQ
LB 0.5 5 1 5 * <LoQ | <LoQ
U BEH AT D 5 5 5 35 * 70 80
ZoARE N : 0.5 5 1 .5 * <LoQ <LoQ
2T T Y e TR A 5 10 5 125 * <LoQ * 100
HPMC 2.5 5 1 5 | * <LoQ | <LoQ.
BRILF &~ 50 40 10 35 * , 20 <LoQ
(31453 - 50 100 50 200 * | 5000 1200

* WY RF T EAAY MIPABREENTRETEY T2V ERFELTRY . EENERIIR
BTV, -

ATV a3 BREGROSTT , ~
L ZOFELT, A7V a vl 2R UbIEBW TRV b, IRLS (REIESRURINAR
) 2E2FT5. Rk AEREN2S g0 UR D EBEAC SWTRET 5, SREECS
BRI RSO ARU = y FAMEZRAVTHEEDTHY, VRS TERAL MIESEH, b
F.HFIvA KERUAT DT ABBEERER-TWVD, MANOETHR MG ORKBEL,
#x (DEAV, BHlo—-AERERCUMERTMIOREPDEEZ AV TREHT 58 TE
3, BELEFHBOREL, REPDEELZ LRI LRVWESIZTARETHD,

# A4.6 . REESOREOHA

. BATEBRE (ug/g) ‘

—HERE (g Pb As | «d Hg Pd Vv Ni
el 2.5 2 - 6 2 12 40 40 80 - )
EA-HERE (ug 5 | 15 5 |30 100 100 | 200
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TEFET 1 FZ A4

B — LR ORI

LTOFIL, TR DOY RS TERA bOFIRERBZZLEEZERLELDTHD, ZOH
i, FITREZERLEZbOTHY, VA TEAAV PEXELTIM—OFEL 2D L LEER
LiebOTIERY, VRAZTEAAY N ARPEOXEA~ADT Fu—FIciiEiEr 5k
BhHd,

Z oW, MEACERE SR TWAROBEACESHELDTH D, TRbbERRSS (FEXK)
BERURMFSES) 288 L. RA—BEREN2S 0RO BEREAICOWTRNT 5, 4
“ﬂ?%CDAEJZ#:I v ‘/'7 LR P=y FAERANTHNS D TH D,

LRZHEEE. SEIZ Bﬁénﬁ_#ukz{ o T, BENRTREFHMBOFELZELELTY -
AYTEAAY MEERTH, YERHEEE. BATCAV O ARIRICELT, RENRE
%T“ﬁ’%ﬁﬁ?‘ékc‘:&iof“é MG, Fli7x—ARBEULTI FRILE (E, &
T A, KB 8 WY FAZ EERELE, BMTOXRE, )x&“f’-tzx;i/}-k.:}bﬁ'é
ﬁ&‘ﬂ’]x%?’ﬂ%@ﬁﬁ:’@&[‘%’ﬂ% bHEHRDOEEEZFLIEBDTHD,

F AAT : BTERTLRAHY O RFE

EERERT MY

TR Y BEEAOEN | EBMEWEERED | HERE - BE | EREREND

N EBENTERHSE | »DOBENT | OBENOTER
QR XikimEh o SR Pl

BRI E Y

ko Pd, Ni As Ni 2L
MCC 2l As, Cd, Hg, Pb - 2L 2L
LA 2L As, Cd. Hg, Pb 7L - BRL
Yy vgghno b QP As, Cd, Hg. Pb V. Ni 2L
JORARE R 2L As; Cd, Hg, Pb TRl 2L
i;;i;% 2L As. Cd. Hg, Pb Ni 2L
HPMC - 2L - As, Cd, Hg, Pb 2L 2L
BibF & 72l As, Cd, Hg, Pb v L
Fe b ek 2L "As. Cd. Hg. Pb . V. Ni 2L

WHY RITTERA M, EMOFMEZLE L THTRRAOEEDLERMLTEE L, *
D) b EBEFAMYIEREPEROBRESLLRWE S, YEHEESIL. H8E5H» D OEH,
ARBIROF—FNLLIFREZINEL, YBVRITERA L P E#FELE, VA TER AL
FFuaERCRIT AL OERERST —F ik, RALUTTRENTWS, TEAHHOB— HER
2ix, %3 %ﬁ&%@ HEREICYZEREAS PARBEZR L TEH IS,

77




3L

G LR R R AR NG

MQE%@#WQP; KA LRR @%M&@ﬁﬁk%ﬁg@@@wsw®$ﬁw CESL UG R D LR QRIS v T L L

"G pEE 2 RN HEICAR TR :

MEOREOL| A YA LR "L REWS EXGGGRURBLUN “ESAL YW D QTSR - BT v Ly
‘AR HMROIUY "2

RALOMEGHBEOIL YA LAR QLB AW RN "EURHERO L b LB HENEISR YW AH B O - T 7 £ &
G LR R A BTG QT OMNE ST E O

A LAR ° 1Ll

mmﬁp%w&ﬁ“%ﬂwﬂﬁv GBI LOWINEY o ch R T2 BB D v L L RIS D GHER B D ASE 2B
- MOV G —L— ] AL AL 6PV E

‘CRAITG

LARBHLERE VAN T DEES LY XTIEC LT 2 HZHMO 8V F LG LY ORG UL AKX T L4 (R

AT UG wﬁﬁhi@ﬁﬂ GEELNTERT S#ﬁpﬁﬁkWuﬁ@mﬁ@évmﬁz EXL ALY (RR +

gz | g | By | 3ripo|3viLo|3go| et 3¢z 9
SL°0 9 0 | s1o | sro | s10 | si'0 | 0§ 007 | | OI 0L | or| ol 100 Yoard |
0 §200 | 0 | ST0°0 | §20°0 | 200 | S0 | DoT> I x I I 1| o0z | sz00 A &£LIVg
0 0 0 | 9000 | 9000 | 9000 | 9000 | 9> | DOT> | x | 10 0 [0 10 90°0 OWdH

SLI00 | 0 0 | SLLOO | SLIOO | SLIOD | SLIOO | €0 | DOT> | x | S0 $0 | S0| S0 | $£0°0 Wmmwmw

0 0 0 | $920°0 | §920°0 | $920°0 | $920°0 | DOT> | DOT> | & | 10 o 1ot 1o | $920 Ad A

SL'L §¢ .| 0 | S€0 | SE€0 | S£0 | SE0 S | ol | x ! 1 I 1 SE0 | TAAVEEA(

-0 0 0 | Sv0'0 | S¥00 | Sp0°0 | 900 | DOT> | OOT> | & | 10 0 [ I0] 10 S7'0 B

0 0 0 | 1ro | tro foaro | 1ro | 001> | Q01> | & | 10 10 [ 10| 10 'l OO
01 0 ¥ 0 0. 10 0 0§ Q0> | 0T | 007> | 001> | 60| O°T> | T0 SR |

3 .
IN A |pa| 38 | P> | sv | a { W | A |pa| 3@ | P> |sv| mmuwm —
(81) Ft H —H O L (3/87) JHRNEE BEEH—

BROFEO G YR EH— LR ATHAW L HEL ORI — 1 A ¢ LA LOGIL L * 8YVE

A FEA PGS EL




6L

CAFUR . y s "% 3
CAGUR ] . y y Y
RETHELEOYE| O A ¢zl = et RAHE | o oo e || TR | N
SARLUR - .
csanEne s | Pl 0y RAE | A | W | P
CARUR . X ) . GO T . .
PETOERYNE | Pl ¢l TR | TR | oo unidiintodse | | W
"ATUR o . ; ) T @D G e | 3
REFNELGLE| O HEE -0 AR R uoamibigod s | TR | PH
TR . . . . ] Y BN N ]
FEAUBSYYE | RheE L0 TR | FRE | guqemsmraod~s | THF) PO
CAFUR o n i " ‘CRYGHLTUIR "
rErEeenE | Pl 80 R | REH | o s 03~ S0 WK A | oV
i C
S AVE L (3) % ¥ L L | O URE
B BMES | BEX0TE | HEOETE | 0W¥ | 09WHE | BROGBIEREX 0TGN | BHrag | FX
QUL | QUL | BUSY | - WHEHE | LU LTI FEGEY | BRI
_ 0S4 Gt K1
8 L 9 & 14 £ T I
| o ‘G LAV EEEY NNSHTY
BAPEEESH K VIR QR ALy BN CHASHCEI LT LvLK) BRESUHOS T LY - LBUIBHUUUIHR 8 TLL
. YRR MENY (%0 OF)EAd) FEIEE @ S0
WL HELL “HNSHCEAME NS ¢ 192030 LA Ly QLY ER BB R QUL EU TG UURIL LT LK
QLML & 4 Lve QI BRBY BE0L Co ch SRR 1 9 T & K

"CAMEZ RS OF LMY EXETRRY BN FLOMSEWEHRHOMEFRR - ST LK

RPN PR EX







