TEREAGE A F 74 >

% AL g OPDEE

Bz A P RUFOMOKEECEHEIR, & FTHOBRE2IIZEI TTHEELSHS
(Group 2B) .

CAEE, AT (R B, BB AREICL D b P THONDIBHEAEDANDOE
FREMTHD, —HLOF X HEEERIVENLOTHELEXLR TSI L, KT
B oL hORBAERETAE FOF—F AW Ehb, 22U MIEL T, MRLT 7
n—FEZFANRD I ERTERLELOND, b MCBITAERAY R ORROHEEMER,
MRL% VTR 7-PDEE & 1IZIER—TH5 (WHO, 2006) ., RAREROPDEEZEHT S
., 1BHERABFOMRL 0.1 pg/m’% v iz (ATSDR, 2004)

PDE=0.0001 mg/ m /1000 L/m’ X 28800 L/day=2.9 pg/day .
MRLOEHICHBAENR TV B Z L2 b, EEREICOWTIHEA L2» o7k,

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, IARC. Cobalt in hard
metals and cobalt sulfate, gallium arsenide, indium phosphide and vanadium pentoxide. International
Agency for Research on Cancer, World Health Organization, Lyon. 2003;86, updated in 2006.

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

http://. fhic.nal.usda.gov/dietary-guidance/dietary-reference-intakes/dri-tables; accessed May 27, 2014)

NTP. Technical report on the toxicology studies of cobalt metal (CAS No. 7440-48-4) in F344/N rats and
B6C3F1/N mice and toxicology and carcinogenesis studies of cobalt metal in F344/NTac rats and
B6C3F1/N mice (inhalation studies).. National Toxicology Program, Public Health Service, U.S.
Department of Health and Human Services, Research Triangle Park, NC. 2013;NTP TR 581.

Tvermoes BE, Unice KM, Paustenbach DJ, Finley BL, Otani JM, Galbraith DA, Effects and bl_obd
concentrations of cobalt after ingestion of 1 mg/d by human volunteers for 90 d. Am J Clin Nutr

2014;99:632-646.

US EPA. Cobalt compounds: technology transfer network air toxics web site: Hazard summary. 2000
(httpz//www.epa.gov/itn/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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ol
$f @ PDE {fE O
$ (Cu)
: e gn] & _ e A
PDE (pg/day) - 13400 340 34
Ferm

& (Cu) 1. HF—BBIETE 1l HEHED | OTHY, T 2 SOBLIRE, FAODE U
@HEDRS. BBRTE FOVWTRIZE > THLUAOMETRTHS, L, < o bOEES
BERATHAARRZEEZRIL, ER2EL R OMBASICEEICEEL TV S, a0
AW, B o AER) 1. AR RER OSBRI SICBIT A E L TRV bR,

REMEBEOBILL 2o B

Bk MIROEEEDH 5E2MT — ¥ OREGHARLE2—I2 LD, HFix. SHEAEORE
ARERICBWV T, HEE. FBERUERI A EZE+RITTTEERHL - & BREINTWAS.
(Araya et al., 2003) ,

& 1 IREERF OPDEH

WUR, Ty PROCARERCTRBERARUGES-% /U ) F— MIBET 3 RBAEB STV S
(IPCS, 1998) . T v bid, FBRCERIC A+ 2B L T, hbD 5 b TRSMHRES
VBRI S, T R ITZ500~8000 ppmDAESATIATIM & BATIZE U 13 B Eot8
W, A A RSIR OB AR A BRI 8595 NOELEX1000 ppmTHh > 7=, 2000 ppmbi_E
DEREFCBOTIFEER CHEEENERD bk, NOELIZ1000 ppm. 64 mg CuSOy/kg/day (8 &
LT17 mg/kg/day) HETH o7, (Hébert ez al, 1993; IPCS, 1998) , {EELH (H&1ICEHWVT
ERENIFI~FS) Z2EEICANT, BROBREROPDEEZLUTOL 5 IcEH+3,

PDE=17 mg/kg/day X50 kg / (5X10X5X1X 1)=3400 pg/day
TR X S IRERF OPDEE

WY OREM LV Ea—ik, ERICL IRBERKICIRSPDEMEOBHOEL RS X 5 haER
FMBEZRET S LATERD o, SETERCKOTHESN S BENREENLERAA
D5 B, B bOREERRIZ, 30%~40%ERINT S = EBTEA (Wapnir, 1998) . ARV
PSR OFE P IREERF D AEMF AR A ED30%~40%IZIRON TS Z L 2 BE 2. BRIREROD
PDEMEZEERHI0TIRL T, BERIC X SBEROPDEELXE L GIEICT@®IA TS &
1Y) , BEFICX SBREROHICE T SHIIPDEEIZLUTO L BY TH S,

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

R A IR R OPDEfE

RASHIOEECEL, AP TH o7 — 51, B, PSR A B OMRL A E
SHTICRA D THHLEX b/ (ATSDR, 2004) . & DREROPDEE 2 ETERE100 Tl
LT, BAREZERFOPDEEZHEE L7 GUAKERILTWS &89 .

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

& E IR
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Araya M, Olivares M, Pizarro F, Gonzilez M, Speisky H, Uauy R. Gastrointestinal symptoms and blood
indicators of copper load in apparently healthy adults undergoing controlled copper exposure. Am J Clin
Nutr 2003;77(3):646-50.

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

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

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

Wapnir RA. Copper absorption and bioavailability. Am J Clin Nutr 1998;67(suppl):10545-608.
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&
£ DOPDEfEDOHE
: & (Au)
#£0o . R oA
PDE (ug/day) 134 134 . 1.3
Fam

& (Au) X, EREREURIEEH 220+5 ORETHEEL, Bt 1 BRO 3 HOBERSS
—RATH D, TRIZOEIT, BMESHITLS K, LR TEWENICESERH 5 L0 Litdl
SNTNRYY, @ik, FRERITBITAMEL LT, BT, e R O LA (2T
WHLIRFERTZ 7, BY VEBA A ET AL Thd, Telles, 1998) D L 5 SR,
HATVD, BAPOEOE—DRRIZ, ME: LTOERANLL 5 HLOTHB, &1,
BERICAVWLRh A,

LEMEEDRIL L 2o e EE

ﬁ@%ﬁ@&&h&@ﬂﬁﬁ\ﬁ@%ﬁ%ﬁmmgdwfwéoﬁ&ﬂﬁ?%&%ﬁhmwgn
b0, 1 BOR(AN) EA A VEMTF (AuS) LDEETHHE, LBELHEINTVE,
anAf FROEESE (BRFE) %, ﬂm@&yflﬁﬁ KT 60 mg/day T 1 BRI, Xiz¥o =
TV a2V TRESNIBE WHICERR AN 20 o, YHEBHEIL, 30 mg/day THIC 24
RVGRR Zilket L7z, MEBFRoMingtt, BRoMRESE X IFROMREEORILER, Uy
< F B R DIERIER RO A b AA L« 85 A= BT b BIREDRERE D b fe
(Abraham and Himmel, 1997) ,

&{bEMERAVWERADEBMR VUL FOF— 5#%%7&1%5 LWk 2EEL LTI,
%h%ﬁﬂ&#éﬂt7/bGmmmm&mamwn)&ﬁtb&&adl%ﬁhkﬁé%
JRORE, A XiTBF HHELEFME (Payne and Arena, 1978) Siih5, Livl. TS OB
filﬁ®ﬁﬂﬂ2ﬁﬁﬁm®Tﬁ%kLT@ﬁfL&W%%@%%EWT%mgnT%D L
T TRAIFOSITHSPDEELZEE ¥ DI +HSBEEMERH5 b0 LITE 2 Lhiel,

ﬁ@ﬁaﬁﬁﬁofmﬁﬁ%‘ﬁfét _\§ﬂ¢kﬁﬁﬁék%zanéﬁﬁwﬁmﬁug
%20, MESRICEV TRV BIE (BRI ZHIe) . SONEAKCE L. BE
NIEF—F LDRV, H5—RBICENT, £EHEAY [Auen)CL] O (V7 noxF Lo
T I @l B AV) 1 Ty P OBBRER ORI B TSN R L 2B X B L,
T Y ATBNTIE 322 mgkg DRAET 14 BHBEIENRESh, BROTEEL 28 a4
Ho7r (Ahmedetal,2012) .

2 O IR EE R OPDEM

SORFIHTIBUEFNICARREMERIBREE TH 2, BROSEIEEELSOBED
BREOFHEER TH 5 o, ﬁ@ﬂ%EEWEEénLvﬁzkkﬁéﬁﬁﬁ R ORER D
PDE EDREICBVTREATRR DL E L b, BERR (HE | KB CERS L~ Fl
~F5) #EBRICANRT, BOBREFOPDEELUTOL S CEH+5,

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

ImEﬁwﬂﬁnLoﬁmémmrwéck‘&U%&ﬁﬁﬂMﬁ*Tbrwtw*&mg F5 &
LTHRE 10 ZBIR LT,
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I X 3RERO PDE £

b MIBWT. &FF Y S8t R U 7550 mpr FANER LR, ERFRRIAEITSY
B Tho7 (Blocka et al, 1986) . THRWEBNT, 2 mgkegk FRAAEHLEEROST T T
B b U 7 A OWRINERITHITO% Tdh o7 (Melethil and Schoepp, 1987) . AMFRIFIAEREH T
Y. RUERNBREROPDEEOREICHENEESIC L 2EZBEAVLRIEZ & b, BRicX 3
R EROPDEEILE DIRBIFOPDEMICE LU,

PDE=134 ng/day
Wk A% R OPDEK

W ARER R ORI L ARERICR T 2EEEDH BT —Fi3. MicB ) &0 BETMARSEE
DATEEMITE D bOEZEHEELRNI LMD, BNRERFOPDEMZ{EEMRKICOTRL T,
HHic L ABREBROPDEEZEH LE GUEICERSHLTWD EBY) .,

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

BHE W

Abraham GE, Himmel PB. Management of rheumatoid -arthritis: rationale for the use of colloidal metallic
gold. J Nutr Environ Med 1997;7:295-305.

Ahmed A, Al Tamimi DM, Isab AA, Alkhawajah AMM, Shawarby MA. Histological changes in kidney
and liver of rats due to gold (IIT) compound [Au(en)CLJC1. PLoS ONE 2012;7(12):1-11.

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

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

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

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

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

Telles JH, Brode S, Chabanas M. Cationic gold (I) complexes: highly efficient catalysts for the addition of
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&
$® PDE O E
¢ (Pb) _
#n Bt A
PDE (ug/day) =~ 5.0 5.0 : 5.0
i

g (Pb) IXFEME LTHEEMLE LTOIEET D, — R 2 MosMbat b LTk, Filsy
FOKREERR VBT OTEEER S 5, HNIAmE LT, VY VIRME©H 55
FZRAFNRET T 2FNGRBH D, ARMEAHIZ. REPTHRYFEOhICHIRS .
ARPRCEEFICESGEME LTRET S, S0, b MUYz ET 2 BEmo &9
FAIMAEEIZR VY (ATSDR, 2007) .

BAMREORIL L 72 - -

B FRUBMICBO T, ~OREIT, wi, A5, B4 A BREROEIICE SR
FBEIEXEITILEHD, BRI, MBHICHT ABRE ML, RASICE TBE S hr
LELEBRLT, BESRUWARBICEN TR SN L 200 AV, M BERER 1~2

ug/dL. EWFRRAED 100%, ENCEBERRVERELETTY /P s5 A (US EPA,
2009) ZAVT, PDE EXR/RLNL, ZOkic, FE PDE Hit, ﬂ%ﬁﬁﬁgﬁ_ﬁ:ﬁxbg—g&m_

ThH D,
% NEREEEF D PDE

BRORBEROE MIBWT, BEbBRERHLEEL, 20, FEEOKSWIHEREL, FEhmiE
FHPUEBETHD EEILND, FEFENLOT—H i, 5 pg/dL RGO M FEBEEAS,
ROMRITEIFHESICEEL TO A FEEMLZRB LT3 (NTP, 2011) ,

US EPA &7 /1 (Integrated Exposure Uptake Biokinetic (IEUBK) Model, 1994)  (BRIZ3E 100%. %
fgpOIRBEIR2 L) 12 Lt mﬂﬁ(wwzﬁﬂ)omﬁkacr 5 ug/day O# OFEERIIM
FIRE 1~2 pg/dL 1RSS5 AR E D (US EPA, 2007, 2009)

PDE=5.0 pg/day
HHIC X HUREEFF O PDE fE

SHORAREROFBIIMH LS ESL, LER-T, BRI L SBERO PDE Ei1. &
MHREIFO PDE fEICE LYY,

PDE= 5.0 pg/day
% AIREERF D PDE fE

O OBRBRFORRIIMT LAMCESL, LntoC, RARBEEO PDE 1k, RORE
RFD PDE fEIZE LV,

PDE= 5.0 pg/day

BEIBR
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ATSDR. Toxicological profile for lead. Agency for Toxic Substances and Disease Registry, Public Health
Service, 1.S. Department of Health and Human Services, Atlanta, GA. 2007.

NTP. Monograph on health effects of low-level lead. National Toxicology Program, U.S. Department of
Health and Human Services. 2012.

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

US EPA. Integrated Exposure Uptake Biokinetic (IEUBK) Model for Lead. 1994, updated 2009.
(http://www.epa.gov/superfund/health/contaminants/lead/products.htm; Accessed March 25, 2014)

44



TERFB A FZ 1

U F 7 h
U F 17 ADPDEEOHEE

. JForh (Li)
‘ &0 ' a0y ‘ % A
PDE (ug/day) 560 280 25
)

VFU L (L) & BHEDOEBMTICFETS, HYShEeBTHD, U FUald, BEe,
XZEDMOSRE L OMEGET, L LTANLA TS, JFYALAY (Hi2iE, ASE{L
TAI=UA)FUL) I ARERIEBTEREL LTAVLRTWS, UFy Ak, &l
+1 ORLREBOE L LTORIFEL TV B,

TEEEEORILL 2o B

VFULTE POBRRREL LTER SN TEY, ByR, THBHEER R CEIRSMEEEE 5 S0
RICRITD ) FUVLEORECHETHEERE b~ 8b5, VF U aErAOEERL. U
FULREREZIZLD, BRASERC L SEERTRENELT5, UF 7 AOBESIL,
BRERIFICS X508, MIEFPEE 0.6~1 mmol/L WEREINL TS (Grandjean and Aubry, 2009) ,
B~ — Yk, VTV LAOFER, BWRBEOBRECTRELES, & MNokiTs U F v AR
BRI, R, RIREEEEET, FRIREERET, LR/ MABRERER OMESEMO Y X2 FEicH

LTS (McKnight et al,, 2012) , BEOHRHARIX, 300~600mg D 1 A 3~4 [FHETHS
GBF&&%H)Q%ﬁ?—ﬁ%qu—b\%ﬁﬁﬁéﬁii\féﬁ%ﬁ@ﬁ%kﬁ%%ﬁ

jd?ﬁ:lrf L f:o
¥ DRSO PDEME

bt MIBITDYF U AOERERNE, Z0 PDE HOEME LTERSNE, b MoBiT 558
VFULOB/NHEREDHETHS 300 mg (VF V4556 mg 2AVEEEICE, BOBREBD
PDE fEIZA TR L S IcEH &N S,

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

T @D PDEEDREIZIL LOAEL (#ER—AFEREED 173) ZRwikz Eng, F5 AR E 10 298
KL=,

HEHIZ L DR ER OPDE(E

EFICL SBBRFO PDE EEZRETLOICENZT —F BB, LA LARRE, BHREED
EMTFHIRIFEED 85% (Grandjean and Aubry, 2009) Th 5 Z & #BEE 2. & RERD PDE &
EEEMRE 2 TRLT, BHICLS2RERFO PDE EXEHLE G.] BREHIATVA LB
9) .

PDE =560 pg/day / 2=280 pg/day
% ABREE B OPDEfA
DY FE06XIX19 mg/m’ DBRE DALY F 7 M c4~8EA,ESHE, | H6RSMmE L7~

(Johansson et al., 1988) . MFBEMER CEFREMEL AV T, KEMLLIZER Lo, i
&Eéﬂtnﬁﬁ&%@ﬁﬁ%én&#ottb\%E%%ﬁmmﬁ@%ﬁmmwentogm
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FE (LB VW TEEINEFI~FS) 2FEICANT, RAREROPDEEZLUTOL I
EHT 5,

. 19 mg/m’ X6 hr/day XS day/wk 034 mgm’ =
iR E AT = 24 hr/day X 7day/wk. 1000 Lim? 000034 mg/L
X
CHEE= 0.00034 mgiLkg 1440 L/qa 122,04 pg/kg/day

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

BE ik

Gré,ndjean EM, Aubry JM. Lithium: updated human knowledge using an evidence-based approach. Part'I1:
Clinical pharmacology and therapeutic monitoring. CNS Drugs 2009;23(4):331-49.

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

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

US FDA. Lithium carbonate product label, 2011. (available at drugs@fda; accessed May 1, 2014)
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KER
KEADPDEHDFE
' A (Hg)
o R B’ A
PDE (pg/day) 30 3.0 1.2
Fra

ke (Hg) i3, HEBREIIBWTEL A LTS, KB, THEAE, ERRERR CE AR
D 3 DOBETHFET 5. BAFICHEE T2 TEESRLEOKEOHEIT, EETETH,
LedioT, ZOREMFMIL, TRAER CEMKBROBERDH 2 B2 T — 7 IrES<
bDTHD, IOREUFERVUEE HEN7 PDE EIZOW T, FHASICIER L,

ZEW LRI L 2o 7 B

b MIBOTEMKERERAMET D 2 L 2R TF— 7 1270, BULAROSE A MBS L
T, %ﬁﬁ%{:i&ﬁ'éﬁﬂﬁ:’%&%ﬂi%ﬁﬁ)%ﬁu EERS ATFFEHEE (JARC) 13, EHKEILAH
b MIXHTHRBAMIZOV TR TERNWLDOTHS L5 LT (Group 3; IARC, 1997) .

MEKSULE T, BRAR L A THRICECR OBESO A ENFIHRER L, gy
R, B, BLRRCBRA~OREL I HRESE Rl &\ okl oy
REBr5TEIY, BRARRUEZORICEL TORSHEEEDRILL 25311, B3t TH
Bo REMZ I LR~ DOERBRRAHE SN T 5 (Shimada ef al,, 2005)

% IR ER I OPDEE

7 v PRU= T RIZEWT HgCh 8k 2 MG Lz, X< FHFA > Shi- NTP 0RBAE
EY5, TOIH, LYFEEREBRRAZOFENMTOATHAZ L, RO 2 EHRB LV L
BRI (0312~5 mg HeClykg/sdiwk) Z L REME LT, Ty MIBWT 6 44 BEaGIE
AREZTHoEARPBERS N, BROENEER T (BEICHTS) HEHEER 0.625
mg/kg LLEDRERTRML ., BRILEN AT A—ZOEL (FLT7F=r, HUDL 73
ZUT I PIURT =7 —BRET ARG X VBT I ) bF AT 2 5P ORD) et
HOBICRO b, AFETRIT, HERKENRLOLIZBbhRrok, BEORERRUE
EE (EENOBE) OBME, EETKE 0625 mgkg U EOBREHTROLNE, A
IR FIE 2@ (JECFA) OFME (JECFA, 2011) IZB\\Tik, 6 BART » M8 (NTP,
1993) PER/ONTBRICHTIEEHRE (EEEM) % EIC. BMDL, & L TAEE 006
mghkg/day (B 5 BEIOESHORMEIN D) SEXHIRE, BEER (8 1 T
EEEINIZFI~FS) ZHWT, BOBERO PDEEZUTOL S B HT 3,

PDE=0.06 mg/kg/day X 50 kg / (5 X 10 X2X 1 X 1)=0.03 mg/day=30 pg/day

615 A RBR R ERABRICK T 5 BRIEAR CORRRAER LD LEEL bhR ol &
b, F4Z&1& L, %7, BMDLoANOAELEH 2 L1525 (Sargent ef al,, 2013) = &2 5. F5%1

&L,
HHIZ X AR RFOPDEA

BARIT. BRAROR N EGFHRIAER10~30%0FHMEAANICHE - LEARR LTV S
(ATSDR, 1999) . L7e#i~>T, HORERFOPDEMEFEERII0OTHR LT, Biic L 21BER
OPDEEZ#EH L GIEICEHIL TS EEY) ,
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PDE=30 pg/day / 10=3.0 pg/day
% ALRSEFF O PDE fE

HRTESEERE FEARBRICBT AR LEZHSBCTIEEE CHLLEILNL L
A, ZEg T TWA BEOEN 14~20 pg/m® OEEREICR T 2REEHALTRENTHND (US
EPA, 1995: EU SCOEL, 2007) , BBEMIZET BIEKBEAKGRE (14 pg/m’) TOMREITEEN
EEOEAE (Ngim ef al, 1992) iX. %5% TWA BEZ LOAEL & LTERTOXEVHLIL T
RLTVS, EEAH ([ 1 ICBVTERSI FI~FS) EEEIIANT, TEASERRIC
T3 EHER RS ST, RAREROPDEEZUTOL I CEHT S,

: 14 pg/m® X 8 hr/day X 6 day/wk 4 pg/m’

e )

R : 24 hi/day X7 day/wk 1000 L~ 0004 pe/l
K X

amee 0004 pg/LSO izsoo L8y _ 30 uosgiday

PDE=2.30 pg/kg X 50 kg / (1 X 10X 1 X 1X10)=1.2 pg/day

PDE OB EK LOAEL % el &b, BMHEE &R L CASRDSIMIC EHERBIT 5 FIRRHEIC
SNTHZEICANT, F5 & UTHRE 10 ZBIR U,

EEM

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

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

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

JECFA. Safety evaluation of certain contaminants in food. WHO Food Additive Series 63. Joint Expert
Commiittee 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.

Shiniada 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 (HgCly) (CASRN 7487-94-7). Integrated Risk Information System (IRIS).
1995.

49



TEFHTA FZ1

U ISF
£ 75 OPDEE DIEE ,
TV 7T~ (Mo)
B’n e o) ' A
PDE (pg/day) 3400 1700- 11
Frim

27Ty (Mo) DERBILEII+H RUHE T, X7 =F VEOBEREL—RHUTH S,
£Y FFLOEEBHRE. HERRORRKTTIIE ) FFVBA AL Mo0) THO, K,
NH B Ca* 2 o o x B4 A L AR EMERRT 2. £V 77 Vi, T TR
5 2 RTECTEE L. FOBRER 0.1~10 mghkg ThHD, MoO, BT MoS iZAICEIT2vy, T,
g 8RR CRETIIBE BET 3, B 7F LA (20, Bi-Mo, Fe-Mo, B{LE VU 7
FURGE Y TFVEEE) 13, ARARIKBLTHREE LTAVRSh TV,

EYFFUGNEATETH O, BERGEE LROHEEEIX. LR T 100 pg/day, AT 600
ug/day T3 (EC Scientific Committee on Food, 2000) , €U 77 RZIEDFHIL, ws. B,
M S FERROSEERTHY . P AF4A =V REOGEHEL Vo iy RAELLS
BBRBERMES, £, Bhn ) —BKRESZT TV H3BECRBVTIE, MiFFORBRENS
ERHBRRE Cholt L MEIN TS (Abumrad ef ol 1981) .

gz SR E DAL b 72 o T FabE

SEkE LTOTY 7FURBEREEE RS0 (NTP, 1997) , £/, A5 FEMA
REEBENZR RIVM) < X525, ) 77 vidsEEE TRV LRl RIVM,
2001) , IARC Xi3 US EPA (T B RBAMEOFEIATON TV RV, EOREROED 77
OEHEITEV, TY TFUERARE SR RCBIT 5RPAAEDTRE N 2 H 5,
MRAOTFEEMRIL. OBREERICEL T, RLRELEHEENBEESEOHSFUEEETH D LE
z bk,

& NIRER O PDE

5o MUBMBREShEBRE) 77 VBT NI U AOEMEEHA L, GLP BED 90 AME
MERERIT. Y 75 L LT 60 mgkg/day DEREEICRT SHE, AEEMNE, FHHE, —8
PIBEEE (ENEERVOHKEILYTAHEMER RUBOREERFEOITR (M 2 LokfrR
B DEERTEAMEOBEER) ~OEAL Vo BBEALMILI (Murray et aol., 2014) ,
#S v MoBITAERENL ZRE, 60 HEOEEMMKTRICFERBIISED bNEMok, £
s HEARNIETCETAAT A ~OFERBIROONRPoT, FEDIZ, IO
k880D NOAEL A3 U 752 L LT 17 mgkg/day THH ERERL TS, ZOREICBWT, &
B EORSICEELESEIIROAR» o, BERK (& 1 KBV TEESNE FI~FS)
PRVT. BOREROPDEEIIUTOL 2L 5, |

PDE=17 mg/kg X 50 kg / (5 X 10 X5 X 1 X 1)=3.4 mg/day=3400 pg/day

BEHIZ L HRER O PDE fE

Vyskocil BT} Viau DFE (1999) KBWT, ROREFO L M TOEYFOFARIL 28~77%
DEEThHo L BESN TS, Tumland b (2005) X, €Y 77 ORIIREZHETH

W% T ol L BELTWD, LEdo T, EFIC L 5BERO PDE fEIL, BIEMAE2 THRLL
LDERA GLEIEEENRTVWDERD) ' '
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PDE= 3400 pg/day / 2=1700 pg/day
% AR PDE B

HlfE~ D RCBNTRARBINE =BT Y 7 F BB AERZED LR (NTP, 1997) ., EE
ROEHMNTIR, TEITTBAINY TLARPEY 77 VEBEHRBE MO LTRA A S &S
LEREHEZ AR L TS (NAS, 2000) . M~ D RICKIT B RIE/ BAORERT—& (D)
(0. 10, 30 ZU* 100 mg/m’ BREEREICISVTEILEIL 3/50, 6/50, 8/49 RTK 15/49) U TEE
SHEZITO1eDDET Y U /BRI L 25, MSADZ=y F Y X7 % 2.6x10%ug/m® &
#THB (NAS, 2000) , 1:100000 DY R Y L_NEFNT, BABRERD PDE B2 TOL S
EMTS,

1x107°
2.6 X107 /ug/m’

% ABREERF D PDE = =0.38 pg/m’

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

2=y bV RZT77o—FIC LV EEHT PDE HICEH L Tid, TORBEICETREZEH LA
b,

BE
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NAS. Toxicological risks of selected flame-retardant chemicals: Subcommittee on Flame-Retardant
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2001
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=wrv
= & VOPDEEOEE
o =4 (Ni) -
28 a2 5] BA
PDE (pg/day) [ 220 22 6.0
Frim

=yrA (ND . B 10 ROB—BBITRTHD, =y 7MI 0, +1, +2 RU+3 OBLIAE
CHET TN H B8, E-3BERET2 Thb, =y Iid, ReREIBHETER
RIHEETAERTH D, —HRITIE., =y LB KBRICE S THESN, Bb=y
v, =y VR URER= y Ve VDo KBERL VBV y TALEWIE, BRib=> 7
NECERE= » 70 202 K BEEQEWEEBIC S TEESEVEAICH S (ATSDR,
2005) ., =v & AdE, b P TREEZNICHATIIRVE, BB TR=y IV REIFEELEL
BlgRoFIERHB, = FA—TAI=UAEEELTO=y i, KRERRIZBITD
e LTAVWLA TV, TREERARABOEMIZAVDNI AT VAL, 7uszd
DHAN—ADEETH Y, 1%RB~BNO=y FLEBRIEBL LTEHLTVWIBEEHD
(Stockmann-Juvala et al., 2013; NTP, 2006) , = v 4 /L 0— FEEEIL 100~300 pg/day OFFHIC
&2 (USEPA, 1996) .

S ETEDORIL L - T RIE

= v L, BEEEEETHHE, EREEEZ AR (ARC 2012) . BORERO=> 7L
DR /S TRT 5503V (Heim ef al,, 2007) , T EWEEZAWICO L OHDORARE
REBICBWT, ﬁ@&%fk;oruﬁ%oﬁmw%ot(Ammgw%IWEmAzwﬁ Us
EPA [1= v s WVKEEE S X b ORBAMIC R RIENA HD LM LT (USEPA, 2012) o =v 4
SRS R b HIIHRMIC, =y A ABEUIAT VLV AR EEICED S EEFRITB VT,

RA U RS OHEEREINIZED bheho (ATSDR, 2005) . =y 7y AOFT_TOERE—E
LT. IARC (2012) %, =y # &t bOREFAMELHE (Groupl) ELEL TS,

bt RROEBICBN T, = v 7 AOKERDERT, B, FER DT RICE L BB~
EERERAXRITIERDS, b ML, B, =y AREREERICDR ) BT S
Loy MCBIESNBA LIRS, b FOTF—F X, KT ED =y S AOBE—RAEORED
BN, =y MBSz FTHBREFEELIDZLETLTNS (Nielsen et al,
1999) , = v X AOTEEEORNSBEROBEHICEWTiE (US EPA, 1996) | = 7 /LK
FEOE MIZBESATVARY, BERAREL, b FRUBSHE DICHRTREORE L Vo7
EERTLAECATRENRDD, REXE. WRE, SEERVHREREN=y r L ORE
TRUEEEEE THRESINTWS (ATSDR, 2005) , FIESHE NiSO, 2G5 Enic7 v FTRAE
L i AR 1, Tﬁﬁmo%ﬁ%éntﬁvFT%ELtﬁﬁ%&w&T‘Eﬁ%ﬁmﬁ
BLTWALOThHoN, LY EEEDENLDTH-7 (Benson, 1995) ., =y I VOFMKE
X, Wb LD HOMIBRIRShATBEEORBIZEVT, XM 2sbntBbhd
{Schaumlosffel, 2012) ,

B OBRERF OPDEE

10, 301250 me/kg/day CHREE= v 7 VAKX ERE ENTT v MIBT H28F ORI AR
BT, BRPEORSICEE LLEBIRD bhihol, ERFHOMIZENT, RER0
~10SETORERIC, FELBREE—FICEERHY, £, R L b ICR S5 EI03ETORE
Lﬁﬁﬁ#%tﬁ&ﬁ&@ WEEBA L, m&Ummwymﬁﬁﬁ*ﬁe?&otﬁmmad
2007) , LOAEL 10 mgkg/day (=7 Ak LT2.2 mgkg/day) &RV, EERE (H&ElIKBW
Ta‘%‘ﬁénf_F1~F5) FEEIIANT, BOBRBIFOPDEMIILTOE BN THD,
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PDE=2.2 mg/kg/day X 50 kg /(5 X 10X 1X1 X 10)=0.22 mg/day =220 pg/day
Y SXPDEE DR EWCLOAELE IV e Z &b, FS& LTEERI02BIN L7,

HEHIC L AR EROPDEM

LER=y FARMNEEZRVEE FOBRBRBEEIL, BOERINERED 20~40%2380 X1,
5 (FEFETYMT —FIZESE) LHEETE O THo7 (Patriarca ef ol, 1997) , =7 AD
R T HRFOEBEFMT D5 1 »ORBICEVTIE, BEHAED 2~23%B0BIK & 41
e (Nielsen et al,, 1999) . L7zdio> T, =y ZVRUKEM= v 7 LSS DB ORBED £
FRMARPRENLZOOTHD L 2BE X, BURERO PDE E2ETEEYK 10 TRLT.
HHIC L SBEEFOPDEMELFEL L GlEIZHRIATWS EBD) ,

PDE=220 pg/day / 10=22 pg/day

W ABRBERF OPDE(E

RABREERFOPDEMOBEHIZE U TiZ, MATELRT —# 25, BE%EOH 5= v X LORER
BRI, Bib=y 7y e AOIR2EFORBCIL, ~NARXZ— (Wehner ef al, 1984) Xt~
72 (NTP, 2006) (ZIEBIIRBD bIahol, T v P CRESAMEICET B DDFFHLH
o7zt (NTP, 2006) . &B= v 7 NV ORARE CIIRBAMEDTMIZ /22357 (Oller e al,
2008) . MARAPIZFEL 5 DEBRUCED = » FAERBAMDIRE R L TWARND T,
=y FMIELTH, BERE7 7o —FRRIT AN Z LR TE 260 L E2 bhiz, EEE
# (THENZBVTERESHIFI~FS) 2FRICANT, Jv FRBRICEITS = v # L ONOAEL
0.5 mg/m’ Z 340, BAREROPDEEH# LI TOL 5 wEH L=,

. . 0.5 mg/m*X6 hr/day X 5 day/wk  _ 0.089 mg/m®
EEREHRE = " 24 hr/day X7 diwk ~ T 1000L/m? | 0-000089 mg/l
B _ 0.000089 mg/L X290 L/day  _

FHRE 045 kg 0.060 mg/kg/day

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

HBe R EE OB RO =y VIS EREN I REERH L Z L, RUT_COBED= v 4
NV DOBRARERDFEABRZNRE CHICRESBO NI 0 b, FAE U TEEI02ER L
7o

SE 30
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Health Service, U.S. Department of Health and Human Services, Atlanta, GA. 2005. '
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NRIFVY A
7R5 27 AOPDEBOBE
NG L (Pd) _
#o EH PN
PDE (ug/day) 100 10 1.0

FF i

RZVyL (Pd) X, TOMOHSREBR =y Z L EEBLTEY, 1o, HELTWS,
_ﬂaéﬁﬁﬂﬁw%éﬁﬁﬁﬁﬁ&éoN?V?A@\M@(ﬁﬁ)\m&ﬂﬁammﬂ®3
DOFBBTIIET Do T VY MIAREBLOWETL LB DD, FLAMD 5 bEE I
BWHODLNDbDILITL A LR, RT VUL (ReaXBEET) 1. ABERISICEIT 2 AL
ELTHVORTV S, NIV VAERIE, KEPIIBWTRETHY, TARUHEESE IZ
LA EDRIEC L BERICH A 3.

REMEEORILL 72 o1 Bl

1&1m&@ﬁoqwmwﬂivﬁAE&m&ﬁbtmﬁy+®%ﬁﬁﬁﬁf\N?&&Am;%
BRCERS 505, FFHE. B, MEBSGIEIOEER LRV ERRVWE SR, WME, LT
ﬁﬁ%ﬁﬁbt%@?%éHwhﬁadqmw)oﬁb&ﬂ??bAké%KohT@ﬁ%Xﬂ
LM E i v BERFMRROV o5 (RXIFT7REEHV T —AZRE. Kk
BEZWZS0SZ BET A M, & M U AREAV/IERR) 1T, RECEES 5 2 /-
(IPCS, 2002; Kielhorn et al, 2002) . T —F &L Ea—1, BERELPHEE 2, TotLnE
DIRILE R DBEERELL, |

R OBESOPDEE

WL OPDORYBBRRBERE SN, N7 D0 MEOBMER RS MEOERITHIL TS,
LrL, SHET, BBOHA FF4 Vo TER SN SHESHRBRIT AV, AFTiER
T—FiE /37 VU ADONOAELD0.8~1.5 me/kg/day DEFHIZH 5 WEEMESR RIB LTV 5, 8k
ROHEAERT VT AEHENSNT I AL LTHILL mgkg/dayD IR CHRET A~ 7 2 DAERR
i3 HEREL SIS OPDORBETOT InA FERRROGELBELRD, 7. BICRES
HEROD, MICIIREINHEZR DR 7 (Schroeder and Mitchner, 1971; IPCS, 2002) , =
DRBRIL, FEBA DRI R D FMER 2 7B T 3 KEZEA TR, SHABROFHA o
(HERE L~ HEOBRREERDT — L, BRI L ORI LR 58 13,
EBAOFREZFET 5 LTONRRRT — 4 ORARRE S, BERK (HE1CBD
TEBRSNIFI~FS) FBRICANT, LOEL 1.2 mg/ke/day® &ic. & QIR OPDEAE 2 B F
DESCEHTS, '

PDE=1.2 mg/kg/day X 50 kg / (12X 10X 1X1X5)=0.1 mg/day=100 ug/day
YIZPDEEDOFEHICLOELERWV - Z Ed b, FS& L CHRESEBIN LT,
HEHHC & 2REROPDERE

NIy LCETIREME V2~ BRI LZRERKRITHES PDE EOBEHIAHNG <3 &
BRFHMEFIZRET D LB TE R ol BT DU AQRY (PACL) i, L&D ORI A
s (FEREOERS 3~4 BRIZBWT, Jy FERERTHED 0.5%kE, S18T » oK
5%) o [ENBRGIIHRNESERTT v MREUCET 5B IFEEIIH <, #5 40 A
BROFFRZBNT, RESOUAED I 5, RENRET 5%, BIRNBET 0%5L2108
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fFaN Ty (IPCS, 2002) , EROBERFDO/ T DY ADEMERFIARRBENZLOTHD
T L REEZ. BEOBRERO PDE EAEEMSRK 10 TRLUT, BERICL2BESD PDE X2 R
HiL?E GlEIETEHRINLTNRELBY)

PDE=100 pg/day / 10=10 pg/day
W AR 8% s OPDEfE

25Ty MCET BB ARET — 23Ry, Lo T, BAREROPDEEZ LMK
100 TR LT, BAREROPDEEAEH L GUEKKEHEOLEY) .

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

BEM

lavicoli 1, Bocca B, Fontana L, Caimi S, Bergamaschi A, Alimonti A. Distribution and elimination of
palladium in rats after 90-day oral administration. Texicol Ind Health 2010;26: -

[PCS. Palladium. Environmental Health Criteria 226. International Programme on Chemical Safety. World
Health Organizati.on,_Geneva. 2002.

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

Schroeder HA, Mitchener M. Scandium, chromium (VI), gallium, yttrium, rhodium, palladium, indium in
mice: Effects on growth and life span. F Nutr 1971;101:1431-8.
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Hé&
H&OPDEEOHE
: B4 (pt)

#0o T A
PDE (ug/day) 5 108 10.8 14
F o

B& (Pt) i, REBBRIIOESERDOLRTH D, NTTVTA, ARITA, aPoa, L7
SULRCAY Py LEEl HEETLE! XL [T7F /4 N LRBSNAESEARDOE
LEVEODLEOT T, HENELEETHS, &EE&I. £< DRI RIE R 45 RR
EMETSLOTHL ZEBRINTEY ., BEDFERELARIIMETH S, EHERE
RBHEHA2RUTHTH S, ERLBRIEREZ T ASSEITMOR TS, PUZHITIERL DT
IT A AP (HOMF T 5. Hb—BERPADMEL. T M52 n e 5EEBA 4L R
~FH I ooBEEBA IOl R un Q4EBIEETHS,

L2 MELEDIRIL L 72 - 1= B

EELFEAMBDELTHEEL ) ZBBOESRVCHSLAMORBRAICE L CHIE TR E
B — i3, EEFENT—FIIREE N T3S (USEPA, 2009) .

ReEDREEDEIT. ASCEELCREECRRTHY ., FBELELOKREXABASEIETH S
(US EPA, 2009) , @8UEIX, 472< EBRABBIZ X5 EASEE~0BRFIZEL ik, &
%ﬁ@tﬁﬁ#ﬁr%ée%xané BRE LT, CAZE, BMEBRT TS Lok,

BEINWRUFT / —ENLEEOWHBEZHA L T 5 EEREERRT LS (IPCS, 1991) , JE
ROEIFICIE, BEOBBOSAZH TH % (Merget et al, 2001) , FHEOEER U 4 2 (LE
T2 E RV, 7v;v&/ﬁ%ﬁéf;v\%®&ﬂﬂbné (US EPA, 2009; EU SCOEL,
2011) o WEED Y R 7L, BEAEWCICRBORR CEIR (IPCS, 1991; US EPA, 2009; Arts
et al., 2006) . BE/E (US EPA, 2009; Merget ef al., 2000; Caverley et al,, 1995) BB L= HDTH
Zaé:i%‘z_ro:}’bé UMT—Frlta— L, BEERERE L, TOMEEOBILE 2 NS

#E L,
2 0 RERFOPDEM

PICL, (EBEETIZS W) RUPC)Y, (FIEHEDE) 24BRMEERET IS v F ORER-
TBWT, PICLICBE L Tk, MEERNNT A —& R UK AL SR AT 2 — —Z~DEEBIIZED LR
Bhofc, ARSNERBHAETH S HE50 my/fAktkg % PICL DB EE CARNR 5 X -8
BT, M7 L7 F = OB RIT~Y F 7 U v FRURIRST 2 — & OB 5585 5
ico WEROLEMIZEL TS, ThERLGENEBHOMEKD, FICERT DGR R
MU7- (Reichlmayr-Lais et al, 1992) , ZORRIZBVTHELEDOEREREM Th - -8
BTHEEFIBOONLI LD, ZORREKEPDEEOREIZAVE, BEEE (W1
b\r%ﬁéntmws) EBRICANT, A€L LTONOAEL 10 mg/fsike (28 ARz -

a4l mgDHEFEM &7, 0.146 mg/day) ZHiT, HOBEROPDEEY BN 5, %
7 v PORER, BRI gTHY . MBEE L TOFRERMRI2S gTh o, F
IEE 135 g YRt B W,

0.146 mg/day / 0.135 kg = 1.08 mg/kg/day
PDE=1.08 mg/kg/day=50 kg / (5%10x10x1x1)==108 ug/day

HEHIC X S BRERFOPDEME
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H&SIT BT 3ESH LY a—it, BENBERRBICES HEERMEIC OV TS RERR & O
THAE-EEFALMILE, BEEORARIE. Ty FTiIEEDTELS GERRAREDES
ICIE1%ER) . b P TR I EY (BFEPP42~60%, US EPA, 2009) . LT, &M
F i OPDEEZ{REI0TKR LT, B X ZRBEFFOPDEEZR®H S GIEICEEH I TN L
38 D ) ]

PDE=108 pg/day / 10=10.8 pg/day
0 AR REOPDE(E

gt =1 L8 — F T BIELASEBE OB A O, $HOEHHBR (Biagini ef of, 1983) R
OBEFRSE: (Pepys ef al., 1972; Pickering, 1972; Merget ef al., 2000; Cristaudo ef al., 2007) 23%HE &
ATWA, E7. US EPA (1977; 2009) R UM OBERZRFICET 2REZERL (EU
SCOEL, 2011) i, BiEXBSE 2 (L AEBEEORLAMERE Lic, BUNORRRERAC
B4 5A%E A% (EU SCOEL) 3, MO ASKICH L TR EDBREELZIRET 510
F B R RARRATh B LR LT, US Dol (2013) iXFIEMEREMICET SR LOWR
BEEA2 pgm R EL TS, BEREK FRERICBVTEESNAFI~FS) 2Z3BIZANT,
R AREROPDE[EERUTO L SICETIT S,

. N 2 pg/m’® X 8 hr/day X5 day/wk 048 pg/m’

EAEREAS 24 he/day X 7 day/wk 1000 Lm® 00048 nell.
: X

—BRE= 0.00048 pgfsfa k;8800 Liday 0.27 pg/ke/day

PDE=0.27 pg/kg/day X50 kg / (1 X 10X 1’X1 X 1)=1.4 pg/day
SEIIR

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, Bernstein IL. Pulmonary hyperreactivity in cynomolgus
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Na,PtClg. Toxicol Appl Pharmacol 1983;69:377-84.

Caverley AE, Rees D, Dowdeswell RJ, Linnett PJ, Kielkowski D. Platinum salt sensitivity in reﬁﬁéry
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 platinum group elements. Anal Lett
2007;40:3343-59. ‘

EU SCOEL. Recommendation from the scientific committee on occupational exposure limits for platinum
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2011;SCOEL/SUM/150.

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

Merget R; Kulzer R; Dierkes-Globisch A, Breitstadt R, Gebler A, Kniffka A, Artelt S, Koenig HP, Alt F,
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catalyst production plant: conclusions from a 5-year prospective cohort study. J Allergy Clin Immunol
2000;105:364-370.
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A&#ETE
H&ETROPDEBOEE
AUDTh () . FAITA (0s) . BVUA (Rh) . AT7=UA (Ru) -
. | RO et} %A ‘
PDE (pg/day) 100 10 ‘ 1.0
K

H&HETE (PGE) 9 bASEY (B4 L 0 I3FEEENT —F 8072 0H) RF V7LD
FEEOEMSMNT —Z IBE SN TS, PGE ok 2REEMREIL, FPRHER R MR
B A S BEEASERITIENDH S (Goossens e al., 2011) ., WL DD BEEKRTRICH
F 3 LDy EAFIATTRTHA R, ZOEHRIT PDE EORE X +ATER, LYERMD
EHSHREB IOV TIRFIATERY, PR ELEBROBEEIICAVWLNSHEEICIE,. RuO,
X 00, 2 0 bEARBAITHB LEZX LD (Gaylarde and Sarkany, 1968; Swartzendruber et al.,
1995) , PGE ME[EMIEIT, @B & L TONU PGE LV bEEXNBRVBODL S ICBDND
(Wiseman and Zereini, 2009) , '

PGE OEMICETARENFRRLTVWAZ L 2BE L, TNTOREERICEY 5 PDE Hid,
LD ESFART Fu—F L LT, B TRR TPV LD PDE HILEICHDLELTND,
PGE icBIT 2RO AHEERBRIIUTO LY THD,

AR
LYDTA, FARAITL, OPTARUAT =7 AOREHICETIART —ZI3BHTHRR,
o AUYTITA
o T v MEHEEMEERES VST AGHKIYE L BIC 24 BFEFEEL, = Ay
FF oA BWTHEIELLE 25, 4V P U AIRMEO—ZEE DNA CIHT4
ZE LT, 2 FEEETIE—A# DNA SIlfiZR ohid o7 (lavicoli ef al,
2012) ,
o BEMFPIMT S0, Wistr 7 v MBS, HikS VPV LAGCHATY (£ VY
AL LT 0. 0019, 0.19. 1.9, 9.5 RTF 19 pg/iday) % 90 BRESKZRE S
(lavicoli ef al., 2011) ., 0.19 pg/day A OB EBICE W TBREELTRI 5D
BN DM oTs, T ORRITEORENFO PDE EOREICHSRbOTILER
Dot '

e FARITA

o MEMEA R I 7 AXKITHE Y T2V (Luttrell and Giles, 2007) , &BA X 3
7 AIXEEMEE A LTV (McLaughlin et al., 1946)

o MER{LA R I T AIZEMAOERICAVLNR TS, WEEkA R I UA (0sO,)
3. BEE LT, BECRHEE, B, &, BWRUKEXICHT 28, M. 5HE,
PRI R OVBROEES 3282 L 5% (US DoL, 1978; Luttrell and Giles, 2007) ,

o MEE{LAARIYA (FRAIVLELT) OHFFREMBRA (PEL) TWA i1 0.002
mg/m’ T % (US DoL, 2013) .

. = ‘.‘/'7125
o RhO# (KRhCls, (NHg:RhClg) 1R X I F7 AR CRESFEEZ R L7 (Blnger
et al, 1996) , ZORBRIZENT, MEEBEERCEEERHIZEL Tz YU AR
SO AMEHLTEY., ALX YV bEEAMRVBNLOTHo, T M
MM A B o AG@HAFI L & b IC2RRBIT24FFHIERL, = A > b
F oA BWTRIELEEZA, 2P0 AXRMBEO—AREDNATIB2FER L
7 (lavicoli ef al,, 2012) o RhChiX. E FU v _EBREFRWLIERB CHEEEES
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/‘_J'?L), HIKPDODNABE) (22 y b7 ovtA) ZHMIS¥- (Migliore et al,

2002) .

o WYRHEER VY AFRETHEREESAMNSSZT vEA BT, Bk
TS5 ppmOART, AERIC LS TAES YR OEER ELORMARD bhi,
NIVILZEELTWAR, BECEI T2 B0 CLRENA LD TH
D7H, BBPAECOWTORERERBOS - LIETER Y (Schroeder and
Mitchener, 1971)

o BYUA (Rh&LT) OERBE 2 —ARUCTREMELAHOPEL TWAILO0.1 mg/m’
TH%, RADAEME(EHDOPEL TWAIZ0.001 mg/m*Té 3 (US Dol, 2013)

o JTF=m7 A
o W OHDRuSEEIL, RXIF 7 RETAISKE UTAI00BKIC BT Bin viro B s
HT T, BEEERGE5 &2 29 (Monti-Bragadin ef al, 1975; Yasbin et al.,
1980; Benkli ef al., 2009) . )
o AT =Y ADOROREROCRIVIE (4%) . B X5 RERD ERITY
ZOOEFEﬁ—G&éo ﬁﬂﬁﬁiéhfcﬁ?f—ﬁlﬂh‘%%ﬂ\ %l:&%'ﬂ‘é (Furchner et
al, 1971} ,

BE I

Benkli K, Tunali Y, Cantlirk S et al. Cytotoxic and genotoxic effects of [Ru(phi}s]*" evaluated by
Ames/Salmonella and MTT methods. Europ J Medic Chem 2009;44:2601-2605.

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

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

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

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

Iavicoli 1, 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.

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

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

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

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

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

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

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

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

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

Yasbin RE, Matthews CR, Clarke MJ. Mutagenic and toxic effects of ruthenium. Chem Biol Interact
1980:31:355-365.
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L
L OPDEBOBE
Tl (Se)
' O R A
PDE (ug/day) 170 85 135
i

Tl (Se) Ik, HEFIIFELTEY, MESASDEHEI LR LELITSH S, ZL .
4DDBRLREE (2, 0, +4, +6) ZIMBHZERTETHY, £BELY, B L VBERUE
VOB L WO T B OIRTAL S, ELid, b MEEHE< OMIC L » TUEDKE TS
ThHdH. Tl Vi, BENRELV ) VAT A URNAICI Y ¥R/ BIERYVAENG, FLyv
i, FARBIBOWTHES LTAVLR TV S, RuSefifitil, BEETIZAVWLID, 7
V=t L RBRUTAH L LR, FEERIEBO TR 2EGE b,

REEEEORIL L 2o 7 FHE

B L ik, TARCIZE Y Z—73bEW (RBAMEIZSOWTHETERN) L LTV X FMEB# &
Az (1987) . BHICEOTRPAMR DD Z EBRENTVAME—DF L ILAHIT. Bkt
L THDH (NTP, 1980) . US EPAICL B &, FifbE L/ A—7B2 (b Mot L TR AM
DFARRERH D) FiZdHd (US EPA, 2002) ., ok L ka®it. Z4—7D (b F CORER
AEIZDONTHERTERY) EHEEATWS,

EMIBWTELY~OERBRRICROLON SR OER B, BWICHT 2 B8 e RE
ESITROBE & Do IEHRZHERBE LI 5/ LT 5 LU BEETHS (ATSDR, 2003) .
REFOEMEBEOE LV CHTIRBCEAL TW L 200BaRH S, TLiikd s RBESRE
ERIRT D720, B2 2B, WA EREZ400 ng/dayicRE LTS (WHO, 2011) , 3H8
HRiL, FAME LTOZRIEE LV XIITHRE L ACBERE L %08, BRI O
. [E SRR ONTZHE L Vo IR RIS T B B OV TRARTH S, B IcRE X
nfce MIBLTHRESL TV bDITER L2 FRSEERE, SHBOZEFLLYDOE 2 —A
iz F AP EBRA LSO TOLRONTEY . ¥, B bABNETEEL VO 2 — A%
L <SR P ORERARE 21T CBRBREAEIL, FRMEHE CHBSEHE 285 LT 5,
RABREBERDORIUIA LR D LR TW2RYY (ATSDR, 2003) .

HOREROPDEME

MALE V2B 2 7 v FEFSAMERBRIZE TR, M AR BNOAEL 23 mgkg/day (&
'LirE UTLT mglkg/day) Th-o7o (NTP, 1980) , £ DHMIOTFRED & Lo ORRAM B TEF 5 F—
FIATHGTHY . TomROHREEO Mok 2 BEMIERHASh T 528 (ARC, 1999) .
CORBRIL. AFFERBEROBERTHD, WL ohDt FF—ZBAFETETHBM, BEME
REBCBITDHOTHD (ATSDR, 2003) . HH EN/-PDEEIL, £ L DMRL 5 pg/ke/dayic B L
26D THS (ATSDR 2003) , BEERE ((FHRICEVTHBESNFI~FS) 2BE LT, BOBE
RFOPDEfEZLAT O X 5 iCHHT 5,

PDE=1.7 mg/kg/day X 50 kg / (5 X 10X 1 X 10X 1)=170 pg/day
EUHRBEDY X7 D), FAl LTHEKI02ER Ui,

HHIC L 5B OPDEE
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v FROERSGHTORBRREL. Bl L oBE. tvxﬁﬁ&UtV/xffd/gpotp
& ohDE VALY RBOBREAEEES. LELIERSHAEOUREEX SIEERZICRN
Xh?3- kEFRELTVS (ATSDR, 2003) , BOBREFOEDFZRFARNE~0%THH I L
PEEE X %n@%ﬂ#@mﬁ{ﬁ&{ﬁ%’ﬁﬁTC%Lf BEIC L ARBEROPDEEZUTOL S
B LA GIUHECEHRENATWALEBEY) .

PDE=170 pg/day / 2=85 pg/day
W AR 82 R OPDEE

NEIR BR OIGISEY, HBFRC BT ARARBEORLBECOR -V —Ths, BEREME
I LIRS B 5 BRI E 0.2 mg/m 2 E L (US DoL, 2013) |, BRMESFFRIHE
g7 —7 (EU SEG) IIEZHHERIRR 0.07 mg/m B2 RE L (EU SEG, 1992) . LA>L72#4
5. EU SEGOBEMEEEBA (OEL) ik, RAHAPUFELLRVWEBDhIFETHLE
LAV ARICESOTRESRE LD THS, L ->T, US DLz X ¥ EEH ShizOEL%
AV, EERE (HRUICBWTEBSNALFI~FS) ¥ZERICANLT, RAREROPDEEZ L.

" —Fa)ct 5 W-%ﬁj'a_éu

. _ 0.2 mg/m’ X 8 hr/day X § day/wk __0.048 mg/m’
AR A : 24 hr/day X 7 day/wk ~ 1000 L/m’

=0.000048 mg/L

0.000048 mg/L X28800 L/day  _ e mg/kg/day

—RAE= 50 kg

PDE==0.027 mg/kg/day X 50 kg /(1 X 10X 1 X1X1)=0.135 mg/day =135 pg/day

BER

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

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

JARC. Overall evaluations of carcinogenicity: An update of JARC monographs volumes 1 to 42.
Monographs on the Evaluation of the Carcinogenic Risks to Humans. International Agency for Research on

Cancer, World Health Organization, Lyon.1987;Suppl 7.

JARC. Some aziridines, N-, S- and O-mustards and selenium. Summary of data reported and evaluation.
Monographs on the Evaluation of Carcinogenic Risks to Humans. International Agency for Research on

Cancer, World Health Organization, Lyon. 1999.

NTP. Bioassay of selenium sulfide (gavage) for p0551ble 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.

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

64



TARTFFYT A FZ 1

&R
RO PDESE DIFE
&# (Ag)
b+ I ey .| BA
PDE (pg/day) 167 14 7.0
Faa

R (Ag) 13, £& LTBMEER OBET. RUOFESEIEII RV BB SR OBETI LAY
FITHFET 5, BT, ECEBD THEFIZCL, 2o, BELTOABEY, REBR TGS 5
@ﬁ@%ﬁ?fﬁﬁﬁ&féoﬁﬂ*$®%%ﬁ¥ﬁﬂmﬁ%@\%@ﬂ&@ﬁkﬁf@énﬁ
& A EORYNE. 10~100 pghkg OEETHRECRE ST, STFRPMICHA IS, RH
AFFHERIIAATSHS, RiIzFlLorhbzFLotxs DBz T L LTH
thfhéoﬁ—ﬁFiﬁAﬁﬁﬂ‘$ﬂﬁﬁWﬁ:Wk%%®ER%*$kﬂ%bBhéo
ER{gRiY, ARARICBWCERRBERH L LTHAVWLR S,

BREEEEORIL 2o 7-FE

BZERFMEZ BB, BT AVLEERBEOE 2RSS LSBT, A ik
BT 5o ERE L Th Ry, ThAbDF—FicESx, g MCBWTRBAMEE
T5EETRIATHRY (ATSDR, 1990) |

MIEHLENL, b FORBRICH T D RIEO T TR b BN E VO EERERCH 2 LBbh 5, B
BREROD b o —FAIPEHEICH b D (Hymowitz and Eckholdt, 1996) , $RThEfEL. FAfuiey
REBOBREMREELDLOTHY, BUTLBAT=VEEABEL KL 2 - ER~OSE
BENOAELD, BMLANVOEDORAL, MERUBEGEOMBE CCEBEELE L0855
{ATSDR, 1990} ,

O RZEIFOPDEM

e~ 7 ZITTHERRE 0.015% A LIe Bk (09 g/~ 7 A, WIEESR32.14 mg/ke. £R64%) %125
M52, ROBENRBREEEICE S BRITEENEESEARBR S {Rungby and Danscher,
1984) , AEBEOIITRBIY & B L T B SES H Mk S, 2 0hOBEK EOMEIZED
biahol, MIORBRIZBOTIX, =7 ARHBE] myke® BEENEA L%BI0, SEMNA
IAFET D Z L BRI/ (Rungby and Danscher, 1983) . EORFEFFOPDEM ., 2HBAE 5
pe/kg/day &P JE L TUEV (US EPA 2003) , BEME (FHRICRBWTER S NIFI~F5) %
ZIE LT, RARERFOPDEELUTOL S ICEHT 3,

PDE =20 mg/kgX50 kg / (12X 10X5X 1 X 10)=167 pg/day

HER SN EUFRRHERIR S DT Lv/2 < | PDEEOR EIZLOAELA R L= & &, F5
E U CHEEI0ESEIR LT,

HEHIT & S BRER OPDEHE

US EPA (2003) 13, A FERRUABRRE RV -RYRIEORICERILERE &+ 385 L 5fi %
EiZ Lz, v FORBAM Q~9FH) OBRRARKEDT — ¥ & AV T, SEDOLOAELZ 0014
mg/kg/day & FFE L7z, BIERE (FRICISVWTEZINIFI~FS) 2E@BIC AR T, EHIC L
SRR OPDEHEZUTO L S ICEH T3,

PDE=0.014 mg/kg/day X 50 kg / (1 X 10X 1X 1 X 5)=14 pg/day
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EENOEOEERIEELIELLRARNI LML SEFEOFRELOELE AR L. F5E L
THEESZBIR LT,

% AR E R OPDEE

W OENE DRI (R B AS. B L L DEOBRAROE MIB T3 ELIFETH o, &
BER ARG A M OREIRARE (TLV) 001 mgm’ (US DoL 2013) ZAV, {EIEMRHK
(1B O TEBRSNEFI~FS) #EBICANT, RARERFOPDEEZUTOL HICEMH

TD,

: _ 0.01 mg/n’ 8 h/day X 5 day/wk __0.0024 mg/m’
ERRE RS = 24 hr/day X7 day/wk ~ 1000 L/m’

=0.00000238 mg/L

0.0000024 mg/L X 28800 L/day
50kg

—HHE= =0.0014 mg/kg/day

PDE=0.0014 mg/kg X 50 kg / (1 X 10X 1 X1 X 1)=0.007 mg/day=7.0 ug/day

SEIR

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

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

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

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

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

US EPA. Silver (CASRN 7440-22-4). Integrated Risk Information System (IRIS). 2003.
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22U oA
& U 7 A PDE {EDEE
ZU oA (Th
: &0 | B SN
PDE (pg/day) . 8.0 - 8.0 8.0

Frim

FirripZ Vv h (T i1, FABROEETHD, #U U AR, £& LT+l RUH3 O >0,
WETHEET L. 1 fli0F V7 AR, A FEBRRUEHEHY YA K4 WE\ELTRY, -
DX 5 PEUERZ ) 7 AOFEOHICFE LTS, FEEORLZ VY AGHEZERE, 21
VLD BARBETH S, RS Y U A13, £ LTHERE LTEERIZAVORATNS
E2 MR, BROBE. F7R, BERU~T U T LV o b BIREOERRO - DOEERICE
AvehTng, # ) U AGHEIFHERICAVLRTNS, YU BIRRRFEICSE T
1<, REEBRIAOBEIIMON TV (ATSDR, 1992) |,

REMEEEORI L 2o 7B

b FRUSMICBOTIL, BE, HICBa5, ¥ U 9 LORERDREN D OB b RSk
PEVERRERE & B (US EPA, 1992; US EPA, 2009) , KIEHEDE (ML, Bl it
IREEHE) I OFREL D 3RV EHEE D (Mooreeral, 1993)

T RER O PDE &

b FRUBHIZRITSS ) v A~OEOREFICRI E-2E0RTIR. K, BrsatEbh,
ZHix, RS UV U ADT v FEAVWE 90 BREMERRTCRENL TS, LV ESEECHERE
DRIELEPEMT DL ZBEEX, ¥ U U LD NOAEL % 0.04 mg/kg & EH7= (OEHHA, 1999,
US EPA, 2009) , L7=A3>T, 7/FL%H%&)ﬁAwNmELNMmMg%ELﬁDﬁﬁﬁ

o PDE fE&ZRE L 7z,

BERE (FHRUICBVWTEZSHAFI~F5) »ZELT. ﬁﬂ%ﬁﬁ@ﬁﬁﬁ%%?@i?k
Hl+5,

PDE=0.04 mg/kg/day X 50 kg / (5X10.X5X1X1}=0,008 mg/day=8.0 pg/day

HEAIT L DRERF O PDE &

7V 0 MEGH~DERRBIED, BEEOSH ST —F IRV EShAdot, AEEDS Y
D ABEOAEYFRIFAEITES (>80%) (US EPA,-2009) " LE=R-T, BEHICL 3BERD
PDE fli%, EORERDO PDEBELRA—ThH 5,

PDE=8.0 pg/day
R ABRFERF D PDE fif

707 MEEH~DRNREICRD, HEEOH 57— #3720, US EPA X, # U 7 ADEA
EECHET S FRIIBASHRRELESHTICHIR TR ThH LR LT, # U 7 A~DOBAR
BOVESEZZTHBEAMRIIRENTH Y, RENTIZ R -7 (US EPA, 2009) , t +E&
VBRI BV THESREERERIRETH Y, BARKIC L 3BIREIEC . ﬂ&@ﬁw&
Zxbhd (IPCS, 1996) , &D&Gﬁlﬁ%@ﬁ)ﬁA&ELiDﬁU@WE#%ﬁéné

TOBEEANDL, &lﬁﬁﬁ@mmﬁkowfm EFIC L SBRBRFO PDE % b > THRET S,
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PDE=8.0 ug/day

&5

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 1, 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 thailium. 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). Integrafed Risk
Information System (IRIS). 2009. EPA/635/R-08/001F
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ZE
Z X DOPDEAE DS
A X (Sn)
O TR A
PDE. (pg/day) 6400 640 64
=3

AR (Sn) X, MEBDOERTHY, RRUHOBLRETHEET S, A XERILEHD 5 5
BLEERL O, B, Hikw., 7/m%ﬁ0knn&/mzz@+FJ?A&UEZX@
FRITATHB, RAXE, W OBDwLFESR I LRI FINRBREIR S TICEETS

(IZE4 7= 9 Snk LTRAI0 pg) . AR1E. —EOBMIC & > CTHREFNICUETH 5 TR
HHR, & MIE>THBRETHD LITRERTWARY, HIERXXQHO, BEFIE LT, RUH
V=1 (PVC) DREMAE LTHNWLR TS, EELHADI-SEh 348 Ry b
WHBRNOIL, BEAXEMLD b, ibﬁﬁﬁﬁff?éﬁﬁxzmibﬁéfé%mﬁ
baH, ZORSHTMTIEER XI0E BREYTE,

ﬁ%ﬁ%ﬁoﬁm&totﬁﬁ

AXRVAXEIZEY Bin vivoDBBEEIRBAMEZ TR TS LA, W DOHD5 o
FRBRIZBWTIE, BENMOFHBIEL UToO~ES o vr ol iik LB EA BV EEE T
bolz, BETBHE, RARXRVRXEitin vitroT vl IR TERFEMEIZE L@ﬁ'@ﬁ)oﬁ_ﬁl
ARRVAZEDO I LWL O0ORBO b O BREAFEHREICE L CEETH -7 (CICAD,
2005) , vUAKRUT v hTO2EMBRICENTIZ, HIEFE— A XICRB AT 2o 7

{NTP, 1982)

#OREROPDEE

ML, REEARSHROT v MCBT 2R bREZESBVIEEEETho72, LERoT. &
ARERF OPDEMEIZ DV Tid, H&BEVNOAEL, +2b%5150 ppm (AR E LT32 mg/kg/day+R
%) (ATSDR, 2005) KESWTRELY, ZOfE, 5 MBI 390 ERBNLE L
bOTHY, WEE-AXEZBREHREINET v MCBWT, 500 ppmid OB EHTOR MO
BURZEICRESNIC (de Groot et al, 1973) , NTPIZ X 2 3EMMAERERE (NTP, 1982) I
Bt 2 FMEFAIFMEIL. de GmotB#LJ:E)ﬁﬁkibﬁé'b@Ji DHRESHTVE B 2IE, ~
ES/REVIERTARBL Vo mBRECEHRET -4 ORE) LMD, HEOBEEOPDE
EOREI BV TiL, de Grootb DRBIINTPORR L ¥ b BN HB3bDLEZ bhE, &
FEE (FEIKBWTEEENEFI~FS) 2EEICANT, ENREFROPDEMEZ LI TOL 5

WRHT 5,

PDE=32 mg/kg/day X 50 kg / (5 X 10X 5 X 1 X 1)=6.4 mg/day=6400 pg/day

EHIC L 5B EROPDEHE

AACETOERMEV Yo —id, HHIC K 2BRFRRICRSD PDE HOBHO DIt GEMTE
DOFHRFFEFE TERPoTe, AXRTERR XLEHOROBER O LY LR FARY
5% (ATSDR, 2005) %I, #AORERO PDE EZEEMLK 10 TRLT, BHICL 3mERD
PDEEZEH L Gl1EZZHEINALTWAEEED) |

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

W AR O PDEME
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2RI L TORSHELE = —1F, RARBERKRIZIES PDE HEOEHOLZOILNLEHRE
R X2 SN T O O ES & B ETERh>7, AXCELT TLV (2 mgm’; US
DoL, 2013) MBFIAWRETH B, MRL 2RETHICHET—FBR13THD (ATSDR 2005; EU
SCOEL 2003) , L7#3-T. & 0WRERFD PDE 4 RARERO PDE (EICERT 57 DIC, £F
¥ 100 #FH\C, AXCE$ 5 PDEEAEHT S GlEITERIhTWHEEY) ,

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

SEIM

ATSDR. Toxicological profile for tin and tin compounds. Agency for Toxic Substances and Disease
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71



TG A FFA >

Hhic FET 5 LB L b, Lo T, & OREROPDEME % EEZRKI0THRLT,
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Health Service, U.S. Department of Health and Human Services, Atlanta, GA. 2012.
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