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AH 1 pg/l UTREF 1 pgm’® OBED 5 B WE~OBGHRRICL VEL S LEESADHE b

DEERKENA Y X7 O ERE, BAx=y M) R ORFRIBUTOLBY : ==y Py R

=2x10%ug/L BRI, 1 L OERAPIC | pg EFNZEFREIERIIDI o THEARES

hick Eic, 100 FANEY 2 ADFIRENALEH GEELIRID) #RETS LFHEND,
C EBREIRFET)

IPCS (International Programme for Chemical Safety)
' @%{E—T—%’gﬁ@lﬁ"fﬁ

IUPAC (Internatlonal Umon of Pure and Applled Chemistry)
ESHEE - ISR EE

IRIS (Integrated Risk Information System, United States Environmental Protection Agency)
WAV ATZERVAT A CRERERFET)

B/NEMER  (Lowest-Observed-Adverse-Effect Level, LOAEL) :
—EDBREEEHT T, ENEYOTIE., BiE. R, BEXIFMIC, RA—0ERUVRKEOTEE
(efBR) M L RN LB EELFEEEBITIENERUIBETRDLND, H5W
: ’E@%dx?&ﬁmﬁfd\% (A&) . (UPAC) . ‘

EEBA (Limit of Quantitation, LOQ) : -

SHEOERBR &1L, BOLBELREL > TERTE D, REPICHFET IS D
BEOCEBDOZ L THD, TERFE. ABPICHFEETIERECHELZERT SHEEDOLTTES
TA—FTHY, ﬁh- Rt ERMOERICB W THMINS, (ICHQ2)

mNEEE (Lowest-Observed-EiTect Level, LOEL) :
HARBRIIRBRBICBNT, BELST e P EEMICB T 3 MO hOREORBAHEE L
BEQEYEMICHEREREMEE LS, HI3PWHOR/IRE,

BIEMRS (Modifying Factor) :
EHEEOEMMHEBICLVREIN, BEROT—F % b FORLEIIMNET 2D ORE,
(ICHQ3C) (BBEFEE 12234 (Safety Factor) | ZHR)

/N X7 v~y (Minimal Risk Level, MRL)
AR U R ZBRNWEELLNS, AEPEICHTI VO—FRZEEDHEE, (ATSDR)

NAS (National Academy of Science) :
EXRBETHT I —
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NTP (National Toxicology Program)
KEERFET ST A

OEHHA (Office of Environmental-Health Hazard Assessment) .
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FEafmEr CRED

PEL (Permitted Exposure Limit)
Eals A

HE—HIRER (Permitted Daily Exposure, PDE) :
10470 0EFELUA TS TN AEBFHAD ORI FERRE,

BTG THA TN (Prédﬁct Life-cycle) - : : - ‘
FHERENLTREZECHERETEEES T CORLFEMOL1ERE, (CHQY)

fn'E (Quality) ‘
B AT A, mn&u;%z:'gm E’EUDE#’A‘bﬁﬁﬁkiﬁ%fﬁﬁtTﬁﬁ (ICH Q6AL_
BT AEERCEAIO [RE] LB@?‘ZSE%#FE) (ICH Q9)

MBIV AR P A b (Quahty Risk Management) : B
BES A7 AL 72 VEB LT, EEFOBEBRBIRAZICONTOTERAL M, 2 br—
N, T3amb—ay, LEaz—bRAREF-T7 ek, (CHQ9) :

TN RTJA (Quality System) :
un’gﬁ%%%ﬁ L. &HEE t@’\@iﬁ’&"&'{%ﬁﬁ"é /747“J—x L‘f}—"ﬁ BH 50 HAEORT, (ICH Q9)

P AL (Risk) .
fou GD%EGDEE#— P ENNRE LT b 2 OBREOERE DY, ([SO/IEC Guide 51, 1CH Q9)

YR7 %A (Risk Acceptance)
UR7ER AT OEBERTE, (SOGuide73) ~ ~

U R 7 4%t (Risk Analysis)
BESNIAT— FItBEET 5 ) 27 @?ﬁ’ﬁ:” (ICH Q9)

JRZFERAAL M (Risk Assessment) : ' ' '

YRR A N rEAOHC, JAS M?’ﬁbéﬁ%ﬁ:’%iﬁ'é‘é Fﬁ%%@‘ﬁ'é%?to 7=

Fuk R, " ROEE, RUERLbAYF— FADREIZHED U X2 O & FE» RS,
(ICH Q9) -

y A ar ba—/ (Risk ControD) :
U= ﬁ'?*“))‘ v FOEBEBREYERTHTEL,  (ISO Guide 73)

U 27 %7€ (Risk Identification) :
U RZ~OERMXIIEEORTL =SB LT, f"g“—’@?%&ﬁ']fiﬁ@ (NF—F) %4"‘%’7]:’?"6 7’1_&')0)
BHMERFELTTEATS &, (ICHQY)
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YR Z =R P A+ (Risk Management)
YRIDTEAAV b, 3 ha—i, DX amk—ial. LEa—DEESICH L. REw

Z\/%/}‘U)ﬁﬁ' FE, EREPREITCCERTAZ &L, (ICHQY)

F42fk (Safety) :
BEOWRRTIZBWNT, ﬁpé%’g«@ﬂ%ﬁf‘zhi Dﬁiﬂ’%%ébm\%%m&ﬁ%m . (IPCS,

2004)

SR (Safety Assessment)
LB — &U{E%%EH%ETEEU%_%@E’H_ BENOIEELREY X 712250 TORER

REEROESAFER L7 e —F, ZOHEE. LIEUiX (BFA FFA 28 0Th) U
RITEARAY b LREBENICAV LG,  (IPCS, 2004)

4% (Safety Factor) :
NOAELX I ZFDMOBRBE (FILiE<rFv—2 F—AXIBIEOEHETRIE) LTI A

TEAAY PEMFCIVERAINLSESN (REM) 2EETHY, FE—HERE
Tacceptable daily intake] XIXTHA— BIEEE [tolerable daily intake] &\ olcZ &I Y
ATBBPNEEZONLBRAR (EEHEEXIEOMOBRASLSER KT LIZLVS
BASREHENS, ) 2EZHTEDOLOTHL, TEFEHOMEIT. EEREOH. R#
EN D& ADEMOHEER ORBEN I AR RERBEFIFRO LEIEKITT 5, UTOR
ERFEEBR . [7EXA 0 MK . [FRESHERE . (IPCS,2004)

HXHE (Severity) '
AP — b A&E LB HREORE, (ICHQY9)

- BREFRABME (Threshold Limit Value, TLV)
BEAEDHEBENTEREREARBESNDI LB TELLELORN TV D ERPRE (T

Rbb, FEMICHEEME L FREBE L OMICH M) . ZOME, ACGHIZ L Y BRESH
(B IEHFT SH) | 1A 7RI 8 A 23> B 40K 0 B i 81T 5 REF M E 3 iR B

(TWA) THY, LT:iﬁoT'E'ﬁ%@ﬁtﬁﬁﬁbfcbﬂ)?%éo (TUPAC)

REFIMESEIYE (Time Weighted Average, TWA)
ACGIHIZ X » TEEEShTWA LRV, BHlD 1 B 8 KEfHA-oHE 40 H#Faﬁﬂ)%@i_kh‘ HEFREIN

BEHJRE, (UPAC)

URF (Unit Risk Factor)
= b RATEE

US DoL (United States Department of Labor)
- REREE

US EPA (United States Environmental Protection Agency)
HERERET

WHO (World Health Organization)
SRR fERBEES
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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 Pedlatncs :
1957; 19:823-32.

Haxel GB, Hedrick JB, Orris GJ. Rare earth elements-critical resources for hlgh technology Uus:
Geologlcal Survey 2005;Fact Sheet 087-02.
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) ‘ EETAYT A P51

(g1 REREEOREFSL

EHARTAIEBWTIE, Z<ORRIEL T, EERICBITIEZEREMEREDFIRE
(Pharmacopeial Forum, Nov-Dec, 1989) R UIPCSHA{LFHED & MEREY X 7 OFHED =iz
B L7771 (IPCS, 1994) 12t~ C, PDEMEZEHT 5 Z & IC X U nE MY OFARE L
BEHEEN, “hboFERX, US EPADIRIS, US FDA (US FDA, 2000) EUMEOfick v A
WHRTWALDEEEILTWS, FREPDEEDCREIZOVWTOL Y IWEFEDEDHIZ, ZZT
DR EFIEIC DWTHEH TS, PDEAOREICMRLAAWLEEEICIE, BEEARIIMRLO
WHIZHEASAENTWADT, BMOEEREITAVWORTWRY, BRAMTRICEL L.
1:100000D Y A7 L_AEHWea =y b R ZEAPDEEOCREICHAWO R, Zibidft
FIOWRNDE) 7T 7R REN TV D, BABRERFOREPDEED L D203, BRIEHERRE
BRZAV., BEMAREZEAL, &bEMRER~OMLIrOERAZHELrER L TEHEN
T3, : : ‘

P EPDEMEIE, B b B2 BPREIC BT 3NOA)ELIFLOAELY LR D L B Y EH SR T
Do - ' -

PDE=NO(A)EL X t h{KEHIIEME/[F1 XF2XF3 XF4X F5] (4.1.1)

REPDEMEIZ., ¥ LIENOQELMHEHEND, NOAELFH LA TWARWEEIZIE
LOAELBAVWSLNRTH XV, T TREINSBEERET, 7—F 2 bAETI DD
DThHY, BRERES A7 )7 (IPCS, 1994) IZBWTAWLNTWS [FREERE KUK
HERF 7+ —F ACBWTHVLATWS [EFEE Xt IZ2f *AE0L0Th B,

EEREIILTOEBD THD,

FI=FER TONBREAT 5 =D OfRE,

v rOF—F B L THFI=1.

T v kb b~OSERIZIEF1=5,

<7 ANLE bA~OSMRICIEFI=12,

A4 Xhb e bAOIEIIEF1=2,

THEMD b b~DAEIZIEIF1=25,

FADDE F~OHFEIZIEFI=3,

FOMOEH S B B ~DAEIZIZF1=10, -

Flit, BEEBWEL b P L OLARERE, TRLLEEREZERICANTCLDOTHD, BREHKE
(S) ik, AU L VEHEHh S,

S=kM"% ‘ (4.1.2)

T M=BETHY., EH KT 10 THrLEIN3, X A12 CAVWLRIEEI#RHOR
ALLICRERTEERBY TH D,
R=EEMOAT Y X EZEICANLOO&FEE LTI0,
—hh\Tmf@xif%%hﬁbfﬁﬁmmﬁxan AL RTA BN THI0HB KL
THWLATNS,
R=EHFRE0EERB+ BRI AND =DDOEL,
9&<&%¥$ﬁ(ﬁoﬁﬁ2@¢#%ﬂﬂ$ﬁ Fa, 4 XROVATIITER) #5158
5%k41F3—4

BEBROESHM A D A —EN 5 ATEFERRITIIF =1,
F - EED6ME A BB IET - W O3 SEMRARICIIFI=2,
7 = R 38 A MR IIIET - 02 ERRERIZIEFI =S,
X v EHEORERIZIZF3=10,
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xﬁ%ﬁ%ﬁ4ﬁ71/

FRTOEHICBNT, %@ﬁﬁwwﬁoﬁﬁwﬁﬁumﬁwﬁw%&ﬁmwena AR
i o OIS A BRI LG AEVW bR B,

Fa=EE2EE, o, BEFEEE D FRNFEA AN, %ﬂhﬁ%ﬁ: MRS AL OBA A =
n3 Do A5, EMEERRICEN TR, ROFRESRAVWLRD, :

REFEEM O RIRFEILIIFI=1,

REFREEEDRVIREEEICIIFI=S,

BHEZEME 2k 5 AR IFA=5,

BB ED 2V MEFTAEIZIZF4=10,

FS=NOELM &b 2o kB IEASh S Z LB b 2 EH,

NOELIZ I$F5=1, '

NOAELIZ iXF5=1~5,

LOELIZIXF5=5~10,

. LOAELIZIIF5=10,

FLAEOTRICBLT, BRLIHED, NOAEL & NOEL & DBWZ W TRE L TR 5T,
#EPDEMOREICER L HBICBITHEEN [HE) RLONTNICONTEREL TN
o fefed, ﬁn&%@ﬁ#mpm{é‘w REICNOAELB AV 6L, F5& LTIAAV BT,

v MEEMIER, b MEIABROEEES) kga{ﬁ'ﬁbt%@*@&;éo Z DEOFEICBWTEH
SN DHEREEEGD kg XiT70 kglod LT X &V Z oEER, BNOR&AKERET 5, 8FI
E o TIHEENS0 kg Rl ThD Z L EFEIN TV 52, ZihdDBFIIPDEMOREILANVD
NEHAZSFEHIC L VEEST TWSEEL bbb, RUTEERREPEASN TS I Lk
WHSNBRETHD, PRELTIR, AEADEASRLBEESEVARERTHS EELDL
., ZOADERA»SOF—F HPPDEEORECAV LN TS, Lik->T, BREPDEER. /N
BADEFAZBERLZERLRCHBEIRLOTHDILEXLNS,

E'CA.I.I@iEFﬁ.WJJ: L. Tvermoest> (2014) iz X v i &Sz, ¢ FEBEFICBITS 20V D
FMIRER S ST EET S, RMEEINEIC{EANOAELIZ] mg /dayTh b, T ORRICBITS
ZL MR BPDEMEIL, KO K S ICEHEHh D, '

PDE=1 mg/day /[1 X10X2X1X 1]=0.05 mg/day=>50 pg/day

ZOFIZBWTIH,.

t hORRTHLIEDFI=1,-

v %@K%E%ﬁﬂ%f:&bpgmoo
HBRHIMMAOEH THAHHF3I=2,
BEAREHNRTD BN THWARNEBHFI=1,
NOAEL m)ﬁu\r‘gnﬂxéf_b F5=1,

ﬁA.M _cr)jc%r:rawc%%i_ﬂib\&néﬁ

“?'7%03@&%

43 L/day

T v FOEE 425¢g
HRT v NOEE 330g X DOFFR R 1440 L/day
< T ADEE 28 ¢ FAEy FOBEFE | 430L/day
< 7 ADKE 30g t hOFERE 28,800 L/day
ENLEy FOEE 500g | A XONELE 9,000 L/day
| FARTSFADEE 25kg | VPAORER 1,150 L/day
Y EOEE (EERXTIEER) 4kg < 7 ADFKE 5 mL/day
NV ROEKE 11.5kg | Ty FOFKE 30 mL/day
7y hOFRE 290 Liday | T v FOEEER 30 g/day
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1.  United States Pharmacopeial Convention, Pharmacopelal Forum, Nov-Dec1989.

2. 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.

3. US FDA, Guidance for Industry and Other Stakeholders: Tox1colog1cal Principles for the Safety
Assessment of Food 'Ingredients (Redbook 2000), available at
http:/fwww.fda. gov/F ood/Gu:danceRegulat1on/Gu1danceDocumentsRegulatorylnformatlon/In.qredleut .

sAdditivesGRA SPackaging/ucm2006826.htm.

4. Tvermoes BE, Unice KM, Paustenbach DI, Finley BL, Otani JM, Galbraith DA. Effects and blood -
concentrations of cobalt after ingestion of 1 mg/day by human volunteers for 90 d. Am ] Clm Nutr

2014;99:632-46.
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 EETHBA FFA

&2 :

x%ﬂiﬁ%k@?é %% PDE {H
% A21: SERFHMICIE S A — BRRE !
PIvE S 75 =2 ¥ 0 #A O PDEE HEHN#OPDEE,. | TAAIOPDE(E.
pg/day pg/day pg/day

Cd 1 5 2 2

{ Pb 1 5 5 5
As 1 15 15 2
Hg ] 30 3 1
Co 2A 50 5 3
% " 2A 100 10 1
Ni 2A 200 20 5
Tl 2B 8 8 8
An 2B 100 100 1
Pd 2B 100 10 1
Ir 2B 100 10 1
Os 2B 100 10 1.
Rh 2B 100 10 1
Ru 2B 100 10 - 1
Se 2B 150 80 130
Ag 2B 150 10 7
Pt 2B 100 - 10 1
Li 3 550 250 25
Sb 3 1200 90 20
Ba 3 1400 700 300
Mo 3 3000 1500 10
Cu 3 3000 300 30
Sn 3 6000 600 60
Cr 3 11000 1100 3

Y LokicB b\rﬂiéném‘ﬁ{ﬁ (ug/day) V&, HE3DE 7 77 7S nBeET —F

 FEKBEEANTEY., HEFICEASNhS, T/ 77 7HOPDEEIIBHBEEASA TR,
EBICETH O ETH0, I OROPDEEREDHEKF I I HBEASA TN 3,
03RS OPDEEHASRFEINT L L. EEOHMIMEERT 5, 1059 HLREVPDEBEIZER
BERF T U BEA SN TS, ZORICBWTHETACER shD R, 13
POIFEEMICE L TEX HE W PDEER bEH EhE3,

PAEIIBOWTERENL TV A '
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. TETPTA FZ1

FA22 AT a 1D DD TR R IR

T OFTRENT B, B, EERCENFTOCERMMICE LTI F AN A2
0y S ADHFREEZRTLOTHS, —BAENI0 gl TORAFOTHERHY L FTMT 57
DA T a VMIBBRENEHESILE, TABOREREESAVONDZZ EBEHEATY
B, ZORFOEFIZ, RA2ICESWE=bBOTHD,

v 7ZA | BOEFORE - EHFIOREE WA OBE
» ug/g ng/s 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 1 o2a 5 0.5 - 0.3
v  2A 10 1 - 0.1
Ni- 1 2A 20 2 - T 05
T T 2B 0.8 0.8 0.8
Au | 2B 10 10 0.1
Pd 2B - 10 1 0.1
Ir 2B 10 1 0.1
Os 2B 10 1 0.1
! Rh | 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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TEBARITA N7 1

18 3 : ERIDOR MR
T e

7 »FE D PDE HOBE

FrFE (Sh)

e A LN

PDE (ng/day) - | 1200 94 22

Fr i

7rFEr (Sb) M. RARCEETHEACOYEERIRTH Y, R RRETRICEVTAL
BID, INEOTUFEVRMBIICRWEERD, Ty FEViE, 3 RUHS OBELIKETEF
FET53, ERLLTOT Y FTURD 2~3 OZM7 »FE - bEHnR, REFREROEEIC
BLTRLEBRTHD., BEEI YV VLT UFEY (APT) LW2tn{OhDT »FTLE
WS EEBREE LTESFHCHAS R TS, ZBET vFT U, e LTAV LR T
B (Blzif, REHRAOBRERCAVSRARYZF LY F L7 # L— b [PET] ORI
BWT) . TUYFE /s RERENICHEATIERL, ABFEEENERTALATH 2N
(ATSDR, 1992) , 7/f%/&0#@MT/%%/ﬁmﬁﬁmﬁW%wr%ém APT Ii/KkEE
ﬁr&é(WHozmwo

LRI E 7o T

APT iX. SO OFECI»PDLLTHLERTHEEAVLIERFEERBRIZBVWTRETH- T -
(NTP, 1992) , 7> F BT RERREFEECE L THBETH D LEDI LB, BEE
DL Ez—ItBW TR TARENE LN TWVS (WHO, 2003) , AFARERRBREGRIL.
EORBIC L ARBAMEY X7 OFHEIZFR+5THB EEX LD (Lynch ef dl, 1999) . &
R OB B TR, BROBRESOEE 2ENBT IS Ths LRbh, Ai#., TA, Ik
HEPad o THRERbS, BORSZDOT VFEFRE SIS (NTP, 1992)
Z v FOFEEBERRIZE O T, EHFERTRUROZED B35 bR EN &l fEiR
Tl T BB AT FEVOREBERAIZ, v MEUEHOWT IO T YRS
BRAEERSDEERELZA LSS, Newton b (1994) 12X 0 EfE SN2 BAZEN AMERERIC
BWTi, v FEZBET CFEVIC 12 HARBRES SR, 12 HAFMOCRRYRART L
hic, BB NT, FBORERTHEDRBD BN, FEDIX, S8BT FEUHRN
IEFHELTHWRWEER L, BRAMERESE UET FRE BT 5 EE AR TR Ao
HERTHDARRELERELTWAS (Newton ef al, 1994; WHO, 2003) . _

ﬁn&ﬁﬁwnmﬁ,

T FEA~DOEABRBICRDIBENREAT—FR, VARVT v MCELTHATRETS
% (Schroeder ef al, 1968: Schroeder et al, 1970; Poon et al, 1998) , KEERZFMET 0 /7 A
(NTP) 1%, T v PRU D RIZ APT 280k#5715 14 BERAREER L, ZORRICHD

T. APT 1%, " OHBERECII—ROIEEERFV I EBRNWEEh (NTP, 1992) ., Lynch.
5%, Poon & (1998) OF—F ZHEME L, T » MC 0.5~500 ppm O APT % 90 H F#ARE
LERBRICE N TR, BEARECTOESEERT & CEHERERIZE-S% NOAEL i 50 ppm T
H5LfEH L7 (Lynch ef al, 1999) ., T OFFRIL. FHLARTOD Schroeder & (1970) 26 DI
EFRELTWDRY, LT, BH{EV NOAEL, #tb%sowm(7/%%/&bfso

mg/kg/day FY) ZEIT, ROBRERO PDE 2RELT

%Eﬁ#(ﬁ@lhkwf%ﬁént1eﬁ)%%Ewknf\%n&ﬁﬁmmmﬁéuTo
;9L%m¢5 * .
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PDE=6000 pg/kg/day X 50 kg / (5 X 10X 5 X1 X 1)=1200 pg/day
BHC L B ER O PDE K

FiBOAERR (FFRECKE, WFHRERRUIFERE) . 7y b~DEENERSE O
LRBEENBVIHMERE Cho, LSBT, EHIC L JBERD PDE HIZ 20T, &b
{&V ' NOAEL 3.0 mg APT/kg/day (72 FE & LT 1.1 mg/kg/day fi) ZEIWRELE, ZOE
i, 7y h® 90 AFRBR,BHEONT (APT ZEERRS SIS v MIBIT 5 6 mgkg T
DOIFIEEZEFTRICESL, ) (NTP,1992) . ZORETEFHEIZDOIARN-T,

BIEGH (18 1 KBV TEBESNE FI~FS) 2ZEICANT, RUM 3 AR5, LERERE
AEEEL T, BT 2BRERFOPDEMEEZLUTFTOL I ICEET S, :

PDE=1100 pg/kg/dayX3 day/7 wk X50kg/(5X10X5X1X 1)=94 p,g/day

W ABRERED PDE &

Ty FOBRERGIEERARBRAERINE, ZALORBRTROONER~OEEII—BL
TV, 025, 1.08, 492 BN 23.46 mg/m’ D=L TV FEVFRA M2 AVET v b 13 BREK
ASBr (Newton ef al.,, 1994) H>BHDF —#, NOAEL 1.08 mg/m’ % H W CRABRZERO PDE H%
BAELS (Sb i3~83%) , KD ﬁ?%i#@ﬂ%ﬁzﬂ#hm\rﬂﬁwﬁéﬁﬁﬁziwmﬂﬁﬁmi—wﬁwi%
MAED Hhiz, ZOFRIL, 0.06, 0.51 BT 4.5 mg/m® OREEEL AV 1 EEONRAFRE
HBICBWTHRELNRP2 T, 20 1 FEIBAEERBRICBODTEIAEIIRD bz,
W ORR T b MRFHRE IEERALENRE LOFEEERA hR2b o o,

{erE{;?ﬁ (fH63 1 KBV TEE SN FI~FS) 2EEICANT, BAMRERO PDE B2 TFO
L 5ICEET B, '

’ 0.9 mgm’ X 6 hr/day X 5 3 ,
IR R = day/wk = olemght o h0016 mg/L
24 hr/day X 7 day/wk 1000 L/m’
o 0.00016 mg/L X290 Liday  _
1 BERE 0.425 kg 0.11 mg/kg/day

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

BEIWR

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

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

Newton PE, Bolte HF, Daly IW, Pillébury BD, Terrill JB, Drew RT, et al. Subchronic and chronic
inhalation toxicity of antimony trioxide in the rat. Fundam Appl Toxicol 1994;22:561-76.

NTP. Technical report on toxicity studies of antimony potassium tartrate in F344/N rats and B6C3F, mice
(drinking water and intraperitoneal injection studies). National Toxicology Program, Public Health Service,
U.S. Department of Health and Human Services, Research Triangle Park, NC. 1992; NTP Toxicity Report
Series No. 11. <
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Poon R, Chu I, Lecavalier P, Valli VE, FoStef W, Gupta 8, et al. Effects of antimony on rats following 90-
day exposure via drinking water. Food Chem Texicol 1998;36:20-35. o

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

Schroeder HA, Mitchner M, Nasor AP. Zirconium, ni'obium, antimony, vanadium and lead in rats: life term
studies. J. Nutr 1970;100(1):59-638. : :

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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AT FZ1

=3 ,
b 58 PDE {HDOHE
e (As)
Bro R A
PDE (pg/day) 15 15 1.9
g

vE (As) i REFOWEL EZAIHY, &b, TR BRKRURKPICEET D, £
ERIEEM (A, ZRMbeR, el MY UL XEEM B eBRFEFI A &
B hrR, M) THIET D, b FOHALEBMICEIT 2 v ROFRREMERIBRITM b Ty
v, EMrRPEELREANCELEELELOTHDIZ b, O ER e FEic
EREYTD, o

BN EVEDRREL & 7o B

MR, BEEEEEETIN, ERFEHZ LRV IERFTINTEY, b FORBAME
ELTHEMENTWS (Group 1;1ARC, 2012)

ZOBERRCERET BT 7 4 VOEDIZ, ERRRERILAMICOVTEL DY A 7R
AVIBSERINTEY, ¥V RZTEAA Y ME, BERL, #ERERET Tu—F%2H
WTW5 (Meharg and Raab, 2010) o

b PO EOEBORESIEBH TIRERIRTHRWOT, VAZT7TER A ML, BRE
BEINFADERICBITAESFFT —XICEZL 2ELE 3 %2B2V (Schuhmacher-Wolz ef al,
2009) , B MZBWTIE, BRARVERBAFEOWTRS, ERRBICEHELTHS, &0
IREEIT. KRB, FTiE. M. BIRROBHROBACEREL T3, WARBEORSAY X7 DR
MBS AREMA H S (ATSDR, 2007; IARC, 2012; EU EFSA, 2009; WHO, 2011; US EPA, 2010) .

BOBREOHRBAMOFEREICBELTIE, BHF (6RILE, EWALE) ROHLEE
ZiE, Bl) BELEZEREWVERN LEbha), IERR, FHEERUMEENZELIE
ERALFEMEEL LTHEENTWS (IARC, 2012; Schuhmacher-Wolz ef al., 2009; US EPA,
2007) , —HEORKOIRFEARIT. 0.02 mgke/day® LEID C EORETHEHRENHEST S [l6E
HRHDHZ &, RU0.0004~0.01 mgkg/day® b FHBETREBMICMOEERR LW 2 %
FELTW3 (ATSDR, 2007) , TOMOFEERICE L Tk, LOELXINOELERET 578
I+ SR BEET—F 08320, ALTERMIE., KEFPACERTOIWNEENSDHY (ATSDR,
2007) . BEBARUARBAATCICIERBAEORPEFEREVEDHIERETHEEELD
#3523 (Chen et al., 2005; Hsu et al., 2013; Ahsan and Steinmaus, 2013) ,

EHEEETO1000 pg/LLl EO v RBEOHFKICRE SN KFEADER (~40,0000 OFFE
B, REBA, SOERETRBERPARCMBADYRZTERAY FOEILR2TNS
(US EPA, 2010) , #HBRALV RAZIZDONWTOREDAZX T 213, KHEDBRE (<100~
200 pg/l) TEARBEMIENA YR ZFRE LT ARV (Chu and Crawford-Brown, 2006, 2007; .
Mink ef al., 2008) . Z#Li%, Schuhmacher-Wolzb (2009) DHFZEE F/E LTV VR,

BBMIBETBBAL=y U RZ pg/m’ H72 Y 0.0043 3. REORKSF 2 BFiHLOF—%
ZHIT US EPA L VEREE - (US EPA, 2007) ., XV AMBELEEELIT. US EPA
F—Z IR T B FORAERIO T + 2 —T » 7HRICHEER FR Y =—F > b OHEE B
TH5BIMF—ZZHVAK, US EPA ==y +J X 7{&# (URF) #FH L7, YEERSIT,
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| URF pg/m® %79 0.0015 #EH L7z, =0 URF i, BIAMAAFECRDY 22 1/100,000 125
T AR PR 0.067 pg/m’ LIERT 5D THD (Brraguntla eral, 2012) .

ﬁnﬁ%ﬁﬂ%rb PDE f&

@ OUREERF D PDE {EiL. FE J?H‘Z) EROBMEMELECLELOTHY, REFEDH -
KRR T (ATSDR) MRL & TR US EPA O FREE{E 0.0003 mg/kg/day (ATSDR, 2007; US EPA
2007; EU EFSA, 2009) %2, 15 pg/day ICREZREL TS O THD, ATSDR MRL A
% i & 7- 4 3% PDE i, BB EREL F/E L T 72L (WHO,2011)

© PDE=0.0003 mg/kg/dayXSO kg=0.015 mg/day=15 pg/day
MRL @%ﬁk%ﬁé’}ﬂin‘cmé L, EEAEIC DV TR LizhoTz,
izsm_ & SERESFO PDE i

b EOROREROAENSWRAERI~5%TH D, BHEENRIERIE, EREEOR VK
BEF (e ROB/TFRIIBESNL TR, ) PHOKEESZOWICREAZ SRS LTeHEDHE
a6 AMEELERBRILELATVS, 7 DB BRI ERITH 95% & ik - (Zheng
etal 2002) . L35 T, Y& PDE EiT#E R EEFEDO PDEE L R—TH B,

PDE=15 pg/day

% ABREEE: D PDE i \

BT 35U\ C B~ DU AR IR DR AR U DO EIEERD U X 7 ORISR
ENTV B, BAITR DR ARHERIRZ PDE BEOREICHAWVAIRIIZ, BOBRKEHELEBEL T,
BRAENBICEAFRSHEMHICRELTWA Z 2 THD, Uik URF H—BAROERED
BDITHEENTND Z Lhd, EEREIMNES Ehiavy,, Emaguntla 5 (2012) X9 E s
nlFEEEEIL. Y AS 1:100000 PREXD L. %A%ﬁ%ﬂ#@ PDE fEIZLL T DO X 5145,
PDE=0:067 pg/m>/ 1000-L/m’ ><28800 Liday=1.9-pg/day - '

3% PDE fEiX Ermraguntla & (2012) X IR EN B O Y 74{7:&711/75‘5?% Hivic
URF #BIC L bDOTHD 2 &n b, EEREIC OV THIER L,rif:ln

- BEI

Ahsan H, Stéinmaus C. Invited commentary: use of arsemcal skin lesions to predlct risk of 1nternal cancer-
implncatlons for prevention and future résearch. AmJ Epidemiol 2013;177:213-16. - '

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

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

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

EU EFSA. Scientific opinion on arsenic in food European Food ‘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 guxdehnes Environ Sci Technol
-2010;44:4395-99..

Mink PJ, Alexander DD, Barrgj LM,I 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 Summary. 2007.

US EPA. Tox1cologlca1 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 I, 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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;\)lﬁ.b.

%Y 7 5D PDE ﬁ@ﬂ%
' ARy 7h (Ba)

#we EH BA

PDE (ug/day) 1460 730 343

Frim

SNYv ks (Ba) i, BEOEN, fEETRLINWT ALY TEEETHY ., BEOHDIZERT
TESHITBRIL L, KERET B, Ba@t)A A RUKEEDAY 0 2S5 (A, WHERE.,
KEEE) IIEMEEET D, FEY TA L Do REREAY U AMEEYT, BIETT Y -0
BaQt)f A #E LT, —BMICE MO LTESETH D, /) 7 AEFRPEICHE TR
<, RBMAEHEZWEEIITHTSH D, REEY VA, PIRITHRHAFERAL. BROERH]
K5 AR GEOMOBBORE BT DERE Vo4 2HBRBHS (ATSDR, 2007) -

ZRMEREORIL L 2 - e F

BMEUE MIBWTC, ATEEAY vARPREROERIELEE, L. FiEs, RLHLEZHE
BEWEEESHTHLS LEbND, FTolErase LIZEBERRIE, N v LARELFEEL
OREEMIC BT A E XETH0THD (NTP, 1994) , UHREE, REEIEER, BRE
N, RAEMEELE, MFOEER, ZEEREREREETERICE L UTERRAEEIECE
AEGROHEETH -, ThbDOELiX, N~ 7 A CEABE SIS BRBEN2BTEER
%&@%Ei%m%%mtﬁté%&%ﬁbfwtom&m%#a%%ﬁ\ﬁﬁ%ﬁ%mtb?
) O AREHEZHENSVEMEE CH D TREERDH D (WHO, 2004) , BAIL L BE(LNY

?Ammﬁiéﬂﬁﬁm 3N J?ERU/R@E\@Jnab\otéﬁmiﬁ%ﬁl%ﬁ T_I EELNH D
(CICAD, 2001) ,

%nﬁ%ﬁﬂ%ﬁ@ PDE f&

A Y J A MO2o 0BT CER S FHEIC BTk, FEY T ARETS mg/wma‘:ﬁk)ﬁ LT
T AOEFE . FHAY U ABE mgLOKEZEA LTL\LAD%E&@F?T iR Ec Y= Nl
BRERELIIBEROFRBICEESITEO LMot (WHO, 2004) , ZORBRNLE
HAENOAEL 7.3 mg/LE AWVT, RUEKEOEEME2 Liday® AT, R ORERFOPDEEZ
LFDLSICERT I ERNTED, '

PDE=14.6 mg/day / {1 X 10X 1 X1XD=1.46 mg/day—1460 ug/day
&%M X BIRERD PDE {‘ﬁ

AU MM ~DOERI L ABRECEIEET - AU bRehol, NY U AQESHFER
- FIEERIL, RABRCHGETENFTN 20% LT 60% THD LHESIN TS (ATSDR, 2007) ,

Lo T, RARERO PDE EEEIEMRE 2 TRLT, EHIC L SHERO PDE {é‘%::%tub
= GUEKERShTHLEBY)

PDE=1460 pg/day /2="730 pg/day
0% AMRERRS 0 PDE fi |

Y P AMEAH~DRAREIE 5 BT — ¥ 2R Y b RhoTe, KEFWE (US DoL, 2013)
3. TIEE Y A B L TWA % 05 mg/m’ EHE LT3,
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I RIUA

H K7 AOPDEMEOEE
‘ FRFI oA (CD)

&0 HEH EELIN

PDE (ug/day) 5.0 17 17

Frf

A EITA (CD) HEBEETHY, HLEVRAORMKITHHEEES b2, BRATE
FHFETRWESh, BEARICEEEL LT FIvAFA»BR BN, (ATSDR, 2012) ,
FREITAE, 42 OBLREOARTHEE LTEET S, Bk FIva, RES FIVAERD
WEEE D FI U AL ol OhOF FI v AKIIAKEETHY, TOMOTRESREIL, B, X
RIZEBERLOMEERICL > TRBERL VBN LDOLRVED, T RITA BED FIVA,
R ABEELEOD FI O AER, FEARICBOTHES LTHVBRS, ﬁﬁF“WAA
&3, INE=NALEMOBRMKERICAVW bR,

TEUEEORILL 2o HE

BRI LG, BEREEEET DA, Tﬁﬁﬁ%%t&w kmrénrhn b FDENAY
B & LTHEBESILTWS (Group 1; IARC, 2012) , 7 FI U ARUW FI o AbAMWIE, BiA
FRIEEZY, T, WFIVARUL FI v AMEEYH~DREL, BEISARURIRSA L
DI EOHBIERRD b TV 5, ' .

ARITLRCH FI Y LE~OEOBREICH LTRSS 2 2 RS I B BN T h B
(Buchet et al, 1990) , BHEEOERCT 28, HUDOBREL AL THEOLIL, T FIY
LIRBEOBEHENRE - —H—THD (ATSDR, 2012) , -

H&%&Uﬁfﬁﬁ%%ﬁbtﬁ KX 7 h~OW AR Z 5Tl L SR OFEETR» b OFERIL, &
FIoA~DERABREBCHEBELEENSA (L LTH) VA OEMEZMFEEL TWS (IARC,
2012; NTP, 1995) » A== ;Y X% 0.0018/ug/m’ 75 US EPA (1992) ICX W EEHERTY

6 o ) .
B OREREOPDEM

A RITARCGH FI UL E~ORORFIZETIRZESEVWITMEEREIE, BEETHS
(Buchet et al., 1990) , B EUERIIS T 28T, FEOBREL NV CRDLN. T FIY
AREORSHEIEVe—I—THD (ATSDR, 2012) , Ty FEO=TATOH FI 7 AZH
T A% L ORARERFRIL, BRAECIIERLTWeY, LiEBoT, EEHOFEMEEE
CAWT, FFITACETRORERFOPDEMEERET S5 L & L, ATSDROZHFIZIEN, 18
HERREE TR BAMRL 0.1 pghke O TROBRBEROPDEEARET D, Ziid, WHORKEIKIRE
#0.003 mg/L & F/E LTV 2w (WHO, 2011)

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

MRL OEHICEAAEN TS 2 &b, EEREIC oV CILEA Lanok,

| B X B IRER OPDE |

BRI A06 mgkgFBEIZSARTERLAES » F2EBRRIZLYD . %7‘@&%#:%@%75%%

#7= (Prozialeck ef al, 2009) , ZORBETIIE—DOHAENHWONE, ZTORAETRONEEHE
B, REENRVRASA~v—I—2BTE 2D L, ZORBRDLOAELIZ0.6 mgkeTh s, IE
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EERE (R TEESNFI~FS) 2 EEICANT, BAREHKOPDEEE T O &
SCHEBT S, ‘ .

: 3 500 pg/m® X8 hr/day X5 dayiwk 119 pgfm® |

RIS = 24 hr/day X 7 day/wk 1000 Lim® 0119 kel
X

—HHE= 0.119 pg/T. X 28800 L/day —68.6 pg/ke/day

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

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

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. o '

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 documtent for development of WHO guidelines for drinking-
water quality. World Health Organization, Geneva. 2004. WHO/SDE/WSH/03.04/76
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I £ DREFOPDEEDREIC Z ORBAEZ AV, 0, 10 2. 4, 8, 16332 pmolkgDiE
(LI FITLAETy MCETHRES LEJHOBERRGERICBWTL, 728MOBREHRMBE TR
T16 umol/kgl F DI ESFECIEHENMICHIENRD bl (Waalkes ef al., 1999) , EHEAIORA
IEMEDS, HEHEAICRS SN REERDOD FI WA%EH#F’EHJ’DLO'C?ﬁﬁﬂTé?J}E575‘@13?
HNTHD, ZOBRKT., FFIVAOBFCLZEEOBRBEELZHEML 0 B 5 WHEMHS
HD, EEFRE (F&IIBWTERINEFIF) 2ZEBIANT, RGESARSNHSETED
EHFEREITEELT, EAIC L ZRERFOPDEEZ T O L D ICEIT 5,

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

Tdayfwk = 1.7 pg/day:

PDE=

1Y AREARBTEBAREZE LTV b, RUK TRETHEESED bR L b
r‘o F4 EUTHE 5 #8RLE, _nowﬁmﬁ%éﬁoﬂ”ﬁﬁﬁxt%@r@zﬁ PDE EDEE
IZ LOAEL # W2 &b, F5 & LT 10 298" Uiz,

B&)\Hﬁﬁﬂ%mmmﬁ

FIyACBELTESHERERAZ=y FU X7 0.0018/ug/m’ BUY X2 L1 1:100,000
FRAWT, BAREROPDEEEZLUTOLICEHTLIZ LN TED,

1X107

=555X107 ?
18X107 jpgmd oo X107 peg/m

Uf ABREERED PDE =

PDE=0.056 pg,/n'.l3 /1000 L/’m3 X 28800 L/day==1.7 ng/day

2=y N R T Fe—FIc L 0B 4 PDE EIZE L T, %@ﬁ%foﬂxm{;’ﬁész%1iﬁ L
VY ‘

S5 3CHR

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 cadmium body
burden of the general population. Lancet 1990; 336 699-702.

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

Lyon. 2012;100C.

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

Prozialeck WC, Edwards JR, Vaidya VS, Bonventre J'V. 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 prollferatlve lesions of the dorsolateral
prostate. Toxicol Sm 1999;52:154-161. :

WHO. Cadmium in drmkmg water Background document for developrnent of WHO Guidelines for
drinking-water quality. World Health Organization. 2011;WHO/SDE/WSH/03.04/80/Rev/1.
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7o h
2 v ADOPDEMOEEE
. rah (Cr)
.| #&n , R | A
PDE (pg/day) 10700 . | 1070 2.9
Frif

Zakb (Cr) % RBAERETEEL, ZhoDIbRDEER DO, Cr0) (X7 A
#) . 2. GEHEUTCENTH S, CrRHIIFRICBLEZIT D Z &M D, (EREERICBEWN
TﬁiH&LTWWBﬂé Cr(6HIFHE N REEFTH Y, 7 n ABE (Cro”) BRUEY v A
B (CnO”) HELLISMbNEAF LT oA ETHS, @R, BETTELEAL
hABETHD, TFUBRRBHICEERLEAXTE THD, 72 LORZIE, 7 FUERVIRED
RMoOELEFI &I L, BRARERRRE. ﬁﬁ%ﬁ%&UWﬁﬁﬁghﬁﬁféT B S
% (Anderson, 1993, 1995) . EERHFD 7 o AOREE LT, B6AK, B - BEVIASHS
%ﬂ6®EME@KMﬁﬂ%i6néo&maﬁ%ﬁ&bfﬁané%QE%%\E%%mB
D7 v LAOERIE, XY BEEDCHEOCH(ENDBIRE NS LViE, B2 ub (Cr(0) XikCr(3H)
DEEBIEDIHBOTHS D, LER-T, ERMHBANHET D Z OREMEFMITCrGH DD
%ﬁ%ﬁm%d<%®ﬁkb\&mﬂmzwﬁﬁmaﬁﬂémfwéocmﬂﬁ%ﬁabfﬁm
ENAESIIE., BTl OFE (Ci6h)) 23D_ETHD, FEKE LTHEETDY
b (FEE, Bleras - Y- KBk o b - &J—/J@\fﬁwh%ménrwé
b, AVA R roBEHABENTH S,

FEEEBORIN L 2o EE

RES%DCry0; (7 &k kL T1468 mgkg/daytiE) 22 0cFBl 2 EERELET » NI, FEE
BETERPST, LVEEDT v MIBIT HRAREAE (Anderson ef al, 1997) {ZBVTHL,
C Cr(3Y) & LT15 mgkg/dayD iR 5B CHEREBIIRHD bR oz, 72 A0OROFREICELT
i, BEMALENBEERRBEESHLTWRY, —REIZ, 1.5 mgke/day DCr(3+) DR O
(USEPA, 1998) i, RE~OHEZBICHETS O LT TFRINR,

WHTF—F 5 L Ea—L, BREERIEBE L, ZEEREORNE REEEZEELE,
& N E R OPDE(E |

. 2000, 10000 T*50000 ppmD RO = U VEECI(3HE T v MR U RZIRARG U 2ER%
BAAERRER (NTP, 2010) T, HAIFICHFET D7 n ACHL TR BEEERH Y, hoEEL
Hbh 5 Z2MERAE L, FARBRTI60 my/keBEOREMES » Mo B IRIED S BB A BN
Lttb\ﬁuuy@&0ﬂ®7/bT®MMHﬂ EREDI0 mgkg (11.9% ; Cr L& LT
10.7 mg/kg/day) Thole, TOFFRICITAEBKFENBD bl Linh, REBOEE
BIZTREELZFTRLBELTWD, £k, ZOFRIE., B ATV ThoBEol (BER)
THRED LN ok, BERE (TEICBWTEREINELFI~FS) 2EZBIANRT, BOB
BEFOPDEMEZ LT DX 5 RT3,

PDE=10.7 mg/kg/day X530 kg / (5 X 10X 1 X1 X 1)=10.7 mg/day
B X SBRER OPDEE

Cr3HEERE LCRIRNE ST 5 & 3 0BT, FRBICLVERY . BHERTIX 005
ue/kg/day. FEATIL 15 pghg 72> T % (Moukazel, 2009).. Zh bR —-ARGEZEL
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BEAERE BT, ﬁkﬁé%&oﬁ@ﬁﬁm%ﬁkﬂbr)miuamaom%ﬁﬁfa
AZEE, o lfERA e,

Zu M UTiE, EHBEICED PDE BORILOEL RS L IREFRRT - F PRI o7,

7 nARGMERE Y 0 MEAMOROREROEWENFINEI 10%THSZ L (ATSDR,

2012) . RAUREREO PDE EAHEERE 10 TRL T, EIC X 28#ERO PDE fE25EH L7t
(.1 HREBERTWA EBD) . EAIC K BIRERF O/ o MY 5HER PDE I TOL
B _G‘j);f)o ‘

. PDE=10700 pg/day / 10=1070 pg/day
% AR OPDE{E

Derelenko 5 D3RER (1999) Tik., WEECIGHAIF# 135 (1 H6MEM., BIZsAM) RARES

Wb oA, FICEEICEBERAE (BEREE., SIRYE) RONREDREMIEREFFED 5

iz, ZOFBITTLTORBETRD b, LOAELIX17 mg/m® (3 mg Cr3H/m’) TH 3,

TN T REEC(GHE Ty MCBEBMRARS L2RAR T, u\-a*‘m_ﬁé LTbeFEET

w&b bhihofs, ThbDF—F#EC, RARE TOMRL 0.1 pg/m’ %&NE@%EWJPDE{LEUJ
JEWCHV . (ATSDR, 2012) ,

PDE =0.0001 mg/m’® / 1000 L/m’* X 28800 L/day=2.9 pg/day
MRLOBHICHEZAEN TNS = L 2vb, BERKIC W THEA Liah o,
FZEITRR

. 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;1 1(1 suppl.):83-6.

ATSDR. Toxicological profile of chromium. Agency for Toxic Substances and Disease Reg1stry, Pubhc
Health Serv1ce U.S. Department’ of Health and Human Services, Atlanta; GA: 2012. e

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, Klsppel H,. Oldiges H. Carcinogenicity of sodlum dichromate and chromlum
(VI/LiI) oxide aerosols mhaled by male Wistar rats. Toxxcology 1986;42(2-3): 219 32.

Moukarzel A Chromlum in parenteral nutrltlon too 11tt1e or too much Gastroenterology 2009 137 S18- 828
NTP. Techmca] report on the toxicology and carcmogenesns studies of chromium picolinate monohydrate
(CAS NO. 27882-76-4) in F344/N rats and B6C3F1 mice (feed studies). National Toxicology Program,
Public Health Service, U.S. Department of Health and Human Services. 2010;NTP TR 556.

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

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

36



LT A R A2

a0

Z3v  OPDEE OHEE

2351~ (Co)

o ' A EA

PDE (ug/day) 50 5.0 . 2.9

Frig

29V + (Co) ik, RAOTERT, Z OB, BE, MEBERPLREWVSTEFOMOITHE LK
HLTWS, 290 M, B 22 B2 DRAFARBEKERTHY, ~E7/ o U AREUES
B FRHIC EEREROBROMBER L LTHETS 2D, & FOXREARRTHS, Ffee
Mk, 1 B8 11 pg @290 FERFENOEETS (ATSDR, 2004) . ©F I B12 OHEAEFHE
£i% 0.7~2.4 pg/day TH Y (NAS, 2010) . =2/ b E LT 0.03~0.1 pgiZhE%33, b MER
BT AER TV N OLEERENBREIIFESRTORY, a0 MeEl (B, A7
F o= ) EERAARCICBN T E LTAVDRA TS,

B R HERLYEDARIA & 72 o o AT

JIARC (2006) %, Hilgo 0 b ROEOMOKEBENE Co@HITIE. b Mokt LTHEBAMEDH
EMERH D LR LI (Group 2B) . MERBROT —Fik, 7y FRUE b TOMEERALML
CBEENAZ EETRLTWS, a9 MERIE, inviro OEERFRMHEICEAL THHBETH -
2. in vive DRABEREFREICE L TIREETH -7, NTP L, BERUHO- Y ARERT v b
L CRAAMEOERELENAELNZ EERLE (NTP, 2013) . B MCBIFAIRAIC LIRS A
HRBTHEBIIEOATELT, BRAMICEALTSEIS A TW Y (US EPA, 20000 , & RiZ
REROBRZESE-HACBV TR, ROKENESZRLBEEPEH VAL THS (ATSDR,
2004) , & FbTO a0 NOBARER, EERCAMESL LTHLN TS EE CTHEITHEDO R
I B4 FRE N B O R RS IC R LT B (ATSDR, 2004; IARC, 2006)

 ROBREMNOPDER

R OREFOPDEMIZ. AFERRRE FOTF—FEFEIC LTS, 150 mgDHE k=< h 2221
e MoREROBE S EZEFIEEV T, & bREESBWFHMEEZEL, RIOLEREME T
Ceode (3oL k& LTHI mgkg/day; WHO, 2006; ATSDR, 2004) , =751 b & LTI mg/day®
CoCl,%88~90 A &R L= & FEREE 106 (BHEsSH, &iEsH]) ORBICBW T, RmakE
INE L F DO E IR bhidyo 7 (Tvermoes ef al,, 2014) , R OREROPDEME %,

NOAEL 1 mg/day% EICIRE L=, BEREK (FEUCBWTERINZFI~F5) 2EEICANT,
#EOEERFOPDEMEZ LT O X S icHHT 5, '

PDE=1 mg/day / (1 X 10 X2X 1 X 1)=0.05 mg/day=50 pg/day
WMEPDEEOREICEN PRBREFEA LD, F3& LTEEFIREZER L,
R & 5 RER OPDE

a0 MU ~OESFIC L DBREFICHEIEEEDSH 57— F 3RV, 2/ FRUE# =
NV MEE B DR O RERO &R IR OFML 18~97%TH5 (ATSDR, 2004) , EOERE
oA ERFIAENMEN E2EE L, BOBRERO PDE EZEEMRE 10 TRUT, EHZ
L ABRERO PDEEZEHLE G1 BRI TWEEBD) . BRI L 2RBEREDO =L
MZBY 5 PDEEREATOLEY TH D, '

PDE =50 pug/day / 10=5.0 ng/day
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&Aﬂ%@ﬂ%ﬁ@mmﬁ

B = A F&U‘%@f@.@?f(@l‘iCOQﬂjﬁﬁ == FTW@E%E’%[%E '?‘Tﬁ‘él‘ﬂi?ﬁ‘?)é
(Group 2B) ‘

DA%E\%E&UE%&&E&H\@ﬁ%ﬁ%l%ﬁmibtLfaané%ﬁbﬁuﬂwi
FREETHA, TNOLOF—RIZERERLIBEVLOTHDI EZXNTVSZ L, KUK
B/ L FORPAERCETSE FOF—F 320 Ehb, a5 MIBE LTI, MRLT
O—FEZFANBI LN TEDLELLNS, b MNIBIT3ENAY R7 OFROHEEMIL,
MRL % VTR 7-PDEME & FIFR—T5H 5 (WHO, 2006) , MABRBIFOPDEELZEHR TS
SN '@&Fﬂ)\ﬁ%@m 0.1 pg/m3&ﬂ§v\7‘: (ATSDR, 2004) ,

PDE 0.0001 mg/ m’ /1000 L/m’ X 28800 L/day=2.9 pg/day .
RLUDZ%ItHLﬁﬂ?ﬂLin“U\Za EDb. ﬂxrt{%dﬁu_omﬂiﬁﬁﬁ Lfmsoto

BEI

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

NAS.IOM. Food and Nutrition Board. Dietary Reference Intakes: RDA and Al for vitamins 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
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, Otam ™, Galbra1th DA. Effects and blood
concentrations of cobalt after ingestion of 1 mg/d by human volunteers for 90 d. Am J Clin Nutr
2014;99:632-646.

'US EPA. Cobalt compounds: technology transfer network air toxics web site: Hazard summary. 2000
(http-//www.epa. gov/ttn/amﬂaltheﬂcoba]t html; accessed April 23, 2014).

WHO. Cobalt and inorganic cobalt compounds. Concise Internatlonal Chemical Assessment Document.
Inter-Organization Programme’ for the Sound Management of Chemicals (IOMC) World Health
Organization. 2006 69. ,
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v
$f > PDE EOHE
¢ (Cu)
- ! £ S - . A
PDE (ug/day) 3400 340 34
Frif

1 (Cu) 12, B—EBBTETE 1l ExFE0 1 2THY., K 2 SOBLRE, RAHETE
@QHEED, BHEUE FOVWTHRIZ: > THLHEOHETLETHD, #iIE,. WS O>bOEE:R
BEFERCAARABRAER:Z L. EERELECHIEAHCERICEEL W3, ey (F
ik, E7 u A 1. KR(EHREER VLR SICRBIT 2HEE LTV b3,

| REMEEORILLE i o TRk

BER Ot MCRDBEEEDH DREET —F DBRENR VY2 —2 XY, @i, BEEAROR
OFEIZBNT, HEE, FREERUCFRICEEHEZRETIRERHIZEBTRINLTHNS
(Araya et al., 2003) , : . :

- B DREROPDEfL

A, Ty PREBA X ERAWEHBARUERS-F /U F— MIBETOIRABREERENATHS

(IPCS, 1998) . 7 » Mk, iR USRI 22BICEAL T, ZhbD 5> L THREERED
EVERE L Hr S iz, Ty FIC500~8000 ppmDFREESE Tk Fn 2B S U 138 [R5
IZBW Tk, ITEREEORERE A EHEAECEE$ SNOELIZ1000 ppmTéH -7, 2000 ppmiiE
" OTEFHCBWTFEERBEEENED b/, NOELIEI000 ppm. 64 mg CuSOy/kg/day (87 &
L T17 mg/kg/day) B Th o7z, (Hébert et al,, 1993; [PCS, 1998) , EIEMRE (FHR1ICBWT
ERINEFI~FS) 2ZFBEIANT, BORBEFOPDEEZHUTO LS CEHT S,

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

ESIT & HERERFOPDEfE _

GBI BREM L U a— ik, BT K 2 MBRIRSPDEEOREIDEL 25 X 5 REER
FHEEET D ENTERP o, EETEEICBNTHE SNIARNREEN LTRSS
728D 5B, b POE{LERIL, 30%~40%EHINTHZ LB TE D (Wapnir, 1998) , SRETHEE
HEERIE DR NIRERE O AW AFI FI R D30%~40%ICRON TS Z L ZEEE 2, BROEBERD

PDEME#ETEREI0TCHR LT, ENICLABSERFOPDEEZEHLE GUERSHIATNE &
B0) , BHICK Za&?@%ﬂ#@ﬁﬂi:_ﬁéfﬂ“é?%%mmﬁiiu‘ﬁ"w EBYThI,

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

0 AW OPDEfE

WA SN EFHOBHICE L, AFETHoT—FE, S, P EER ABROMRLE ¥
ZHTICEATDTHD EEL BT (ATSDR, 2004) . B OREEOPDEE 2 ETEEEI100 TR
LT, MAREBRROPDEEZEH L GUEIKTRSATWAEED) |

PDE=23400 pg/day / 100=34 ug/day

SEIM
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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 Registry, 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 admlmstered
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 bioavajlability. Am J Clin Nutr 1998;67(suppl):1 0548-608.
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&
£ DOPDEEDHEE
: & (An)
%0 225 A
PDE (pg/day) 134 134 1.3

& (Au) 11, 2BFERUEE b4+ ORETEEL, B 1 ERU 3 MoRELED
—BREITH D, LEEDIEFE, BRINIELL, LERsTEDENCEERH B L0 L 1THZ
EN TV, &3, BRI aMEL LT, HEET, EEEeERD LAy (22T
W LEARRTZ 7w, BY VEEA A UIT AL THD, Telles, 1998) O L 5 pEEETHN
RT3, %ﬂ¢@é®%-@@%ﬁ L LTOERANDL B3 HDTH B, S1HE,

%ﬁk%wané

L EMEIEDIRIL Y B o B

EDFHDOITE A LOMAE, EORRNERICESH TS, BERHTEERBEICAVW SR

AL, 1 DA LA A VERATF (AuS) EDLEBTHENR. EEELHFRIL TN,
oA RROEBE (BEFE) %, 30mg/day T 18R], KIZ 60 mg/day T 1 ER]., XiZ#fo =R

T a—NVTEREESNER 10 FICEEIIR bR o, HEREIL. 30 mg/day THEIZ 24

FITEER 2kl Lo, MIREAMIRENE, BROMBEESUIFBOMEEEORMITRS, VY

< FHEEROBRIERR YA b A AT AT KWBWTHIRBREDOHERZED L
(Abraham and Himmel, 1997} . '

Eb&HERVEEHOEHEVCE FOF— S BFHETMETHD., &LaBic L aEEE LT,
FNEEHBEESENST v b (Payne and Saunders, 1978) BTt b (Lee ef al, 1965) =BT 3F
FEDRHEEE, A XIZBIT 5 EEM (Payne and Arena, 1978) EXH 5, LivL., Zh bR
i, MEOE&(IHXEBEELRORHS E LTREELRWEREOEZFHAWTERENTEY, L
7o o TR DR APDEERZEE BT DI+ SBEEERHI LD L ITE L bR,

&0 ORERD PDE {E# 5 RET DD, BAPICHFEETZ LEXONDHREOEDRE IR
Biz ks e FIXEMICBITS %ﬁﬁw%éﬂﬁﬁ%ﬂ;b\o AuBH)E, L0 ZHENEVIEEE
EZz b, MERIEIZBWTHAWSND BIAE, =Hbks) . €BHESEZEL T, BS
REFT—F Lavewy, H353—RRBRIZBNT, £6HMEEY [Auen)Cl] Cl (P rniFiryy
T Iv—&E A AY) 1, Ty FOBIBEUHIBICBW TEMARSFNELEEIXEI L

T UARLBVTCH 322 mghg PHET 14 ARBEARS Sh, BRAFEEZ|I<ED éwi;t
Ao T (Ahmed et al, 2012) , '

2 O REER OPDEAM _
SOBEICET A EEYNICEEREMISEIIEENTH S, BROEEIEREZSOERD
BRECTEMEETHAED, £@HEBEENRE SNV RICBTARRIT, BOBREED

PDE EOBREICHBWTSATRER LD EEX b, EFEGEE (1 KBV TEEShE F1
~F5) ZEZEIZANT, BOBRENFO PDE EEZUTOL S ICHETS,

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

PDE {EDFREIZ LOAEL %‘:}ﬁlﬂflﬂé 2N &Uﬁ:lﬁ%ﬁ‘)ﬁ?‘fﬁﬁlmTLTb‘&b‘ Linrb, F5 &
LCHRE 10 23R L,
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HHIZ X AIRERED PDE’f

B MZBWT, &5 /:@%T kU 17 A50 mgE A PIEES LT RER . A R R 1395%
#Biho7- (Blocka et al, 1986) , WHEIZBWT, 2 mgkeZ FRRNER LI#0&TAY o
R Y U ADRINEITT0% Th o7z (Melethil and Schoepp, 1987) ., EWFERIFIAESFHNT
&, RUME OEEROPDEEOREICHEENREC X ZRRBAVLALIEND, FHICXL B
IRZ A OPDEEIIE N IEREOPDEEIZZE LY, .

PDE=134 pg/day
0 ABEE S (OPDE(

B RER R ORI K 5BERCBITS Eﬂ:@riomér—& i1, BT AE&0RTRSEME
DFEEMITR D LD EFEDEELREN T EM b, ﬁmﬁﬁﬁﬂ#@PDE{ﬁ%{MEﬁﬁcmO“@ﬁ% L.
HHIC L ABREROPDEEAEH L GIHEIEEHINATHELEEY)

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

BEIR

Abraham GE, Himme! PB. Management of rheumatoid arthrms rationale for the use of colioidal metallic
gold.J Nutr Environ Med 1997;7:295-303.

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

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

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

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.

l Telles TH, Brode S Chabanas M. Cationic gold (I) complexes hlghly efﬁment catalysts for the add1t1on of
alcohols to alkynes. Angew Chem Int Ed 1998;37:1415- 18 .
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TCHFETRSA =4

% "
$1® PDE H O
é{:} (Pb) ‘
&0 b2t ' TN
PDE (ug/day) 5.0 50 : 5.0
FFam

& (Pb) IXHMEHE L THERYE LTHHFET D, —ik80k 2 othkd & LT, Bkt
FEORBEEER OB EOTREEERH D, FRHMEMELTUL, IV Y VENAITHET
FEZAFABRUT NI FARRH D, EBHILEEHIZ, KKFETHREHTHES I,
KPR UEF SR LA E LTERET S, RIS, b MUIMLEYIcBiT 28BEa04L£ D

ZERIHSERIT /e (ATSDR, 2007)

AR REOARYL L 72 o T B

b FRUCBEMIICBW T, $h~ ORI, MR, £, BE, A% BRERUVEBICHE 2 #E
BELFERITIENDD, —ARAIC, SAEEICHT 2B, AL TRES L
CEELIELT, BESIRCPRBHICBWTREINLE ZICXDEY, M EEEER 1~2
pg/dL, AZERIFIAER 100%, ENCRERRVWERELEETV 77y 7 5 (US EPA,

2009) #FAWT, PDE EAELI, ZO0O®HIZ, E PDE {HiZ, BERKIZHMD wﬂ—
TH 5.

#% MRE RO PDE 18 |

BEABREZOE MIRWT, RLESZERAE S, 20, HEEOKEWIHERER. FERHR
ITHENHETHDL LHLLNRD, BEMEILOT—FIiL, 5 pe/dl REOMFPEHRBEMS, /I
IR ORI TE FAIREEICBE L T A TR 2RI LT3 (NTP, 2011)

US EPA £5° /- (Integrated Exposure Uptake Biokinetic (IEUBK) Model, 1994)  (WRIXSE 100%, F®

M OBRBEIRA L) IXhiE, 0~7 5 (0~82 @A) O/IRICE »T, 5 pg/day OFE DFERILEL
RS 1~2 pg/dL IXHET B EARIR S4B (US EPA, 2007, 2009) .

PDE=5.0 pg/day
B & SRR O PDE

SORAOBRBHOREEITM P L~ ES, L,u:o <. ?%H_ XL BUREFD PDE {'m S
ORRFERFD PDE {BEIZZ LYY,

PDE= 5.0 ug/day
% ABREERF O PDE fE

NDOROIBREROZEIN P L _AUCESL, LER-T, RAERE®RO PDE X, EOBE
B PDEEIZZE LV,

PDE= 5.0 ug/day

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

NTP. Monograph on health effects of low-Ievel lead Natlonal Tox1cology Program, U.S. Department of
Health and Human Services. 2012.

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

US EPA. Integrated Exposure Uptake Biokinetic (IEUBK) Model for Lead. 1994, updated 2009.
(http://www.epa.gov/superfund/health/contaminants/lead/products.htm; Accessed March 25, 2014)
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VF 7 h ,
J %17 ADPDEME OE
: UFra (Li)
. &o e 5y : %A
PDE (pg/day) 560 280 25

Vs a (Li) k. SEHOMEBRPICEET D, DVSNEEBETHS, VF U AL, ERT,
XISEDMOER & OEAE T, fiE L LTAVLR TS, UF U atah BIXIE, Kk
FTAI=LYF L) 1, BEERICBIAREL LTHWSERTWS, UFUhid, @m
+1 DELIREEDHE E LTOREEL TS,

RAEMEWORILL 2ot

VFI AR POBREELE LTERHISRTREY, B, JIBEREER UHEREEEE S 2FROH
HWIZBT AV FULEOREIETIETRE NF—228b3, VF U AEERAVWERER, Y
FULARERIEEZIZULD, %ﬁﬁé:%h;%ﬁ%&%ﬁ%%%&?% U F 7 AOTREE,

BEHFICL X528, MFPELE 0.6~1 mmol/L IZFREZN TV S (Grandjean and Aubry, 2009) .
BRE— VU, VF U L0FER, BRRORETRIALRED, L MIBT LY F U7 LK
HiX, FiT, REBHEEET. RBEERT, EE/MEEREITEREEEMO Y X7 EHICRS

BELTW5 (McKnight ef al, 2012) , BEOHESARIZ. 300~600mg Dt H 3~4 B 5THD
GBFm%mn)o%ﬁ?~&%vez~b\%ﬁ%%%%iz\féﬁgﬁwmm&taﬁﬁ
FEFELE,

B O gER OPDE(E

b RMZBIT R Y F U LAOERRES. 20 PDE EoRBAE LTERA S, b MBIT DREE
VFy LAOE/NEEROIAETHS 300 mg (VFULS56mg) ZRAVESEICIE, BORERFD
PDE A TO L S EHEN D,

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

M PDEEDE ﬁL@ummJ%ﬁ—BE&;@mn%mwth&#a F5 IZi34R% 10 2%
R L7,

HEHII L 5 RERFOPDEE

S & DBRFERFD PDE [HERETHOICEE LT —F B, LHLedb, BOBERFO
AR R 2R3 85% (Grandjean and Aubry, 2009) TH B I L #EE X, BOBRERO PDE &
FIETHEE 2 TBRLT, &%hi%%ﬁﬁ@Pmaﬁ%%ﬁbt(BIEkEﬁéﬂfmék%
D) o

PDE =560 pg/day {2=280 pg/day
0% ABRERE OPDESH
THXE06XNILLY mym’ DBMEOKE{Y FUAII~3EM,ESAMH, 1 B6RERIEELL

(Johansson ef al., 1988) ., HFEMERUVEFEMELZAVT, REMELICER Lo, M -
ﬁﬁéhtoﬁn&%@ﬁﬁméﬂ&#ottb %ﬁﬁ%ﬁﬂﬁ@@ REICHVWBNE, BE
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B (BB TERSNEFI~FS) 2EEICANT, RARBHOPDEEEUTOL S I
%:Hjj—éo - . . )

vt et . 1.9 mg/m® X6 hr/day X5 dayfwk __ 034mg/m’ =
ERR AR 24 hr/day X 7dayiwk. 1000 Lim® 0'0093 4 me/l.
e 0.00034 mgng: 1440 Liday 10 04 Lolkofiny

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

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

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

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

US FDA. Lithium carbonate product label, 201 1. (available at drugs@fda; accessed May; 1,2014)
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k&R
AKER D PDEME DR
A& (Hg) : ‘
#&o Ha A
PDE (pug/day) 30 3.0 1.2
Feah |

KER (Hg) 1. HEREEEICBWTEL DML TV 5, KL, THRAE, EHKRE TERKE
D 3 DOFRETEET D, BRFEEETATEESRDEVAEORRERL, EEEETHID,

L=l T, ZOEEMEFEMT. TFAKEE NESKROREEDH 2 FHEMT — 2 ITE5<
LD THD, ZOELMFEEVEE HER~ PDEJEIZOWTIE. AHKSEITITER L2V,

REMEIEDRIL & o Fik

E H:io‘l}\‘tﬁﬂ%éméﬁﬁi%ﬁi/uﬁ%ﬁ@*%’):é:?ﬁ:ﬂ?ﬁ“?‘_ﬂittu\o iﬁﬂ:ﬂ@ﬂ@%ﬁi‘fuﬁllﬁb
T, EREYICBIT2RENREREH D, EESATFFEER (JARC) X, EEABKLEHM
= FEuﬁ‘ﬂ"é%mhﬁkob"@*}ﬁ'(%7‘:“%@’(’%5 LFES L7 (Growp 3; IARC, 1997) ,

éﬁiﬁmﬁamé}%m FHARE RTHERIDEDNEOBREROAYERFIARZ R L, SRED

P, EEhE, EMRROEEA~OFEY CICEERE BRERIE) &vololkie sy
EEBES|IEE T, EEAERUVZFOEICE L TOESEEREORI - 72 5 53MHI1T, F‘%ﬁlﬁ*e
Bo BEREN LIZH~OESERRARE SR TVDS (Shlmadaetal 2005) .

B O RERFOPDEE

7 v PRU= 7 RIZEWT HgCh 2k 2 KRS Uiz, L<7¥FA &hic NTP ORBAF
T3, TOI35, L0ERRERABZOEAERITPR TN ZE, RO 2 EfEBRIVLE
EEFESEY (0.312~5 mg HpCly/kg/Sd/wk) Z & ZEHHBE LT, 7y MIBWT 6 5 A Bk
AREFIToERBEBREINE, BFROBKNEERY (KEICXT3) HIEEHN 0625
mg/kg LLEOBREFHETHEMLU, BRIEEMATA—FOEL (LT F=v, HITA T
ST I RGUART 2T B ROTANGE VT I ) VT A7 =25 —F i) Hegs
BHOBCERD b, YEFAE., BEEFNR b0 L IZBbihots, BEORBRERVE
FEEE (BRHHIRE) oins, BB KR 0625 mghkg U ELOREFHTRD LN, AFA
M EFIESE (ECFA) OFHE (JECFA, 2011) ([ZRBWTiX, 6 BHAMZ » M5B (NTP,
1993) HHELN BRI T2 HERE (EEHEM) % EI. BMDL, & LTAS 006
mg/kg/day (B 5 AROBENORHEEINTWS) BEEHEWE, EEEER (& 1 BT

EEENIFI~F5) #HVWT, BNBEROPDEMZLUTOL S IKEHT B, '

PDE=0.06 mg/kg/day X 50 kg / (5 X 10 X2 X1 X1)=0.03 mg/day=30 ug/day

6% A IR T DR RIS 151 B RIEA B COFBIAR R b0 LIBL bhAahok s ki
B, FAZ1& L, F1. BMDLmybaNOAELJ:%anﬁé (Sargent et al, 2013) Z &2 b, F5&1
L L

HEFC X S REERFOPDEE -

B ERERIY., ERKEORAOAMFENOFAZN10~0%DHENICH D EE2RBLTNS
(ATSDR, 1999) , L7=#»-T, BOEBRZEOPDEAEZEESGKIOTERL T, BHic kL 3RS
OPDEEZEBEHLE GIEHIZEHILTHBERD) ,
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PDE=30 pg/day/ 10=3.0 pg/day
W ABESERE O PDE i

HRITEENEENt MRABBERIIBIT AR bERENEVFHIEETHLEEI DL T L
2. 28R TWA BEOSEN 14~20 pg/m’® OEEREICBIT AWAEFETFEIN TS (US
EPA, 1995; EU SCOEL, 2007) , WREMC T 2 EREKSRE (14 ygm’) TOMRTEIZEY
BEBOFE (Ngim ef al, 1992) 3. YU TWAREZ LOAEL & LTERTOIUEVH LI L&
RLTWB, BERE (& 1 IcBWTERENL FI~FS) 2FEICANLT, FHRAPHERIC
ST ARHEARABELEIC, RARERFO PDEHEEZLUTOL S IKHIETS,

. _ 14 pg/m* X8 hr/day X 6 day/wk  _ 4pgm’ ,

HHRERS 24 hr/day X 7 day/wk Tooo Lim®~ — 0-004 ne/L
X

—HAE= MWWM%§““ﬁ“ =2.30 pg/kg/day

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

PDE {ED I LOAEL ZfAE = Ehsh . KRR U CARENMICHBBT fé? BT
fgb\'( HLEBICANT, F5 & UTHEREE 10 28R U,

BEIH

ATSDR. Tox_icologicél profile for mercury. Agency for Toxic Substances and Disease chistry, 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’
Occupatlonal Exposure Limits, 2007;SCOEL/SUM/84.
IARC Berylhum cadmlum mercury, and exposures in the glass manufacturmg 1ndustry Monographs on
the Evaluation of Carcinogenic Risks to Humans. International Agency for Research on Cancer, World
Health Organization, Lyon. ]993;58, updated in 1997.

JECFA. Safety evaluation of certain contammants in food. WHO Food Addztwe Senes 63. Joint Expert -
Committee on Food Additives. Rome, 2011.

Ngnn CH, Foo SC Bocy KW, and J eyaratnam J. Chromc neurobehavmural 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 (HgCly) (CASRN 7487-94-7). Integrated Risk Information Systém (IRIS).
1995. ‘
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FYTF

&Y 75 OPDEME OE

F 77 (Mo)

%h | A T T®A

PDE (pg/day) 3400 1700. 11
i

Y 7F (Mo) DELREEEIT+H4 BUH6 T, X7 oAV EOTEE R —BHNTHS,
£ FFLOERLFEIL. FEPRURKAKBTCIRE Y 77 UBA 4 (MoO”) THY, K,
NH, B Ca™ &\ o Tetk 2 e[ A Z o L RIS EBET 5, TV 77 ik, HER TG
KBix 7R REECHEEE L. FOBEIZ 0.1~10 mgkg ThHB, MoO, BT MoS, IEKIZERTF vy, 3T,
LR R CAEFICEBLEL FETS, ) 77 UbE% (B2, Bi-Mo, Fe-Mo, BTV
FURREY FTFUEER) 3. FRARICRBWTHEES LTRVWBATWS,

FY 7T URLATRKRTHY . ERAE EROEFEERL, AR T 100 pg/day, AT 600
ng/day T3 5 (EC Scientific Committee on Food, 2000) , & J 77U RZEOCHFEIL. 5. Bl
Rpms BIE, ARRVEERTHY., P AFI=VREOREL W o ki R4k
BREEED, ., B —BEEZZT T3 HBFCRBV TR, MLEPORBEENIE
ERHBARE THoT BEEINTVS (Abumrad et al., 1981) .

'f@ﬁgﬁommaaotﬂﬁ

_@m%&LT@%)?v/ﬁKiﬁﬁ%Tétmot(Nw wm)oit\i7x&@jﬂ
SR A B EERFEET (RIVM) (I KB EMNE, TV 75V id#BEEERZRE RV ERHRLE RIVM,
2001) . IARC Xik US EPA (T X 2RBAMEDFHIIFATO TRV, BROBREFOTY 77
OBEHEITEY, TV IFUrERARSE IR~ T RICBITBREBAEDTERB N 25D, F
BAOTEEMEIL, ZOREERREICEL T, RbRELEEFVEEROH ZFMEETHI EE
b, - ‘ '

RO O PDE {8

Sy PCEHEREINEERTY 7T oM7) U LAOEELRE L, GLP BHEO 90 HFE
PERBRIE, BY 7T & LT 60 mgkg/day DRERICEITAHE, FEHMNE, BHEABR, —5
DFRER (EXEERVEREICRTAHEMER) RUBTORBEBFEWRTA (6 2 JLorirR
C REOBRERUTEAMSOBER) ~DIER L VST EEERLMC L (Murray ef al, 2014)
HS o MBI AHERADEERE. 60 BROBESRK TRICEFEREIRFED bz, &£
FHERE . &H%X@P%k%?én7%w&m@ﬁﬁ%@@ b bhiehot, EELIE, 0
ﬁﬁ@NmmLm%)77/&Lfrhmwwwf&éaﬁ LTWa, ZOREIBWT, #
ﬁ%gﬁﬂﬁkﬁﬁbtﬁﬁﬂﬁBﬂﬁﬂotoFE@&(Hﬁlluk%f%ﬁéﬂﬁF%%ﬂ
ZRWT,. Fﬂ%%ﬁ@ﬂﬁﬁﬂUT@i?Lﬁé

PDE=:17 mg/ngSO kg /(5XIOXSX1X 1)-—~3.4 mg/day=3400 pg/day

EHIC X 5 IRER O PDE

Vyskocil & UF Viau DFE (1999) IZRBWT, BRABRRROE M TOEYEHFIREIL 28~77%
DEFETHo L EH/EENTV S, Tuniand b (2005) X, &V 77 ORIRITEEBETH

WU TH-TeEBELTHWS, LEXRST, &%Lié@%ﬁ@mmﬁw EERE 2 ThRLE
b LB Glﬁk?ﬁénfwéakb)
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PDE= 3400 pg/day / 2=1700 ug/day
% ABREEEFO PDE &

fzﬁlﬁﬁv&xb;kb\fﬁx&%ﬁént_@e{t%J T /L%f)wm:m&b b# (NTP, 1997) .
WOBEBRTTIZ, ) FFvBILY T LARUEY) 77 BHEERA e Moxt L’C%#M‘E%ﬁ'ﬁ“
BAREEZ R LT D (NAS, 2000) , M RICBITHIRIEPADREEET—F (FE)

(0. 10. 30 BV} 100 mg/m’ BEHICTBWTEREN 3/50, 6/50, 8/49 KU 15/49) =AWV TERE
HERITHIEDOEFT ) o IREREREL IS, BRAD2Z=y MY R 7 2.6x10%ug/m’® F
BETHD (NAS, 2000) . 1:100000 DY AT Lk AWT, WARBED PDEEEZUTO LS
CEHT A,

1x10°

_ 3
26X10° jpgm® 8 pg/m

% ABREERF D PDE fE=

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

2=y b YRZT7Ta—FIly %%Hﬁ“ PDE &I LTit, ZOWBICEERREER LY
[,\

BH IR

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

EC Scientific Committee on Food. Opinion of the Scietific Committee on Food on the tolerable upper
intake level of molybdenum. European Commision Committee on Food, 2000 (avallable at
ec.curopa.eu/food/fs/sc/scf/out80h_en.pdf; accessed March 21, 2014).
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T Nutr 1956;60(4):539-47. .

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

NAS. Toxicological risks of selected flame-retardant chemicals: Subcommittee on Flame-Retardant
Chemicals, Committese on Toxicology, Board on Environmental Studies and Toxicology, National
Academy of Sciences National Research Council; 2000. (available at

hitp://www.nap.edu/catalog/9841.html; accessed March 21, 2014)

NTP. Toxicology and carcinogenesis studies of molybdenum trioxide {CAS No. .1313-27-5) in F344 rats
and B6C3F1 mice (inhalation studies). National Toxicology Program, Public Health Service, U.S.
Department of Health and Human Services. 1997.
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2001
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 THETMYHA RS

=y v
= o r VOPDE{E O E
- ' . =z (Ni) S
&0 : By | BA
PDE (pg/day) 220 ‘ 22 6.0
FFam

=y (ND i, 8 10 EOE—BBRETHD, =y 7/ 0, +1 +2 RU43 OBR{LIRER
CHEET A TEMSH D, ThsmRET2 Thd, =y 7riid, ReREWERTER
RICEET A B TH D, —BHITIZ, = v 7 MHESHITKBERCESHTHESR. Blk=y
T, HREE= v X NVRUREEE= v 7V E Do KBER LV EVW= v F A kEmiX, b=/
NROBERIE=y 7V Vo o KEEOEWES B~ TEEREHWERICH S (ATSDR,
2005) , = v AL, b P CHEEEENICHETIRROY, B TRy T VRRSEEREE
BB+ adhb, =y I N—TNAIoUAEEELTO=y 7, KRERITICBITS
R LTAHVBRTVS, EEEERBABOBRCAVDONE ATV VAL, 7 R LEE
DEER—ADEETHY, 1%RE~38%D =y F L 2BEHE LTEFLTVRIEEVHD
(Stockmann-Juvala et al., 2013; NTP, 2006) , = & /L-O— BIEEREIZ 100~300 pg/day OFEFHIZ
&% (USEPA, 1996) , . -

Sr A MEELYE DRI b 72 o T B

= Ak, BEENEEETLS, BREMEY LRV (JARC 2012) , RARERO =y 7L
HORERAMEERRET SO (Heim ef al, 2007) . ToWEEZHAWIZNL OHhOEARE
HENZBWT, HO ¥ A Ao k- TIHEEOEMAH o7 (ATSDR, 2005; EU EFSA, 2005) . US
EPA iX= v 7 VB8 R N OFB AT 4 REEA 5H B L5 L7z (US EPA, 2012) , =v &
JUESE S 2 b PSRRI, = v A NEENIZAT v U ABIOEEICHED A EEFICB W T,
BAY R T OFERBEINEED biviedof- (ATSDR, 2005) . =y FAOT_TOREEL—E
LT, IARC (2012) i%, -—/»ﬁvwi»l: FDREBAMEDE (Groupl) EHELTWS,

t FRUBMSICBV T, ——/’)‘)V@j(%ﬁﬂ?ﬁﬂmi ﬁ"r_ ﬁtﬁﬁf}\iﬁmgm&'&o%‘m&«@
HEREPEEXEI T LEHD, b ME, —fAC, =X ABEEEERICOEVEMTS
L. = AMIBEERA LS RB, B FOF—F1X, fikiCX =y VOE—FEORER
AFN, o X ABEERTE P CERBREZBRHRLIHZEETR LTS (Nielsen ef al.,
1999) . = v FLOABEHEOROZRAROCEHIZBWTIL (US EPA, 1996) . = v 7 /BE
O MEE RSN TORY, BERARER, -t MR UYL BICRUREDIEL Vo
HEBEEEE LATEERS D, KREFXL. WRE. BIEERCHEERRESS = v 7L OB

TR UMESEREE CHESN TS (ATSDR, 2005) . FIEHE NiSO, 2HEShES vy FoRE

L REMRFEELZ, FEENO Z2REEhET v FT%ELKHTE&H:’\T EPERSIC IR
CBLTWB LD THo R, PO EREENEVLDTHo7 (Benson, 1995) . = v 7 L DEM
WX, Fb X ﬁ%ﬁ‘icrﬂﬂéﬂéjfﬁa)ﬁ/ﬁfk%b‘f LB b0 EEPbND
{(Schaumlsffel, 2012) ,

ﬁmﬁ@ﬂ#@mmﬁ '

10. 303 7%50 mg/kg/day THiE= v 7 VKT EREENTT v MCBT H2EMORE D AR
BT, #REORECEE LEZEREBEED bhaho, @REEOMIZHBNT, REF
~105E TOEEEIL, FERREE -—RICBEENH D, i, HHEL BICREFIETOEE
ICHBRENRBABH Y, BB 30RTUS0 mg/kg/dayiE SR TEE Ch o7 (Heim et al,,
2007) , LOAEL .10 mg/kg/day (=& LT22 mgkg/day) %RV, ELEHRE (H&1iTkW
'C%%énﬁ_mnms) FERICANT, BORERFOPDEMIZLTOLEY THD,
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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
M DR R ICLOAELE Ve = L h b, F5E Lrﬁ’fﬁlo%&ﬁbto

HEHIZ X D BRERFOPDEE

EER= v NVEINEZRAWEE FORBREEIL, ﬁn?ﬁﬂiénf_ﬁi&ﬁm 29~40% N RIT S
5 (FEFEPPET —FICESE) LHEETBLOThH -7 (Patriarca ef al, 1997) . =y & A®
B4 A BEOEEBLMTSE 5 1 2ORBICBWNTHE, /REBED 2~23%BRIL SHh
7= (Nielsen ef al, 1999) . L7~ T, =y XA RUKEE= v 7V EEHOR OBREROAY
FHRRARBBENRLOTHH I EEEEE L. BOBRERO PDE EAEEFERE 10 THRLT,
ESHIC L AEEROPDEELAEHLE GlEIIEHEEIATHWS L) ,

PDE=220 ug/day/ 10=22 pg/day
!EEM%E%@PDE@

% ABRFERFOPDEEOEMICE L T, ?—FIJ}%_I f;r—ﬁ iR %@tfm D=y AOTRENR
BR &N, Bb=y oV AW2EMOREBR T, ~NARAF— (Wehner ef al, 1984) Xii<
7 A (NTP, 2006) {ZEEBIIFEOH b Ehof, Ty b TIEREISAMECET 50 D OFEHLA
Hot=ht (NTP, 2006) . €=y 7L OEK ARE TIIRNBAAEDFERIZ A 27 (Oller ef al,
2008) , W AELHG TELO5%%&U§®~/&Wﬂ%ﬂbﬁ®ﬁM%TLTD&M@T
= #JWH% LTk, BERE7 7o —%G;tﬁb‘)\ﬂ'b‘é EBTEDILDEFZ L b, EER
M OHRIICB W TEZESRAEFI~FS) 2ZBICANRT, 5y NRRICBIT 5=y #/LONOAEL
0.5 mg/m’ & iz, RARBHOPDEEZLLTO L S IWEH L,

. e 0.5 mg/m’® X6 hi/day X5 day/wk _ 0.089mg/m’® |
AR = 24 hrlday X7 diwk =000 L —0-000089 mg/L
_ 0.000089 mg/L X290 Liday
— = =0.0
‘H HE 0425 ks 60 mg/kg/day

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

HEHTREEOERO = v FMEHIICER SN A TRERH B Z L, RTT_TOFEDC=v ¥
NOR MRS OFBASZEOBRE CHICRESTEDbREZ L0 b, F4k U THREI0ZRIRL
o

SEIR

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

- Benson J, Chang I-Y, Cheny Y'S, Hahn FF, Kennedj CH, et al. Fundam Appl Toxicol 1995;28:232-244,

: . ~
EU EFSA. Opinion of the scientific panel on dietetic products, nutrition and allergies on a request from the
Commission related to the tolerable upper intake level of nickel. European Food Safety Authority. EFSA
Journal 2005;146:1-21.

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

nickel and inorganic nickel compounds based on an updated carcinogenicity toxicity assessment. Reg
Toxicol Pharmacol 2012;62: 191-201.
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Heim KE, Bates HK, Rush RE, Oller AR. Oral carcinogenicity study with nickel sulphate hexahydrate in
Fischer 344 rats, Toxicol Sci 2007;224:126-37.

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

Nielsen GD,-Saderberg U, Jargensen PJ, Templeton DM, Rasmussen SN, Andersen KE, et ai.‘Absorption
and retention of nickel from drinking water in relation to food intake and nickel sensitivity. Toxicol Appl
Pharmacol 1999; 154:67-75.

NTP. Toxicology and carcinogenesis studies of nickel oxide (CAS NO. 1313-99-1) in F344/N rats and
B6C3F, mice (inhalation studies). National Toxicology Program, U.S. Department of Health and Human
Services. 2006; Technical Report Series No. 451.

Otler AR, Kirkpatrick DT, Radovsky A, Bates HK. Inhalation .carcinogeni'city study with nickel metal
powder in Wistar rats. Toxicol Appl Pharmacol 2008;233:262-75.

Ottolenghi AD, Haseman JK,. Payne WW, Falk HL, MacFarland HN, et al. Inhalation studies of nickel
sulfide in pulmonary carcinogenesis of rats. J Natl Cancer Inst 1974;54:1165-72.
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Stockmann-Juvala H, Hedberg Y, Dhinsa NK, Griffiths DR, Brooks PN, Zitting A, Odnevall Wallinder, I
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AR Ry N

235 D0 AOPDEEOIEE

RZVY A (Pd) A
3= R BA
PDE (ug/day) - | 100 10 | 1.0

Frim
RV hA (Pd) 13, TOMOASESBRC=y SV EHEHLTED, o, #£FEL TS,

IR AECEEEOHLERBTRETH D, STV LIE, PA0) (£8) . PAZHET Pd4H)D 3

DOFERTIHFET D 7PV AIARERILEVZIRLEDSH, RILEMO 5 HLEERA
B LD LDITIEE AERN, RTF DU A (BxhEEELT) 13, ARERSICB T3 i
ELTAVBRTVS, NFPULEER., RRPILBWTEETHY., TARUREBEEZKRZ
A Y ORI X AERICTH X3,

REMEBORI & 72> T B

10, 100K U250 ng/mLD /37 P07 A% EKEES LicHET v FOWABBERT, “TP U AR B
iR T 55, . I, MEBSOIBICRREFE LRV EBRWEShE, HERIE, £L LT
EEFREALELOTHS (lavicoli ef al, 2010) , Ex 7237 D9 AMESWIT DT OE i
WL IEMRIAE AV isin viroBERFEERBOW 20 (R XIF7RBEERAWLT—AXARER. K
BEEZRAWESOSZ 7R b, B MY AR EAVWEAERR) I, BEOBREELTL
(IPCS, 2002; Kielhomn ef al., 2002) , W¥ET—F & LV a—L, BERREEE X, LR
DRI L R BB ERE L, '

B O REROPDEME

WS ONDEHFEMRBRAER SN, 37 P AEDOFEERURABAEDERSITOA TS, .
LL, 5HET, BHFOFA R4 o TER SN I-FHEMERIT V., AFiER
F— &k, A7 V7 AONOAELH0.8~1.5 mg/kg/dayDFEERICH D AREMEZ R LTV S, ik
FOENAT T L@HENAT VT b E LTHILL mgkg/dayD IR TRE T 5~ U A DAEERR
L IV OMDBSETOT T 04 MERREOFERBMELRD. Fiu, BEIRED
Hl 2R, IR EMR 258D 4o (Schroeder and Mitchner, 1971; IPCS, 2002) , =~
DRBIT, BHRAOTEEICRIIMBEL RET AREEZEA TV, ‘éi%z?&%%co?‘ﬁf/r‘/
(BEHRES L~ HEHEOEERERDOT— b, MBECH L CERIIE L= RE58) 13,
BERADTREME M-I 2 L COUMRRT —# ORBIXBE SN, BEEE ((HELzZBW
TEHEEINEFI~F5) 2EEICAN T, LOEL 1.2 mg/kg/day%%L ﬁmﬂ%ﬁa#wPDE{ﬁ%uT
DL IICEHT D,

PDE=1.2 mg/kg/day X 50 kg / (12X 10 X 1 X1 X5)=0.1 mg/day==100 pg/day -
ZPDEEDOHEHICLOELZ AW e Z &, FSE LTRESTRIR L,

Eﬁhié%ﬁﬁ@mmﬁ

RS CTAIETIEEME VY 2 —ik, ERICEZBEREICED PDE HOEHRIMA x4

BERMAERE TSI EBTERMoT, BLRFZ T AR (PACL) 1, HILELBRINE

o< v (FIERAKRE 3~4 BRICBWT, Ty MEERTRED 0.5%KEE, BT~ b TH

5%) » [KEFBREIFHFRABSE2ZF72T v MRENCEIT 2RI IFBERITEL, &5 40 B
BORAILREWT, RESNTEARD I L, [KENBRET 5%, HIRNEE T 20%BEHIC&
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e G

X TUTUNE (IPCS, 2002) o i OIREREDT U ADERENFIAERSRENR S OTH S
TR EREE X, RNIBEREO PDE EEFIEERE 10 'C|3$ LT, g5tic &k AgERO PDE 2 E
HL7 (3.1 Iﬁz_ﬂﬁjzéwcméuob)

PDE=100 pg/day / 10=10 pg/day
W} B EE RS OPDEfE

RS20 MIET B SRR ARET - F 12, LEdo T, ROBERFOPDEE 2 EERE
100 TR LT, MAREROPDEEZEL LE GIEICERDOEBD) ,

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

BE I

Iavicoli I, Bocca B, Fontana L, Caimi S, Bergamaschi A, Alimonti A. Distribution and elimination of
palladium in rats after 90-day oral administration. Toxicol Ind Health 201 0;26:

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

Kielhom J, Melver C, Keller D, Mangelsdorf L Palladium — a review of exposure and effects to human
health. Int ] 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. J Nutr 1971;101:1431-8.
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B4
F & OPDEME OFEE :
& (Pt)
&R & 0 A
PDE (pg/day) 108 10.8 , 1.4
=S

B4 (P) 2. E=BBRIOEEORETH D, "NTFVTL, AAIVA vy h NT
L ZUARBA Y P LEED (BEETEl ik 17F7F /4 F] EBHINIEIRTFHOER
HEWVGODTEOP T, BERELVEETH D, €BEEIE. 2L DBEXKISEULHER
ISEET 3O THA I ENTRENTEY, ASOFEREERRIMETH S, E-5EBL
WEERIRECHTHILINB, LFERBERES RTHEEERE LN TV S, PH2HIF4EALOT
T A F VP (H0) ] BT B, Bb—RRRPi(anfliiz, 7 }~77nmélém%/r FrEO
m##&uué%@%ﬁ/@i9@?HDEé@ﬁﬁﬁ%5 -

e EAEOIRIL & 72 o T Tk

| EERTICREY E UCEEL 5 BTED ARk U E &L A Y0 505 AT IS LRI A2 E
Br—&itle . ﬁ&%ﬁﬁr—&fiﬁﬁﬁ‘énnxé (US EPA, 2009) ,

B&OEEL, B Ltﬁ:@ﬂﬁ@ﬁ[ﬂf% b, FEBELORELRBEFETHD

(US EPA, 2009) , BEUEIL, 22< EbRARBIC I SELHSBRE~ORFICEAL T, &
%ﬁ!ﬂ@ﬁ:ﬁﬁﬁ%ﬁ’é%é&%ianéa BEE LT, CAES, BEEERETIC Ladr,
BENEUTT /—Eh b EEOW S LM L T5FHRBEESZT NS (PCS, 1991) . fE
CROEEIE., BECEBRAFH Thotk (Merget e al, 2001) , PHOHEER G a7 ALK
MFEESEHVEERT, TLAF U EEFEESRLO L BbR 5 (US EPA, 2009; EU SCOEL,
2011) , WEEED Y R 7 ik, BAERAEECICBREOCERUEIFE (IPCS, 1991; US EPA, 2009; Arts
et al, 2006) . MEME (US EPA, 2009; Merget et al., 2000; Caverley ef al., 1995) ZBE L= b D TH
BLEZLND, ¥FET—FE2LVEa—L, BEEEPHEEL, K2EEEORILE 255 Y
BE LT, o '

& QR E R OPDESE

PtCl, (ChEBIEITIC W) RUPICL (FEEEDE) 24BHIEHERETHMIEZ v F ORI
BT, PICLICEI L Tk, MK T A —F BUBKAELREH T A —4 ~OFBIIRH LR
feinote, RBENEEEARTH S AES0 myflklkeg 2 PICLOFE T4RMB S ShizBiic
BWTIE, s L7 F o oM~ bZ Uy EUGFRMERAZ A —F ORI ARD L
i, WTFhOEEHIZBELTH, TR2RESNEEHOEBRD, FIIBRPOOE&EE N
L7z (Reichlmayr-Lais et al, 1992) , ZORBRIIBWTHELEYOEREB I TH--F
BTEEARDLAEIEND, ZORRKEZPDEEOREIZA VW, BERE ((f&lics
WTERINEFI~FS) #ERBIZANRT, B& & LTONOAEL 10 mg/fiflkeg Q8HMICHz» -
TEE4.] mgD ALPER Sz, 0.146 mg/day) £FIC, EORERFOPDEMEHET 5, Ui
7 v hOEER, RERFBEIFCS g THY, RBZE L TOFSFER-NER235 gThHo7e. F
BHAE 135 p% WEEHEIC AW,

0.146 mg/day / 0.135 kg = 1.08 mgtke/day
PDE = 1.08 mg/kg/day=50 kg / (5x10x10x1x1)=108 pg/day

HEHIC L A RERFOPDEE
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HEICETAE2MH LYo —id. BERBEREICES ASEEHC W TOFEAREN 2 O
CHAHEIEFHLMNILE, BEEORORNIE., T v b TREDTES GEREOREDOSLA

Wit 1%RE) B P TREVEY (BEPPID42-60%, US EPA, 2009) , L7=d->7T, ROE
ﬁﬂ#@mﬁ{ %f}rﬁ#&loriﬁebf E%TLJ:&E;;H#@PDE{E&X&JZD (31@ I TWhBE
BY) , -

PDE=108 p.g,-/day/ 10=10.8 pg/day
0 AR OPDEJE

fill = L N— Z LT A LB SBEOE A O D, SEOBER (Biagini e ol, 1983) &
ESEFER (Pepys et al., 1972; Pickering, 1972; Merget et al., 2000; Cristaudo et al., 2007) RERX
NTW3, £/, US EPA (1977; 2009) RCUEMOBMERERACHTIAFERAS (BEU
SCOEL, 2011) %, BfE#BE 2 In{b A&BIEEOR2MEEE Uiz, BN ORERREERMIC
B+ 5R%ERS (EU SCOEL) 3, FIRMEOHA&RICHL THE LOREEZRET HiC
7-‘~—f5«'~—zyb=7r+§}-6‘&>2.6 Ligem L7z, US DoL (2013) AR EEICET 2HELOR
B2 pgmICRELTW S, BIERE (ﬁ‘f&lkdbb\f%ﬁéﬂtFl'vFS) %%ré‘i_)m-c
W ARERFOPDEEEZUTO X S iCEHT 5,

- . 2 pg/m’® X 8 hriday X 5 ‘day/wk . 0.48 pg/m’ . ) :
RS 24 hriday X 7 day/wk 1000 L/m’ 0.00048 pe/L
| . o .

Camg. 00004 ug/sla k;ssoo LSSy 07 oy

PDE==0.27 pg/kg/day X 50 kg/(l K10X1X 1% 1)=1.4 pg/day

@%Xﬁk

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 W], Smith RJ, Lewis TR, Bemstein IL. Pulmonary hyperreactivity in cynomolgus
monkeys (Macaca fasicularis) from nose-only inhalation exposure to disodium hexachloroplatinate,
Na,PtClg. 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, Petrucc1 F, Forte G, Violante N, Senofonte O, Alimonti A. Clinical and
allergological biomonitoring of occupatlonal 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.

IPCS. Platinum. Envnronrnental Healih Criteria 125. International Programme on Chemlcal Safety World
Health Organization, Geneva. 1991. .
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B&kETR
E&iﬁiﬁ@mﬂﬁ@mﬁ :
LYoo h () , AAITA (0s) . vrYTA (Rh) |, AF=0UA (Ru)
BRE s HEH N
PDE (pg/day) 100 10 ‘ 1.0
220

B&iETE (PGE) @5 bASET (AEX YV IIESZENT —FB000nH) RF T ALHD
TROBHESLHT — F IRESH TS, PGE CRT D IAEEMRE L, WSk R OB R
RS BEESS BT 855 (Goossens ef al, 2011) ", W oD AEETEICH
TAAEM LD EAFIRTETHIRE, ZOFEHIE PDE HOBREITIE+4 TR, LV EHo
EHFHRBICOVTIEFIATE R, L7 L bEBOBE/RICAVWL NS HEITIE. RuO,
11 0s0, & 0 bRAREERITHD LE X BID (Gaylarde and Sarkany, 1968; Swartzendruber ef al.,
1995) , PGE D FIFEMELIL, €8 & LTDYEM PGE LY bERIRAVSOD L S IZEdND
(Wiseman and Zereini, 2009)- , ' .

PGE OFMIZETAERETRL TS Z L 2BE A, TR TOREERICE TS PDE fHIZ
Y WS T u—F L LT, BETIRRL ST VU AD PDE HIZES LD ELTWS,
PGEICET AR b ZEHEERIILITOLEBY TH B,

R
AVPUL ARITA aPTLARTALT= WA®Kéﬁh@T5A§T~§ﬂW®T¢EM
o AUTTA
o T v MNEHESFHRR A E Y /'7A(3+)7k$ﬂ%c‘: EHiz 24 KR L., 2 Ay
F7 oA BN THELEZEZA, 4V PV AIIRMRO—FSH DNA HEi%
EE L, 2 BEEECIE—ASE DNA B R 6o (lavicoli ef al
.2012) .
o BEMEIMTDIH. Wistar 7 MEES, kA VP U AGBHKTY (£ VY
AL LT 0, 0019, 0.19. 1.9, 9.5 BT 19 pe/day) % 90 BRABUKEES S
(lavicoli et al., 2011) , 0.19 pg/day LA EOBREFHICBWTEEEERET D H O
B ohbolit, _mﬁﬁﬁfiﬁm&ﬁﬂ#@ PDE {EOREIC 57 O Tk
Mofo,

o ARITA .
o MEHkA R 3 Mmu_&iw*w:w (Luttrell and Giles, 2007) . £JBFR 3
7 AEEMEEE L TOR (McLaughlin et al., 1946) .
o Mz‘%ﬂ:z“z v MBS ORFICAV LR TS, Mgkt R I v A (0s0y).
. EEE LT, BEORMEE. B B BRUKEXICHTIHE, M. K8,
Hﬂ@&oﬁ’%ﬂﬁmai%él%ﬁ L 5% (USDoL, 1978; Lutirell and Giles, 2007) .
o MEEAAIVL (FRITALLT) OFFERERA (PEL) TWA 1T 0.002
mg/m’ T#H5 (USDoL,2013)

e TV
o Rh®HE (K;RhCls (NH4)3RhC16) [ 5&71%’5‘13472\‘&@%2‘ L (Bunger
et al, 1996) ., ZORRIZBWT, HESERUEESEEICEALTe Yy AR
SUTAIEHMLTEY., &LV LEERILRIBNLOTH-7, F v MR
MM EE T P AGHKFIG L b B IR 24 EL. = A v b
FobfIZBWTHIELEE 2 A, o P U AIRBRO—AEDNAGIBZ55E L
7= (lavicoli et al., 2012) ., RhCLiZ. b bV 8RkEAWE/INERR RIS ES
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SRL., BMERFODNABE (2 Ay FFotA) 2HEMIETTE Migliore et al,
2002) . .

6 wUAREeYY ARRETIEERPAMEASAATT v EAICBNTIE, 8K
5 ppmDAET, RN TREBDFHOBEIERAERDOBEMAED L,
NI AMCEBLTNWA R, BEBIRI T RHE VI LRENRLOTH
B, BRAMMEICOWTOREREZRD D Z LT TEARV (Schroeder and
Mitchener, 1971) .

o m¥UA (Rhe& L’C) DERE J—A&UTF“WEA%@PEL TWA}Z0.1 mg/m’
T 5. RWDFREEILESWDOPEL TWAIF0.001 mgym’T#H 5 (US DoL, 2013) ,

o T =L
o W ohORugbEiE, RxX3 %72%‘“9%&0\“10% CB Bin viro B
HT T, BEEEREEZ3Z2E 27 (Monti-Bragadin er al, 1975; Yasbin er al,
- 1980; Benkli ef al., 2009) , - i .
T = AOREORERORIGIEY (94%) . EHFIC L SRBROLERHIIN
“200BTH A, BOBRSNI-NAT =7 MESWIE, BIZRETS (Furchner et
al, 1971) .

ZEIWR
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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. .

pd

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. 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 tuthemum complexes. Chem,
Biol Interact 1975;11:469-472.

Schroeder HA, Mitchener M. Scandium, chromium (VI), gallium, yttrium, rhodium, palladivm, indium in
mice: Effects on growth and life span. J Nutr 1971;101:1431-8.
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complementary reagents for the preparation of epidermal samples for transmission electron microscopy.
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US DoL (OHSA). Occupational health guideline for osmium tetroxide. U.S. Department of Labor. 1978.
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L
* L OPDEEDOEE
L (Se)
' 2o S & A
PDE (ug/day) 170 |85 135
Fraf

Bl (Se) X, HBRPIHFEELTRY, MESEIEMEMHEI Z BN LELES D, L Ui,
4DDEMEREE (2, 0, H, +6) EWMAZLNRAETHY, &BEL Y, HE LV VBERUE
LB L Wl E L DTSR TEL D, BV iE, b FE2EREL ORICE > THEOMETE
THd, BElLiiat,. HBENOREV I VATA URNAIZCL Y F o2 HICRDAEND, BL Y
. TARBEICBWTHE L LTHAVWLNT WD, Ru-Sefiitix, BBEETICAVWLNE, T
U—nE LRERBT X E LR ER, FEESRICB O THe RERE b, .

RANEIBORILL 72> T

Lo, MRm_ibﬁﬂMV@mA%(%#bﬁkowf\ﬁ@%ﬁb)&LT)Xbﬁﬁé
Chie (1987) . BMBIZBWTREPIAMERH BT EBRREN TV BHE—DE L k&L, Fifkt
VV?%%(NWJ%MBLEHMKiék\ﬁ&fvyﬁfwmfm(tbwﬁbf%ﬁbﬁ
EMERH D) FIcHD (US EPA, 2002) , & L ifbdit, FA—7D (b FTOREN
b&how? ﬁr%&m)hﬁﬁénrwé '

B MZBWTE LY ~DBRBECRD bR bHELFEHL. KT 2B CIIRE
EHITRURE L Wo IR ENER L - 28R ETHEL L PEETHS (ATSDR, 2003) ,
BEEHFOBFEDE L AT IREICE LT 20 0BERH 5, L i s REEE
BHIBT B0, xRN, MELBEZ400 pg/daylZiE LT3 (WHO, 2011). , &8
W%@\ﬁzFaLfmiﬁmtvylﬂﬁﬁtVynﬁﬁﬁﬁbtﬁ®%\ﬁﬁ&ﬁ%@ﬂﬁ
M, R EHEI IR & WD o e R RICH T 2B OV TBRATNS, BEMNICBRES
ﬂttbk%bfﬁménrwé%®LEULt REERY, BHAEOTRE L YD a—L4
XIFFAMERALCEHMTLRLATEY, £, BLAMKBEXEIREEL DL 2 —08
L IXF R b OBMRABRE T - BB &L, Hﬂmwﬁﬁuﬁﬁéﬁ%ﬁibfméa
%A&%&@&Wﬁ%&#t%@k@orw&w(Nmmgmm) '

% NIRIEFF OPDEAE |
b L ACET 27 v FEBABERRICE VTR, RS AR ANOAEL A3 me/kg/day (&
L& LTL7 mgkg/day) Th-ofz (NTP, 1980) . TOMOFEREOE L ORBAALEZFHET 57—
FIAHTHY, FomREOFBEEO MBI AEEHIEME I TWSA (IARC, 1999) |
ZORBRIE. AFFELRROBHRTH S, W OhDE M —FBAFAETHIHB, BEMNRE
BREHICBITHLOTHD (ATSDR, 2003) , HHEN-PDEfIL, &L OMRL 5 pgkg/dayiZfI L

7=t DTHD (ATSDR 2003) , Pﬁﬁﬁ@ﬁ%ﬁbwfﬁ%éﬂtm~ﬁ)%%ELT B OgRE
ﬁ@mmﬁ%%?@;sh%ﬁ?é

PDE=1.7 mg/kg/day X 50 kg / (5 X 10X 1 X 10X 1)=170 pg/day
BULCHBEDY A7 D, F4& LTHREI0EZ RN Lz,

B & B IRER OPDEME
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b R ROEREB CORBHRMEL. B L UBE, EVVBEROEL ) AFF=rEboily
OO LV AADHENERSNAES. LIZLERSHEOOUERB X DITEFS IR
ENBZ L EFELTCNS (ATSDR, 2003) , RABEROEMENFIARE~NTHHZ &
FEEE 2. BROBEHOPDEESEERER TCHRL T, BHICE 2BREROPDEELZLUTO L
EHLE GIEIREHIhTWIEEBD)

PDE=170 pg/day / 2=85 pg/day
l&lﬂ%ﬁ%ﬂ#a)mﬂﬁ

SR B OFHEIEE. BRI 2RARBEOR bREOE V- —h—Th b, WML
el LRSI B A RN E B0 2 my/m’ ZRRE L (US Do, 2013) | ERMESRIFAITERY
F 7 N—7 (EU SEG) I3EMRERR 0.07 mg/m’ #5RE L7z (EU SEG, 1992) , LA L7AA
b, EU SEGOBEEMRERA (OEL) 1x, BRAHKATICFEELR2WEBDWIERTHL
VALK BIEESNTRESAEBOTH S, LIl o> T US DoLIZ K Y HEEHEN/ZOEL%E
v, (EERE (FH&1ZB wr%ﬁént 1~F5) #ZBRIZANT, BARZER OPDEE % L
TR XS “-—gﬂjj—éo .

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

RS = 24 hriday X 7 day/wk = 1000 Lmd - 0000048 me/L.
( x

—HEE- 0.000048 mgsfé,kgzssqo L8 _ 008 me/kelday

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

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

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 Orgamzatlon Lyon.1987; Suppl 7.

IARC. Some azmdmes N-, 8- and O-mustards and selenmm Summary of data reported and evaluation.
Monographs on the Evaluatlon of Carcinogenic Risks to Humans. Internatlonal Agency for Research on
Cancer, World Health Orgamzatlon 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. . .

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

WHO. Selenium in Dnnkmg—water Background document for development of WHO Guldehnes for
Dnnkmg—water Quality. World Health Organization, Geneva. 2011. WHO/HSE/WSH/10.01/14
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¢8
. ROPDEEOREE
¢ (Ag) '
23 A N
PDE (pg/day) 167 14 7.0"
s

R (Ag) 1, F& LTEMbE OWREET, RUGEERER RV BEL OBEBTHREESY
HICEET D, B, FRBHTETIZ L, o, BELTWIEES, FEHEUWNL< 2
© DEOFETRRILGFET D, ﬁi(ﬂ-ﬂ@%%ﬁ%&ﬁﬁ{tﬁ%i\ WEER VBB TH D, 1
EAEORYIE, 10~100 pgkg OHATHECREZ LT, RITRBFCHATIIRL .,
ETRFYEREIT TR TH B, ﬁm:fl//yb%l-‘f‘v/zhfr/ ROz BT - UTH
WHRTW3, -0 FI U LAGeid, REEMINLE =LY ORRIKFRIZANLND,
B {beRIT, AEERICBWCRERRZEBELER L LTAVWDRS,

Lot ORI L o Bl

SUIERFEMZ bRV, B AVEEERBRECE Mg LB @i, B Atkic
B4+ akiE e REE L Ty, ThbnF—F ik S%, ﬁiil: MIBWTHBAMMELH
TZ’D LI TR I T2y (ATSDR, 1990) .

SRICEREIL, & }‘@ﬁf&ﬁﬁuﬂf%ﬁﬁ?@quﬁ':%@ﬁl‘i#ﬁb‘ﬁﬂfrﬁ'@?)écEB?'Ibﬂ’bé BE

BEERD o —FAHIREE B b5 (Hymowitz and Eckholdt, 1996) . $RILEIEL. FA[HRY

REEDEKRKANIEFECDILOTHY, FICTLBAT = EAFEL ﬁ&fﬁofcﬁﬂf’\@ﬁ&ﬂ:

ENLAELB, & I/-'\Jl/CDﬁEGO%U\Di Mk CMEMEDORNEE CICBEREELDZZ L3 H S
(ATSDR, 1990) ,

B ORERFOPDE

el 7 R REERER F 0.015% BRI L7k (0.9 g/~ R, WEBEER32.14 mgkg. #164%) % 125A
Bl&5z., SROBTERL2MREEICES HRITHENFEENABR /2 (Rungby and Danscher,
1984) , AEEITRIREM & B L TEBEB I END, FOMOBEK EOMREILRD
biniphotz, BIORRICBWTIR, w0 RICHER mekeZ EIERNEA LinEgIc, SE8HH
WIEET B 2 LA EN 7 (Rungby and Danscher, 1983) , &R OIRZEEFOPDEMEIX, 2RAE 5
pg/kg/day & FJE LTV (US EPA 2003) , EIEMRE (H&EUCBWTEEINEFI~FS) %
ZE LT, BORGHFOPDEEEFLUTO L 5 ICBEHT 3,

PDE =20 mg/kg X 50 kg / (12X 10X 5X 1 X 10)=167 pg/day

HER SN - EMEAEMEEN DT Ly, PDEEDORTEICLOAELZ#ER L &h b, FS
& LTREI0EEIR LT,

BEHIT & 5 BRER OPDEE

US EPA (2003) %, =4 FBRRUFEHEEE AW EKYRIEORKICEINEFES BE L= Efl%
FEiCLiz, b FoREMA Q~9FEM) OBIRAREDTF—F 2T, ROLOAEL%0.014 .
mg/kg/day & $87E Uie, BEFRE (FBRUCBOWTERENEFI~FS) 2ERICANT, EFick
| BIRBIFOPDEMZLTOL 5 IKBEHT 5,

PDE=0.014 mg/kg/day X 50 kg / (1 X 10X 1 X 1 X 5)=14 pg/day
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EEHNOROEEIIEE L IIE L bR L, SBIEEREOTRFLOELE H72 L, F5& L
TRESEFEIR LT, g ‘ :

%&A%@ﬁ@mﬂﬁ _
B R OO RISAL N B, LA DEOBAEOE MR 5T 5HEThH 1, &
BARE UFTAMER LAY OBRERABE (TLV) 0.01 mg/m® (US Dol 2013) ZHIV\. EIEMRH

(BB WTEESNEFI~FS) 2EBICANRT, BAREROPDEEEUTO XL S CHH
CT B,

0.01 mg/m’ 8 hr/day X 5 day/wk  __0.0024 mg/m’
24 hr/day X 7 day/wk 1000 L/m’

R E= =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 X 1X 1)=0.007 mg/day="7.0 pg/day

BEIM

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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ZUoh

% ) 7 50 PDE EOBEE -
ZYh (TN
' &0o H5 A
PDE (ug/day) 8.0 - 8.0 - 8.0

Frifi

iR F Y UL (T 1, THABOEBTHDS, F VUL, £& LTH ZUHS O o0B L

WEECHFET D, | fEOF Y VAR, AAVERERCEFAH I UL KD CEELTEY, C
DESRERMERZ ) T ADFREOEIZFS LTHWD, FEEOBLY V7 AGBHERE, 71
7 A OE L BKEMTHD, REEF Y v AR, £ LTHERE LTEERICAVWER TN
1EAy, MR, BREOBE., F7R, FEEU~T I T EWVSREECHEOTL O DERERICH
Aubh T, 71 7 AGHDEREEERICAVLON TV S, # Y U ARREEICHETHE
2, RBEAEEOBERD OGN TV (ATSDR, 1992) .

REMEEORIL L o T FiE

b FROBHIZBWTIE, BUR, FHCERES, 2V UV AORERNEE»LOFEHICRbEEE
MEVVERISRE & Bbh b (US EPA, 1992; US EPA, 2009) , KEtEDE (FifkiE, BRRE XX
PRERHS) IO REL D LIV EEEE b2 (Mooreetal,, 1993) .

B OREE: D PDE &

ERRUBWICRITS XY U A~OROREICES - HENEEIL. BE. HicEalEbh,
“hid, BB U vADT vy FEAVWE 90 ARFEERRTREATWS, X VERETHEE
OFREENEIMT 27 L %BEE L. # Y 750D NOAEL % 0.04 mghkg & EH7- (OEHHA, 1999;
US FPA, 2009) , LER-T, v MIBIH3Z Y v ADNOAEL 0.04 mg/kg %%M%m%ﬁ%*ﬁ
@ PDE fEZ&RE LT,

{Iszﬁ#t (ﬁﬁ%lhi‘ob‘f%ﬁéﬂtFl~F5) FEBLT, %D@%ﬁﬂ#@PDE‘I‘é‘%‘:’U\'F@J:DL
%:Hj'?“%’a

PDE=0.04 mg/kg/day X 50 kg / (5 X 10 X 5 X 1 X 1)=0.008 mg/day=8.0 pg/day
ST & BIRER O PDE |

& U MEAHM~OESRRICERD, BEEOLDI T —ZIRWEESREhot, TiEEOFY
7 AEDEMFERFIRRITE Y (>80%) (US EPA, 2009) " L7z oT, FEHIZL IBREFOD
PDE {Eit. BOEIFD PDE L : R—TH 5,

PDE=28.0 pg/day
Wi ASREZHED PDE

& U 7 MERH~DORAEEIRD, BEEDOHDL T —F iR, US EPA i&, # U UV ADRA
BHICETAERITBRAZRBREZEIHTCRAEATHL LER L, #V 7 LA~DBAR
BOWEMELZESDHFBEEZMEIIRENTH D, RERMTIZ2A o7 (US EPA, 2009) , & MK
VEHCBWTRHESNEREEHIIBETHY, RABRRIC L A3REIEIIHE <, BHEEHEWE
#Zxbhbd (IPCS, 1996) , MORUCEAREOZ U U LAREIZ L VEUOFTEATEENS,

ZOEHEMNS, WARZERO PDE EICOWTiE, EFHIC X SBRERD PDE fE% b > TRET D,
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PDE==8.0 ug/day

BEIB

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 Hezalth Organization, Geneva, 1996. Health and Safety Guide No. 102.

Moore D, House I, Dixon A. Thallium p0isdning. 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

68



TETHHAA FZ1

Y

ARA
A X‘@PﬁE{E@%E
' A X (Sn)
o ' e A
PDE (ug/day) 6400 640 ' 64
Fram

Z X (Sn) %, RAGROEETHY . L2RUHOBLIRETEET S, AXERLEHD S b
CELEELZ GO, B, S\, 7ot Cicona SR AR T B Y U AR O R R
FrYDLTHD, ARE, W OBDTAFESY I VERI R TAREFDRLPICEETS

(1EEH7=0Sn& LTRE ng) . AR1E. —HOBMIC & - THREFENICNETH S AThekks
HBM, b Mk o THATH B LITRENTVARY, BEAXQHIE, BEAE LT, ROE
CUB{EE=A(PVC) OREMF L LTRWLR TS, ERRERIFIEEEN &R MY L

WOEANDIE, ARAXLEHL b, KV EHEECHETOEEAIRLVBEETSHOT
BB, ZOREMITHHITERA ICERER YT, |

S MERMEDARIL & A2 o e Ttk

ARXRUAZXEBICET Bin vivoDBEEEIREBAEE BT D H OB, W-D0DTF v

PIEREICBWTIE, EMOFHEEE LTONES 2 B ol B8RS BRSNSV IHhEE T

bolz, BETDH L, AXRVCA X Lin vitro7 v A ICBWTEREMIZE LIEEETH o 7228,

AZARXBRVRZED S BN SHOFBEO S DI REFEBECHL TBETH- 7 (CICAD,

2005) , v VARONT v P TO2EMBRRICBWLWTIE, BEE A XIZHE B AETRIo
(NTP,-1982) .

&N &%ﬁﬁ%m’nﬁﬁﬁ

i, RERAFREHRDT v MBI AR bESHESSVEMBEE Tho, LT, &
O BRFERFOPDEMEIC DUV Tl B BIEVNOAEL, 377245150 ppm (RXE L T32 mg/ke/daytl
) (ATSDR, 2005) ICESWTHRELE, ZOEIE. Ty MBI 390 EEBRNGE LN
LDTHY, BB —RAXEFEEFREINET » MCBWT, 500 ppmPl O EFE COEIMD
BiEe RiCRE Sz (de Groot ef al, 1973) . NTPIZ & 5 I3EMARBRERAR (NTP, 1982) 12 -
B 5EMRAOFEMIL. de GroothiIZ L ARBRICBIT B HO LY bRESL TR (B, ~
FXRECHTREE L Vo BRELFHRET —Z ORE) ZEhb, BAORE/FOPDE
HEOREICBWTIL, de Grootdh DRBIINTPORER L 0 bEIEMRH I VD LEZ BN, &
EEE (B TEESNEFI~FS) 2FBEICANT, #BNBREROPDEEEZLITOL S
BT,

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

ARACETIREME L o —id, BFICE 2BZERERKICED PDE E0EHO=BDICEERMAL
DO MEFEBFETERLoT, AARVEEBR J{LEMOROEZEOLEMENTBED
5% (ATSDR, 2005) # iz, B OREEREO PDE 2 EIEEE 10 THRL T, BEFICL2BEHD
PDEEFEH L7 G.lHEICERE TS EBY) |

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

AR OPDEE
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| TETHAA K51

ARTELTORSM L E o —id, BRABRRRRKICHS PDE EOBEHOEDIIAIREFEER
EEpE X NN T DT b O IER 2 EETE R Mol, AXIZELT TLV (2 mgm’; US
DoL, 2013) BFBAFRETH I, MRL 2RETHITIIT—F# B3 4+4THS (ATSDR 2005; EU
SCOEL 2003) , L7=2i-<T, ROBRERFO PDE EERABRZEREO PDE {HICERTA0HI, ﬁ'—
#100 ZHWT, AXICETSPDEEZENTS GlEICERSILTHSEBY) .

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

ZER

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

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

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

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

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

US DoL (OHSA). 29 CRF 1910.1000 Table Z-1. Limits for air contammants U.s. Department of Labor.
2013. ,
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TETFHPY A 54>

VAV R rar NN
233 A OPDEE O :
2N h (V)
&0 5 A
PDE (ug/day) . 120 . 12 | 12
i

NFPU A (V) . HERPICEETEE LTEEL., e 2BRE (1, 0. 2, 43, HEV
+5) THEEL D B, ST I U AR, EZSFIUEBEA A (VOO RUBATFIDAZr (VO,)
ELT, BALDEBFERIEICHREEFEET S, AT Y0 AQHLEEL S ORIEITHhIZ
KW B FTORENLDAFTDY AOREREREMIZI0~60 pg/dayDEEHIZH 5, Bk
LOEREEIARICL Y B2V, HEEREIIRE T pg/dayTH D, & F—KARERTD
AP LAOMEFBREZEFETHEH, 2 wwlBEEGHEOLRTHD, FRIZELSTALT
WHIZb 2P 6T. b MERICRIT 53T P 0 AOFER AR FIRBIETSLEEE N TV,

S e EEHE DRI L 72 o o B

NI AL, BEEMEEET B, TREME bR (ATSDR, 2012) . HEHME A0 A
. B RICH L TRBAMED TR S DWE L LTHESR TS (Group 2B; IARC, 2012)

B ORgERO PDE

C BE U b~OROBRESERICBEO TR, BT, DAFRRVCLERP T 5BHENTH S,
BOFSICEANNTU T LAOHREEFEMT 30K BEILRARN, AT AR ERERES
itk MIBWTERENE, ZORBRIZRBWTIE., @RET VT 0 AT U IREE ST
DN (AFP T AL LTOI2XIX0.19 mg) EH FEATe~12BEHE LIRS o Mgy
FA—F, Tl (MEPEELVICKVEIE ( 2LARATe—ARRNI S UEY RlgE,
BHERE (MPRFEFICIVAE) | FEXTOECAEELRELIZR-7 (ATSDR, 2012) .
MEENFER CME~OREICET 2,570 7 AOFEONOAEL 0.12 mg/kg/dayZ, &% OEZRE
DOPDEEDHEHBIC AW, EERE ((T&ICBWTERENEFI~F) »EEBIZANT, BAO

IRERFOPDEEEZLUTO L 2 ICEH T3,

PDE=0.12 mg/kg/day X 50 kg / (1 X 10 X5 X1 X 1)=0.12 mg/day =120 pg/day

FEHIT & B IAER OPDEAS |
NFCYACETAREE LY 2 —i, B L 3RERBICES PDE EEHOEL 2EEE
REEREEHETERD ST, TPV LARUEEAT VT AMEEHICETBELF0EO
REBFRROEDENFIRAER 1%RH~10% (ATSDR, 2012) THEZ L 2BE %2, ROBEED

' PDE E#EERE 10 TRL T, E4C K SWEEEO PDE ExEH L (G0 HcR@sh Ty
BEED) .,

PDE=120 pg/day / 10=12 pg/day
W ABR B R OPDEfE _
Z v b O2ERBERABREZERRN, ST UYL E@ﬂ:ﬁ % AR OPDEE A~ DA D iz

B Ehk, ZORBICBWTIE, YHRRCAVOAERERETH LB F VY A0S
mg/m® CRBEAAERBED b (Ress et al, 2003) . FRLAT VT A, BEFTHY,
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TEERHGA K54 >

)
P AEET B L IE 2 b, LicAoT, & OREROPDEM» BERKI0THRLT,.
AFDY ST ARAREFOPDEEZEH L. CIEZRRSLTHE EBY) .
PDE=120 pug/day / 100=1.2 pug/day
HEIW

- 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. Arseﬁic, 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, D111 JA, Miller RA, Roycroft JH, et al. Carcmogemmty of inhaled vanadlum
pentoxide in F344/N rats and BGC3F1 mlce Toxicol Sci 2003;74(2):287-96.
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TETPIZT 1 FZA >

e 4 2 =26
PDEE A & L3Rl O ZF A B ~ DY ]

A7y a1 —BERER 10 g BARVEAIDL DO, BESHRASROTRTMDOFH
F LR E IR .

o E LT, 9ERRS (REVEERUWRINFISER, kA4l R) 28772, BA—HHE
ME 2.5 g OFOBEEEANCOWNTHRETT 5, ZOBHORER—BEREITI0 gb@EX I L
Mh, RA220FBRBEERAVAIENTED, A7 avIBBOHERELRDD, #
R F RO EED L S REETHNWTLEW, BERECERIINRTF VU ARR=y v
AP ANWTNELDOTHY, VAIZTERA MIESEZH, HFHE,. I FITA, KKEUA
FUTLABEESE o TS, ERXRFHPRRA22CRENTERETEELTCWB LRETS
BAICBNT, B8RP OETERAYORR—BERERIRALL ITRENREBVTHS, b
BB AMHNRIRY FEREA— AERER. BA0—BERERUVRA220 % TR HD OB
EREEEZAVTRESND (BEREEICHAOERO—AEBIE2S 2R LD) . FAL2C
BT, ExFAHORA— B EREL, HH T IR SNIMED SR L i3 bavy,

T DEHEE, %'ﬂ’b%'ﬂGDPDE{EEEiE)i??‘fﬁ%?ﬁfoﬁb‘l EERMIAELTWD, LENR-T, Z
b B DIRESHE 2 72 A B TIE, SEMAIL, B S N e RS2 e
DPDEEZBLBNWLOTHD I EBRIESH B, w : _

FAAL : BAMRRA DR A — A SRR

RISy _HERE (@

e 0.200

e e a—2R (MCC) ~1.100

L5 0.450

U BRI Y A 0.350

TuARE Ry 0.265

RFT ) U SR A 0.035

t FeFiFabaiFi 0,060
TAT—R (HPMC) '

B{bF 0.025

ik 0.015

sl 2.500
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BTG A FZA

FAAL  BA22FEEE X AHARE (BEXEERE L, o, —AEBBREXI g HETSHHE

)

BAERE (pg/)

L Pb As | Cd He Pd V' ~ Ni
R 0.5 1.5 0.5 3 10 | 10 20
MCC 0.5 1.5 0.5 3 10 110 20
FLEE ' 0.5 1.5 0.5 3 10 10 20
UL T A 0.5 1.5 0.5 3 10 10 20
Z7aARRE R - 0.5, 1.5 0.5 3 10 10 20
AFT VBT TR A 0.5 1.5 0.5 3 10 10 20
HPMC . 0.5 1.5 0.5 K 10 10 20
& _ 0.5 1.5 0.5 3 10 10 20
Fe bk 0.5 1.5 0.5 - 3 10 10 20
BA~— BERE (ug) 1.25 3,75 125 | .75 25 .| 25 | 50
PDE (ug) 5 15 5 30 100 100 200

*Fay 2a —Hﬁﬁﬁmﬁﬁéhrwéiﬁwtbw %ﬂ%&&%ﬁh@x%Tﬁ%@
SRR E R -

“oBlE LT, AT vs I/'l{CiSlz\'CFFJb‘f:hfc, R ALy (REIEEEUIHENASER., &
AA1BR) #E5FTH, BEAX—EEREN2S ¢gPRUROBEBHEAICOVWTRET L, 7
a2l RO HEREL 250, BALFFOIHRSELEDOL S RERTHOTL LV,
WSEE O ARIT AT DY ARV v FAMEE BV TVE O THY, YRZTEAA Y M
ESEH, vHF A FITA KBRUATIVABERELRoTND, VAITEAAVIT
B LTo B TTRAHM DR RKIRE L, i‘%A 2. 1®PDEfﬁ&tFitmxB%m IhED.

HOHTEAFSPIY BEDRR—HA %’%H&%m WerHlH O ERO— BERERURAL 3®x$2“
FOREREEZ AV TRESNS (REREFECHADOERO—BERE2S gbRLD) .
FAAIZBNT, %mﬁ?%%@%k— BEREIL, £4.7 LT éhtfﬁ@A+ LiEis rtm\

TORED, %h%ﬂ@PDE{E’EEz{Sx%f%ﬁ%?ﬁﬂi&b\ k%:z;ﬂib'cv\zso LiER-T, =
NOEBRERS OBEENRE 2 2VESITB VTR SrERA, %ﬁéhtmiﬂ”ﬁﬁ%%h’cn
DOPDEEEFB AR VWLDTHDZ EBEIEEND,

G FavlbA Ty a2l CHRRBER KB LEBESICA T a LA A B A A TN
LTWA LSRR B0, EElo— EH‘EE{%& LTERERIO ghURS g AVEZ itk S
LOTHB,
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TR A KZA

FALS  ~HERBESRESh TV RAIOERKRFEREOHE (RESELELEELICES)

BRKHBRE (ug/g)

%ﬁkﬁiﬁ Pb As Cd Hg Pd % Ni
B 2 6 2 12 40, 40 | g0
MCC 2 6 2 12 40 40 80
S 2 . 6 2 12 40 40 80
U BN A 2 6 2 12 40 40 80
IRRARE RV 2 6 2 12 40 40 80
AFT Y L SR A 2 6 2 12 40 40 80
HPMC 2 6 2 12 40 40 80
BV F & o 2 6 2 12 40 40 80
[l #%5S : 2 6 2 12 40 40 80
BEAR—HERE (ug) 5 15 5 . 30 100 100 200
PDE (pg) = 5 . 15 5 30 100 100 200

AFvar 2b: —AERERHEESNTWIRAODH D, ERERESTOTEAMB O
AR IR - :

COFE LT, 7Y 3 XIRURAIBWTHAWO R, 9SS (REETRER CERINFISTEE,
BAAIBR) ZEET D, HRK—AEREN2S g0R UROEBRAICOWCRINT S, YR
EOBRIINT Y LR Py FAEEEZANTHELOTHY, VRITERAAY MoEIE
8, bR, B RIVA KBRUASTOTABEE L RoTNS, 77 bR ANaEnic,
X4 B B 0D R A3 HAL R B OV R AR R B 23 D B TR A RIS BE T BB o R oW TR e
EATO, BLTORIL, SSRICEH SN FRENOHEON SRR DS, BAMRES FO&
SRR D T — 2 DEERT O TH B,

# Add : BEREES T OTRAMBBE (ng/p)

BE (ug/g)

RS Pb As | Cd Hg Pd v Ni

| : <LoQ 0.5 | <LoQ <LoQ 20 <LoQ 50
-MCC 0.1 0.1 0.1 0.1 * <LoQ | <LoQ
L 0.1 0.1 0.1 0.1 * <LoQ <LoQ

U BT b 1 1 1 1 * 10 5
7o ZRE Ry 0.1 0.1 0.1 0.1 * <LoQ | <LoQ

RFT VTR A 05 | 05 0.5 0.5 * <LoQ 0.5
HPMC 0.1 0.1 0.1 0.1 * <LoQ | <LoQ
| 20 1 I I i 1 <LoQ

el gk 10 10 10 10 * 2000 50

*UFHY A7 TERAA Y MIPABBEHTHY TIIRNWERELTRY . EEMERIIBONT
UNRYY, _

FAAMBT DN FREAVT, FERRSPORETERADICE LT, MY A3 BREDRE~
AT OWTIHHET 5 Z EHFFRETH D, RAASK N LBEOHREGEDO—FINETREN
T3, ZOBAEENTH., GEREOCHRBBELT Z ACE Y YTohTWEH, HATo -0
Ry DB G RN &, RUEDMOERR S P OSSR OEERENZ L2265, PDEfHEIE
BLlnWEEXDBND, ThOHDOBERUMEEESERE (RA4D 2RV, BAFOILERY
BEICOWT, RQEAVWTRETSZERTE, 2o, REPDEELHETEZ LB TE B,
RAASITTRESNTRENY, RAAUTREINEEBERSBEOGEEORICEHATETHS,
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TLBEFPIA N7 A4

A4S BRERARAH OTHTHRTY B 5 RO

BOBRHRE (ng/p)

RSy Pb As Cd Hg Pd vV Ni.
JREE ' <LoQ 5 <LoQ | <LoQ 500 <LoQ 750
MCC 0.5 5 1 5 * <LoQ | <LoQ
HE 0.5 5 1 5 * <LoQ <LoQ
VBN T A 5 5 5 35 * 70 - 80
TrARE R 0.5 ‘5 1 -5 * <LoQ <LoQ
AF TV TR T A 5 10 5 125 * <LoQ * 100
HPMC 2.5 5 1 5 * <LoQ | <LoQ.-
{4 v 50 40 10 35 * , 20 | <LoQ
ER{r8k 50 100 50 200 * ' 5000 1200

* MY RS T EAAY MIPABEBENILTEFMD TIRVERELTREY, ERERETSE

BHALTUNMRLY,

ATy a3 BREEOSHT
ZOElE LT, A7 a v 22RUBIEBW TRV LRI,

oMk sy (REIER K CEMAIR

B 25675, BAk— HEREN2S gOF UERMBBEAICOWTHRNT 5. SREXKOE
B AT VT ARV=y FAMEERCTVWAbDOTHY, VRAZTEAAL MTESEH, b
BRI A, ARERUAFITLBEE LR T3, HAFOETRAMBYORKEEZ,
# MEAV, 80— ERERVCYETRIMHOREPDEEZ AV TENTS B TS
5, HELTEAHDOKRER., REPDEMEZ LHILRNWEIICTRETH D,

3 AAG : B BE OREDRE

RRFFARE (ng/g)

BAR—BERE (ug)
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— A EEE (g) Pb As cd | Hg Pd .| V Ni
A 25 2 6 2 12 | 40 | 40 | 80 |
5 15 5 .30 100 ‘100 | 200




THETA A FZ+4 >

B — TR DT

LLTFOFIX, THERHMOIRZTREAA FOBRERBZEEZERLELDTHD, Z0OH
I, FFEERLELOTHY, VAITERAY F2XBLTAM—DOFIELRDBZ LEER
L=t DTIERY, URZTFERAY MR ARPEOXE~DT o —F 3SRk
BH5d,

L OB, HRACERSL T SRABMCES L LD THS, TabborEs (R
RERROVRIAISTER) 254 L. BRA—FERES2S5 gORNEREFNCSWTRETT 5, 3
HRRO AL, AT VT LRG=y FAMEER N TN B B0 THS,

&$a%ﬁ:5@h?ﬁéﬂhﬂukxﬁﬁof BIEMNRTR I ROBRELESELTY
AR TEARAY PEERT D, HEFFEL. BAPICANLRAEFICEL T, BENRE
BT —F R THICLEFEFoTNBIEnD, ST 2 —XEBETIZSRITHE (ER, &
K3 a, KER. ) B0 EFBZEREELE, LTORE. URITERRAY PIZBT D
BENTRZ MO ORBEDERE CHEONENROBMELZ R LELOTHS,

# A4.7 . BTERNTHETHY ORE

ETER TR P

HERK RS EXMREM | HEAEWEERD | BLERE - 58 | FREREZEMD
 BENERBEESE | DDOEBERMT | OBEHNTER
O/ Xk Eshna+ o B Al
BRI
B Pd, Ni As Ni 2L
McCcC 2L As, Cd, Hg. Pb 2L - rL
SLBE 7L As. Cd, Hg. Pb 2L 2L
U BEANT T A 2L As, Cd. Hg, Pb V. Ni 2L
AR K L As; Cd, Hg, Pb Tp L 2L
i;;i;% 2L As. Cd. Hg. Pb N | L
HPMC 2L As, Cd. Hg. Pb 2L 2L
B{bFx TR As, Cd, Hg, Pb vV o 2L
RE{bek 2L " As. Cd, Hg, Pb V., Ni 2L

Wk U R TERAY M, BMOEMELELTATREOBENTRERMOEEE LD, £

D 5 b RERYIEENBEROBRES b RN EShiz, YMFFEEIL, ®EEH, 5 0EH,
AFRIRCT—E0OERENEL, UV RITERAV bE#HELE, VARSI TER AL
P FaRZ BT AE L OBRKRS T —F 1L, BAASITTRENTWS, TEAHMYOB— AEER -
Bid, SZERKSO— A ERECSZERRS T TREETRUTERHENS,
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