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ACGIH (American Conference of Governmental Industrlal Hyglemsts) :
KEEEEEFMRSE

ATSDR (Agency for Toxic Substances and i)isease Registry)
ﬁﬁ’ﬁ%%’g - B ERIRAET (;‘&@)

CEC (Commtssmn of the Enropean Commumty)

EHERS

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

EE~vX AL b (Change Management) :
Kﬁ%&% L. 3MEL. ERL. EL, RULE zm’é‘éﬁF—f*H’Jﬁl‘O #7. (ICHQ10)

CICAD (Conclse Internatlonal Chemical Assessment Documents) t
@E?'fﬁ—?—%’ﬁ%ﬁn?‘fﬂﬁiﬂ (WHO)

MRS (Container Closure System) : -
BRI B A LIRS T 5 080EREROLEF, EEAQRKEHETH, —k@%k Ko TE BITHIA
PRETHHAR. TRBELFEND, (CHQIA)

TS (Control Strategy) : ' _

B OB R OSE TR OB rO ’-F::Z‘J‘j’b 5, gi"sz o 7 X DOERE &%&U%’cun SEEFRIET D
FHE é{:h:f?_ BO—A, BFEIL. J?%B(U%‘éﬂ@ﬁﬁﬂ&f}%ﬁﬁgﬁkﬁgﬁ‘ﬂ"é NG RA—H B’a’ﬁﬁ
Ktk BMER EBOEESE. TRETE. SRAFKRUEET 5E= é’ Y S RCE
FERUBEE %g;f{ﬁ’-é (ICH Q10)

- #53HESAE (Control Threshold) :

TR OBV T, @%ﬁﬂ‘#‘fé?ﬁxﬁTﬂ%ﬁ“‘“ﬁ:’PDE‘rﬁ%ﬁxﬁb‘" L ERERT DI
DICENBATEERENRDONDINE S PERETS L THAV AL REM, YRREMEI.
R R E R DBEDTRR DR fEPDEﬁE@s(}%J:;’i’%éné

— B 5.8 (Daily Dose) :
AERIRA YV IERT SRAORE,

EFSA (Eueopean Foed_ Safety Agency)
BB a2

. EHC (Environmental Health Criteria)
RERERS 7 =f U7 (IPCS, WHO)

EU SCOEL (European Scientific Commlttee on Occupational Exposure lelts)
B OBESERBIRA T A REERS .

EU SEG (European Union Scientific Expert Group) :
l&m@Aﬂ%m%ﬁ%fw~7

43% (Herbal Products) : '
ﬁ?ﬂﬂﬂiﬁ& LT, EHER-CHEERRRMA DL LS Ul:.ﬁmno =R, mﬁ%ﬁﬁ@l%ﬁ
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EDOLDEEFDLEELH D,

IARC (International Agency for Research on Cancer) :
I BRAS AT EAR B

WA=z=x kY X% (Ihalation Unit Risk) :

AP 1 pg/L IREH 1 pg/m’ DREOH 2WE~DOREAREIC L VELS L#EESIDE B

DEFEFIRENAY X7 O LBE, BAz=y N RZOEFIEUTOLEY : 2=y hY R

=2x10%ug/L DBAKIL, 1 L OKEATIZ 1 ng B ENBEMEICEEC D> THEARES

Nr- &, 100 FAHEKED 2 )\@ﬁ%%ﬁvuﬁﬂ (ExE LIRME) BRET B LETFHIENS,
CKERERET)

IPCS (International Programme for Chemical Safety) :
BB E

TUPAC (International Union of Pure and Applied Chemistry)
EFRAIIE - iSREEES

IRIS (Integrated Risk Information System, United States Environmental Protection Agency)
WV RAZERY AT b CREGRSERET)

w/NEMR (Lowest-Observed-Adverse-Effect Level, LOAEL) :
—EDRERMET T, BOEDOR, #E. BE. EEXNIFMC. I—0OERUCRKEOEE .

(R LR LEIAFEREERIIZRBITIEHRRNIEETED LIS, 558
g ®%/J\?%§Kht%f]\% (A& . (UPAC)

EEPRFA (Limit of Quantitation, LOQ) :

SHEOCEERM & IX, BUREELEEZ#>TEETE 3, ﬁﬂ*kfﬁ'ﬂ‘éﬁﬁﬂ%%@
BKEOEDZ LTHD, EERFL. AHTEHFETIREEOHDEL*EET HESOHIHEES
TRA—FTHY, ﬁk\ Tﬂ%%’ﬁﬁ@iﬁﬁ%@fﬁ”%hkb‘f}?ﬂﬁéhé (ICH Q2)

BINEBE (Lowest—Observed—Effect Level, LOEL) :
CHARBRTEBHIBWT, BEERTEE FETESHICBIT AN DEEORKBSEER T
BEOCEWMFENIEERENZELSL, HoVHORME,

EIEES (Modifying Factor)
ENFEOFMIMNIC I Y RESh, EROT—F & PORSWMIINTT 5 2D DFE,
(ICHQ3C) (BIEME (E£4{%H (Safety Factor) | ZHR)

/N A7 1~y (Minimal Risk Level, MRL) :
ARl Y R BRNEEZX OND, REDEICXTEE FO—BBREEOHTEE, (ATSDR)

NAS (National Academy of Science) :
ARPET HF I

EFMER (No-Observed-Adverse-Effect Level, NOAEL) :
—EOBRBELEET T, ENEYOREE, BiE, k. BEXIIFMIRHTEREEEEMD
FlEI IRV LAERITEETROLND, %6%E®%kﬁﬁlfiﬁk%

R (No-Observed-Effect Level, NOEL) :
BRERETE MXEEICBWT, WAVRAREITEL T, %@%Eﬁﬁmiﬁfﬂ“@é%%
RIICE BB 2, HoPWEORKAE,
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NTP (National Toxicology Progfam)
IEERBEE T2 T A

OEHHA (Office of Environmental Health Hazard Assessment) : .
REREEEMIFME FY 744=7, XKEH)

OELV (Occupational Exposure Limit Value)
TSR ERE RS :

OSHA (Occupational Safety and Health Administration) :
FEemEr CKED

PEL (Permitted Exposure Limit)
FERERA .

A —HIRERER (Permltted Daily Exposure, PDE) :
1Hétb@E%m§m$k%ihém%T%%@mk#@ﬁmgo

BGSGA7HA 7NV (Product Life-cycle) - .
%%ﬁ%mBﬁﬁ%ﬁriﬁﬁm¢mkﬁéiﬁ@%m%ﬁwéﬂﬁo(mH@)

'E (Quality)
B, VAT A R@I%Lﬁ6KE%ﬁE®m$Abﬁ#¥ﬁ$ﬁ%ﬁt¢ﬁﬁ(wHQmL

‘ 'kﬁiéﬁ%&(}ﬂ%ﬂ@ SR L%ﬁ‘i‘ém%@ﬂg) (IcH Q9)

mEUVAZ <X TRV (Quality Risk Management)
BB S L7, 7 AFRACT, EEROBEIED Y AR OSNWTOTERA N, o bo—
Jo, afa=f—ar, VEz—mbLRARZHEsTT kA, (ICHQY)

BE A7 A (Quality System) s 7
nn’ﬁﬁf’l’%?’%ﬁ L. @AEH F'\@EA%{%EEE’TZS /ZTJA L{?‘Fé b @éﬂﬂﬁ@%‘*fﬂu (ICH Q9)

)x&(mﬂ)
fﬁm%iwﬁia%nﬁ%ébt&%@Ekﬁ@ﬁ&Abﬁ (mmmxmmﬂ,mﬂqm

Y 27 %3 (Risk Acceptance)
)x&%&@?éﬁ%&ﬁ (ISO Guide 73) -

Y 274347 (Risk Analysis)
ﬁﬁéﬂtnf—ﬁﬁ%ﬁf&yzﬁwﬁﬁo(qu»

YRZF7EAA L (Risk Assessment) : '

YR F2XTA T REAQH T, VAZIXBDAREEXFTHAIFHREERTLIRM o
Fat R, AN ROEE, ROERONAYT— FAORBILED U 27 O EFE» LS.
{ICH Q9)

Yz =y ha—n (Risk Control) : '
Dx77$9fyb©ﬁﬁﬁi%%m¢5ﬁﬁo(Bogmww

U A7 ¥ (Risk Identification)
U R ~DOERXIIMECTRREZER LT, f'ﬁwﬁfﬁ{liﬁﬁlﬁ (N —F) ERETHDOD
ERERHRITCUERTSZE, (ICHQY)
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YRZ=RY A (Risk Management)
VARAZDTERAA b, A dbu—, ala=y—-ar, VEa2—OFEECSFL, BB~
AVA bOGE, FMR, RELRRITTERTD 2L, (ICHQY)

K2 (Safety)
BEQORRTICBWT, H2BDE~ORBIC LV HEFENE URVERNARENS,  (IPCS,
2004) .

ZEHEREM (Safety Assessment) :

L FEAT— FEREEDEREL R BTN OICEE LY 27 It TR
BEBRUFAZERLET o —F, ZORER, LIELIE (EFAS RSB nTH) V.
R TERRA b EHEZEBHUICAVDOND, (IPCS, 2004)

#ZefR¥k (Safety Factor)

NOAELM I ZDMMDBRR (HlXiE~_rFv—7 F—XXZZOEETIRE) LTy R4
TERAVIEMBRCIDVEHINIBEESN (BEYN) REETHY, FE—BELE
[acceptable daily intake] IXMRZA— HIEEE [tolerable daily intake]l &V o f=Z22 L IXBARER Y
RIRentEZ o3 BHE (EENEXIITOMOBRA2EZFH TR tickns
BAEPEHIND, ) #HEIHIEDHOLOTHE, B2EROMEL. EMEE0E, 5%
ENDHE AOEHORER CERT ICAFRLFEFNEROSBICEKET S, UT0HE
EREEBR . [TERAV MRE | TREEMERE . (PCS,2004) '

BHEAME (Severity) :
ANP— FRbLE LB FERORE, (ICHQY)

EZBSABE (Threshold Limit Value, TLV) :
BEALEDOEBENTELER BRRESND LN TEILELONTWIERTRE (+
bbb, EEMICIIELBE L GREELOMICHIEME) . “OER., ACGHIZL WV BRESH
(EWIEHETEN) . 18 7R TSR A DB 408 B 0 58 I ds v 2 BRI E s e
(TWA) THY. Lf:;bsoﬂ%ﬁ%@&csaiébt%)co'c%zso (TUPAC)

BERIMEEEHIME (Time Weighted Average, TWA) :
ACGIH IZ X > TERESNLTWS L0, EHID 1 B 8 B4 40 B#F'i@%@i_ioﬁéﬁ%lﬁﬁﬂu

EPHRE, (IUPAC)

URF (Unit Risk Factor)
=y b UR7HRE

US DoL. (United States Department of Labor)
*@%@Jé

US EPA (Umted States Enviroﬂmental Protection Agency)
KERERET

WHO (World Health Organization) :
i AR AR
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1.

Ball D, Blanchard J, Jacobson-Kram D, McClellan R, McGovem 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 Chiemical Safety. World Health Organization, Geneva. 2004; Table 5.5.
US EPA. 0410 Boron and Compounds. Integrated Risk Management System (IRIS). 2004.4.

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

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

18



; - TETAOY A F5A >

ME 1 RRBEEORES

KA FZA /BT, ZL<OXRRKHELT, EEREBITIRBEREBREDOTIE
(Pharmacopeial Forum, Nov-Dec, 1989) RTUNPCSHA{LFEME DO MEFE Y R 7 O[O 7= biTiE
R U7z (IPCS, 1994) iZ#-TC, PDEZEET S Z LIC X D iR R OHARE L~L
BREENT, ZhbdDFEE, US EPADIRIS, US FDA (US FDA, 2000) RUVEOMICE v B
WHENTWEHDELJ|EL Tn5, REPDEECHFISPVWTO LY LNEBOEDIZ, 22T
TOREFEICHOWTERT 5, PDEEDRTEICMRLAAW S EEICIL, EEEKIIMRLO
EHICHEZAENTWL DT, BMOBEREIITAV LR TR, BEAMTRICE LT,
1:100000D Y R 7 LS AVWicz =y b R 7 HEPPDEECR EICB VLIV, bt
FIDBEHDE/ 7T 7ICRBENTVD, RARBREOREPDEED L Oid, MEERE
RAEZRV EEREEEA L, S bIEFFRBR~OA LAORERMZFELTZE L CELXHh
T3, . - '

FRIEPDEMEIL, &L ETREHHERIZBIT ANOMKELXIZLOAELAHERD LB iﬁtﬂ BT
60 '

PDE=NO(A)EL X t h{FEfEfE/[F1 X F2XF3XF4XF5] 411

R EPDEfEIE. BE L HNOQAELMLEH IS, NOQAELBE LN TWARWESITIE
LOAELBAVBENTH XV, ZZTREINIEBEREE, F—F %2k MUMHETS=D0L
DTHY ., BEREEZ F47 V7 (IPCS, 1994) CBOTHWLNRTWS TREEEE ] RUSkK
HEREF74+—F AMIBWTHOBATWS EEFRR i I22E%) LRECLOTH S,

EEREIILLTDOLEBY TH D,

FI=FEM TOMEEIT D T D DIREL,

b rOF—F BB L TIHFI=1,

T v bbbt h~DOAEITITF1I=5,

v 7 APLE b~DARICIEF1I=12,

A XnbE b~OAFFIZIZIF1=2,
YD hADAEICIIFI =25,

Fb b hA~DAFIZIEF =3,

FOMOEWHE b F~DAEIZIIFI=10,

FliL, BlEEMpRE L b b L OERERE,. TROLEELRZZERICIANTZLOTH D, EREH
) T, KR LvEHERS,

s=km*¥ . ' (4.1.2)

ZIZT, M=EETHY., B kX 10 ThiHLEnd, R AlL2 KAVWLhAFEITEHOE
AlLTISRENREZEBY TH B,
 R=REEROATYXEEBICAND HOFREE LTI,
~—RRIZ, ’i‘f\'f@:t?Ti’iﬁ%#dﬁb'C{;’F%UO#@x b, BEHA KA /#_;bab\'c%)m:b:—ﬁb '
‘Cﬁb\&i’b’(b\é
— EHRE OB ZEIC AN S D O,
dv:r:< EbATE (PfOﬁﬁRGi‘?‘“ﬁ‘ﬂ?’ﬂiléﬁlﬁ Fa, 4 RRUYLTIRTER) BT 58
BRIZIIF3=1,
EEFROSMM N A A — SN D EREEERERRICIEF =1,
- 06 A MR LT > BE O3 SEMRRICIIF =2,
Vo 3 O3E H RIS ILIET - e 024 HRRICIZF3 =5,
X 0 SR ORERITIEFI=10,
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ST OBV, %W‘sﬁ AOFREOHM OB ITEHN T OREA A bbb, Bz,

i - E D% A BRRICEERA AV bR,

Pa=TEEENE. P, GEEEREDRVRBAE, HEE TEKH‘IE*’%}F/&@%A 2R
- BT L RHBE, EMEERBIICRVTL WOEEMBAVLRD,

BaEit2 4 5 BRIRFEEIITr=1, '

S LRV B REEICIIFA=S,

BT 24 5 EHRAEICHETF4=S5,

BESEE R DRV ETFEIZIEF4=10,

FS=NOELAE LN nBsic@EfEhaZ & 75%45%#&,

NOELIZ [¥F5=1,

NOAELIZIIF5=1~5,

LOELIZIXF5=5~10,

LOAELIZIEIF5=10,

bi&hk@x%kﬁabf Z LRI, NOAELJ:NOELJ:@@b\i_owrfﬁﬁbfkwr
SEPDEMEOREICRIR L ABICRIT 2N [FE] 2bOohENC OV TEE LT
Mot i=d, ﬁn&%ﬁﬁ@mﬁ{é‘@ LEIZNOAELB AWV B, F5& LTIAAWLRT,

b MEERER. & MRABXKOEEES0 kga{ﬁﬁ?bt%)@*c&)é T DFEDOHEIBWTER
SN AEEARE kg Xi70 kglilR LT LYV BN Z OFEIR. BNOZLHHRERIT 5, BEK
E o TIHAERS0 kbl ThH s 2 L EBBINTVAER, ZhdDEEIIPDEEOREIZAVD
NFEAAZSEEIT LVERIh TWE EEZBNA D &, RUEERBRIAERASH TNLI LI
HEENDHRETH D, SICEBL T, MNEADEARZLESESECARERATHL EEXD
. ~OAREMANLOF—F BPDEEORECAVLNTVS, Lo T, REPDEMEIL. /N
BAODEFAZERL-EERICHETARZLOTHE LEXL NS,

A1 1@1@}%%& L. Tvermoes® (2014) Xy #ESi&hi, b MEBRFLBIT L I+
SHERENT DN EET D, FRMEREIEICfEHNOAELIE] mg /dayTH D, _Dﬁﬁkkﬁ‘é
a4k Lﬁ APDEMAIT. ZkOEHEHEND,

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

 OFCEBV T,

v FOREBRTHDDFI=1,-

bt MEGBEEZEET S OR=10,
RERHAEI M0 A E Th 57 DF3=2,
BELEERED B THRNWEOHFI=],
NOAEL BBV B TWB ) F5=1,

FALL: TOXEZRBWTHERLAWGLAE

v hOEE 425¢ <7 ADOREE " 43 Liday
HRT v FOBEE 330 g v O MR & 1440 L/day
< 7 ADEKE 28¢g ATy FPOFFE | 430 L/day
g~ v ADEKE 30g v bR & 28,800 L/day
E=LEy FOKE 500 g A X DR & 9,000 L/day
7 AFEAOEE 2.5kg YA OFERE 1,150 L/day
Ty XEOEE GHEXIIFEER) 4kg < g ADFKE 5 mL/day
v— SV ROEE C115kg | Ty hOEAKE 30 mL/day
7y FOFERE 290 L/day | 7 v FOEE 30 g/day
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t.  United States Pharmacopeial Convention, Pharmacopeial Forum, Nov-Dec 1989.

2. TPCS. 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: Toxicological Principles for the Safety
Assessment of Food Ingredients (Redbook 2000), availabie at
http:/fwww.fda. gov/Food/GuldanceRegu__latlonquldanceDocumentsReoulatorvlnformatlonflnaredmnt .
sAdditivesGRA SPackaging/ucm2006826.him.

4. Tvermoes BE, Unice KM, Paustenbach DJ, Finley BL, Otani JM, Galbraith DA. Effects and blood
concentrations of cobalt after ingestion of 1 mg/day by human volunteers for 90 d. Am I Clm Nutr
2014;99:632-46.
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R A FFA

G 2 : ERTHMMIR BB E PDE
F A2l TRAMPITRIFE—HRER'

& AZ|OPDEE.,

e 75 x* #% 11 8% DPDETE FESFIOPDEA,
_pglday pg/day pg/day
cd 1 5 "2 2
I'pb 1 5 5 5
As 1 15 15 2
Hg 1 30 3 1
Co 2A 50 5 3
v 2A 100 10 1
Ni. 2A 200 20 5
Tl 2B 8 8 8.
Au 2B 100 100 1
Pd 2B 100 10 1
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

B EITER
EBETHELOETHED
10K OPDEE X EETFIHT & L.

U ~ OFRICBWTHRE SN HPDEE

FEF T 2O EA SR TN D
OTERBRICE L TEE IS hT_PDE{éﬂ_ LEAENGD,
4fﬁlukb\f“&’%éﬁ’b1b\6y}ﬁ

22

(ng/day) X, FHE3IDE ) 7T 7 ICRBINERLWT—F
rEANTEY ., FRAICHEAINSE, /275 7 POPDEERMBEA STV,
v ZOFEOPDEEIEAPEFIHT T HB LA SN TV S,

B OB IR AT D, 10LD %k%mmﬂﬁmﬁﬂ

ZORIEBWTIHEEALEH SH S ERIX,




| TEETHAA A

FA22 AT a 107D ORI

TOFRIRSNICEERR, A, RERUEMAPOTENBICE L TIZF AN <v( 2
BT T LADHFERELRTHOTHD, —HHAERI0 gl FTORA D DR 5T 57
DIFA T a VMIBBERENZHEERIZ, InbOBEREEABVLNE ZERERELT
B. ZORPOEFIT, FA2UZESWEHDTH S,

BARIDBREE

It 77X | RBROSBORE ERAOREE
nglg ng/e peglg
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 2A 5 0.5 0.3
3 2A 10 1 0.1
Ni 2A 20 -2 0.5
Tl 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 28 10 1 0.1
{ Rh 2B 10 1 ) 0.1
Ru 2B 10 1 0.1
Se . 2B 15 3 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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fH 3 - RO SHERAR

TrFES
7 2 F @ PDE HOEE :
FrFEY (Sh) ]
: f23n TR O ’A
PDE (ng/day) - | 1200 94 22
|55

FFE (Sb) . fﬁkrﬁﬁéﬁaé®¥éﬁm$f%0 %ﬂt@ﬁi&k%mfmw
LB, MEQTVFEVRABRRIIRWEEND, TUYFEVR, 3 RUYS OBMERETE
ET5, LBELTOTVFEVRR 2~3 DEMT v FEUALEHN, BERERUEIEL
HLTEbLEETHE, BEEI VI TATYFEY (APT) Lok 20T »FE LG
WA M L LTESMICFIA SR TV, ZBET yFEVE, M LTHVR AT
3 (A EEERAOERERIAVLREEY=F L F L7 H L—1 [PET] ORI
BNT) , TYFEVREESHICAATRRL, RBEEBRZHBRRIMLLTH AW
(Nmmaww) 7/?%/&U_ﬁm7/%%/ﬁmﬁﬁmﬁw%@T&ém APT XA
ﬁr%a(wm)mm)o

T EEORM L 22 o B

APT it. SO OHEZ PO L THALERTEZAVIERERRERBRICBVWTEBETH-T -
(NTP, 1992) . 7V FE @I RaKEEFRECH L CIBETH 2 L Bbh a8, BiEE
ﬁ@vazukkmrmﬁﬁféﬁﬁﬁ%ﬁnrmé(Wm)mm) AFARER BRI,

'ﬁm&%L;5%mbﬁ)zywﬁﬁkﬁ$+%1%é&%z%hé(wmhad,w%)nt
FEUEMIC BT, RORSEEOT-IENRTIIBELEE TH L LEbh, FE. TH, &
M2 xR I TAEERDH S, BRARKEBOT yFEVIIBRIRENITL W (NTP, 1992) .
5 v FOEBMERBRICBV T, BHEERT R ORRO BT AR S BRI & OFHEETR
Chofr, BEHICHEST LV FELCOBHEBERANL, t hRUEHONTIUTE TS R
BEAMEERESDEERERLELED, Newton B (1994) 2 X D EHi &= ARA AMERERIC
BWTE. Ty bESBMET VBT 12 BAMRES Y%, 12 HAHCHEHNMARITL
Ric. 2BV T. FRORERCHEMHIRD bk, BELIX, BT v FEURES
AMERF L THRWERRL, FRAERE E LEETRBICBT BRI FRAR D
 HFBRTHDLAEREFZERLTWVWS (Newton ef al,, 1994; WHO, 2003) , .

B NugFEREO PDE &

7 rF s ~DOERNREIGEIBENREOT —FB, vVARFZy MBI L THRAWETS
% (Schroeder ef al, 1968; Schroeder. et al., 1970; Poon et al, 1998) . KEERZEET 2T A
(NTP) 3. T v RO U RIZ APT 280k#5-45 14 BERBBRZRRE L, ZORBRIZEW,
T. APT . ZOBERBTIH—RCEESFV O ERRWEENI (NTP, 1992) . Lynch,
5it. Poon B (1998) OF —FE#FHEHEL. T v hiZ 0.5~500 ppm D APT % 90 HREIgAEE
LERBRIZBWTH. AR TOTEARK TR EHERD IZE-5& NOAEL & 50 ppm T
35 LiEm LT (Lynch ef al, 1999) ., ZOFTRIL, THELRTD Schroeder b (1970) >0 O
EFBELTLARY, LEXRoT, Eb{Ey NOAEL. T&b%somm(T/?%/&LT60
r@&ﬁwﬁé)éﬁk\ﬁmﬁﬁﬁQHE%%mbto ,

VE%#(Hﬁlkkmrﬁﬁéhijﬂmﬁ)%%ELA%T ﬁm&ﬁﬁ@Pmﬂﬁ%uTm
ko cEET 5,
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PDE=6000 pg/kg/day X 50 kg / (5 X 10X 5X1X 1)=1200 pg/day
ST & BRSO PDE &

FHgEOAERE (FFREORKIE., FFHRERROITER) 28, J v MOBEERNREREEZOR
bREZEAEVWFHEREE Th o, LaloT, BEHIC X 3BEZHO PDE i >V TIE, &b
£V NOAEL 3.0 mg APT/kg/day (7 FF1 L LT 1.1 mg/kg/day FBY) ZEICHE L=, ZOfE
i, 7 b0 90 RHEBRBRN /LN (APT 2EARE SN HET v MEBIT 5 6 mgkg T
DOFTIBAEERRICESL, ) (NTP,1992) . ZOHETCEFEEIRDLIRMho Tz,

EERE (& 1 KBWTEREhE FI~FS) #EBICANRT, RUE 3 HRE5) LHEERE
WEELT, EHICX5BHERFOPDEELZUTOX S ICHEH T3,

PDE=1100 pg/kg/day X3 day/7 wk X50 kg/(5X 10X5X1X 1)=94 pg/day
W ABRERFD PDE {E

Zv bk @ﬁf&ﬁ&@l&@ﬂ)\ﬁsﬁm%ﬂﬁénm ZheORBRTROLNI-M~DRBI—8F L
TV e, 025, 1.08, 4.92 KR 23.46 mg/m’ D=E{L7 o FEVF A MeAWET v b 13 BEA%
ASER (Newton ef al.,, 1994) 25 DF—# NOAEL 1.08 mg/m® % BV TR AMRZEFED PDE %
WE L7 (Sb 1X~83%) . &V SBEDRERIIBWT %wﬁﬁﬁgﬁvﬁﬁﬁa®$ﬂ1§®%
MARD bhiz, ZOFTRIE, 0.06, 0.51 BT 4.5 mg/m® ORREELAVWE | EROBAERKE
THERIEBWTIRALRR T, Z0O 1 FERBABERBRICBOCEAAMIIZED bvidhole,
WTNORR T b IMEFIIREIRKE(LFNRE LOFTEEEIIR b N 2o 72,

EERE ((HE 1 KBWTEBINTE FI~F5) ZEREICANT, WARERO PDE 5L TO
LI CEHTS, '

0.9 mgm’® X 6 hrday X 5

' 0.16 mg/m’®
GRS = daylwk = WM 5.00016 me/L.
24 hr/day X 7 day/wk 1000 L/m’
_ 0.00016 mg/L X290 Liday  _
I & 0.425 kg 0.11 mg/kg/day

PDE=0.11 mg/kg/day X 50 kg / (5 X 10X 5X1X 1)==0.022 mg/day=22 pg/day

BE 3

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 HE, Daly IW, Pill:sbury BD, Terrill IB, 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, Foster W, Gupta S, et al. Effects of antimony on rats following 90-

day exposure via drmkmg water. Food Chem Toxicol 1998;36:20-35.

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

Schroeder HA, Mitchner M, Nasor-AP. Zirconium, niobium, antlmony, vanadlum and lead in rats: llfe term
studies. J. Nutr 1970;100(1):59-68. :

WHO. Antimony in drinking-water. Background document for development of WHO guidelines for
drinking-water quality. World Health Organization, Geneva. 2003. WHO/SDE/WSH/03.04/74
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=
v 3¢ PDE EOBE
E# (As)
L1 P&t PN
PDE (ug/day) 15 15 1.9

Frafi

R (As) i BEPOWEIEZAICHY, &, SEKRUCKRETICEET S, Ei
ERII=M (AT, =BMbeR, BB Y oA IEM BLE eBFIrI A T
Bkt 3R, B CHEETS, b MOMALEMICBIT 3 e F0FRAYFHEETm ST
20, EERPERSREACRLEELELDOTHE LM b, ZOREMMHITES L K
EREYTS, :

LZEMEIEVEORIL L e o otk

R |/, BEEMEE TS, EREFEEEZ LRV I ERRENTEY, £ FORBAME
& LTER ;’Eué:nﬂus (Group 1; IARC, 2012)

%@@Eﬁﬁomﬁ7n774w®tbk\t%&u&%kA%Lomr§<®)z&7tx
AV IREBINTBY, ¥RV R TERAV ML, BliER L, BERERET 7o—F % H
VWTU S (Meharg and Raab, 2010)

b FCOLROEEORTEFITEPTIHERENTHRVLO T, VRITERAY ML, BRE -
BRESNEADEACBITZEET —FICEL 2EHLIH /A (Schuhmacher-Wolz er al,
2009) ., B MZBWTHE., BEBARVEERRAEEZEONTHh S, EBREBEICEELTWS, &0
BRE, K&, g i, SEBEVEROBAICEELTWS, BRABRBEOHBAY A7 DR
 INicBa$ SRR H S (ATSDR, 2007; IARC, 2012; EU EFSA, 2009; WHO, 2011; US EPA, 2010) ,

BOBRBOERPAEOFEFECEHL TR, BE (BFRILE., EHAE) ROELEE
2, B BRLEZHESBRVERNEBbhas, MERS, AMFERUHRFNESBLIE
ENRATMBE L LTHE SN TS (IARC, 2012; Schuhmacher-Wolz et al,, 2009; US EPA,
2007) ., —EOZEABRERERIL. 0.02 mgkp/day® RS e FORBTHRERESHE T2 WEE
R D Z L. RT0.0004~0.01 mgkg/day® b RARE TIIARMICIORBRRLRNI L %
FRELTWS (ATSDR, 2007) , TOMOFEEEICE U Tit. LOELXINOELEZRET 7o

m+ﬁ&§$?—&ﬁ&moﬁmm@WUﬁ\&ﬁmkkéﬁﬁéﬁﬁﬁmbb(Nmmg
2007) . BEBARCHBAAETREHERRAMEOERGERER %@mﬁf%f@ék%x%
&5 (Chenetal,2005; Hsu et al, 2013; Ahsan and Steinmaus, 2013) ,

FEESETOI1000 po/Lll EO v FREOHFKICEE SN KHMEAOER (~40,000) OFFFE
EBEERA, SHLURAECREBRBARVHBADI R TERA Y FOEIZR-TNS
(US EPA, 2010) . EBAYAZIZOWTOERDAFT 7V Rk, EREORE (<100~
200 pg/l) TEARDIBEMBNRAY A Z B LTV (Chu and Crawford-Brown, 2006, 2007; .
Mink et al, 2008) . Ziuik, Schuhmacher-Wolz® (2009} DIFFEE FE L'Cb\f;}b\

BERAACETARAL=y Y RZ pg/m’® H72Y 0.0043 X, KREOHERT 2 %7?75%037“5'
ZEIZ US EPA IC X WBRESHE (US EPA, 2007) ., 7 AMNBRESHEEESIT, US EPA
'~¢Lﬁ¢5%®&ﬂ$ﬁm®7fu—7/7ﬁ0h%E&UzW:—?vmam%ﬁﬁm%
THEMT—F ZHWYiAAH, US EPA ®=o=y FYAZHE (URF) 2FH Lz, Y%ERLSIL,
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URF pe/m® %7- 9 0.0015 % H L, T URFix, RRMBAFETEDY 22 1/100,000 NS IS
"B IR TR 0.067 pe/m’ LIERT 2D THD (Erraguntla et al, 2012) .

% OUESEF O PDE

@ IR@E D PDE I3, BEICHT 3 b ROBEEE2ECLEbOTHY, BREFEDWH -
PR AR (ATSDR) MRL K&} US EPA MRE{E 0.0003 mg/keg/day (ATSDR, 2007; US EPA
2007; EU EFSA, 2009) %3z, 15 pg/day KREEZREL T2 HDTHSH, ATSDRMRL & HiZ
B & o PDE {13, SRBKEERE L& LTy (WHO,201D)

PDE=0.0003 mg/kg/day X 50 kg=0.015 mg/day=15 pg/day -
MRL OB B SN TS 2 e h, EEREICOVTIER Liabots,
TSI X 5YRE&FFO PDE fE

v RO ORI A MR EE~95%Th 5, & bEENZIILE, ERREOHEVEK
B (e BOHTFEIIBESHLTORY, ) NHDOKEEL NI EEANZNZEE L TEHROHE
W 6 BESEELARBEDLELNTVS, TORRDLRNEK 95% L HME S (Zheng
etal 2002) . LA, 3% PDE i3k DMREW D PDE & A—Th 5.

PDE=15 pg/day

% ABREERF D PDE

BRI 35V T ~ DU ATRE S DR AR DI OIPRERERD Y % 7 ORANHE
XN TW3, BAIIESRNAAFMEES PDE EOBRECHA WV HRILT, EARREEEEL T,
B AESEIC R RS R BICRELTWA Z L Thd, Y% URF H—RARDOHERED
DIREINTVA D 0D, EEEEITSNEL ShiV,, Emaguntla & (2012) XD B
NI-FElE I, U A2 1:100000 ZBE % 5 &, WAMRERO PDE BT O L 31025,
PDE=0.067 pg/m’ / 1000 L/m’ X 28800 Liday=1.9 pg/day '

%ﬁpma@@EM@mae(mu)m;v%ﬁénkﬁ#@mﬁUzy%fwﬁaﬁent
URF 2EIC L bDTHB Z &b b, BIERBICOWTILER L2V,

- BEIW

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

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

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

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

Chu.HA, Crawford-Brown DJ. Inorganic arsenic in drinking water and bladder cancer: a metaanalysis for
dose-response assessment. Int'J Environ Res Public Health 2007;4:340-41. '
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Erraguntla NK, Sielken RL Jr, Valdez-Flores C, Grant RL. An updated inhalation 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, Razb A. Getting to the bottom of arsenic standards and guidelines. Environ Sci Technol
- 2010;44:4395-99.

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

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

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

US EPA. Toxicological review of inorganic arsenic (CAS No. 7440-33-2). 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 Drmkmg—
water quality. World Health Organization, Geneva. 2011. WHO/SDE/WSH/03.04/75/Rev/1

Zheng Y, Wu J, Ng JC, Wang G, Lian W. The absorptmn and exeretion of fluoride and arsenic in humans
Toxicol Lett 2002;133:77-82.
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Fal!Ry NN
230 % 5@ PDE {EDREEE

A A (Ba)
0 HE A
PDE (pg/day) 1460 EED 343

Frea

ANY @A (Ba) . BEOEW, FAGTHRLNAPWTAL I HEERTHY. BEOH LSS
CCHESBICE{EL. KERET D, m@ﬂ41/&0mﬁﬁ®nJ9AmA%(ﬁmm Ty e
AEMEY) HEMEET . BEAY AL Vo EREEARY U AMESWIL, WEECTTY —0D
Ba(2h)A AL EE LT, —BHICE MR LTESETH D, N U LEREFCLFATILR
<. RHHEEEMEBEIIAETH D, MESY U A, FlAISRREERR. BRoEEA,
ﬁ7x&0%®ﬁ®%m®§LLzﬁéﬁmtwotﬁﬁ&%ﬁmaé(Ammzmm)

f%ﬁ%ﬁ@ﬁ%&totﬂﬁ

Bk Ut MR\, TEEAY WAfﬁ%EEmeﬁﬂiéﬁtF%mE B, BEbHEEHE
RENEEENTHL EEbhd, [FolELdass LioBuRERE. N VLRELEEML
OEBEMEIETATENEZETIHDOTHS (NTP, 1994) , MR EIL, RAEIR, BRA
wesls  RUTSMMEA, WTMEERE. SEEMEEREEECICEE LTERAEERCE
FAREDHFETH T, ZHbOEMLIE, Mh~v A CRABZIND BERBENLETENR
’E&@iﬁ%*‘"‘q—"é’a{:%Eﬁaccﬁfxéﬁ?&%ﬁbfwtp MECHT2FEDN, RRESRICE MT

LN AELESHENBVIHEREETH L ARENAHS (WHO, 2004) , BAIZLDBR(EAY
'71»&@,&15&%?5}1\ NI ﬁ&tﬁ/x&iemntwotﬁﬁiﬁéal%ﬂ IR g MR B D
(CICAD, 2001)

B OEREREO PDE fE _

4 Y A M D2-o OB CEM SN MIC BT, Y 7 ABRETS mg/LOKEHH LT
- AOER S, FAY 7 ARE mg/LOKERALTWEARER L ORI T, fENT.OMm
ERIRBEE LB RBOAREBECEREZIRD b o%k (WHO, 2004) , ZORRS L5

BIFENOAEL 7.3 mg/LEAWT, RUEKEDHEM2 Liday® AW T, & NRE IS OPDEM %
UTOLSCBEETAIENTES,

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

YESHC J: BRI O PDE fE |

AU 7 BMEAB~DESIC X BRI B T — 7 RN bR b ot, A T AOEREH
- FIARIZ, BARVLSIECENRFN 20% KR T 60%TH D EHESHTWVWS (ATSDR, 2007) ,
L7=#8> T, EARERO PDE HEZEEMREK 2 THRL T, HHIC X HRERO PDE EEENL
72 GIEIERHSLTNDHLED) .

PDE= 1460 pg/day / 2=730 pg/day

% AMREIE( PDE fii ‘

U 7 AEE G~ DR AR AR B BE T — ¥ 1R 7 b b oo, KEEEE (US Dol, 2013)
I, TS Y U AR R L TWA % 0.5 mg/m’ & LT3, .
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{fkiEGF«ész (Hf&n_iawc%ﬁéntmws) FEEBIZANT, F&)\&E%B#ODPDE{E%JJ?@;
ICEHT B,

X _ 500 pgfm’ X 8 hr/day X 5 day/wk 119 pg/m®

EHIRER RS = 24 hafday X 7 day/wk = Tlooonm® | 1omeL
. X

AfE= 0.119 pg/LSO E:SOO Liday  _ o we/ke/day

PDE=68.6 pglkg/day X50 kg / (1 X 10X 1X 1X1)=343 pg/day

SETH

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. o ,

Brenniman and Levy, 1985

CICAD. Barium and barium compounds. Concise Intematlonal 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.8. Department of Health and Human Services, Research Triangle Park, NC.
1994;NTP TR 432.

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

WHO. Barium in drinking-water: Background 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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FAFITVA
K3 7 A OPDEEOHIE
’ BRI A (Cd)
A g 5 A
PDE (ug/day) 5.0 1.7 1.7

Frim

A FITA (CI ITEBEBTHY., BHLEVFRORIEIIBEEEE by, BRRTE
THBRETRWE SR, BERARICIIZLLTY FIVAEEILEDBNSD, (ATSDR, 2012) ,
HEI T AR, 2 OB{LKECLTHEL LTHEET D, B FITvA, MBI FIVLIRDT
WEEY FI AL o 2h0h I AKITKEETHY . TOMORBEEEIZ, B, k&
NIIBELOHEEERICL o TABEERI VB NLOLRVES, I RIVA BESFIVA
RUFABEE LD FIULAER, FESRICBNTHES LTH D, ﬂﬁ% 7 hE
&1, wwfﬁwmA%®%R%m$Mme6né

RRPEEORILE 2o T THE

ﬁFE?Am\ﬁ%ﬁﬁ%ﬁ?éﬁ,%Eﬁﬁ%%ttw:&ﬁ%énfﬁb\tb@%ﬁh%
B L LUTHRBEENTWS (Group 1; IARC, 2012) , Z FITVARGH FI v AMEEWE. FiXA
FEIERBIT, £, I FIVARUN FIUMEAH~OREL, BRAARCINIREA L
DORNCIEDMHBEESRD b TS,

BRI Y AROD K bAﬁmwﬁﬁﬁﬁhﬁLT@ﬁﬁmﬁwﬁﬁ%Fm%aﬁfﬁé
(Buchet et al, 1990) , BHREVBRICHT 228, BUOBRRL AL TROLN, ZFIV
A&ﬁ@@ﬁﬁﬁﬁW7_ﬁ“T%5(AEMLNH)D _

BIER ORIERRETE Lf:ja K27 b~ ORABRE & 77 L 7 SEOBFENIED b OFEHIT, &

K7 A~ORABRRCHBELUEERA (EELTH) VAZOEMEMNFELTWS (JARC,
2012; NTP, 1995) , A== h U XZ 0.0018/pg/m’ 3% US EPA (1992) IZX v EEH I TW
B, :

B NEREFOPDEHE

BRIV ARCH FI 7 AE~OKROBRRICET ARSI RVEEEIL. BEETHS
(Buchet ef al, 1990) , BHERUBRIHT 28I, FUOBRELV NV TRO LR, ZFIYV
LABRZEORSHEREN—F—Th5 (ATSDR, 2012) , 7Y PR VATOI FIVARZHE
3% OROBERERRIT, BRAEDOTEREZRLTWRY, LER-T, BEEOFEREL
CRAWT, A FITARETSROBREROPDEELZRET 5 & & L, ATSDROEVEFIZREY, 18
PEERBICIR DMRL 0.1 pg/kg® AV TR ORERF OPDEM 27 #% E?éo_ﬂﬁ*mmﬁﬂmﬁﬁ
{80.003 mg/L & F /& LTy (WHO, 2011)

PDE=0.1 pg/kg/day X 50 kg=5.0 pg/day | .
hﬂL@%EKﬁ&ﬂinTw6:£#6\@Eﬁ&mopfﬁﬁﬁb&mot;

| RMC & B IR OPDEE |

B FI U506 mgkgFBEIZSBETEHLAEZ v F2BRRRICLY ., %75@&5%5:%‘%%‘7)?%6

7= (Prozialeck ef al., 2009) , ZORBR CiIXE—ORAENAWVWLNE, TORETRLNIEHFE
Wb, REENEUCRAAS Fv—I—2iE2 5L, ZORBROLOAELIZ0.6 mgkgTh D, &
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S L DREFFOPDEMEOREIC Z ORBREEEE AV 2, 0, 1, 2, 4, 8, 16Xi%32 pmolkegDiE
{bH FIUL%E7y MCETERS LEMOBERERRICBWTIL., 728 0B SRR TRA
T16 pmol/kglh kDR & CHSHTIAIC AENTED b (Waalkes ef al., 1999) , HERIAIORE
FES, EHBICRESNEREFERED D FI ULAZRERERICODTE - THIET AN E 5 M EFR.
EnThsd, ZOBHBXK, T FITLOERCIAEREORBESIEMEL Y LB U5 THEMER
H5, EEFEE (RUICBWTEEZINFIF) 2EBICANRT, RUSBSEHRENLATED
EHRFSIEELT, BEHICXBRERFOPDEEZLUTO X S CHHT 3B,

0.6 mg/kg X5 day/wk X 50 kg/(SXlOXSXSX 10)
Tday/wk

PDE= =1.7 pg/day

BRI YARBARKCREBAMEZELTHNEE, RUETRECHEERRED bR &,
b, F4 & LTHRE 5 28R Lk, T OOFRIIEESESFREN O TH S, PDE XA
IZ LOAEL AW Z &b, FS & LTHRE 10 B8R L,

W ABRERF OPDESE

AFITACEHLTEEHESWEBAZ=> Y RZ 00018/ug/m® BTV 227 L~4UL 1:100,000
ZRVT, BARZERFOPDEMEZUTOL S CEHT 3 LR TE S,

1%107%
1.8X10° /pg/m’

9% ABREEFFOD PDE fi= =5.55% 10 pg/m’

PDE=0.056 pg/m’ / 1000 L/m3 X 28800 L/day=1.7 pg/day

2=y hJ z/)’??’m-%ki w#EXH4 PDE fEICEE L T, %@ﬁ%ﬁh{#ﬁﬁ?&%{%m L7z
L,\

BE 3R

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 Orgamzatlon

Lyon. 2012;100C.

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

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

US EPA. Cadmium. Integrated Risk Information System ([RIS). 1992.

US DoL (OHSA). 29 CRF 1910.1000 Table Z—l Limits for air contaminants. U.S. Department of Labor.
2013. ,
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Waalkes MP, Anver M, Diwan BA. Carcinogenic effects of cadmlum in the Noble (NBL/Cr) rat: induction
of pituitary, testicular, and injection site tumors and intraepithelial proliferative lesions of the dorsolateral
prostate. Toxicol Sc1 1999;52:154-161. .

WHO. Cadmium in drinking water. Background document for development of WHO Guidelines for
drinking-water quality. World Heaith Organization.-2011; WHO/SDE/WSH/03.04/80/Rev/1.
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=N
7 v AOPDEE DL
) i (Cr)
.| &\ A 22 | B’A
PDE (pg/day) 10700 1070 2.9
Frad

7 b (Cr) ik~ RBIRETEEL, ThbDILHELEERDL DX, Cr0) (RFrLX
#1) . Cr(21), Ci3HERTUCHENTH D, CriROIEFBICEILEZZ T 52 a6, {EFESRICBN
'C:aycﬁﬂé: LTRWLND, CreHITERAREBEERATH Y. 7o iBE (G002 RUES oA
B (Crn0o) REbLI<AONEAF LT AV ETHS, CEHIL. BEPTEHESED
NAEETHY, 7 FUBRBICERRNEXRETHD, JnhORZER, 7 RUVERUVIEED
RHOELEFITEZ L, RABERERR. BERSESRUHEREE CHEET 5 iR
% (Anderson, 1993,.1995) , EEST D/ o ADRIRE LT, H6K., 2E - BEVIIEE R
FPLOBEHRERICHERELOND, CEeDRME: LTHAVWLNIEES#RE, EELMD
D7 v LAOERIL, KVEEOBVWCHEHDFERE NS KViX, €87 s (Cr(0) Xikcr(3H
DHBIZED DD THA D, LEN-T, EEMMAICET D Z 0REMEFMIICGEHDEERD
FHEFRICEICLOTHY . CrEDIXZOFEN LA IR TS, CreHAis & UTiEA
ENDEAITIE, EEMHEMIIZOFBE (Ceh)) 25h_xThd, FEFL LTEETSY
zh (FHE Bbrab - 7)) -2 KB oA 7V —2) 11, ?@Mi_%ﬁuénm\é
ZERB, BHA FFA OEBBENTHS,

BeHEEORI L 2ol FHE

BES%OCH0; (7 mhd LT1468 mykg/dayliY) 2 Etefl 2 EEBGHLES v NI, FES

BERIRDo5T2, LVBEDT v MBI SIRERSHEE (Anderson ef al, 1997) 8T,

Cr(3+) & LT15 mg/kg/day D 5B THEREIIRD bhiahods, 72 A0KRNERMFICELT

i, FENTEASZSESERFESRL TV, —8B89IC, 1.5 mgkg/day?Cr(3+) D& N E
(US EPA, 1998) X, BE~OFEREICEAET A L0 LIITFRINR,

AT SR LA L, BERBAEE L, RRMEEORMLY R 5B LE Lk,
#2 N RERF OPDESE |

. 2000, 100005 T*50000 ppmD HED ¥'= Y VEECI(3H)%E 7 v PRU~ U ATRMARE L 2F %
WAAERER (NTP, 2010) T, BAPREET S o ACE L CROBEERH Y . oEEL
BEbh 3 REMEEIFLIE, AR T460 mgkeBEORMET » MOE R IRIED I8 2 M40
Lizfeh, €2V VEEC(3HD T v b TONOAELIL, BERAED0 mgkg (11.9% ; Cr 1M1& LT
10.7 mgkg/day) Thot, ZOFRICIIARKEESRD bNAP272Z L, RBOEE
DIXAFRERLFRLBEL TS, Eh, TOFRRIE, #vU AT ThoBEOM (B
THRO b ok, BEREK (RRUCBWTEEINEFI~FS) #ERICANT, BO%
BROPDEEXZLITOL 5 LEHT 5, ‘

PDE=10.7 mg/kg/day X 50 kg / (5X 10X 1 X 1 X 1)=10.7 mg/day
BRI X D IRE R OPDEME

Cr3N&HR| L L THIRNTRET 5 L EO#HEEIL, FHBICEVRRY, BEHER T 0.05
pg/kglday, BEATIX 15 pghkg &72-o T3 (Moukazel, 2009) , ZHbDHEE—RIRSEFE L
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BEEEE LR, BUHERECEHEROBRICAH L T) BECDINE I »PEHWITD
Al oo RS AN -t Y AN A

7oA LCH., BNBEIZ%5 PDE EOBEHOE L 25 LY REHART —FBabols,
7 o AR UHERE Y o MES P OB NIEREO A FHNMARERN 0% THL I EhD (ATSDR,
2012) . OMRERRD PDE 2 EEMSS 10 THRLT, EHIC X 5BRERO PDE [HEXHEIH L
Glﬁkﬂﬁénfwékkﬂ) ST X B REIF O 7 b ACBE$ B H#E38 PDE HIZLL T O &
BYTHD, :

PDE=10700 pg/day / 10=1070 pg/day
% A BRI OPDEE

Derelenko & (3RER (1999) ik, FEECIGORIF# 131 (1A6RFH., BIZSHR) BRARES

koA, EEKECEBEAE HEEREE. BFRDE RUONREDBIEERESRD L

i, ©OEBEITT~CORERTRD bhk, LOAELIFT mgm® (3 mg Cr(3Hm’) Thd,

T ERERCIGNZ 7 v MCI3ERIEARS LR T, u\a“m_ﬁa LTHhegEE

.mab Biviedolt, ThbDT—F FHIC, WARE TOMRL 0.1 pg/m’ % B AMZEROPDEED
REICAV7Z (ATSDR, 2012) o

PDE =0.0001 mg/m’ / 1000 L/m> X 28800 L/day—-2 9 pg/day
MRLOJEZtHLﬁJ’;LJAii’L'Cb VAT EdG, EEREIC W THIER Lo T_o

SEIR

 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 nufrition. Nutr 1995;11(1 suppl.):83-6.

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

Derelanko MJ, Rinehart WE, Hilaski RJ, Thompson RB, Loser 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, Kiéppel H, Oldiges H. Carcinogenicity of sodium dichromate and chromium
(VI/III) oxide aerosols inhaled by male Wistar rats. Toxicology. 1986;42(2-3):219-32.

Moukarzel A. Chromium in parenteral nutrition: too little or too much. Gastroenterology 2009;137:513-828.
NTP. Technical report on the toxicology and carcinogenesis studies of chromium picolinate monohydrate
(CAS NO. 27882-76-4) in F344/N rats and B6C3F1 mice (feed studies). National Toxicology Program,
Public Health Service, U.S. Department of Health and Human Services. 2010;NTP TR 556.

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

US EPA. Chromium (III), insoluble salts. Infegrated Risk Information System (JRIS). 1998.
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a9 b

=91 S OPDEfEOEE
_ 239V b (Co)
&N ' et %A
PDE (pg/day) 50 ' 5.0 2.9
Fedh

a0 b (Co) ., REROLET, £ OBRA. BBR. BARUVLRE Vo FOMOTHLE
ELTWS, =20, VF 22 BI12 ORFIRABERERTH Y, ~E/u v 4R RUEME
Bl FRACEEREROBRORHER L LTHEETH -, £ FOULEARETHS, EHWEE
FiE. 1 B# 11 pg @3S0 FERENDIERT S (ATSDR, 2004) . E# 32 Bl2 OHES A
BiX 0.7~24 pg/day THY (NAS, 2010) . = UL k& LT 0.03~0.1 ng iITiHY 35, & MER
WBITHEE DV NOMFEEYFEIBERSFEINTW Y, 200 Med BziE, 7
5»/@:;\;}, B IR RICB TR L'Cjﬁb\fazn’cm{s

REEEEORIL & 2o e ik

IARC (2006) X, Filg=A FRUFOMOKEYE Co@HHEICIE, b MIMH L TRERBAMEDT
DR H D LR L7 (Group 2B) . HEFRBROT—FiX. 7 v FRUE b CORBERAERAAS
FCREESNAZ EERLTNS, :A‘/l» MERIE. in viro DERFHEICE L TIIBETHh o7
B, in vivo DREEEREFEREICE L CTIHEBETH - 7-, NTP L. HRUHEO~- 7 ARTNT v b
T%ﬁxbﬁ@%ﬁ%&ﬂmm%r‘ohtkﬁ L7 (NTP, 2013) , b MZBITABAIZLBRNBA
HRBCTERIIBLNATELT, BBRAEICELTS ﬁéhfh\fxb\ (US EPA, 2000) , & hiZ
Eﬁ%n%ﬁﬁ%éﬁmBA IRWTH, FOREMERZLESEITEVFTR TCHS (ATSDR,
2004) , B FTO IV FORARRIL, BESR CARESE LTALN TS EE TETHO-
l&ﬂ%ﬁéﬁjﬁohﬂnﬁ%&oﬁﬁﬁﬁﬂzgﬁhﬁé@ LT3 (ATSDR, 2004; IARC, 2006) .

| OEEROPDEE

EOREIFOPDEMEIL, AFRERE FOF—FZ2REIZL TV, 150 mgDE{L= 30 P %221
e MERERAOBRE SRSV TI, bEBREESEVTERER, RozkEinE <
ot (a9 k& LTI mg/ke/day; WHO, 2006; ATSDR, 2004) , =51 b & LTI mg/day®
CoCL%88~90 H MM L=t MEREE106] (BHESH. RESH) ORBRICB LT, FRimEkiE
DFEXITF OO FEIIBD bhih-o7= (Tvermoes ef al, 2014) , FARBHOPDEE % .
NOAEL 1 mg/dayZ EICHRE LTz, BERE (ﬁ%lhbb\f%ﬁéntﬂﬂ?s) EERIANT,
B OREROPDEEZ LLTO X 5 ICHEMT 5,

PDE=1 mg/day /(1 X 10 ><2>< 1X1)=0.05 mg/day=>50 pg/déy
MHPDEEOREILEM e MRBRAFEALLD, F3L LTEEREERIR L,
ST & 5 IR SR OPDEfE

2590 MU~ DERIC X DBRERICRSBEERDH 57 —Z i3y, T/90 b RUES =3
N MESHORE O RERF O FENFAEOFBIX 18~97%TH 5 (ATSDR, 2004) . BROBE
DA FARIBEMENZ L BB L, BOBRERO PDE [EXEIESRE 10 TRLUT, 5
- L AEREERED PDE EAEHEHLE (G BHIKERINTWBEEED) . BEFRICKABRERO a3
MIZES$ 5 PDE fEHIZLLTO LBV TH B,

PDE=50.pg/day / 10=5.0 pg/day
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B 2o P RO O OKEECEDIER, £ P THOERE Bl TRl rH D
(Group 2B) . - ' :

CAMEE. 1 R OBkt A1, R AREIC L D b FTHLNDREP AL DE
- BB D, ThDOF—FIMEEERLVENLOTHEILEZLN TSI L, EUER
B hORBAMECETAE FOTF—F ARV END, N MIEL TR, MRLT 7
D—FEZFANRD I ERTEBRLEELLNRD, b MIBTHEBAY A7 DB OHEREMEI,
MRL% F\ Tk 7=PDEME & IFIEF—Ch 3 (WHO, 2006) , BRARZEROPDEEZELT D
», BERABOMRLO.1 pgm* # A7 (ATSDR, 2004) .

PDE=0.0001 mg/ m’ /1000 L/m’ X 28800 L/day=2.9 pg/day .
MRLOEHITHARAZTNTWA I b, BEREICOWTLER L2 o7,
BEER
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&
$47 PDE RO

g (Cu)
- 0 L i) . %A
PDE (pg/day) .| 3400 340 34
il

i (Cu) I3, B—BBITHERTE 11 BEXKO 1 DTHY, i 2 SOBLRE, FQHE U
@2HEND, BURUE FOWVWTRIZE > THOUEDHETETHD, HlE, WHOHLOEER
BERRTAARREEERE L, EX2ELRCHIRASCHEECEEL WS, Gikaw @
. B u ARRE) 1, KB BROHRBESICB T 58EL LTROW RS,

| REMEEORILL - TE

BB O MRS BEBIEOH RN T — 5 DRENARL Ea—ic LY, ik, BEAEOSE
DEBICHVT, WEE. FRE SR F SR8 L ST ARERH5 - L AR SN THS
(Araya et al., 2003) . ' '

B OB EROPDE

A, Ty FRUAXERWIEFEBERCES-F /) / 7— MIBETIRBRREREA TS

(IPCS, 1998) , 7 v M, FBREUSRICXT52EBCEAL T, Zhb0 )5 LTREENED

EVWEMORE L Ml &N, T v RZ500~8000 ppmDFEEESE AT & IR S U 13 BRIRER

BT, ATEFEEOBF AR OAEEMICEE9 2NOELIE1000 ppm TH -7z, 2000 ppmEL k-

- OREFHCBWTIHEERTEENTEY b/, NOELIX1000 ppm, 64 mg CuSOy/kg/day ($7 &

LT17 mg/kg/day) HHE Thofz, (Hébert er al, 1993; IPCS, 1998) , EIE{FEE (H&LIZBNT
EEINEFI~F5) 2ZBEICANT, BOEZEROPDEEZUTOL 3 ICEHT 3,

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

EHIC L DRERFOPDEE | '
SRICBIT B RAM L Ca il BANC K BIREESICR SPDEEOEHOBL 25 & 5 2EER
FIERET D LB TERMP T, BELREIRBOWTHE SN MENRATNLERS L
8D S B, b FOBLERIE, 30%~40%FRNTHZ A TES (Wapnir, 1998) , SR UME
HSSRME O NIRTRRF O A FHF A RMR30%~0%IZBEONTWEZ L 2BEE 2 | EOBREED

PDEEZEIEAIKI0OTHR L T, EFIC L 2RBHOPDEEZEH Lz GIEICEHIN TS L
¥Y) , BEHICK2BREROFICET SHIEPDE[EIIEITO LB THD,

PDE=3400 pg/d / 10=340 pg/day
W ABREEEOPDEM
WA SNEEOBEICE L. AETETHorF— 25, S, FH TSR AR OMRL 254
EHTWER S THD EEL LN (ATSDR, 2004) , BROBREIFOPDE % EE(EE 100 T
LT, MABRZEOPDEEZEH L GIHEIREHIhTWALEBY) ,
PDE=3400 pg/day / 100=34 pg/day
BEIWR
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