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K ILF AW D PDE A5 E T D BRICH W FIEOFERIZ OV TR, k1R d, KA KT
A VNCEENDHILHICBE L TIE, BHrimst. BUBERIC X 2 Eta s L OMFZealc . [E BRI
e (BANCHEASND D) KOTA XA, WOISHFRY RIS K 25 OFElE s 1 fd S
NN D T — 2SO CTEHliA Th T\ b, 2O rt A1k, ICH Q3C (FEREE) <k
RN FHNZER L T D, RORFL AR OWAFNCIS T 5 PDEEZRET H7-HIZ,
RO HMERE Lz, FHICETDHILO LT D700, ik 2 OF A2.1 (29, BFN#H
9% PDE EICOWTCIHMUE A L CTAERET | XX 247 LTz,

PDE fHED R EARIL L 72 > 7= BERRR 2K E L et oM 2 . wEBN ATk 3 1R,
Ir, Os, Rh XO'RuZBHIL TiE, WTNoFEEREK TH PDEEEZZET D700+ 727 — XN
FELRW=D, 2 b 0TED PDE fEIL Pd & OFEPIMEIZ RSV TRRIE LT,

PDE fE% % ET 572 O OLEMFTHIIZB W TER L2 BERICOWT, EfLZBBLZOIEIZLL
TR,
o HUHIF T LD BLIRTE
b MIKRT DIRE LR LT — 20 5 b e/ b o
B b Yl 2 Bl
e Rl
1 1) 70 FEAMG R A

AKHA RTA TR EFon T 5 —FOIR M L Cix, &, K. ZB5LONEEE
BRERICR D —HEREOEENTD LN TS, #Mileb0THHEAITIE, ZeMil ko
PDE fHEOHRTEIZBNWTIN O DO AELZFE LT,

—HREIT . b REICh T 2 BB ORGEIC ST PDEEARE L-, L v &M oEit
BOSFEN R Y L2 LN THAIE, ERORZEEFHMIICE N TZEORPLEZ R LT,

W ABREE (A% 5 22 MEEHN & OV PDE EO S I 4 72 - Tk, ki 2 W72 iR BRAE L 0 & Al
PEEE (FIRATRER ) 2 AR B 2 @0 L TRV, W ABREEREO PDE fEIZ DWW T
X, FIARREZRR T — 2 ITIG U, WA (FERERR) T mEn o5 Lz, WAKl (B0
A I FERAOLGEITEE) © PDEELET H700, HEIE 1 B 24 FFf, @ 7 HF@EE
I L7,

HH RO/ L IEMARKBOT — 2 0372 0WGE . X7 — % 13 d 5 BN EEMEFHI 50 £ 135
Z O WEEAICIE, ROBEREOEYFOFAEL RIC LZEEREEANT, #0550
PDE fE & 2L H OF 5% D PDE fE A4 H H L 7=,

o RRIIBRFRIF O M EAIRI RN 1% - AE AR 100 TR 5,

o ROBBEFTEFOAEMZHIRI RN 1%L L. 50%AT - (EEHRE 10 THR1 5,

o ROBRERIF DA EHIRI RN 50%LL E. 90% AT - EIEMRE 2 TR 5,

o ROMETEFOAMZENIRIAFEN 90%LL E - EIERE 1 T 5,

B O BRFE RO LW R RO T — & AT ARFORREMREIRFMEEZ AT TE R o T25A1C
1, EERE 100 TR L2/ 050 PDE flz W T, EH L I A® PDE iz & H L
7= (Ball et al., 2007) .
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WBZENTE D, dHMEOREE, Fit &5 PDE EIs%E PDE B4 LRI ->720 | FE-7-0
BAREMED B D, DO 5/ ¥ PDE EOBIMFIEZLU FO L B0 Th 5,
o B HRXEEEA D PDEMEOFHOEME LT, 183 O OIRERO PDEEE BB T 5,
BHERRHIIC S & | FERAICW AR O PDE AR L V#2255 8 05 5.
o ERTABGEICE VB SN L XIS, TR SRITEE ST 2 LA TS
NDME D a2,
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o X PDEEOREHICHWAELBICEEL T, AT EOREENTHENDH
BEROREEEZEET D,

o RFTHEOINTHINLWEGEIZIL, %€ PDE 23 2 LE X220,
o  FIHFARERGAICIE., BRT H2HGREIZE D TROEWFOFHAELZFMEL., ZhE
% E PDE fEIZFR 2 B 53K X B Yi%n R OEW PRI AR L g+ 5,

o AEWMFHIRIRARIZENRD DAL, % E PDE EICEE RS2 A LT

X, BlzX, RFTEEOREN TRINT, TR ORK O IRERO A5 H

LN 50%TH Y, BEXTDHEGRIKC LD R OEWERFRIHERN 10%TH H8
BIZIE, EERE S AT 5,

o HT e HRIE DT DITIREZ S/ PDEEAY, 8%E PDE fEA LRI IGE IR, ERHE
WZOWTDOEBEEVNBELTDHZERnb D,

3.3 € PDE fE% k[B] % SR AMY) & D %4 M

XE PDEfE (£ A2.1 &) % LR iE MR, PR TEFIZB W TR SND Z
EMHD, BB, UTIORTEHIZTHFITHY, ZNBIZRESIND LD TIEAR,
o [HX#H
o HMAR (FlZIE. 30 HRELATF) &5
o BRERIRGNEE - W (BIZIX. AEMEEDTEF, RHUEOMENL L TV WRIR, AR
[z

EERE DY 77 77 % —« 77 a—F (IPCS,2009; USEPA,2004) % AV 7=, #% 7 PDE fE% b
1% SR AP B O LR OF % LL NIRRT, ZOMo7 7e—F %W T3 EPDEE% |
[0 2 LR AP EOZ S MEZ R L TH LV, §%E PDE iz ERI2 tR MY EOREICEH L T
1, EBNCE DR EEFHHTRETH D,

Bl 1RO RAIICEE X NEENTWD, £k 3 Otk X OF /77 75, NOAEL 2% 1.1
mg/kg/day Th 7=, EIEFREL FI~F5 1L, 45, 10, 5, 1 KOV EFRESNTWD, k1
(ZFCH LT BRI ORERER) T 7 o —F 2 VW T, LFO X 9 PDEENEE S,

PDE=1.1 mg/kg/day X 50 kg / (5§ X10X5X1X1)=220 pg/day

ZOBE . ETERK F2 (FIEE=10) I2oWTIL 2 2OV T 77 7 Z—IhE+THZ LN TX
Do 1DFFFvaxxsr 47 A (TK) . 2 1 DI ¥ af A FI7ATHY, TNEND
FPHIL 1~3.16 TH D, MEEFYEHIIS AMTHL b, B1EES (~1 28 o5s
21 TK FAEAR A 1.58 £C, £7H 1 mIEE (~5 =) o512 TK il %k% 1 £
BWFEHZLeNTED, BERBE R ICHLTYH T 77274 — - 7 7a—F&2 AT, @ 1 [BES
ENHZERXOEZRAUCEIVERL, #2752 LN TE D,

BRI E=1.1 mgkg/day X 50 kg / (5X(1.6X3.16) X 5X 1 X 1)=440 pg/day

FHRICETHHDETH20, ZOMEICHOWTIRMHEE LA LT 400 pg/day & 3%,
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B 2 : TK FHEARE T 7' o —F 1%, BERKT 7 2 —F 232 PDE MR E S V-t A
WKL THEHALTHEL X720, Ju# Z IR LTIE, MRL (B/h U A7 L~L) Th D 0.02
mg/kg/day 25#% 1 HIFI D PDE 2R ET H7-DICHW B (Mg 1 21R) , SCHk T 208
M4 ERE SN TS, ZomFE, I 1 EEL (~5 ) oA E £
LA T D, —RBUGEERZ FV T, MRL 2> 5% E & 417= PDE i 1000 pg/day % LA F o X
INMEIE LT,

R SN 7= H#=0.02 mg/kg/day X 50 kg / 1/3.16=3.16 mg/day

EHIZETHLOLETH20H, ZOEIZOWTIEIEEE A LT 3000 pg/day &35,

ST
MR—HEGREN 2L L FOEFFNCE L TiE, I k— &R &L AV TERE PDE 57 HFF
RREZFENT 22N TE D, IEXFITHH SN TND — BRGEREUIFEREOHRK Lo—
AixbGAEN 2L #8058 (B2, AElK, 7 UK, TasliorsEal v K)
IZB L CTlE, %€ PDE O OFFRIREOFRMICFE 2L ZH\\WAH Z L3 TE 5 (Holliday et al.,
1957) .
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KHAA RTA ANTBEENTWBEHEIL, TNHOFME (PDE ) M OMUHKIF ICIEET 5 A fEM:
IZEESNWT 3 2D 7 T RICHFEINT WD, FFAEDORREMZRE T 2 EK & L CTiE, EIHELOR
ETRCHH S5 RENE, ERSORLE TR THEH SN D FE - B4 o Z oo tE R Y
& HARICERE L CE 2RI TH B ATRENE, WNCF N B I D FEER O FKIRTFEE R N OB B A 2
FFoNnd, KA RTA4NCBWTEL, TOHMEZRE 2, RBEFEEMEWVILE & iX, KK
TFERED SiJFT 109E %4720 1 LA F 5 SN TV bHIe#E (Haxel et al, 2005) 09 HD &
T D, JTANEEDOTIEL, FIHEDOV AT THARA Y MIESEADLE T, BEEREWE D
D, BANCE ENDEHENBRAEENRD DN E I NEZE L (F 5.1 2]R) , oRZ A Mo s
FZRATUTOLEEY THD,

77 A 1:As, Cd, Hg XO'Pb I&, & MIXTHHMEME TH Y, EFELOELEIZIB W THEHD
FIRENTWDE2, IEHAHSN TN EDTH S, HANCEENE 2N O OTLHEDH KD I
BENE, PUH S DEE - B8 (B, SEWHERORINA) Thb, Zhb 4 FEOTEOY
AT THAX L MTBWTIEL, 20 ORRRMEE O, JuRAMY) OIELENIEIR M O 5-48%
BOERICOTE2FHMERMLETH D, YLV AT TEAA L NORER, HR2EHEZLELT S
RERRER T A DL MNNC 72 D Z R0 . BEHIITHERR DT D7 7 2 1 tRZORBIEEND
BAND D, TRTOEERBRICELTZ 72 1 mERMYOENEZLEET L LITEESR
TV, YRZ 7B A FOFER, PDE G A MRS 5 ECTHERIGAEIZIRY | FEROSSY
Dy A1 TRAMMOZOERNEH SN D,

I TR 2: 2DV TADILHEIT, —IIC, FEREEICHKAF LT Mok LESEZRET 29E
ThdrEEZOND, 7T 2 THIE, [HPIAFAET DB R ATREMICE S &, BT
T A2A KON 2BICAEE N D,
o 7T R2ATTHRIF. HAIFIZHFEET D ATREMEN LIS BN 28, JER A O LR LR
KOG DRIV AT T B AA Y MIRLETHD, 7T A2ACEEND T
FlE. Co. Ni KUV TH 5,
o VT RMBILHEIL. RIRGFIEENDIRL . TOMODEE - Eif ) HlFRES U5 FTREMEDME
W END BFIFICFEET D AREME IR, R E LT, 7 7 A 2BnHiE, FEK, IR
TN X132 O At o LA pR sk 4y O B P B IKIBICIRIN S 2 WERY . U A7 TR
AU RNDBRAATHZENTEDLLDTHD, 7T A 2B IZEENDILHRIT. Ag. Au,
Ir. Os. Pd. Pt. Rh, Ru, Se X (XTI Th 5,
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JFAR 3 ZDYTAOTLHEIL, BOEGICX D HENEERMNKNEH O (PDE ENKE <, —i%
MIIZIE 500 pg/day #8) T D, WAKNERICE D2 BHIED Y A7 TR XY MZBWTIE
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Sb KX Sn TH 5,
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EINRo BRI HONTIE, ZOHA KT A 1 kUWEYW&bﬁU\~J15@iﬁ
F%%ﬁ@ﬂ¢ﬂﬁ@b\Xmﬁih1wéﬁA I ML EAMSIL. FFEDTE Blx
W% EREICRTT 5 AL IFREREREBFE 6T 2 Mn KT Zn)  SUTRAERLE O § Ei®%ﬁ(ﬁ
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NI, KTA KT A4 RS 472 PDEE & OBHRICI VT, BAIROLHE MY &2 T2 2
CICESAEBWNEVLDERL, TOURITERAAY FOTOOERE LTI, Fl2ITRESEN
R LT 7 — & IR O L < TIINFIEGESEE SR 4t37 2 (H I NS/ SUTAER SR S
BoNDT—2NETFENDR, ZNLICRESND O TIEARL,

REEEIT, VA TR A N EOVEBFEZED AT B T RETH D, VAT TEX
AL MINTBFITIOL~)VKE R AT TEARXA L ORI, VAIZDOL~LIZREST-HD
EITRETHD, BRI ATV AT <=3 P A F v R (BlziE, Bmsnizy —w&U/
R@%%@W%@%@&ﬁ@%%)ﬁﬁmﬁ@@%@f&é&m@%f\ikﬁm%%&%®f
H7p, FERICE bW A7 <32V A b7 at 2A0iEH (R Y — VRO UIN
2 FIEOIEH) bFRIND, VA TEARARA L MIBELSDFIEICHOWTIE, ICH Q8 KW
Qo ICRIRENTEY, KFA K74 U TIERHEY LT 72w,

— Al

AKOARTAVOHBIZBREL, VAT EHAA L OT B RZHONTIE, AFD 3 DDA
7/7(;&&@%?5 LINTE B,
UK D RLER R T OILREARM ORI = FEIZT 5,
o BARIFOE 2 DITLREAMY OIFFEITE LT, FHME T FHIME & 3% € PDE E & Okl %
179 Z LI X VFHEZ1T ),
o UFURITEHAAL FNOREREZME L., CET D, Yok LREICHAAF N EEHN
F+ b DO THLINE I MR L, XITRAIPOTTE AWM EZHIRT 27-DICBE S
NDREBEMOFEEIZOWTHERT 5,

Z L DEHRITEBNT, ZbDO AT v FIXERHIMRET S v b, IBADRTRENED & 5 sek Al o
Ebmmﬁ%ﬁzﬁw L AR T A REIR T T —F ERETHET, VAITERARA LB
TRV IEEINAZ EBRH B,
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TEFR ALY DL /R2ETR

AN DOIE BN TIE, TR OEAER R EIRO T 7 T =13 ZIG DT D,

o JFEE. WA ST OO RGFIRE RSy D FUERHZ B W TREKBICIRM S Lotk (Bl
ZIE, M) (ZER S IR AN, JFHED Y X7 72 Ak ME, WA TR
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. @ﬂ®%ﬁK%WEﬂéﬁ%\me%Mﬁ CEMMIZIRIMENZR20R, Thboh

(ZAFAES D AIREMED 8 2 JE R K,
o BUERBE - & ED ORIV SUTRGF TIZBAT T 5 nTRENED & 5 TR A,
o AARR B SN OBA P IA T 5 ATREMEDS & D Je R,

WO, "AIORGEIZB W THW LD #BI72FRE < EAF, %0 - 2% 5 % OWERR 7y DBl &
RLTELDOTHD, ZNHHBELEEZREKR T 2 ERZOZNZENN, ERICBIT &RV )
ITHAERIZ LD, BA~OTE AP OIRBANCEET LR HDH, VA TEAZXY FTIX
EAERY 728 2 DIBANELIE S O rE A O BT, JAIOTE RN OMEICEE TS 2 k%%
BT HR&EThoD,
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“ * > TR

| 2 S  mmE
i ED
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il ONZ R 5 D BFOEE R OV B BRI B 5 4% (GMP) 7'm B RIS K VKT 5 Z L3 T
AR

w* BLETRICB WD CORBRUK OIS K EZ AW TV DA, A SDTHERMPOENY
A7V E. INEE (B2, RRNIER 7. B AR, *li%ﬁ)@m@ VN S o
WCE VIR T A2 EnTX B,

ETER TR A MM DR E
%E%K%mént%ﬁﬁoﬁ%aﬁ BT AEBENTRAMY « £ 5.1 [ZBFoni-rtED
WP E X ﬁMéﬂt T U THEITI AT TERAA L FOFRIZEDRITIE

R, ZOHT A — ﬁbfi\miTﬁ%®%fi%ﬁf%@ YL ITE AN DE B
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JREER O/ SUIHBIPIAFET 5 Z L 235 2WERTR MY - EXIICHNS L5 DT
IRNDN, B DFED LRI K O SUTIRIAPIAFET D22 DD, TN b DILHEN
FFNFNIRAT D AREMEIZ DWW TR, VAT EAA L NIRRT 5 & Th D,

BROBKOY A7 TERAA L MZBWT, 75 2Z2 1 FYZ T2 2A OILERFYHBIHF| P IZIBA
THAREMZFHM T REThH D, EHRAILTRAFDOU A7 TEAAY MZEBWT, #£ 5.1 128
FToNT=r T AL, 7T A2A KON T A3 OILHEAMP N BA|FIZIRAT 5 Al GeME: 2 F 3~ X
TH D,

BIERE - 2R EBAROBEN LR AMY « BIERW - #7 LB ROTFEAHMP OBRNITIRER 72
DTHHZENHY, VAITEAALY MIBWTEETRE oHE MM O IL, B ol
IZEEF & D ki « 28 ECIRTF T D, TREOMFE, 5% « v B O®IN, 5% - 28 B @R
KON GMP FBRIE, BLERN - s RHCRO LE MBI OBRANZIEK ML ENTE D, BED
B DEFED TR AT OV TR, ARSI 1Sl 2 RUERR - 22 O ER ORI
BT 2 RIS E M ~&E Th H, HERM « 8 EH RO TLERMPIZONTOY Z7 T &
ARV ME, BRI LZ—#HO, W dEEORE T o AR O TREE W5 Z 0% < oA
RHVATTHEAAY MZBWUEHTAHAZERTEEHLDOTHD,

BOERR - 2 H0 b OLR AWM OV SUIBATO FREMEICE L CRMEi 21T - 72556, — RIS,
JEHROBGE TRIFRAORE TR LY LIEH - BITOREES LV G0N O TH D, KAIORIE
afif - A B HRO TR AMD ORBEIL, FERRER I - g8 BHAROTTA M OREL D LN
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ACGIH (American Conference of Governmental Industrial Hygienists)

K[| pE S A S R

ATSDR (Agency for Toxic Substances and Disease Registry)
BRETAEWHE - FrERRRIT  CKRE)

CEC (Commission of the European Community)

BRINZE B =

CFR (Code of Federal Regulations)
BRI CKRIE)

EE~<RXT A2 b (Change Management)
EHEERERL, FHMEL, AL, FEHL, ROV E2—F @RIV A2,  (ICHQIO)

CICAD (Concise International Chemical Assessment Documents)

[EA LA B R S (WHO)

RahEte%k (Container Closure System) :
RFN 2 A LIRET 2 0SB R Ok, EROEARTN, RO X > TS 5I2iHA
i T D50, kb ENS,  (ICHQIA)

L HHERRS (Control Strategy) :

BT 0 Wiy o OVRE TRROFE N HE v D, WY 7 A OBRBIERE K O 4L E 2 ARFET 2
HE SRR, BRI, RN OB O SRR ORI B S 5 /85 A — 4 RO
Rk, R B OVER OMEER SR, TR, el L OB 5 E =4 v /N EO
FEROBE %5855,  (ICHQI10)

‘EHEME (Control Threshold) :

TCHEAMP) DOFMIZ BT, FIH UL R AWM 5% EPDEEA B X 22 & 2R T 572
DIZEBMPREHERZN RO NDNE I DERET H ETHWOIAREM, Y43 REEIL,
TR G & 70 B 058 D LA DFE EPDEE D30% & EF S D,

—H#5-& (Daily Dose)
BENA S HE T DA O E,

EFSA (European Food Safety Agency)
WICPN B it 22 A B

EHC (Environmental Health Criteria)
BREIRMES 747 V7T (IPCS, WHO)

EU SCOEL (European Scientific Committee on Occupational Exposure Limits)
B DR SENR IR IR AR o B2 E B S

EU SEG (European Union Scientific Expert Group)
RRIN GRS 2 7 — 7

A ¥ (Herbal Products) :
By & LT, A RO ) M [ 38 5L UK O A 2 e R38N, i iols. W) 33 BB
KDOLOEELLGELH D,
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IARC (International Agency for Research on Cancer)
[EIBE A AT ZERE RS

A== kU Z2Z (Inhalation Unit Risk) :

KT pg/L AXREH 1 pg/m’ DIRFED & 2 WE ~ORFGEHIIREZEIC L VAT S EHEEESNSE

DAEPFERIRRENAY A7 O ERfE, WA=y N X7 OMFRITLLTOLEEY 2=y N R
=2x10%pg/L OFGAITIE, 1| L OEEKHFIZ 1 pg & ENDLFWEIETEIZ DT> T HRES

Nzl &2, 100 HAYTZ0 2 NOFISFENAJEG HEE LIRME) ARAETHEFHEND,
CkEBRE R T)

IPCS (International Programme for Chemical Safety)
B 2 AR

IUPAC (International Union of Pure and Applied Chemistry)
EFRMIE - SRS

IRIS (Integrated Risk Information System, United States Environmental Protection Agency)
Ha U A7 R AT A CREBRBEAET)

&/ EHE (Lowest-Observed-Adverse-Effect Level, LOAEL)

—EDOMEFESM T T, ENEMOIERE, e, k. BEIFMIS, Fl—Of &K USREOIER
(RHHR) AW E XX LGS A ELREEZSIZE T ENERIBIETHRDOND, HDW
BOR/NEE TR/ & (FHE) . (IUPAC)

EE[RFA (Limit of Quantitation, LOQ)

IMEDERRR L 1L, BWOIRKEELEEZ > TERTE S, RETICFEET DO RIS D
HIKOBEDOZ & ThHDH, EEBEHRIL, EHHICHFEET 2IRIREOWE Z EET D56 O HTHE R
TA=HTHY, RS, SO fRAERY DO EBIZBWN s s,  (ICHQ2)

/IR (Lowest-Observed-Effect Level, LOEL)
B BRI B W T, BEL 272 N XUIXEWIC BT B 5 00O I8 RAEE Xk
BREOAMZEMICHBEREMEZA TS, HOEWEOR/INE,

{EIE£%% (Modifying Factor) :
BHEFEOFEMIPHWENIC LV IRES N, EBROT —F %t NOREMIZINGT 572D DR,
(ICHQ3C)  (Bhd#EMEE 4«48 ¥k (Safety Factor) | M)

&/NJ A7 L~ (Minimal Risk Level, MRL)
AT/ U 27 BNnweEZx b5, AEWEICHTHE ho—RBEZEEOHEEE, (ATSDR)

NAS (National Academy of Science)
EKBVET T I —

MEME (No-Observed-Adverse-Effect Level, NOAEL)
—EDREZESLMT T, EAEMOIZEE, e, E. BEIFEMITHRE e/ ELE2M5
SIS SN ERFER IBIETROLILD., HIWEDOERKIEE Ik KE,

e (No-Observed-Effect Level, NOEL)

WREE 2T 7ot FIATEMICB N T, W5 BT L TH, TORAEMEIIREOEYZ
FNCABRIMA 200 HWEOR KM &,
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NTP (National Toxicology Program)
KEEZEHEE T 7 7T A

OEHHA (Office of Environmental Health Hazard Assessment)
BREEIREEA EMRER (DY 7 =T KEH)

OELV (Occupational Exposure Limit Value)
Tk SRR R RS M1

OSHA (Occupational Safety and Health Administration)
S AT CRE)

PEL (Permitted Exposure Limit)
PR IR

A — HEREER (Permitted Daily Exposure, PDE)
1A 272 0 QBRI E £ D e R AW O RIFARIRIE,

MHT A 7% A 27 (Product Life-cycle) :
WIHBAZE D & TR A2 CTHRUEARFE P IR ICE 5 £ T HEMmDEmfE,  (ICHQ9)

g (Quality)
L, VAT A, T TRIR D AERMEE OMAA D N ERFIE A7~ TRE (ICH Q6AIZ
BT DRI KO [E] 12T 2EHRSR) . (ICHQ9)

B Y A7 <RxY A2 (Quality Risk Management)
LT A TP A TNV EBEUT, EELOMEIHRED Y AZIZONTOTEAA N, 23 ha—
v, Al a=—vary, LEa—MbLRHREIE-T-7rtk A, (ICHQ9)

mE Y A7 A (Quality System)
B B a2 FAT L, SE BRSO S ZRGET 2 Y AT MR D H 5 2 MlE O Fi,  (ICH Q9)

U A7 (Risk)
fEFEDORAEDHEFT L ZNNFE LT L EDOERMEOMAE DY, (ISO/MEC Guide 51, ICH Q9)

V27 %% (Risk Acceptance)
VAV 223 HEERE,  (ISO Guide 73)

U 2275381 (Risk Analysis)
FEE SNV — NICBET 2 Y 27 OHfeE,  (ICH Q9)

DA T7EAAL k (Risk Assessment) :

VAT <RV A L b7 AOH T, VAZIEDDLIREEZ XEFTHIEREBEET 57K -7
Fut A, NYP— ROEE, KORFENO AT — R~DIREEIZIED U 27 OS5 & S-SR D,
(ICH Q9)

V227 a ka—) (Risk Control)
VA< T Ay NOBBRREEZFE T 5178),  (ISO Guide 73)

) 27 #:5%E (Risk Identification)

U A7 ~OERXIIFBEOFBREZR LT, EEOBRENRIEK (NF—FK) Z28ET L7200
A RN CTERAT S22 &£, (ICHQ9)
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YVR7 <RI A b (Risk Management)
VRAIDTEHAAL M, avba—)b, a3a=kF—ar, LE2—DOKEECHL, B~
XA NOFE, FIE, FEhiidRHELTCCEMAT A2 L, (ICHQY)

RaM (Safety)
K@ DR FIZBNWT, HIEWE~ORRIZ LA EZLEN A U R WERK NS, (IPCS,
2004)

RV (Safety Assessment)

EZFEE AT — R L OMb 2R QNS JEMAIC I 2 SIZBE L7z U 2 7 (220 TORFER
LR OGN EZER LY e —F, ZOMEEE. LIXULIE (RIUA R A4 0280 TH) U
AT TRARX N ERIFEEOICHWSNS,  (IPCS, 2004)

REfFE (Safety Factor)
NOAEL T ZDMDOBIE (Bl ZIFR 0 F~v—27 R—=AXTZ OEE T IRE) [T 2s
TEAACMEMFICEIVEHSNALIESH (HERN) REZETHY, FA - HERE
[acceptable daily intake] IXIM%F— HAEHE [tolerable daily intake] & o 70228 X IXBIfifE7R Y
R BRIpNEBz bNHSHRAE (EHEEEXIXZOMOSREE2 LR THRIT LIS
HHENEH SN, ) 2EHEHTDOOLDOTH L, BEHEBOMIMEILX, FEZEOE, R
SN D& N BRI OFRN NS AT BE R B P RE RO B I AF 95, L RO
EHFEZZM . 72 A0 MRS | TREERMRS) o (IPCS, 2004)

HAME (Severity)
AP RS UR LR O,  (ICH Q9)

REBAEE (Threshold Limit Value, TLV)

FEAEDOFBENGEXELR BHARBEIND ZENTEDLLELLN TV D ESTREE (3

7ob, FEMIITRERE & fARRE L OICh 2BE) . ZOfEIX. ACGIHIZ L V& E S
(FEIC1EILET &) | 1B 78 [ S 8 [ 22> 38 40 5 00 558\ 36 1 2 B (5] 0 25 S 45 2
(TWA) THY, LIzio CEREZBICHELIZHOTHS,  (IUPAC)

WREEIINESE¥ME (Time Weighted Average, TWA)
ACGIH ICL > TERENTWDH LB, @l 1 B 8 B2 40 B O 55812 3617 2 EERIIN
HEHRE,  (IUPAC)

URF (Unit Risk Factor)
= MU RTRE

US DoL. (United States Department of Labor)
KE T EE

US EPA (United States Environmental Protection Agency)
KE BB R T

WHO (World Health Organization)
SR A B
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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.

2. 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.

3.  US EPA. 0410 Boron and Compounds. Integrated Risk Management System (IRIS). 2004.4.

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

5. Haxel GB, Hedrick JB, Orris GJ. Rare earth elements-critical resources for high technology. US

Geological Survey 2005;Fact Sheet 087-02.
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i 1 : BRERIREEME OB E Ttk

KATA RTANTBNTIE, < ORICHEH L T, EFRMLITHIT HEEREEZE O TFIE
(Pharmacopeial Forum, Nov-Dec, 1989) X NPCSPMEFWE Db MY A 7 OFFHl D 72 12 £
M L7251k (IPCS, 1994) (29> T, PDEfEZBHT 5 2 &1 L 0 SR ARH O FgREE L~/
WERE STz, T D OFEE, US EPADIRIS, US FDA (US FDA, 2000) K O Ofhiz kv A
WHENTWALDEHELEILTWD, REPDEEDOHRIZONWTD LY LWEfRED-HIZ, 22T
ZDOREFTIECHOW TR T 5, PDEEDOFRTEICMRLS AWV S ZEEICIE, EIEFAEIIMRLO
HHIZHAAENTNDO T, BIMOBEIEFREITHWC L TW R, R AMIERITE LT,
1:100000D Y Z 7 L~ L iz = N U A7 ZEAPDEEOR EICHW Nz, T b
FRIDMEBNDE /) 77 ZICFHE SN T WD, BABRERF D% EPDEED N D2 %, TkIEMEE
R Z W, EEREEZEH L. & OICFERERR~OM O NORRA R EELEZR L TEH I
TW5,

REPDEMIL, & b2 EiERIC B 1T ANOA)EL X IZLO(A)EL2> HR D & B EH ST

o

PDE=NO(A)EL X b MMAHE A EfE/[F1 X F2 X F3 X F4 X F5] (4.1.1)

R EPDEfEIZ, £F L <IINOWQELMHEH 5, NOAELD G H M TV WIEEITIE
LOAELAHWHTH LV, Z I TREINHEEFREIT, 7—F %t MMET L7200
DTHY ., BEREEZ 747 U7 (IPCS, 1994) IZEWTHWHNTWD TIRIEFEMGRE] KUK
EHF ST 74+ —T 2BV THWLNATWS HEIERE] Xt 2228 EREOLDTH D,

BIEREIILLFO B0 TH D,
F1=F&[H] COIMFEAT 5 72D DIRHL,

v hOF—ZIZB L TIIFI=1,

T v BB R ~OIMEIZITF1I=5,

< ANS E R A~OAMEICIZF1I=12,

A XBHE b A~DIMEIZITFI =2,

T NS F~OIMFRICITF1I=2.5,
P D B B ~DIEIZITFI =3,

Z DM OE S B R ~DIMEIZIZFI=10,
FlIZ, BEEMFE L & b & DOIKRRERE, TobbRELREZEEBICANTZLOTHD, KEHE
(S) 1%, AUz kvEHENS,

S=KkM°® (4.1.2)

ZIZC, M=ETHY, EH kI 10 THDEIND, X AL2 ITHWLNDEKRETZRIDOR
ALLITRENTZEBY TH D,

F2={EIRE DT X E2BEIZAND 2D DR E L T10,

—RIZ, TRTOIRBEAMIIK L THREI0ON G2 DI, ATA R4 2B TH108—EL
THHWHNTWD,

F3 = 0] g D R & BIEIC AN D T2 D DR,

DI EBAERE (FoWEUT Y TIEIER, 22, A X LYV TIETER) Mk 5
BRIZIZF3=1,

W E RO IR 30 /3 — S D Al R I I3 F3 =1,

o R O6%E A [FRER LIRS - O3 SERIFRBRIZIZF3 =2,

o s O3 & A HIRREBR SUTIET - R O24FE BRI ZIXF3 =5,

K0 IR OFRERIZITF3 =10,
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TRTOFEFICBNT, FHHEAOFHOWR ORBRIZITE W T ORI HCERS, il 21X,
o BEEOE A MRBRIC IR ER A VBN D,
Fa=EE3ME. Hl2E, BnmtEr b WRENANE, MREE U O A I S
N5 END D, AErERBRICB W TE, ROBRENPHWLND,
RHATEMEZCE 5 IR IR ETEICITFd =1,

RHAZME 2 E b WIB IR FEMEICIZF4=5,

RHARTEM: 2 0 5 AT TR IF4=5,

FHA T 2 b 7 WM AT TR im-m

FS=NOELN LN o GBIl S5 2 Endh 225,

NOELIZ [ZF5=1,

NOAELIZEF5=1~5,

LOELIZIZF5=5~10,

LOAELIZIEF5=10,

EFEALEDOTHEICE LT, 2R LEEERIT. NOAELENOELE OEWIZOWTEAE L TE 5T,
R EPDEM O EIEIN LT HEICB T D BN THE] 2L DNENITOVNTELRL TV
Mol T-, %D%ﬁﬁwmmﬁmﬁihmmmﬁ%w%hgﬁkUmﬁ%w%ﬂko

b MAEMEIZ, & MNRABLOEREES0 kg IE LT b D THD, ZOFEDOFHAEIZH W TEH
SN D IEERTEO0 kg XIE70 kglokt L TE VRN ZOREIZ, BMoRefszitds, B
Lo TUIMEENS0kg R TH D Z LITFEHR SN THD 0, TS0 BEIIPDEEOREIZHV S
THLAL BRI L VRSN TN D EEZLND 2L, ROVEERBONER SN TS Z LR
HENDORETTHDH, mICFEHL L NEANPERD RO EZENEOWARERTH L L EZ DN,
ZONBEMDSDOF —Z BPPDEEOFREICHNONTNDS, Lz -> T, REPDEMEIL, /NNEA
NEMZER L EELICLHEY RO THDL EE L LD,

LA LIOBEHAMF E LT, Tvermoes® (2014) I2X Vi Iz, b MEEZFICBIT 220 Fo
BERBRICOWTEET 5, JRIMEKIEINIE] MéMMHﬁM@MwT%éo_ ﬁ% BiFs=
2L MIZARAPDEMEIL, RO L HICEHEND,

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

ZOHNZBWTIE

v FORBRTHDHT-OF1I=1,

t MEKREEZBET H72HOF2=10,
AR 290 Th 572 DF3=2,
HEREMENTRD LTV RN DF4=1,
NOAEL AW H TS 72 F5=1,

FALlL: ZOXEIZBWTHEIZHAWOAE

7 v N OKE 425¢ ~ U AD B 43 L/day
IR T > N OIRE 330 g PAVEI ISy 1440 L/day
~ 7 ADKE 28¢ LTy SO E 430 L/day
IR~ 7 ADRE 30g S NYAT Gy 28,800 L/day
E)LE Y NOKE 500 g A X DN & 9,000 L/day
T IV OKE 2.5kg L DR B 1,150 L/day
U X ORE (BRI IIEAER) 4 kg ~ 7 ZDFEKE 5 mL/day
B — )L RORE 11.5kg T v FOEKE 30 mL/day
7 > b DML & 290 L/day | 7 v F OB 30 g/day
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1.

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

IPCS. Assessing Human Health Risks of Chemicals: Derivation of Guidance Values for Health-based
Exposure Limits, Environmental Health Criteria 170. International Programme on Chemical Safety.
World Health Organization, Geneva. 1994.

US FDA, Guidance for Industry and Other Stakeholders: Toxicological Principles for the Safety
Assessment of Food Ingredients (Redbook 2000), available at
http://www.fda.gov/Food/GuidanceRegulation/GuidanceDocumentsRegulatoryInformation/Ingredient
sAdditivesGRASPackaging/ucm2006826.htm.

Tvermoes BE, Unice KM, Paustenbach DJ, Finley BL, Otani JM, Galbraith DA. Effects and blood
concentrations of cobalt after ingestion of 1 mg/day by human volunteers for 90 d. Am J Clin Nutr
2014;99:632-46.
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8% 2 : TTRAMITERD

& PDE i

F A2l TRAMDRLITR—HBREER!

JLR 77 R? #& 0 845 O PDEfE A OPDEfE, W AF| DOPDEfE,
ng/day ng/day ng/day
Cd 1 5 2 3
Pb 1 5 5 5
As 1 15 15 2
Hg 1 30 3 1
Co 2A 50 5 3
Vv 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

U ZORIZBWTHIE SILAHPDEME (ug/day) (X, (E83DE ) 7T 7ICREi S =L e T —#
AIIREINTEBY, FRAICEA IS, £/ 77 7 FOPDEEIZMUFE LA I TR,
FHEICETHHO LT L7720, ZOROPDEMEITANFIH MU A STV S,
10K OPDEME I AT 14T & L. EAEOHEALIZIEE AT 5, 105K D K& VW PDEfE L B
BN SUIMTICTIE A SN TV, ZORICBW BT ACEH SN D FEANE, 13
DOEERREICE L CE & H SN /-PDEEIC b H S 55,

PABIZBWTER IV TW D
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FA22 TV a DD DOTERNM LT RIEE

ZORITREINTHMEIE, A JFE L ORNAI R OTTESHCE LTI T 24720~ A7
nJ 7 AOHFRBEEEZETLOTHD, —HHEN0 gbl FORAE|F O THE AR MY &2 3§ 5 7=
DIZAT v a VIRBBRENEZHAICIE., CNOOREREEIHNOND Z ENBER I TH
%, ZOETOETFIT., EA21UIHESW-HLDOTH D,

LR 7 Z A %0 A DR EE BEHRFIOREE Wk AF DI EE
nglg ng/g ng/g
cd 1 0.5 0.2 0.3
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
% 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 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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8% 3 - @RI DT
TrFEY

7V F &> @ PDE fHOHEE

7 FEL (Sh)

& H 5 A
PDE (pg/day) 1200 94 22

Frim

TUFEY (Sh) X, RARICHFET LHRACOLERILHETH Y, e 2E TRIZBWTHN,
b, NEOT UFEUDPMBETIZRNEENS, ToFEUIL, B3 &U\Jrs ODMI:H( ETTH
ET5, ERELTOTFELRN 2~3 O=AT »F T A1AEWH ., BEFREME K OFIEIC

%LT%%@%?%éO@EMﬁU?ATV?%V(MW)EMOKW<O#®7V?%VMQ
MBFLFARIE L LCTEFICHH SN TS, =BT v FE L, il L THOW ST
5 (B ZIE, BHashire RO ERE] %w%néfji%vy?v7&v—%[Hﬁ]@@%m
BWT) ., TUoFBUVIIRBREOICKLATIERLS . RMEHAHZOBETM ATV AN
MNMLD%)O7/?%/&09%m7/?%/iﬂ@ﬁﬁﬁ%%@?%éﬁwﬂTﬁﬁ%
PTH5 (WHO,2003) ,

RRMEYEDRILL 2o T

APT /X, S9 DHF I Db LT LERTEHEZ WA ERFHERRICB TR Th -7 (NTP,
1992) o 7 FEU(E)IYEAREFFREBICEAL TUIBEETH D L B s h, BinEttor
T2 —ICBWTIIHER T AREENE LTS (WHO, 2003) . AFREEZRFBREGRRIL, ROk
WA XD RBANEY A7 OFHEIZIZIARH o ThDH EEZBND (Lyncheral,1999) , & kKU,
MIZBWTIE, ROBEZOE 2EAREILHEE TH D L EBbiv, ik, TH., Et%E%25]
TEITHREERD D, BROKEHZOT U FE TR STV (NTP, 1992) . 7 v Ol
%ﬁﬁ%m%wfw\ﬁﬁ%@ﬁ?&@ﬁﬁ@%ﬁ%ﬁﬁ%%@%ﬁﬁ%wﬁﬁ%@ﬁ%oto

EWNCO=27 v FECOEBEERAIL, B N RCEONT AU T H IR ERIZHE DS A%
EUHEEYEEE LSS, Newton © (1994) 12 X0 FEh S 7= W AR AMERERIZ ISV T,

Ty M Z@bT T 12 FEOARRE S Y%, 12 EAROBSRYMNRT b, 2
IZBWT, FRORBERTHEMDRRO bz, EFELIX. BT o FEVDBRERAMEER L
TV Effam L. BN & U= etTakBaic %é@ﬁi?@¢ﬁ%ﬂﬁﬁ@#%f%é
ﬂ%ﬁ%ﬁtbfwé(mwmaMJwawmlmm)o

B NREER O PDE E

T TR AORAOBEIMRDLBEN LN T —HN, ~TAKNT v MIBE L TCHAMETH
% (Schroeder et al., 1968; Schroeder et al., 1970; Poon et al., 1998) , K[EEF M7 1 7 5 (NTP)
X, 7 v BEO~ T AIZ APT 2 HUKES 3% 14 BRRBRZ I L7z, Z ORBRIZEBW T, APT
%, ZOBRGREE TIE—RAIZ ﬁﬁ%wl&#ﬁwtéﬂt(NWJ%@Ome%ﬁ\%m
%(W%)@? X EHFHME L, 7> MZ 0.5~500 ppm ¢ APT % 90 HRIfk/k# G- L7-5kBaic
WX, em & CTOESERER T L OB &2 5% NOAEL X 50ppm Th 5 & fibim Lﬁ_
mwmamﬂww)o;@%ﬁi\%numm&mMm%(wm)#%w%i&wﬁbfw@
W, L7ER-> T, & HIKWNOAEL, 3725 50 ppm (7> FE 2 & LT 6.0 mgkg/day fH2Y4) %
iz, B OgEEERE O PDE 294 E LT,

Wﬁ%ﬁ(ﬁﬁlmﬁwfﬁéémtm~w)%%ﬁ AT, BROgEER;D PDE fEZ LT D
X IcE T 5,
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PDE=6000 pg/kg/day X 50 kg / (5 X 10X 5X 1 X 1)=1200 pg/day
ST L AIREREO PDE B

JFlgOAE R (RO RE, RIS K AN 23, 7 v b ~OIEENKE 5% Ok
IR B OVFHMEIEE Ch o7, L7z o T, EHIC X 2IRERFO PDEEIZ DWW TIE, bk
VY NOAEL 3.0 mg APT/kg/day (7 > F > & LT 1.1 mgkg/day fH2Y4) ZFRICRE L=, Z OfEIE,
7 v hD 90 HMAEROHE LN (APT ZEENE G- SNV RET »~ MZBIT 5 6 mgkg TOTHE
AEFRIZESLS, ) (NTP,1992) . ZOME TEFEEITRD RN T,

BIERE (FH LICB W TER SN FI~FS) ZZEICANT, KON 3 #5205k 51c
EIE LT, HERC L AR PDE [EZ L F O L 5 ICEH T 5,

PDE=1100 pg/kg/day X3 day/7 wk X50kg/(5X10X5X1X1)=94 ng/day
% AR PDE fE

7 > b O MR MM AGBRANER S 17z, b ORBRCRO b ili~DR BT —H L
Tz, 025, 1.08, 4.92 K TN 23.46 mg/m® D =T o FE XA MW > b 13 HHE%

AiRBR (Newton ef al., 1994) 75 D5 —4 | NOAEL 1.08 mg/m? % F\ T ABRFER; O PDE €%
g L7 (Sb i~83%) o KU EREE DIRFEREIZ %l/\TﬂﬂlODf@XTi%&U\*E)d‘iE@Ifﬂﬁ@im
MRS BTz, ZOFTRIZ, 0.06, 0.51 &N 4.5mg/m® OBEFZIRE % 2 1 AR O AJFNER
BRICBWTIIR N o7, D 1 R ASRHERBRIZ B TH D AME .mab%mfm:oto
WL OFABR T b MR RO A SRR B LA O A FZEIIR 5o Tz,

ﬂkEM%ﬁc (fF8k 1 1ITB W TEZL Sz FI~FS) 2#BEICAN T, WARGERFO PDE {4 LLTF O

(ZHEHT 5,
- 0.9 mg/m? X 6 hr/day X 5 day/wk 0.16 mg/m?
HT IR R = = =0. 1 L
LRI 24 hr/day X 7 day/wk 1000 Lim 00016 mg/
= 0.00016 mg/L X290 L/day  _
1 HH&E 0.425 kg 0.11 mg/kg/day

PDE=0.11 mg/kg/day X 50 kg / (5 X 10 X5X1X1)=0.022 mg/day=22 pg/day

BE R

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, Pillsbury 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.

Poon R, Chu I, Lecavalier P, Valli VE, Foster W, Gupta S, et al. Effects of antimony on rats following 90-
day exposure via drinking water. Food Chem Toxicol 1998;36:20-35.
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Schroeder HA, Mitchner M, Nasor AP, Balassa JJ, Kanisawa M. Zirconium, niobium, antimony and fluorine
in mice: effects on growth, survival and tissue levels. J Nutr 1968;95:95-101.

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

WHO. Antimony in drinking-water. Background document for development of WHO guidelines for
drinking-water quality. World Health Organization, Geneva. 2003. WHO/SDE/WSH/03.04/74
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=3
b & PDE fEDOHEE
% (As)
e yE! S WA
PDE (ug/day) 15 15 1.9
i

EF (As) (T, BETOWNWIZLE2AHI2H Y, fdh, B BURKE OGS ET D, MK
ESRIT A (B A, =@fbe R, el b U U L) SUITAE (BIAE e MY A T
Mefb e &, BlR) TIHET D, b FNOMEEWICE T 5 b BOFIER/EYFRREIT M b T
2N, e RPERLEANROEELZEDOTHD 2 b, ORI ER © R
BREE TS,

REMEEDORIL 2o - E M

e R, BmtEr AT 200, BRFEMEL RN ERRINTEY, B NORPAWE
E LTSN TS (Group 15 IARC, 2012)

ZOBEEROEET a7 7 A NLDTDIZ, EERPEFIELEDIZONTELL DY AT TEA
AR EMENTEY, UZ) 27782 A ME, Bz L, ERENGT 70 —F %
VWUV 5 (Meharg and Raab, 2010)

t R TOERZDOZEDOKTTIEE CIIHEINTHRNDT, URZTERA ML, @iRE
Wil SN NAERICBIT 2E T — 212 %< 286 32 21372\ (Schuhmacher-Wolz e al.,
2009) . b MZERWTIE, BBAKLVIERDAZZEOWNTILE, B REFITHEEL TWD, &N
PREE X, FZfE. RPDR. . BN OVERE DS ACBE LT D, WABRGBEZ O AU A7 O
OB 2R3 % 5 (ATSDR, 2007; IARC, 2012; EU EFSA, 2009; WHO, 2011; US EPA, 2010) .

OB OIERNAMORFZEICE L X, KE (RhE, EiAliE) KOV RE ()
ZAE, L) DEOEEZENEVER L b o2y, MERE, AR AR U FA A S IE
FEIN FHIFERE & L CHE STV 5 (IARC, 2012; Schuhmacher-Wolz ez al., 2009; US EPA, 2007) .
—H O OREZERER L. 0.02 mg/kg/dayZ LA v FEOHECTREHRENHILT 2N H 5 2
&L &10.0004~0.01 mg/kg/dayd b FEH & TIX MM HEEN L O NRNWT & 2R LTV
% (ATSDR, 2007) , O OFHEFEEIZEI L ClX, LOELXIINOELZ X ET 5 7O+ /a5
T = NIR, AAETTERALIE, EN AR T D A EEMEN H D (ATSDR, 2007) | FZREN
A S OV DS AT TNZ FEFE S A D R EREFE B ORIBRAE CTh H & B2 55 (Chen et
al., 2005; Hsu et al., 2013; Ahsan and Steinmaus, 2013) ,

FPE RS TOD1000 pg/LEL ED v FRIREOH FKICIERGE SV KB DR (~40,000) O
DL REN A, SHICHRETIEBERERAKOMBADY A7 THEAZX L NOHEIZRS>TND
(US EPA, 2010) ., WAV ZAZIZOWTOREDAZTF I Ak, KAEOEZE (<100~
200 pg/lL) THEZRDEEMFENA U A Y ZRIE LTV (Chu and Crawford-Brown, 2006, 2007;
Mink et al., 2008) , Z#LlX. Schuhmacher-Wolz® (2009) DHFIEE FJE L TUNZRU),

FERMCET WAL=y N R7 pg/m? 4720 0.0043 13, KEOREEFT 2 EFinb 07 —2 %
FEIZ USEPA IC L WEEE SN (USEPA,2007) , 7 XV AMNEREEWEZES1X, USEPA 7—4
WX T D EDRERMDO 7 + v —7T v FTWRZRE R RRA Y =—F b O EHFICET %8
T — % ZHL 0 iAF, US EPA Ox=» U X 74%% (URF) % E# L7-, Yi%EBS1%. URF
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pg/m? %4729 0.0015 ZH H L72, 20 URF &, EIRMAASLLTERDO Y X7 1/100,000 (25T 5
ZE IR LT 0.067 pg/m® &R 5 D TH 2 (Erraguntla et al., 2012)

#% N ERFERF D PDE fH
& BEEERF O PDEEIL, KB T 2 e ROEMERELKICLZbDOTHY , BEASEWE - §F
TEBIFHRIHRIT (ATSDR) MRL Y US EPA DOFREf#E 0.0003 mg/kg/day (ATSDR, 2007; US EPA

2007; BU EFSA, 2009) % %512, 15 pg/day IC[REZHEL TWDH D THS, ATSDR MRL % i
BLH S 7 45% PDE flEid, fIOBAKIEYE & 7 )& L T2y (WHO, 2011)

PDE=0.0003 mg/kg/day X 50 kg=0.015 mg/day=15 pg/day

MRL OFHICHAAENTND Z L h, EEREICOWTIREH Lo 7=,

FEHIC X ARERFO PDE &

b ZOROBEBEREOAEMZERRIARII~5%TH 5, b EFENRFILIL., b FBIEREOEWVEK
BT (e ZBOSFRIIEESN TR, ) oD KEE 2 BN FEANZ S E L TeHEDHE
Mz 6 HREFHE L 72BN AN T WD, F OB BWRIRITR 95% & Mt S/~ (Zheng
etal. 2002) , L7=23-> T, %% PDE fEIIR NIREEEFO PDEfE L [Fl—ThH 5,

PDE=15 pg/day

% A\BZEERF D PDE fE

EBEBR BRI T B W THEIE ~ D AMRTZ 2 D) A S ONF DO O RER S oD U 2 7 OISR
ENTWD, AR DI AVHNFERE 2 PDE fHO R E I W AR HLE, £ 1R & bl L ¢,
HRIEH BEAMRIAR D ITE RPN E L TND Z ETHDH, YiZ URFIT—FRARDOGHED =D
ICRESINTND Z LD, BIEREITSLELE SV, Erraguntla & (2012) (2 X 0 i S
TRl &2 JElz, U A2 1:100000 25k E 2 5 &, W ABRFERFO PDEfEIZLA T O L H 12725,
PDE=0.067 pg/m? / 1000 L/m? % 28800 L/day=1.9 pg/day

*45% PDE fEIX Erraguntla & (2012) (2 &V §ik SV OFExE U 2 7 £ 7 Vb5 b7 URF
ZREIZLIELDTHD ZLnb, BEREIZOWTIEREM L2,

BE R

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

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

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

29



TCRAT A FZ7 A4 >

NY gL
NY 7 A0 PDE fEDOHEE
N A (Ba)
% H St A
PDE (ug/day) 1460 730 343

FFim

AU A (Ba) 1E, BEOEW, AR THKOLLWT LD Y HHEEBTHY . WED D H225H
TEHIZBIE L, KEKIET D, BaQy)A A v ROKEHED Y 7 2MuEY) (R, e,
KERIEYD) 13FMEE AT 5, AU A E WS- REMEANY 7 2 bEWIE, MEET7 Y —0
BaQH) A A EALT, —BIce MR L TEHREETH D, N U ATREFZHICVETII
<. RETAFEIMSREIX R TH 5, Wi N ¥ AT, Bl TR RE A, B o &AL,
W T AR O O OB ORGEIZIS T DH & W o 7okix Ze i@ e 5 (ATSDR, 2007)

REMEEDRILL 72> T F M

RO MZBWT, AEMAY U AR A2 KER DB S E2/R G, B, kbR
DEWEHEHENTH D E bbb, TomEEZX G Lo BHRERIL, N U ARG EEFEEL
OREMEICE T 2L E X2 D TH D (NTP, 1994) , UekimAid. JRAETLE, BIRA
B, RAE IR, W HBEEE, ZEMEREMERMEE I NS E L L CBREE RIS
T DRERDTFETH o7, T HOEIX, Mk~ v A TEfIBIE S D B R AN 7B EVER
2 L ITIBREERIICHH SN R AR DM A A LT e, MEISRT 2 R, RERHEZICE BT
RO O D I HEZENE O RHMEFEE CTh 5 rIREMEN H 5 (WHO, 2004) , W AIZ K DER{LNY
U LASOEREIT, SR, RO IR E W R E X R A SR T AREEN D D
(CICAD, 2001) .

DR PDE fE

AU A MD2ODET THEM S 2 FHIIC BN T, ST 7 APREET3 mg/LOKZ A LTV
T NBEHE, FHNY 7 AREE0 mg/LOKEZEA L W= NAER & ORT, fi)E 0
BREEE L ITIBRBOARRICABEZIIRD b ir- 7= (WHO, 2004) . Z ORER S5

HAV7ZENOAEL 7.3 mg/L& VT, K OMBKEOHEEE2 LidayZ FIVN T, £ 1 IR EERF OPDEfE % L
TOXIICHEHTHZENTE S,

PDE=14.6 mg/day / (1 X 10X 1 X1 X 1)=1.46 mg/day=1460 pg/day

FEHIC X A RERFO PDE &

N 7 MMEE ~DIEFNZ L ABRERIAR D EEH T — X IR U T 5o T2, NU U ADAEMEN
FIFRIL, AL OHSNETENEFN 20% L ) 60%Tdh D EHEE I TS (ATSDR, 2007) .
L7723 T, BROREER O PDE [EAETFAH 2 THR LT, HEHNC L AEERO PDE [EA B H L
72 GlBEICEHINLTWDERY)

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

% A\BR§ERF D PDE fE

N7 DA ~DOANBEFIAR DT — 2 X R 7= 5o 72, KESE (US DoL, 2013)
W AAMEANY U A A IRIZ L7 TWA 2 0.5 mg/m® & LT\ 5,
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BEIEMRE ((FERIIZB W TB R I NIZFI~F5) & EICANT, WAREROPDEEZ LT D X
INCHEMT 2,
500 pg/m? X 8 hr/day X 5 day/wk 119 pg/m?

LR 73 H 5 24 hr/day X 7 day/wk 1000 L/m? He

0.119 pg/L X28800 L/day

—HAE= 50 ke

=068.6 pg/kg/day

PDE=68.6 ng/kg/day X 50 kg / (1 X 10X 1X1X1)=343 pg/day

BE LR

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,

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 document for development of WHO guidelines for drinking-
water quality. World Health Organization, Geneva. 2004. WHO/SDE/WSH/03.04/76
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7RI A
71 K27 AOPDEE DA
1 RIv A (Cd)
#EH 5 WA
PDE (pg/day) 5.0 1.7 3.4

i

I RITLA (CD) ITEBERETHY . HZWVRARDFENMNKRITIHGHERZ 7220, BARRTIX
B REECTRWEES, BEARICIEL LT FIvAEansbSEsn5,  (ATSDR, 2012)
BRI AL, 2 OBALIREED AR T L UTFEET S, by FI U A, WiEED I T A KUEH
Bl RI T LE VSN OO R I 7 LEITKEETHY . ZOMOTREMEEIX, B, X
ISR L OMAEERICE > TKRBEER LIV BV D LRV ES, B RITA, BBEDT RI T A,
RO ABIEEREDOD FI U AET, AEARICBOTMELE LTHOYWORD, B RI T LA
&%, IR =L EY ORINFIKFLITHN BN D,

LEVERIEDIRML & 72 > 7o F

I RI VLT, BEEr AT 2008, BRFEEZ TRV ENARINTEY, B NORBRAY
B LTI TS (Group 1; IARC, 2012) o # RI 7 AKO R0 2MbEMIE, WA
ZElIEEIT, £, W FITLAROH FI U LMEAEW~DOREL | BIED A K ORISR A &
DN IEDFBEMERRD HIL TN D

HRITEEDRT RI U LE~ORKROBREICEHL CEZEREWVIHMOEEEIXIEEETHD
(Buchet et al., 1990) , ‘BH K& ORI KT 523, P OBRE L~ TR LU, I RIv
N3 @m%iﬂ W~—J—Td®% (ATSDR,2012) .

%%&U@F@%%thﬁk T IO AR FE % BT U 72 28 O FIR SR b OFEIUE,
R LA~OWABTRICHBE L7=RB0NA (EELTH) VA7 OEEINEZSGEL TW5 (IARC,
2012; NTP, 1995) . Wk¥EMEEZITHE KT A3 AIZOUV T, ATSDR (2012) (3 RBARE & fssm LT
e BRITENT y MNP AEFERTDHZEITHALNTH LN, ~ U ATIHAEED HEM
BH < NAARZ—=TIIMBADBRED ey, WAL=y s A7 0.0018/ug/m’ 7> US EPA
(1992) IZkVEXHINTWDH, FELRFMESEYE ORI ME BRI L2 EHEEH
WHLZEBNRWERDbND, KEHFBEITTFAEBRERINE LT Spgm® 28E L TWD
(Cadmium OSHA, 2004) .

B N g FE R OPDEfH

ARITLKOT BT LEA~ORHOREICET RS WEHhiEE L, BEtETh D
(Buchet et al., 1990) , ‘BH K& ORI R4 5 2283, P OBRZEL )L TR LU, T RIv
LR FE DS MEN E N~ — T — f&é(Ammgmu)o7/ﬁﬁvvﬁx<@wb\?A ZH
T 5% < O AOBERBIT, BBRAMEOIILEZ /R L T, L7aR-> T, BEMEOFEEE 2
FAWT, BRI UAICHET AR OBEROPDEMEAZFRETHZ & L L, ATSDROEEIZHEV, 18
PEMRER IZFR 2 MRL 0.1 pgkgs AW TR D IRFERFOPDEMEZ X ET 5, Z AU, WHORERKBREE
fE0.003 mg/L/day & ¥ J& L T\ 72y (WHO, 2011)

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

MRL OFEITHAAEN TN D Z &b BEERBUZSWTITEM Lo -7z,
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FEEHC X A MRFEEEOPDEE

71 K27 206 mghkgz#ICSHEZ FEASNEZT v D TORBEMRERIC XLV, ETEUMICBEE
NR 5 7= (Prozialeck ef al., 2009) . Z OB CITHE—OHENAVWONTZ, ZTOHETALN
TR, JREME IR, v — D — 2 E 25 &, ZORBRODOLOAELIL0.6 mg/kg T
éoE%Kié%%%@mﬂﬁ®&ﬁﬂ:@ﬁ%%%%%wtom1\2\«8\MXﬁn
umol/kgDEAL T K 7 A% T v MIE TFES Lo EHRGRERIC WX, 7280815
BRI T B CT16 pmol/kglh b D G- FE TS ERALIZ PR EE @%ﬂt(W%Mﬁddl%%
TGN O W EEREDS, TG EE G SN ARFEREO N K U A ERFMIZD - THIET 5
MEIMIIFHENTH D, ZOBGIE, I RIVL2OERICL 2 EREOREEZHFEME I LI
CDAREMEDN S D, EIERE ((HRICBWTERSNZFI-FS) 28EIC AN T, KOGHES A&
G5BT O GITEE LT, I X SIREROPDEEALL FO X 5 ICEHT 5,

0.6 mg/kg X5 day/wk X 50 kg / (5§ X 10X 5X5X10)
7day/wk

PDE= =1.7 pg/day

BRI AIRABRBTEAIAUEZAE L TCNDZ L, MR TFTRETRHREENRO N2 &
5. F4 & UTRES #BIR LT, 20 OFT RIZBEEM N RN H D TH D, PDEEOREIC
LOAEL Z W= Z &b, FS & L THRE 10 238K L 7=,

W AR % 5 O PDEfHE

KEIBE I B Z AR R Y ADOFRBEBRAZS pgm L EH LTS
EEAE (U W TEERESNTZFI-F5) #&E L T, wﬂ%%ﬁ@mm%uT@;bmﬁm
T 5,

—— Sug/m® X 8 hr/d X 5 d/wk 1.19pg/m?
foehgk R LR = = = 0.00119pg/L
RS A 24hr/d X d/wk 1000L/m? 0.00119ng/
| HE = 0.00119pg/Lx28800L —0.685g/kg
50 kg

PDE =0.685ug/kg X 50kg/(1 X 10X 1X1X1)=3.43pug/day

JESSIZDONWT, FfFRGEEDbND Z L, b NORERE CEBAMENRD D EHMEIZE 2N
L. BREND ORELUBREHEL GO T LI benZ & LTEESGFTICEKT 5
RE L~ TIIZE2LBoNb 2 Enb, B hTOBRERBEOAGEEMIWE REL D E1ES
B F4 L LC1%&EIRL/7, PDEXPELIZHESWTNSDT, L0 K2R F4 IIMLTR2 N 25
2 BT,

235 3CHk

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.
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Cadmium:OSHA 3136-06R, 2004.(available at https://www.osha.gov/Publications/ osha3136.pdf; accessed
October 10, 2017)

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

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

US EPA. Cadmium. Integrated Risk Information System (IRIS). 1992.
Waalkes MP, Anver M, Diwan BA. Carcinogenic effects of cadmium in the Noble (NBL/Cr) rat: induction
of pituitary, testicular, and injection site tumors and intraepithelial proliferative lesions of the dorsolateral

prostate. Toxicol Sci 1999;52:154-161.

WHO. Cadmium in drinking water. Background document for development of WHO Guidelines for drinking-
water quality. World Health Organization. 2011;WHO/SDE/WSH/03.04/80/Rev/1.
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ZA= N
7 v AOPDEEDOHEE
7ah (Cr)
#H 5 SN
PDE (pg/day) 10700 1070 2.9
Frif

7y ua b (Cr) 13k~ ZRBLIREETHEL, 26D BigbEER DI, Cr(0) (AT LR
) . Cr+). Cr3HEUCr6H)TH D, CtRHOIIES ICIIbEZ T 5 Z b, ALFEAKICE W
TETAIE LTHOWOND, Cr6D)ITmN)2bAlTh Y, 7 r Al (CrO4) KUNEZ v A
fetE (CrO2) 13 b < HMoNEFFR LT =4 THD, Cr3HiE, BEPTTRHELL AL
NHETHY, 7 RUBERFHCEERLATHE TH D, 7aLORZIE, 7 RUELOIRED
RMOEbZ S EE Z U, BONFIERE IR, TEBR 2l B OV R B3 (S B3~ 2 FIREMED &
% (Anderson, 1993, 1995) . EH o7 o ADiEJE e LT, S0, &% « sE IR e hake
RN D ORI NN E 2 b b, CreH)iit s L THWOLN DA ZRE, ERLND
D7 v LAOEIUX, LV EEOBRNC(6HDIFREE WS LV iX, &F 7 74 (Cr(0) XIXCr(3+)
DIREIIFR DD THA D, Lien-> T, EIRLBFNEET 5 Z OREMEFMIXCrGHDORBER D
FBEHRICE S EOTH Y . Cr6H)IEL Z OFI SR I TV D, Cr(6+) A il & LTl
ENDHHEITIE, BEMFHIIZZ OFRE (Cr(6+) Z2EDL_&EThD, EOFE LTHEET DY
ai (BlziE, Bk s - 70 —2 Kbz a7 —2) %, BRI THWSD
b, KA KT o OHA#EENTH D,

REMEEEDORILL o T FMH

E5%DCr05 (7 1 Lk L T1468 mg/kg/dayti ™) % Giefiklz2 AJEREE L7727 » M, AFY
BERIerole, KVEEDT v MIBIT 2R G3ER (Anderson et al., 1997) 123\ TI,
Cr(3+) & L C15 mg/kg/dayD iz 5 CHEZEITFRO bR o7z, 7 v AORAEREHIE L T
I, FRRA R E B IRARE STV AR, RIS, 1.5 mg/kg/day D Cr(3+) D% 1R EL
(US EPA, 1998) %, fEFE~OAEFEREICEET 56O LT TSI,

WHF—Fh L a— L, BERRAEE R, REMEEORILE 72 2 52 e LT,
R OREROPDEE

2000, 10000} T*50000 ppm®d HED &2 U U FRCr(3+)% 7 v b RO~ 7 A ZIRETH G- L7224 [H%
DIAMERER (NTP, 2010) T, ®FIHFICHFET D27 m ML TR O BEEERH Y | 22O EEE L
BN b LEMEERNE ST, KkBRT460 mg/kghE DIEVET ~ MA R IO R B R L
727, Bal UEECi3+H) DT v KN TTONOAELIE, KM ED90 mg/kg (11.9% ; Cr 1T & L T10.7
mg/kg/day) Toho7o, ZOFTRICITHEBERGFERRO bR holcZ b, RBROEFE LT
REERIRFT R LS LT D, £, 2oL, v o 23T hofolt (BER) <Tb
B BRIz, BIERE (RSB W TERISNFI~FS) £5BICANT, K HRERK
OPDEfEZLLTFD X 9 ICH T 5,

PDE=10.7 mg/kg/day X 50 kg / (5 X 10X 1X1X1)=10.7 mg/day
EHIC & 2 IRERFOPDEE

Cr3H)Z & & L THIRNE G325 & o#EREEIT, FimEic Lo Ren . REERTIT 0.05
pg/kg/day, RN TIE 15 pgkg & 72> T 5 (Moukazel, 2009) ., ZiLHDOHERE—HRG &4 2
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ékﬁiﬁﬁi B 20E, RSl AER K O RIER OB RIS L T) NECDINE I el 5
O NS RAN I+ ZTAN TN

7 a NI L TL, ERREICRDL PDEEORMORE L 70D XS R BRRT — 2B iehol, 7
1 AR OWERE 7 v 2MEAY) O ORGEREO LW ERIHERK 10%THDH 2 Envb (ATSDR,
2012) . RROBREFEREO PDE 2 & EMR%E 10 THRL C. EHIC X 28EFERO PDE fE&HEH LT
Gl HEICEHENTWALEY) o ESIC X HRERO 7 10 AT 5H#E0% PDE {EIZLL T L
BHThHD,

PDE=10700 pg/day / 10=1070 pg/day
% AR FE R OPDEME

Derelenko © OFER (1999) TlX. WilECrGHki 72 138 (1 H6FF., #HIZ5HM) W AR S
wi-&Z 5 FICRGBITIRMERAE (CRZERIZE, R IRE) K OWHRRE D JBTEMEIEIE 23589 5
i, ZORBIIT X TOREETHED bz, LOAELIZ17 mg/m® (3 mg Cr(3+)/m?) T&)é
AIEEME SUIAREEMECH(3H) & 7 MZI3BEBIR ARG L7123 BRCix, WFncB L T g @it
BOOLNRMNST, TNHDT —F & IIT, WA T@MRLOlug/m%%wxﬂz%ﬁﬂﬂ?@mmﬁ@
REICHW = (ATSDR, 2012) .

PDE =0.0001 mg/m? / 1000 L/m? X 28800 L/day=2.9 pg/day
MRLOBEHITHIAENTND Z 2D, [EFEREICOWTITEA Lo 7,

2 N

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

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

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

Derelanko MJ, Rinehart WE, Hilaski RJ, Thompson RB, 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, Kloppel 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:S18-S28.
NTP. Technical report on the toxicology and carcinogenesis studies of chromium picolinate monohydrate
(CAS NO. 27882-76-4) in F344/N rats and B6C3F1 mice (feed studies). National Toxicology Program,
Public Health Service, U.S. Department of Health and Human Services. 2010;NTP TR 556.

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

US EPA. Chromium (III), insoluble salts. Integrated Risk Information System (IRIS). 1998.
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a )L b

a3V N OPDEEDOHEE

23V K (Co)

1 S A
PDE (ug/day) 50 5.0 2.9

FFim

a2/~ (Co) 1E, RARDILHFET, ZLDOGAE, BBHR, MELDPERE VST ZDOMOILHE L
ALTVWD, a2V NI, B4 I BI2 ORAIRBERERTHY | ~E7 v B UFE O
B PRI EE LG OMFREOMIBERE L L THIET 52720, E NORFILHETHDH, FHW R
ME, 1B 1lpg a0 F2EFNOEIT S (ATSDR,2004) . B4 X Bl12 OHESEFA &
1% 0.7~24 pg/day TH Y (NAS,2010) . =2/3b b & LTO0.03~0.1 pg lZHY 95, b MEWNIZE
DI 2 L N OMZEAEMFEROBEEIZRE STy, a0 MeEEY BlxiE, Av x v
fe =L ) TR BRICB W TS LTHOY LTV D,

REMEEDRYL L 72> TcZH

IARC (2006) 1%, #ifg= v h EOZEOMOKEM CoQHMEIZIX, & MIXF L THRMNAMED AT
HEMEDN D B St L7z (Group 2B) . UiZilBROT — XX, 7 v M KROE kN CTOEEIEA LN
JHICREINDZ LA RL TS, a0 MEIX. in vitro DEEFIEICEE L TIBETH - 7=
3. in vivo DYOARBEFHIAEICHE L Q@ Th o 72, NTP 1L, HEROMDO~ 7 AR DT v b
THRDAMEO RGNS b Efam L7 (NTP, 2013) , B NMIBITHAHRAIZLDEN A
MR CRRIIEONTE LT, BOAMEICE L ToE STV (US EPA, 2000) . b RiZ
SAERE O BREE S GAICB W TR, FRMEREEIE N & b IEZENESWATR TH 5 (ATSDR,
2004) . B hTOa L O ARERT, ESRE CAMIE S L TH L TWDEE CTHEITIHEDOR:
W SR P FRTE ONZ M B R OV e R S 2% L2 B8 L D (ATSDR, 2004; IARC, 2006)

N IRERFOPDEfE

R OMEERRFOPDEMEIL, AFAHERE hOT— X ZHIZLTW5D, 150 mgDEfb=2/3v F %224
e MIRERARE S E2GAICB8 0T, & OEZMEN & WIE R, R RS IE <
bHol (a9 k& L TR mgkg/day, WHO, 2006; ATSDR, 2004) , =2/3/L | & LTIl mg/day®
CoCl % 88~90 H fijfEH L 7= & MR 106 (HHESHEl, ZothEshl) oRBRICH WL, ARiEkE
DE X 3% OO EEITFRD v/ - 7= (Tvermoes et al., 2014) , #& O EEFEFFOPDEE % |

NOAEL 1 mg/day# JEIZIRE LTz, BEEMRE ((HERIZB W TELR IILZFI~F5) Z&[EIZANT,
& A IEZERFOPDEEZ LL N D X 5 ICHE T 5,

PDE=1 mg/day /(1 X10X2X1X1)=0.05 mg/day=>50 pg/day
Yi4PDEMOFREICEM MR A L7720, F3& L TEEMREZ RN LT,
HEFNZ K 5 R EERF O PDEAE

2790 MU ~OEFHT X DIREIFICMR LB DO & 57— Z 137, 27390 b R OVERE =
v MEAY O D gEEREO LY FHR R OFEPHIL 18~97%Tdh 5 (ATSDR, 2004) . #% (HEER
Re DAE FRIRIHRMENZ L 2B L, R ORER O PDE HAEEMAE 10 ThRL T, HEHIC
K DWgEEREO PDE fE2HH L7z 31 IHIZEEH SN TWD ERY) , HEHICK 2@gEREO 231
NMZBS9 % PDEMHIILLTD L0 Th 5,

PDE=50 pg/day / 10=5.0 ug/day
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% AR EREF DO PDEAE

Wil = 3L b R OVE O DO KEEMECoRH) L., & N THiDERZ0 S EZ T raEr® 5
(Group 2B)

CABHAE, i 2 M OV fE B RS 26 1%, 1B VERY 7RI ARRER I K D & R TH LD HBAMELS O E
EHBETHDL, INHOT—XIIEEERLIVENLDOTHLEZEX LN TVDLZ L, KU
e )V NOFENAEICET S hOT—XIZRN2 Enb, 2290 MZBE L TiE, MRLTY 7
H—F 22T ANDZENTEDLLEALND, & MIBITDIHENPAY X7 D ROHEEMIT,
MRL% VTR 7ZPDEfHE & 1ZIX[F—TH D (WHO, 2006) , W AMEFEFFOPDEMZH HT 57
. B AR OMRL 0.1 pg/m3% AV 7= (ATSDR, 2004)

PDE=0.0001 mg/ m3 /1000 L/m3X 28800 L/day=2.9 ug/day
MRLOFHITHAIA TN TN D Z L b BERBUZOWTREM Lied o7,

BEIHR

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

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

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

WHO. Cobalt and inorganic cobalt compounds. Concise International Chemical Assessment Document.
Inter-Organization Programme for the Sound Management of Chemicals (IOMC). World Health
Organization. 2006;69.
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£
#i0 PDE fEDOHEE
g (Cu)
#H 5 WA
PDE (pg/day) 3400 340 34
Frif
fi (Cu) X, H BB LHECTEHE I ELED 1 OTHY, EIC2 >OIRRE, $H(1+) % OHER+)

ZHD, YR OE FOWTIIZE > THRHDOHEBETLHE TH S, Hlld, W< ObDOEEREER
RTCARA R 2T 2 Ry U, IER 7000 ORISR ICERICBE LT o, #ifked (B3,
Hi 7 v ARER) 13, KB OBURIRBOGIZ R T Dl e L THW LD,

REMEEDORIL 2o - E M

B RN NMRDBEEEOH D LT — 2 OMAINZR L E2—I2k 0, ik, #HEHEOR
FHERICIBWT, HLE, IFBREOBBICA TR ELZ KT ARERH DL 2 LRI TND
(Araya et al., 2003)

RO RERFOPDEE

<~ A Ty ROA X &AW TR R OE8-% 2 Y 2 7 — MZBET 2RBNERI LTV D
(IPCS, 1998) . 7 v ME. MFEL BRI T 0B L T, ZbD ) b TEZMER K S
EWENRE &I STz, T v BIZ500~8000 ppm O fift SR 1K Fid Z IR AR 5 U 721338 [BEABR
IZHRWTIL, BTE R OB A % OV B HE5EIZ B3 2 NOELIEZ1000 ppm Td - 72, 2000 ppmLL E
O GRECB WO T B & O BN R H 7z, NOELIZ1000 ppm, 64 mg CuSOus/kg/day (8 &
L C17 mg/kg/day) FHY4TdH -7, (Hébert et al., 1993; IPCS, 1998) , EIEMFAE (fHEk1IzHBW\T
BEINTFI~FS) #EEIZANT, BROBEGERFOPDEMZLL O X 5 ICH T 5,

PDE=17 mg/kg/day X 50 kg / (5 X 10X 5X1X1)=3400 pg/day

S X D RERFOPDEE

FCEET LML B a—Id, EFIC K DBREREKICRDPDEEOFE O L2 5 X 9 I FE
P A RFET D 2 ENTE o dz, S TEEICB W THE S b AR EENh LB IS
TeHlD 5B, B O ERRRIT. 30%~40% % WIS 5 Z LN TE % (Wapnir, 1998) i}z OV
FEEIHE DR 1 R FEIE D A2 R F 22 330%~40%IC R H AL TWNA 2 & i E 2. R OBERO
PDEfE Z & IEAREL10 TR L C, {EHHNC L HBEERFOPDEEZFH Lz QAEICE#H I TWD &
BY) . EFIC K DRERFOHICE T HHEEPDEMIZLL TO LB Th 5,

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

% ANREBEEOPDEE

WASNIZEOFNEICE L, AFARETH o7 —2 1%, mill, BSO8R AR OMRLZ
EHFIEFAFDTHD LB 2 b2 (ATSDR, 2004) , #% HUREERF OPDEAH % & IE47 %100 TR
LT, WABRERFOPDEMAFH L7z GIHEHICRERBEILTWD LED) |

PDE=3400 pg/day / 100=34 pg/day
BE IR
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Araya M, Olivares M, Pizarro F, Gonzalez 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, U.S.
Department of Health and Human Services, Atlanta, GA. 2004

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

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

Wapnir RA. Copper absorption and bioavailability. Am J Clin Nutr 1998;67(suppl):1054S-60S.
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&
4 DPDEEDHEE
4 (Au)
1 S A
PDE (ug/day) 134 134 1.3
Frim

& (Aw) X, &RFEN OBLEH 7 5H+5 ORETIFEEL, BB 1 i 3 MoFE KD
—TH D, LHETLHEF, BRI IL, LER > TEMFEITIEER S D b O L I1XHR7R
EN TV, &%, AHARKRICEIT 2t s LT, ik LT, ItElE& kO L-Au" (Z 2T
W) LIFARAT 7o, B UVERA A UIT VS Th D, Telles, 1998) D X 5 ZREAIETHW
5N TW5, BAIFOEOME—ORIFIL, Ml LTOMHANLL 2D TH D, &(1+H)HEIT,
RFEICH LN D,

REMEEDRILL 72> T T

GOFIEDIT L A EDOHRIL, @OMWEFIERIZESN TS, BUTEFIH FTRERIBFEICHVW S
HH01X, 1 flioe0DEA A VEAMA T (Au-S) EOEBHETHLIN, BESLIFELINTND,
anA NRkoeREe (HE14) %, 30mg/day T 1M, WKIZ 60 mg/day T 1EM, iZifio A

7Y a— )T SN BE 10 FICEEIT R oD o7, YikABF L, 30 mg/day THIZ 2 4

FVEER 2 Mkt L7z, MR FRORIRaENE, BRSSO MR FEE ORMIT e < U Y

~ FHEBHIR OBERIER L R A MO A 2« NI A =B THHREDOHENRD Ll
(Abraham and Himmel, 1997) .

SlbEWEHNTEEMOEBME O hOT —2BFHFRETH H, SILAEMIC L 2EMELE LT,
FNEEFE G- ST v b (Payne and Saunders, 1978) KOt k (Lee et al, 1965) (28T 5%
@DIFE, A4 2B T 21L& (Payne and Arena, 1978) ZER3H 5, L L., Zib ORERIL,
Ul D (1) X EERL O R & L UIFELRWEEOSEZHWTERSITEBY, Lk
3o THRFNIF OEITAR HPDEEAE E HT DI+ BEMERH D H D & I1EE X HILR,

O EEERFO PDEEA R ET 272012, ®WAPITHFET 5 LE X ONDBREROSOR MR
2k B PUTEWIC T B EENED H D BMERBRIT RV, AuBH)iE, L0 mEARVIERE LB
2B, ERISIZEB W THWLN S (B, =HEd) . @GHEEMERICEL TX, BRoi
=T =2 L, 5l BRI\ T, £3HtEY [Auen)Cl] Cl (Y7 rpxF Lo U7
LU= A A Y) . Ty N OBIRL ORI B O TR ERE A bR R L, +
7 AZEBWTIE 32.2 mgkg OFHET 14 HEIEVENE G S, BIRMESESLEZ 5 2 S 20o
7= (Ahmed et al., 2012)

B ORERFOPDEE

& OIRFRIZE T 5 B RACH Bl B B Th 5, Bl M RHMEiE X & 0 FEMED
EEE OFHEIE CH 5720, ECHEEENER S Sz~ U 2 2B 2BRiL. ROBREED
PDE fHEOFREICBWTZ AR LD EE 2 bz, EBIEAE (HiE1IcBWTEERINT- Fl~
F5) #ZBICANT, HRAOBEROPDEEALLTO X S ICEET 5,

PDE=32.2 mg/kg X 50 kg / (12X 10X 10X 1X10)=134 pg/day

PDE fEDREIZ LOAEL Z W T WA Z &, RO ZAEHENE T L TWRWNnZ b, FS &
L CTHRE10 238 LT-.
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ST & 2R ER:D PDE fE

EMIBWT, &F 4V IS U T AS0 mgZ A ANTES L72fER. AR #EI395%
#TdH -7 (Blocka et al, 1986) , TV FIZEBW T, 2 mgkgs fFANES Liz#o&T 40 o=
fe b U o ADOWILRITHIT0% T > 7= (Melethil and Schoepp, 1987) . EWFA9FI RN @2
&L KO ABRERFOPDEM O EICIEENE GAIZ LR BRBH Wb Z &b, FERICLD
B 2 I O PDEI I 2% M R 2 I O PDEABIZ 58 LW,

PDE=134 pg/day

0k NI EERF O PDEfE

W MR R By S ONEST IS K 2R RIS 1 D B E D & 2 7 — 13, BT 2 &0 Rkt
DAFEVEIZAR D bOZZOFE LRI &b, #HIEFEE R OPDEfE 2 & IEFR 2100 TR L T,
EHNC & D@ RF OPDEME A E M L7z GUHEICEEH S TnD EBD) |

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

BE IR

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

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

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

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

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

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

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

Telles JH, Brode S, Chabanas M. Cationic gold (I) complexes: highly efficient catalysts for the addition of
alcohols to alkynes. Angew Chem Int Ed 1998;37:1415-18.
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¢h
$h? PDE fE DR
¢ (Pb)
. TESH N
PDE (ug/day) 5.0 5.0 5.0
FFam

h (Pb) 1IHEHME LTHEEM E L CHFET D, — 72 2 fiodMbam & LCid, B
@7J</@Hzi’ﬁ&0ﬁ&ﬂ:f’\ EORBMHE NS D, FAEMEAME LTiE, YU U IRNAICH LT
ENZAF VBT T ZTFEnnid 5, AEEIEAETIE, RKHF THR Y BN S 1,
AP RO IR S & LTI T 5, $hi2iE. b R OUIMEILEMIC IS T D BEE O£
FHIMREIX 72V (ATSDR, 2007)

REMEEDORIL 2o - E M

t N RUEIZIBNTIE, Sa~DOBEFEIX, PR, EE, 54, 0. TEERE K OB fR 2 e
WREZSIXREIT N D, MBI, SEEICk 2B X, BRAMICE W TIgEE I L
X LT, RIEHI AUV ﬁ;ﬁ :J’ob\fﬂz% Enf-LEiICkoEy, M HERER 1~2
pg/dL, W FRIRIAEDR 100%, WZIRBED W EARE LTZET U 77 v 7 Z A (US EPA,
2009) % T, PDE ﬁﬁi‘ﬁ%‘a%mto _0)7‘_&5&_\ X E PDE I, BREERRIKIZH DD 5T R —
Th D,

#& OIREERF D PDE fE

ROBREZOE MIBWT, RbEZERRE <, 2o, BEEORE WEIHMEREIX, A F ok
TEIFRBETH D L EZOND, EENENS DT — 2%, 5ug/dL RGO M, /N
DOARATEY PRI BE L TV D ATREME A2 7RI2 L CWvd  (NTP, 2011)

US EPA E7 /L (Integrated Exposure Uptake Biokinetic (IEUBK) Model, 1994) (W3 100%, + D
fihgn OIEFRIR 72 L) I XL, 0~7 5% (0~82 f&H) D/NRIZE T, 5 pg/day Ok HHEEIL M
RS 1~2 pg/dL (237 % LIRS 5 (US EPA, 2007, 2009)

PDE=5.0 pg/day

BEHNT & 5 IR EEIF O PDE fE

SRR ARBRF OB T M L-ULIC S, Lo T, EFRIC X HIEER O PDE fiiL, £ 1
IRFE D PDE fHIZZE LY,

PDE= 5.0 pg/day
%k AREERED PDE fE

SRR PIRFERFORBITM A L~ S, LIt T, WABREERO PDE I, #% ARFER
? PDE fEIZ5 LY,

PDE= 5.0 pg/day

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

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

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

US EPA. Integrated Exposure Uptake Biokinetic (IEUBK) Model for Lead. 1994, updated 20009.
(http://www.epa.gov/superfund//health/contaminants/lead/products.htm; Accessed March 25, 2014)
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VFU A
U F 7 L OPDEEDHLE
UF 7 (Li)
e yE! TEGH WA
PDE (ug/day) 560 280 25
i

Vo (L) &, B oRTHIcHFEET S, HSshic&RThbsd, VT v AL, T,
X@%@%@é@&@ﬁéﬁf\%ﬁ&bf%m%hfnéoU%WAMQ%(Wzﬁ\mim
TNAI=ULYTF L) 1T, AEARIZBT2REL LTHOWLATWS, UF ok, @l
+1 OELIRREDE & L CORGFIEL TV 5,

REMHEEDIRIL L 72> TcEH

UF UL NOTREEEE LTE S TR Y . B, RS & OV R PEBLRNE 5 D9F DR
BIZBIT DY FULAEORGICHET2EERe N T —203b 5, VFULEEHOZERIL Y
FULREREZIZC O, REHYERMC X 2MBERERLVNE LTS, UF U LOREEIL
BHHIZ S L5205, MIEFIEE 0.6~1 mmol/L |25 E X4 TV 5% (Grandjean and Aubry, 2009)
B~ — Y3k, VF U LOFEMET, RREOBRE CHBELLEDS, & MIBIT2 U T U LK
B RIS, RIBMERBIK T, FRR AR ﬁT\L&d%%%ﬁ@&UWE%MQJX7Lﬂ ZB
ﬁbfwé(M&m@wmlmu)oL%@%ﬁﬁ%ﬁ\wW%mmyDIH%4@ﬁ5?%é
(US FDA, 2011) , M%7 —# & L Ea— L, BREREAEE X, REMEEEORIL L 72 5 FHE
ZREE LT,

& NI E R OPDEME
bt MIZBITD U F U LOMHRERA, _@Hmm@tﬁkbfﬁﬁéhtotb B L REY
F U LAOE/NHEERROHAETHD 300 mg (VF U LA 56 mg) &RAWEEEITIEL, ROBERO

PDE fEIZLA T D L D ICHR I S5,
PDE=56 mg/day / (1 X10X1X1X10)=0.56 mg/day=560 ng/day

Z @ PDE HDOFREICIX LOAEL (M —R&EEG5ED 1/3) #HWi=Z &b, F5 IR 10 253
WL,

SN X AIRERFOPDEE

EFHC KX 2R FERFO PDE 2 R ET 5 DI /a7 — 2 23720, Lo Lann s, ROBZEEOA
WFRIRI S 85% (Grandjean and Aubry, 2009) Th 5 Z & & iE x| R OREEREFD PDE H%
EIEFRE 2 TR L T, EHNC K 2BERFOPDEEZHEH L7 GlIHEICHRHE SN WD EBD)

PDE=560 pg/day / 2=280 pg/day
R AR FE B O PDEME

Y X E0.6XIT1.9 mgmP DREOHEALY T LIT4~8EMESH R, 1 HeRFMEE L
(Johansson ef al., 1988) . JtZRBAMMEE K OV %iﬁfﬁfﬂ’i’fﬁb\f RIEMZECIZIER LoD, i
@Eéhtoﬁ%@%@iﬁiéh&#ottw Eﬂmmmwﬁﬁ HWS N, BIE
B (LB W TEE I NT-FI~F5) % &JEl Aﬂf W ABEZEFOPDEEAZLL T X 9 (1T
B35,
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. e e 1.9 mg/m3 X 6 hr/day X 5 day/wk 0.34 mg/m?3

H TR R 1R = = =0.00034 mg/L

EERERST 24 hr/day X 7day/wk 1000 L/m? 0.00034 mef
X

ChjE— 000034 mgngg 1440 L/day 100 04 okarday

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

BE IR

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

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

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

US FDA. Lithium carbonate product label, 2011. (available at drugs@fda; accessed May 1, 2014)
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7KER
7K $RDOPDEAE DI E
7&é$R (Hg)
. TESH N
PDE (ug/day) 30 3.0 1.2
FFam

AKER (Hg) 13, HIERBREEICEBWTIAS 9 LTW5, KERIT, JeHEKER, MERKER K OV /KSR
D 3 OORETHIET 5, WAIFIZIREE T 2 /TREED B b mVIKEROIREIL, EHEERETH 5,
L7l o T, ZOREMERHMEE, JTHRKERE O KERO MO & 2wt T — X 1285 <
HLOTH D, ZOREMFAN L OE X H S 72 PDE fEICOWTIE, ARSI H LA,

REMHEEDIRIL L 72> TcEHE

b MIBWTEBKIEBENAMEZHETHZ L 2nd T — 21370, HLKEBOFEB MBI L
T, EREWICEK T DREN QAL H D, EEENAHZEHEE JARC) 13, HEHKELEWH
t MIXT DN AMEIZOWNWTHETE 2N H D Th S Efbim L7 (Group 3; IARC, 1997) .

MR KSR A, AREKER & H N TA B IR OER DR R O W PR R 20 L. AR
WA JEeRE . G IR M O~ N QNS R E R AR CEUEIRIE) &\ o o2 2t tE
WA X T, EHEKIEN OV OHICE L COREVEEEDRIL L 72 2 3L, BHEMETH
%o MR A Lo~ OBV A S STV %  (Shimada et al., 2005)

R OREROPDEE

7 v PR T RZBWT HeClh & iz 2 G- Lz, K< T WA o Shiz NTP OFRBRAME(E
T 5, DI B, K0FEMAKRFEEEZORHMIAI TR TS Z e, KO 2 FEllRBREI Y L HE
FPH AV (0.312~5 mg HgClo/kg/Sd/wk) Z EZBEFHE LT, 7 v MIZEBWT 6 & A Mkl n
BT TR IR S iz, BIROM EE LY (KEICxHT 5) FHRTE RS 0.625 mg/kg LA
FOBERETHRINLU Tz, BRI A—=ZOE (ZvTF=2, BVTA, TI7=20T 3
)T ARAT 2T —=BREOT ANRTX BT I ) N T A7 27 —8OHD) NeEkGEEOREC
BN, MUATRIZ., AEERENR SO L ITEbNRR -T2, BIEORBRR K OVEIERE (5
W HREEE) DOHIINS, HALE KR 0.625 mg/kg L EOFTERETRO bz, S FREMIRINY
BHZ 3 (JECFA) O (JECFA, 2011) 128\ T, 6 f5HM T »v FikBR (NTP, 1993) 7>
SAELNT-BIRICxHT 2 A ERE (FEEEM) %2, BMDLo & L T/KER 0.06 mgkg/day (G 5
HMOBG LI TWD) NEEXH I, BEFRE (1 IcBWTERINT Fi~
F5) ZMHWT, #AORERO PDEEZ LT X 5 I2E T 5,

PDE=0.06 mg/kg/day X 50 kg / (5 X10X2X1X1)=0.03 mg/day=30 pg/day

61 A IR & O MRBRIC B T 2 BARHECOFITAER D LIFZ X bR ho T2 &)
5. F4z1& L, £7-, BMDL10Z’NOAEL & & 2 51455 (Sargent et al., 2013) Z &b, F5%1
L7z,

BEHIT X 5 IR EERF OPDEfE

BRI, BEREOKER OB O AW ZR H RN 10~30%DFEHNICH D Z L2 RELTWVD

(ATSDR, 1999) , L7235 T, #ORFEROPDEME ZEEAREKI0TH: L T, EHIC L HIRER
OPDEEZHH L= GUHICEH I TWD EEY) |
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PDE=30 pg/day / 10=3.0 pg/day
R ABRFEEF D PDE fE

PRATEN PRI E N E NRAREZICB T A bEZEREVIMEEE Ch L tEZbND 2 &
D3, 22 TWA JREEOHIFHA 14~20 pg/m3 DFZEREIZBIT 2B T RSN TS (US
EPA, 1995; EU SCOEL, 2007) . tEFHERICIS T KR EKEIRTE (14 ng/m®) TOMBRITEI R
WAEDOFAE (Ngim e al,, 1992) 13, M4i% TWA J2E% LOAEL L L CEETHAXNERHDHZ &%
RLTWD, EIERHK (Hﬁl BWTEZRINZ FI~FS) Z2FEICANT, mHRAERKUITK
T 2% B ANERE A Hls . W AMEERF O PDE 4 LLF O X 5 ICE T .

e b s 14 pg/m3 X 8 hr/day X 6 day/wk 4 pg/m’
SR R = ———— =0.004 pg/L
IR = 24 hriday X 7 day/wk 1000 L 0-004ne/
X
e 0004 ugLX28B00 LMY 0

50 kg

PDE=2.30 png/kg X50kg /(1 X10X1X1X10)=1.2 pg/day

PDE fHEOEIZ LOAEL Z W= Z Enh, BRI AZRHE U CKEEDIMICERERITT 5 nHREMEIS
DNWTHEBICANT, F5 & UTHRE 10 28R LT,

ZEICER

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

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

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

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

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

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

Sargent EV, Faria E, Pfister T, Sussman RG. Guidance on the establishment of daily exposure limits (ADE)
to support risk-based manufacture of pharmaceutical products. Reg Toxicol Pharmacol 2013;65:242-250.
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after exposure to mercury vapor. Exp Toxicol Pathol 2005;57:117-125.

48



TR TA FZ7 A4 >

US EPA. Mercuric chloride (HgCl,) (CASRN 7487-94-7). Integrated Risk Information System (IRIS). 1995.

49



TCRAT A FZ7 A4 >

TV TITT

) 7 OPDEEDOHEE

TU 7T (Mo)

% H St SN
PDE (ug/day) 3400 1700 11

FFim

TV 75T (Mo) OERBLEITHE K O+6 T, XV T =4 HOBREN KL R TH 5,
BV TTUDOERDLIFREIL, BEFEONRRKFTIZEY 77 VA4 (Mo0s2) THY ., K,
NHs Je QY Ca2t & o Tl x 7ebfiA A v L a[isEDbEME TR 5, €Y 77 03, P TR
Fex IRRE CIEE L. ZOIEIX0.1~10mgkg TH 5, MoOs e XMoSy 13 /KITIRIT 720y, B3,
FLELE K O TICIRIE S FET D, U 77 AbEW (il 21E. Bi-Mo. Fe-Mo. B{LE U 7
TUROE D 7T U 1L, ARERICB W TS LTHWSLATWD,

FY T T UIMEITLETH Y, BEGEH EROHEEM X, FLHE T 100 pg/day, %A T 600 ng/day
Td 5 (EC Scientific Committee on Food, 2000) . £V 75 U RZIEOHHIZ. KE. B, 7Y
AkpEE . SHE, SEARLOBEMER CTH Y . MR A T A= REOEE L W o kR 2 2 A L B
WERMES, o, mhu ) iR E 2T TWD S HBFITEBO L, ME S OSREAEE NI B
HIBRA ARG Ch o 72 LA &5 (Abumrad e al., 1981)

REMEEDORIL 2o l-F M

“bE Lo ) TTAIERFME RS 2o 72 (NTP, 1997)  F7-. 47 X ENA
RAEABREIGEAT (RIVM) (2 X 25HiE, £ 77 v idl8lasmtt 2 RS R0 S it L7z (RIVM,
2001) . TARC X|E US EPA (T X 2FNAMOFHITATOIL TV, ROREROE Y 77
DOEMEITE, TV 7T U ERARLG SN~ T AZBT DEDANMEOTHLA N OhdH D, F
DADFREMEIX, T OREREKICE L T, b R 2@mEFEEEOH 27 HMEEZE ChH D &5
Z b,

NIREER O PDE E

T v MR G ST ) 77 VT N U A0S ERAE L7Z, GLP @A 90 HiE
PERBR X, BV 77 & LT 60 mgkg/day OG- EIZHIT HKE, REMME, BEHE,
Dlifan (et BE X OREICRTT /5T ER) &K O OB R (1 2 PEoiThriR
HE DR PE 7o OVE ANMEDIBIZRL) ~DIEH & W\ > 728855 B & 502 L7= (Murray ef al., 2014)
HEZ > NIRRT HIREBDZRE . 60 HHOEIEHHE THRICAELETRD bR o7, A&
FHERE . MEEHISUIRE FIZBT 537 A =X ~OFFEREIRD bNRh oo, EEXELIEX, 20O
RERO NOAEL 28€ ) 75> & LT 17 mgkg/day TH D L LCW5D, ZOHRICEWT, #
B O F GBI U - B A D v o T, IEELRS (R 1 IZB W TE R Sz F1~F5)
ZHWT, BORERO PDEEIZLL T O L 9127 %,

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

ST & 51 8&K: D PDE fE

Vyskocil & T Viau DJFE (1999) (2T, RORERO bt N CTOEYLHIFIHHRIL 28~77%D
FHHCTHH - EME SN TV D, Tumnland B (2005) 1E, EY 75 > ORI TR B TH 90%

TholmtHiEL TV, Lo T, EHIC Xk 2IEFERO PDE %, E1EMR%2 CHRLEZB O
E% GlIEICEHEHINLTWDEED)
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PDE= 3400 pg/day / 2=1700 pg/day
% A\BREEEFD PDE fE

Mt~ 7 ZZB W TRARRE SN2 LT Y 77 VTR BPAMERED 51 (NTP, 1997) | Gk
WOEZTFIZ, TV TT VBN LT 75 VBN E ML TENAMEEZET
LHATEEMEZ R LTV D (NAS, 2000) M~ 7 XZBIT D E DA DRERT —4 (FEE)

(0. 10, 30 & T* 100 mg/m’ BEFEHEIZIS VN TEILZELIL 3/50, 6/50, 8/49 J TN 15/49) Z HWTHEAR
IMFEATOTODET VU I RFERINTE A, MinAD2=y MU X 71X 2.6x105/ug/m’ F
BTHD (NAS, 2000) . 1:100000 DY 227 L~ L% FWT, W ABEZERO PDE B4 LLTFD L 9
ICHEHT 5,

1 X107

Uk NIEBEIE O PDE fifi= —- =73 g =0.38 pg/m’

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

2=y N AT o —F |2 ViEx 3 PDE fEICE L TiX, FOFEIEEREAEMEH LA
v,

P Z BN
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=T
= )VOPDEE DHEE
=4V (Ni)
e 3E! S WA
PDE (ug/day) 220 22 6.0
i

=y v (Ni) 1%, BIOKEOFE BB LR THDH, =730, +1, 12 KO3 OFR{LIRAET
TFET DAREMEN H D2, E-D(LIRBII+2 TH D, = v 7t xR EiE THRR
WCHIET 28R ThDH, —BiziE, = 7 EEMITKEEIZE S TaES ., Hilk=> 7
by W=y VKR OREEE= v TV E WS TEKEEER KU s =y kS L, Bib=v v
K Qi b= 7 v & o T KEEPE DRV EE I R TEMEN G WEAIZH D5 (ATSDR,
2005) . = w7 VL, B B TTIEREFNICHATIIRWD, 8 TlEE=y ZVRENA EREL
SlEEZFTZENDD, =T NV—TNAI=ULEEELTO=y rud, KEIKSIZEBIT D
it e L CTHWONTWS, EEEGFRRAZROTMIZHNWONDE AT VL AHIZ, 7 uibzd
DHRX—Z2DEETHY, 1%RE~38%D = LV EZBItHE L TERELTWDLIEAERD D
(Stockmann-Juvala et al., 2013; NTP, 2006) , = %7 /L®O— HEEEIT 100~300 pg/day OHiFHIZ
&»H 5 (USEPA, 1996) ,

REMEEDRIL pol-EM

=ik, BEEEEET LN, BRFEMEEZ S22 (JARC 2012) , RAOBEEZO=v v
WORNANEZRIET D DIL70 (Heim ef al., 2007) . F o Z W20 < D0 AIRTE
RERIZBWT, DX A 72 L > THEEOE NS &H - 7= (ATSDR, 2005; EU EFSA, 2005) . US
EPA (3= v F VKB Z A R OFB AR 0725 il & 5 L ibim L7z (US EPA, 2012) , = v /7
VRS A A b LIRS, = VAT AT v U RO EFEICED A EEE BV T,
DAY AT DABERBINIGED b/ed->7- (ATSDR, 2005) , = 7 /LOFTXTCOEREE —fF
LT, IARC (2012) (%, =v 7 /%&b FOENBAMEDE (Group 1) EHFHLTW5,

t M ROEIZBN T, =y 7 VO REROEBRUEL, B, RERD IO iR & O g~ o
HEZEZGZEITIENH D, B MI, —BEOIC, =y FAREEEREMICOE D BT 5
EL = TVITBIEEND KO 1T b, B T XX, SOKICE A=y VOB —-HEORO
AN, =y FVICBIES N NCREREZFE R LI DI LE LTS (Nielsen et al,
1999) . = 7 NV OREMEEOROSBHAEORMIZEB W TIE (US EPA, 1996) . = 7 /L
JEO b MIBE I TR, BERAREIT, b NROEY E HITHEPEREORIE L W o7z
HERIELECDAREERH D Q& XK, MEE, SHEE L ORSREREE N = » 7 VOV
TR OBGEIEEE THRESN TS (ATSDR, 2005) . Al NiSOs 2% 5-Sn7-7 v b TRAE
U 7= SSEMERR 2813, ANIAME NIO 258N T v D TRAE LZRIRE & T, @i
PLTWBEHDTHS7=N, IVEEEOVIEKNLDTH-7- (Benson, 1995) , = v 7LD EME
. S K0 EHSNICRINEN D AR EOIEEBICBWT, I st Bbnd
(Schaumléftel, 2012)

B ORERFOPDEE

10, 30X1%50 mg/kg/day Thilit = v 7 VARKFM ¥ h- S 727 v MTEHIT D2 M O FE ) AR
BRCix, #BRmE o5 L2 BRI oo iz, f5oMicB T, #E55H0
~105ETOIRERIZ, BERBEE - FUCREGRAH Y, £, ML HI2R 551038 TORE
WCHEKRF BN H Y . YEE T, 304 D50 mg/kg/dayft GRECHE CH 7= (Heim et al.,
2007) , LOAEL 10 mg/kg/day (= /L& LC22mgkg/day) % v, EEFEE ((FEk1icB W T
BEEIHIZFI~F5) ZZEIZANT, BROBEROPDEEIZLLTD B0 ThH 5.
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PDE=2.2 mg/kg/day X 50 kg / (5X 10X 1X1X10)=0.22 mg/day=220 ug/day
W PDEME DR EICLOAELE W= Z &0 F5& L TRRE104 38R L 7=,
HEHIZ X AIRERFOPDEE

ZER= v T VENIRZ W= FORBREGRE X, OB SRR D 20~40%23W I S 1
5 (YT — 212D E) LHETHLDOTH 7= (Patriarcaetal, 1997) . = 7 /LD
UK T D RBRFOFEZFMT 5 5 1 DORBRICEBNTIE, HGHED 2~23%03 I S iz

(Nielsen et al., 1999) , L7223 »> T, = v 7/ RUOKEMN= v 7 LB ORE O BRERRED /LW
Mﬂm4#EEM@%@T%é L AEE 2 ROREERFO PDE E2E EFR%L 10 TRRL T, &
FHZ X DgEERFO PDE fEZ R L7 Gl IHICEH N TWDEEEY)

PDE=220 pg/day / 10=22 pg/day
R FE R DPDEE

W ANNgZZ IR OPDEEOFHIZEI L Tk, FIARMRERT — 2 006, BEMEOH 5= v 7 L OFEEN

BRI N2, Bih=> VB2 HAW2ERORER TIE, ~NA A X — (Wehneretal, 1984) Xii~v
A (NTP, 2006) ([ZIEBEITFRO IR0 oTo, T v M TIEENDAMEIZET 50 < OO FEHL
b7z (NTP, 2006) . &&= 7 /L O NIEGEFE TIEHNAMEOFTEILIL /2>~ 7= (Oller et al.,
2008) . WABIKIFIZHFIEL 2 DR PED = v 7 VTR N AMEOFEILE 7R L TV RV D T,
=V LT, EERRT e —Fi3=iF ANnD 2 &ﬂ?%é%@&%i%htoﬁmﬁ
e (R B W TEBREENEFI~F5) 2#ZEICANT, 7y MABRIZEBIT 5= 7 /LONOAEL
0.5 mg/m3% J&(, W AMRFEFFOPDEEZ LA TD X 9 ICHEH LTz,

e e 0.5 mg/m3 X 6 hr/day X 5 day/wk 0.089 mg/m?
HLfGENG = = =0.
HPHES 24 hr/day X 7 diwk 1000 Lim?  0-000089 mg/L
X
HfE= 0.000089 mg/L X290 L/day —0.060 mg/kg/day
0.425 kg

PDE=0.060 mg/kg/day X 50 kg / (5§ X10 X1 X 10X 1)=6.0 pg/day

FEESRNYEMEDTERED = » VIS B SN D AREMENH D Z & KT RTOERED = v /7
IV DO ANBEFEL OB AR THICRIENGRBD SN2 &b, F4l L THREN0Z SR L
71‘; o

BEIHR
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NRITY A

NTF T AOPDEEDOHEE

N5 A (Pd)

1 S SN
PDE (ug/day) 100 10 1.0

FFim

RZVT AN (PA) X, TOMOAEKEEBRL =y 7L EHEPLTEBY, o, #FELTWSD,
At CTRIEEOHDHERILHETHDH, /N7 VT A, PA0) (&F) . PAR+H) &L PA(4+H)D 3 >
DETHEET D, /N7 VU MIERERILEMZIER LSS0, FULEW O 5 B FEEER 1 GR
DHNDHDITITEAERN, RT UYL (BRa 23R R EC) 13, KRFERISRT 2 filll &
LCTHWHNTWS, NIV T LAERIT. RRFICBWTLZETHY ., FARLOMHEERERIFE
A EDOFRIRIC X AIERICit 2 5,

REMEEDRILL 72> T T

10, 1005 U250 ng/mLD /N7 27 NEFKKEG LI/ ~ FOIOHMRBRT, "7V v AL, &
TBICEHET DA, HFlg. Wi, MIESUIEICIEEE L 2N 2 ERRWE ST, ki, &1L T
HEZEBLZHDOTHD (lavicoli et al., 2010) , £kx 7237 V07 AMEEMIZ OV TOME X%
FLIERIAD 2 O zin viro B RIFVERBRI OV o7y (R X I F T AW E AW — A RRB, K
ME 2 FHW/=-SO0S7 r 7 A h, b U U ANEREZHWZ/EERER) 12, BHEoRE2 5 27
(IPCS, 2002; Kielhorn et al., 2002) , U%TF—4 Z L bt a—L, WEREEZEEE 2, ZEMERLED
FRIL & 72 B B2 FFE LTz,

%O RFEEF O PDEME

WL OO RMEMWERERD T Shv, NT VU DEOFME KL OHE B AMEOERRPMTOI TV D,
LML, 5HET, FOTA KT A - TEMi SN mEFRERIL v, AT RHRER
F =%, /X7 Y7 AONOAELA0.8~1.5 mg/kg/day D#FiPHIZ 3 5 A REME 2 /RIB L T\ 5, ok
HOHAL /ST T AQPD)E/NT VT A E LTHKIL2 mgkg/day?D HE CTHR 53 5~ 7 2D A ERER
E, MEREE BV O DIEiZR TO T I v A REBRBEOFEREEEZRD, £z, HEICHKEM
il 2 FRD T A, MEZIZRRE ] 2 58D 72 > 7= (Schroeder and Mitchner, 1971; IPCS, 2002) , Z @
BRI, T A D ATREMEICAR D A AR 2 R T 2 Kk & G A TV e, HEBRo 7 o1
(A G L ~v | MEREDONEEF AR O T — Ak, RRBECK U CTHEISE L7258 1%,
TN A DO AREMEZ T 5 _ETOMRERT — % OFHIXRE Sz, EEFRE (gL wy
THEEINIZFI~F5) &I AN T, LOEL 1.2 mg/kg/day% ££12., £ HBRFEIF OPDEfE A LL T
DX IIZEMNT D,

PDE=1.2 mg/kg/day X 50 kg / (12X 10 X 1 X 1X5)=0.1 mg/day= 100 pg/day

W PDEED B HIZLOELAZ AW Z & D, F5& U TRBGA RN LT,

EHIC L HIRERFOPDEE

NIV LT DML Ea—iT, EHIC L DIRFERIRICHR S PDEEOBHNLD & FE
TRRHEB & R ET D Z E N TE oz, HAERT VU AQ2+4) (PACL) X, THEE RIS
W< W (IR O &S 3~4 HRRIZBW T, 7 v MBRCTHED 0.5%AK0, FAHT v b TH

5%) o RENEG UIFHIRNZE G221 T7-7 » FERERICEBIT W BrE R 1T m <. &5 40 A
BOFFRIZBWT, ESNTEHEDO S B, [UENIREE T 5%25, FHIRNIREE T 20% 0N 25 A
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fif ST 72 (IPCS, 2002) , EOBRERFO /T U0 AOAEYFERRIAERREN 2 HDOTH D
L EENE 2 BROMRER O PDE [ A ETEARE 10 TR LT, 1EHIC X A1gER 0 PDE fif 2 % H
L7z GlEICREHSINLTWD ERBD) |

PDE=100 pg/day / 10=10 pg/day
% AR EERF DO PDEfE

RT 7 BT A7 ABRE T —Z 13720, L= T, B AORER OPDEE 215 1IF42 5
100 CHR L C., W ABRRIFOPDEEZEH L7 GUAICRKEHO EBY) |

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

BE 3R

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

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

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

Schroeder HA, Mitchener M. Scandium, chromium (VI), gallium, yttrium, rhodium, palladium, indium in
mice: Effects on growth and life span. J Nutr 1971;101:1431-8.
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H4
H4:DPDEE OHEE
H& (Pt)
. TESH N
PDE (pg/day) 108 10.8 1.4
FFam

FH4 (Pt) X, B BB RINOESED ILHE THDH, NTVTAL, AAITVLA, vV A LT
ZULROA VU LEET TAEKEITHE] XX [77F 74 R ERMEIND ESIEITHEDRK
HLEWVW6DODILEDOHT T, HEIRLEETHD, EEAEIE. £ < ORLIE TG K O iE X
ICE S 5D THLZ LN RINTEY, AeOFHEREEMNRIIMETCH S, E-5Mk
WHEIZ 2R OH4TH D03, JAE72RCIREEZ /R T A& AN M OE N TV 5D, P(RH)IZ4ENLD T
I T AF Pt (MO ZTERT 5, b —MIRPEDAELL, 7 N7 7 am AeiA 4 kD
~F V7 unHE&RA A OL IR nu AERERETH D,

REMEEDRYL L 72> 7o EHE

RS FIC AWM E U TIFEEL 9 5RO A& K OASLE DTN AMEICEE L CHIH ATfE/2 3=
By — 2137 <. BT — 2 X RBE S TW5S  (US EPA, 2009) .

HaOELIEIL, B&ICEE LZBBUEDRK TH Y | FEfE EORERBEFHTHD
(US EPA, 2009) ., iHUEIX, D72 < & HWMARIKIC X DL BEIE~DO@EICBE L Tid, &
LY HMERE CH D EEZE X DND, MliEE LTE, CAEE, #ilERIFONC Lok,
BUINKEORTFT ) —Eh b EEOHEZHIE & T 2 FRSREENZE T 55 (IPCS, 1991) . fE
RoOBEIZIE, BEBEOBNAEZ TH 7= (Merget et al., 2001) , FPEOEEKR KL O ~Na 7 ALRED
NFZEERVEERIT, 7TV EEZRE STV D LB b (US EPA, 2009; EU SCOEL,
2011) . WBUED U 2 7 1%, AR BN ONCIRE O &8 K O (IPCS, 1991; US EPA, 2009; Arts et
al.,2006) . M@ (US EPA, 2009; Merget et al., 2000; Caverley et al., 1995) |[ZBHEL7=HDTHDH &
Ezob, YT —FElta— L, BEKKAEE X, BEMEEORILE 72 252 RE
L7,

B O REEOPDEE

PtCl, (FLEAOIEITIZ < W) K OPICly (FIEMEDIE) Z4ERIREEE 53 2 HEME T » N ORERIC
BT, PICLIZBI L TIE, MR/ RT A — 2 R OWRR AL ST A — 2 ~DREITRD b
o lz, RBRENRE AR TH D AES50 mg/fiklkg Z PtCLOTERE TR 5 S -8
BWTIE, M7 L7 F= OB RNC~~ 87 U > F ROGRIIMER T A —Z OO 5
Nize WTINOIEWIZE L TH, ZhERG SN-BOMRT . FrBIRT O [ 41 )3 1
MM U7= (Reichlmayr-Lais et al., 1992) , Z ORBRICBWTCHSILAY O ERERTNM TH - =&
I CHEENRBO OGN Z b, ZORBAGE A PDEME O EICH W=, EIEARE ((Hk1ick
WTELZINTFI~F5) ZFEICANT, A4 L L TONOAEL 10 mg/fiftkg (28 H 7= -
TEHEFH mgD A& EIR ST, 0.146 mg/day) #2512, ROBERFOPDEEA HINT 5, MUi%
7 v FOEREIL, HERBHLAIFIC3S ¢ TH Y . R A L COFHEREINEIT235 g Th o7, F
PIRHE 135 g Yikat BRI HW T,

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

HESIC X A IRERFOPDEE
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FH&IZBET 2L B a—i, EREGREICGRD ASEFEEIC O W TOFMEARER S D
ThHZEEHLMNI L, AESEOROERIIL, 7 v b Tiiid TELS GREIRE D& 5054
WX 1%AR0) © B FTIZE D Ey (BFEHPPtD42~60%, US EPA, 2009) , L7=28-> T, &R
#&ZIF OPDEME Z AR 410 TR L T, EHIC K DIRERFOPDEEZ KD 5 GIHEICFH I A TWD &
V),

PDE=108 png/day / 10=10.8 pg/day
Wk A\BR B8R DO PDEfE

fil =2 o N — Z B DAL A ARIEOH A O -0z, 25 0EHRER (Biagini ef al., 1983) &
DGR  (Pepys et al., 1972; Pickering, 1972; Merget et al., 2000; Cristaudo et al., 2007) 733k S i
TW5, F£7-. US EPA (1977; 2009) K ONERM OBk ZEMETE R R+ 5 8%Z%E B4 (EU SCOEL,
2011) 1%, BAEEZBSE 2 b A& O Z 2 Z A Uiz, BN ORESERER A B3 28
¥ 82 (EU SCOEL) %, AliAMEOAEHEIZE L CMELOREMZRET HI21FT —F X—
ANRAThH D EfbRm L=, US DoL (2013) (ZrAEMEAAHEICE T 22 O REfE %2
ng/mAIERE L TWD, EBIERE (FHERUZEBWTELZINTFI~F5) #BEIC AT, WARE
RFOPDEMEZLL O L S IZHE T %,

gt A b e 2 pug/m? X 8 hr/day X 5 day/wk 0.48 pg/m’
ﬁ,(\'_'ﬂ o = = =(. 4 L
EHIRE RS 24 hr/day X 7 day/wk 1000 L/m? 0.00048 ng/

0.00048 pg/L X 28800 L/day

—RAR= 50 ke

=0.27 pg/kg/day

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

e ZB N

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.
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A&RTHR
AR TR OPDEME O E
AYPUA (r) \ #AIVA (0s) . 2V A (Rh) . LT=U 2 (Ru)
% ais) LSEN
PDE (pg/day) 100 10 1.0
Frif

H&Rt#E (PGE) @9 bLHAENKT (A& X 0 IT@mEFlNT —2 B3 b7nm) T U AL O
TERDMELH)T — X IIRBE SN TV D, PGE (ZxFT HREZEMEBRER I, PR EREIR B OVl Ky
JEREZEDBMBUEZFGIEE T2 035 (Goossens et al., 2011) . WL DD H&ETHRICH
952 LDso fEFIHFTRE TH H 3, T OfE#HIEL PDE EORXEICIL o TiER, L EHO
PRI OV TR TE vy, A< L bl OBEEMITHN B 556 121E, RuO,
1L 0s0s LV HIRDRIEH TH D EE 2 545 (Gaylarde and Sarkany, 1968; Swartzendruber et al.,
1995) . PGE OFFEMIEIL, &E & LTOYUH PGE L0 b HEERBNE OO L S5 I2-biLd
(Wiseman and Zereini, 2009) .

PGE OFMEICETAHEERN AR E L TNDZ E&FE 2. T X TORFERIKICEET 2 PDE filid.,
K ORSFI 7 e —F L LT, A& TIER< /N7 YT AD PDE fHIZEKSS< D E LTS,
PGE |[ZBHT BRSO N ZEMERHFHRITLL TO LB TH D,

Eree =t Al
AVYTL FAITULA, AV AKROVT =0 AORRMICET /KT — X 13Hmd Th e,
o A UL

o T v MEHEFMIAAZELA U DT AGHAKTIE & BT 24 B L, Ay b
ToBAICBWTHELZEZ A, 4V Uy AZFEMEO—AKEH DNA YW %55
LT, 2 W55 Tl —A8H DNA Ol R S e s> 7= (lavicoli er al., 2012)
o BEMEEFET S0, Wistar 7 v MEER, HbA VT AGHKF (VY
AL LT 0, 0019, 0.19, 1.9, 9.5 & 19 pug/day) % 90 HREfKEE ST
(Iavicoli ef al., 2011) , 0.19 pg/day LA EOFGRECB W CTEFMEZRET 5 H D
BN DB T, Z ORBRILRE A IREERF O PDE JEORREIZ 5072 6 O Tl

Mol

o FAITLA

o DE{bA A I 7 2ITKICH E D IEEIT 72 (Luttrell and Giles, 2007) , @@ A A I U
LiFEMEEH LTV /20y (McLaughlin et al., 1946)

o M4 A I U AIMEEHROBEICHNGTWS, WUk A I 7 A (0sO4)
IE, AR E LT, HEOREE, B, &, MR ORESITHT 2010, i, KE,
JHFIE M VR oG E A5 & Z L 9 % (US DoL, 1978; Luttrell and Giles, 2007) .

o WELAAITLA (FAITAELT) OFRBERA (PEL) TWA [T 0.002
mg/m* TH % (USDoL, 2013)

. = 3/'7&\

o RhDOHE (K:RhCls, (NH4)sRhCls) (3% XX F 7 ZF CiinmtE 4~ L7z (Biinger e
al, 1996) , ZOFRBRIZEBWT, MlaEEE CERFEEICE L Tr YU AT
VULNIHEELTEY, ALV LHMERL RN DO TH o7, T v Rk
R AL T AGHAKFI L & BB SUI24F R L, 2 Ay b T v
BANZBWTHELZEZA, vy ANIFEHEO —ARKEDNAYIKE 2 7% L7z

(Tavicoli ef al., 2012) . RhCliix., t kU 2 38kZ W=/ MERER Tl namtt 2
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L. BIEKFODNABE) (2 XAy N7 vtA) MW7 (Migliore et al.,
2002) .

o WURIIHUbr VU L ERE ST DAEFERNBAMENALTT v EAIZBN T, UK
HS ppmD H & T, XFHERIC LA CE B RE O IR LR OBMAFRD b7,
NIV LMZFEILTWED, EFIRLT =2 RHEVICHLREN DO TH
LD, BHRAUEIZONWTORmER D H Z L1 TE 722\ (Schroeder and
Mitchener, 1971)

o BYYLA (RhE&LT) O&EE =— LK ORNEMHEE Y OPEL TWAIL0.1 mg/m?
T D, RuDAEMEALAEY OPEL TWAIX0.001 mg/m*T&H % (US DoL, 2013) .

o LT =L
o W ODDORUSEEIL, F A I F 7 AHTAISE K O TA100RRIZ 31T D in vitroakBi 5
T, BiEERIGE S EE 29 (Monti-Bragadin et al., 1975; Yasbin et al., 1980;
Benkli et al., 2009) .
o NT=UALAORKROBEFERFORIUIMEY (F4%) , FEHIC K DREREO Y-
2000 CTH D, ROBREINT-NT = MEEWIL. FIZHEET 5 (Furchner et
al., 1971)

BE IR
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L
1 v OPDEEDOREE
1L (Se)
. TESH LIEN
PDE (pg/day) 170 85 135
Frim

Ly (Se) 1%, HEFIFEL TR, MESAEMEE> 2R LIELIESH D, L Ui,
AODIRALIRRE (-2, 0. +4. +6) ZWDHZ ENTFHETHY, &FE LV, it L UVBELO®
VUBtRE W22 OFFRETAEL D, BLiE, B 2G04 < ORIZE > THHEOIETTE
Thd, BLid, BRAREL ) VAT A RNAICKL D X U RV IAEND, BL v
I, FAEIC W THEE S L CHWH R TWD, Ru-Sefiifitix, MEETICH NS, 7
U=l LR T L F bt U R, AA RIS W T X s b o,

REMEEDRILL 72> T F

T L UE, IARCIZE D Z v —T3bEa W) CENAMEIZOWTHEETERYY) & LTU A MRS
= (1987) . BBV TRERNBAMER S D Z LOVRSN TV ARE—D® L ALEWIX. ikt
L Cohbh (NTP, 1980) , US EPAIZ L % &, itk L E 7 —7B2 (b NIk L THESAM
DOFEEMERH D) HiZH D (US EPA, 2002) , oLV ALE5WiL, 7 v—7D (B h TOFRMN
AEIZDOWTHETERY) IZoHEINTND,

E MZBWTE L ~OBREIRE IR DN DR A EREEIT, REICHT 22 NCARL
TEAT R ORI &\ o T iR i B % E- DR E T2 B L U HEIETH D (ATSDR, 2003) .
AFEROBREOY L ACKT 2RBEICE LT ShOBAENH 5, T LAk 5 R &
ZHIBRT D728, kkx Z2BERADY . WA LR E 4400 pg/daylZi% @ LT\ % (WHO, 2011) , 57{B
WZeix, A R LT @bt Lo UITHEE L B MIRE LB o, K0l &k O o Rl
P, RUE SR NI & ) o T2 BRI ZRSR ISR 2 B DWW TR R T 5, BREERICIRER S
Nize MZBE L THE STV D S DOIHEEL LR EHER N, mHEOIEEEL D 22— A
NIFFA AN ERALZETOLRONATEY, £/, B ALKEITZEEL DO 2 — L8
L <IIZF A b OEMERAMRTE 217 - I BslBREoR %, TR 28 vE X OV ZE 6 2 dE LT\ b,
W ANBRZE R ORI IXEA 572372 6 D & 72 > T2y (ATSDR, 2003) .

#& A IR ERF OPDEME

fifbE L ACEET 5 T v MEBPAMEERICEIW T, FHIEAS AU 2NOAELAY3 mg/kg/day (12
& LCL7 mgkgday) Td-7= (NTP, 1980) . ZDHIDTFRED & L o DIENRAMETHIT 57 — 2 1%
AT THY . FoWEDOITIEIESO b MI T 2 B#EM IEERHR ST 52 (IARC, 1999) | 2
OFRERIT, AFARERIKBE ORI CTH D, W 20Dt hF—Z BN AFARETH 5723, BRER 7R
FRIZHBITDHHDTH2 (ATSDR, 2003) , FH SH7ZPDEfEIE, & L > ®OMRL 5 pgkg/daylZ AL 72

{H,DOTHD (ATSDR 2003) , EFFREL (FERIZBWTELRINIZFI~FS) 25 LT, FROgRER
OPDEfEZ LA F D X 9 IR NT %,

PDE=1.7 mg/kg/day X 50 kg / (5 X 10X 1X 10X 1)=170 pg/day
TLRBIED Y X7 D7, FAL L THREI0Z IR L7,

HEHIC X AIRERFOPDEE
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t bR OEREY TORBGEIL, LU, ELUBIER L ) ATFF = b oz
S ONDE LV ALEMBPROEIRENTZHE,. LIZLIERSHED0%E 2 5I1E ER S I
SINDHZ EERMEL TS (ATSDR, 2003) , & HBRGERFO ALY FHIFIHZEN~80%TH 5D Z &
S E 2. BRORERFOPDEME 2 & ELAH2 TR LT, FHIC L 2@ERFOPDEE A LL T O X 9
WCHEH L GIUACREEILTWS ERBY)

PDE=170 pg/day / 2=285 pg/day
AR FE B O PDEME

D%&%%@%ﬂ?ﬁﬂﬁﬁi TR 2 WABRFE DR BIREDEH WY — T —Th D, MREREE
I3 U BRI 2 BRI B IME0.2 mg/mP AR E L (US DoL, 2013)  RKIMEAR2AELRT
F 7 V—7 (EU SEG) |ZRkZEMENRTE IEE%E? 0.07 mgm3%i%E L7= (EU SEG, 1992) , L2>L7Z2n
5. BEU SEGOHkEMEMEFERA (OEL) X, MARAFIZHFEE LWL BEbhsETHI &
V/ﬂﬂk 2SN TCE ﬁz“émtfb@ﬂ%é L7=M->7T, USDoLIZ LY i#E & H X 7-OEL% H

ﬂkﬂféﬁz (FHERUZB N TELEINTFI~F5) 2B EIC AN T, WARFERFOPDEME L LT
0>Jt INCHEHT D,

0.2 mg/m3 X 8 hr/day X 5 day/wk ~_ 0.048 mg/m®

AR =) =
HHREAS = 24 hr/day X 7 day/wk 1000 L/m’

=0.000048 mg/L

0.000048 mg/L X 28800 L/day

—H &= S0 ke

=0.028 mg/kg/day

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

BE IR

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 Organization, Lyon.1987;Suppl 7.

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

Cancer, World Health Organization, Lyon. 1999.

NTP. Bioassay of selenium sulfide (gavage) for 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 Risk Information System (IRIS). 2002.

WHO. Selenium in Drinking-water; Background document for development of WHO Guidelines for
Drinking-water Quality. World Health Organization, Geneva. 2011. WHO/HSE/WSH/10.01/14
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R
$RDOPDEfE DAREL
& (Ag)
#H 5 WA
PDE (ug/day) 167 14 7.0
Frim

R o(Ag) 1E, FE& LTEREE+] OFRET, KUMAHESE IV W DSi b2 OB TEIbAEY
PUITHET D, BT, ETHBD TEITIZS S oy BELTO LRI, b T < o0
DDA TRINAFET Do HEK T D b BERFULEWI, Eﬁﬁaﬁ&(ﬁi’ﬁﬂ:fﬁf%éo E3
& EDEWIE. 10~100 pg/kg DHEIPH THEDRZ BT, FUITRFFAINTMATITAR S AL
@%E‘J%‘%ﬁ‘éﬂiﬂ@ﬂf%é WI=FLonbF LAy ROkl kb‘fﬁﬂ‘iﬁ%}: L THW
HNTWD, R~ FI v AE4IF, RNafh LR = b G ORIREAKEICHN LD, B
fEsiE, AREEGRICB W TREMZRmILA L LTHWbRD,

REMEEDRYL L 72> TcZH

SRITERFEMZ 72720, 8 E AW milB e O N &b & Uo7 @mrseid. R AT
B2+ if il 2324t L Cunvipny, 260 F—Z IS E . Tt MIBWTENMAMEZ A
T 5 LTI TV eV (ATSDR, 1990) .

SRUEAEIEIL, b FOMBIUT T 2 RISOH The b S MENEWERKRIER Th 2 & b b, B
FRdRd s v —FHIBEEIZH WS (Hymowitz and Eckholdt, 1996) , $RILAEAEIL, A A[HAY72
FREOFKEAEELD LD THY, SRICLD AT =V FEAFE L —RE e o - B ~DRILE
MBAETL D, @bV OEOWAZ, ik CHEORIHEIE CICERREELDZERHD
(ATSDR, 1990) .

B ORERFOPDEE

HEPE~ 7 ZTAHERER 2 0.015%US N L 728K (0.9 g/~ 7 A, AlERER32.14 mg/kg, $R64%) % 125H
M52, SROBIER 2R B S < MRATEN FAITEEh 233k S 4172 (Rungby and Danscher,
1984) , ALEEN) IS RENY) & LhEg U C B ISEBN A If S 7oy, ZOMOERR EO#sEILE
e otz, BIORBRIZIBWTIEL, ~ 7 RTHEER mg/kg A MEENTEA L7212, RMBIKAIC
FIET 5 Z E/r Sz (Rungby and Danscher, 1983) . #& HMgEEZFFOPDEMEIX, 2R E 5
ng/kg/day & A J& L CTu7Zeyuy (USEPA2003) . EEMRE ((FEKIIZR W TERINTZFI~F5) &%
LT, MORERFOPDEEALL T DL S| ’””Hj?“é

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

AR SN B ERRHE R N T Lo/ < . PDEfEORREICLOAELAfEH Li=Z &5, F5S
&L THREN0Z IR LT,

FEHIT X 5 BRERFDOPDEE

US EPA (2003) (%, zamA RERMEOVEREER A 72 SEMRTE DO \ZERILAEE 2 38 0E L 72 JE 5] &
2L, B ORI Q~9FM) OIRNESOT —2 %\ T, $ROLOAEL%0.014
mg/kg/day & FFE LTz, BIEMRE (R B W TE LRI NTZFI~F5) Z5EICANT, EFC X
LIgEERFOPDEEZ LT O L 2 IZH T 5,

PDE=0.014 mg/kg/day X 50 kg / (1 X 10 X1 X1X5)=14 pg/day
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FRIENOEOEBITIAELITZEZ LNV D, SRILEEDFT R AZLOELE 272 L, F5& L
THRES IR L 7=,

I A BRB& 5 D PDEfE

fiti B ONEMg D RPN B 23, @ LoV OEROW AR D e MBI D ERLIHETH-T-, &
JE SR K VAR ISR L A ) OB IR A B (TLV) 0.01 mg/m® (US DoL 2013) % H\, {EEMRK
(FHRNZB W TE R IINTZFI~FS5) 25 BICAN T, WARERFOPDEEZ LI TO X 9 ICEHH
T 5,

o 0.01 mg/m3 § hr/day X 5 day/wk 0.0024 mg/m?
EE e A 2 A 24 hrlday X 7 day/wk 1000 L/ 0.00000238 mg/L
X
H = 0.0000024 mg/L X 28800 L/day —0.0014 mg/kg/day

50 kg
PDE=0.0014 mg/kg X 50 kg / (1 X10X1X1X1)=0.007 mg/day=7.0 pg/day

BE IR

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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Z2U A
&Y 7 A0 PDE [EDOHEE
2 Y h (Tl
. TESH N
PDE (ug/day) 8.0 8.0 8.0

FFim

PR 2 ) 7 A (T 1, HFAGOERTHS, Z UV U AiE, & LTH KO3 O o0k
WRBTHFET D, 1 fliDoF Y v AL, A A EREOEMEHT Y 7L (K IZEELTEY, 2
DX REUMENZ Y T AOEFEEOEIZHES LTS, NAEOBRLZ ) v LA3H)ERE, ZV
U AEDOEL BKEMETH D, X Y U AX, FE LU THERE LTEERBIZHN LA TND
EF0, MR, BEROBRE, TR, EBELDY T T&u\otrﬁ‘zmr@%fﬁ@t&miim S
Ao Tng, Z U o AGHEITAEKAKICHNON TS, # U U7 NIEEFIICHAETIE
72 < ACEMEESERIMREIZ A ST /ey (ATSDR, 1992)

REMEEDRYL L 72> TcZHE

PROBMICIS\O TR, SR, FHCBER, ¥ Y U AORERORED D ORI b B
73>mu\$“fﬁ’3””ﬁéz BHbivd (USEPA, 1992; US EPA, 2009) . /KigMEDHE (Wilsth. EEEEHE LR
W) ZMhoFRE XL v iRV EMEAZ > (Moore et al., 1993)

B D EREREF D PDE fE

E RNEROEWNCEIT D2 Y 7 A~ORNDIREICR D T 2B EIL, BE. Frlcea s Bbh,
ZhE, XY U U ADT v bEAWE 90 HEFEERBR ORI TWS, L EHETHEE
DRIERNHINT HZ &2 EZ. # U7 AD NOAEL % 0.04 mgkg & &7 (OEHHA, 1999;

US EPA, 2009) , L7=23-> T, 7 MIBITFAHF U 7 A0 NOAEL 0.04 mgkg % H\THE O IGRER IR
@ PDE fl &R 7E L7z,

EEAE ((FEICBWTERINZFI~FS) #%E L T, ROBRZERFOPDEMAZLL FDO X HIZ
BT 5,

PDE=0.04 mg/kg/day X 50 kg / (5 X 10 X5X1X1)=0.008 mg/day=2_8.0 ug/day
BEFHC X BIREERFD PDE fH

H ) LMEEY~DOEFIRRIERS., BEEHOH LT —XIXRWE SN 0o T-, D Z Y
7 MO YRR RITE VY (580%)  (US EPA, 2009) . L7=23- T, EHIC X DREZEEED
PDE fli%. B OIRFERO PDEEEF—TH 5,

PDE=8.0 pg/day
Wk AMREERED PDE fE

2V 7 MEEMA~OWRAEFZIASR D, BEMEOSH DT — #1720, US EPA 1X, # U 7 LADOKA
FHEICET 2 HERIIWAZRBE 2SS HTIZIEIAR 0 ThH D Efm Lz, ¥ U U A~OW AR
& D FIREME 2 & D E S LI IR ER THh U . ERITIER - 7= (US EPA, 2009) , B &
VEMICB DT E SN EREEIIHETHY %é)kﬁ’:%&%&:ié%&%ﬁﬂi%& FEME TRV &
EZzbivd (IPCS, 1996) , AR OW AR O X U o ARERICK VEBOFT A TREINS,

ZOHEMMNG, WABRFEEEED PDE fEIZHOWTCIE, EHIC ;%ﬁ%*lﬂ#@ PDE fE% & > TR ET D,
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PDE=8.0 pg/day

e Z DN

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

IPCS. Thallium and thallium salts: health and safety guide. International Programme on Chemical Safety,
World Health Organization, Geneva, 1996. Health and Safety Guide No. 102.

Moore D, House I, Dixon A. Thallium poisoning. Br Med J 1993;306:1527-1529.

OEHHA. Public health goal for thallium in drinking water. Office of Environmental Health Hazard
Assessment, Berkeley and Sacramento, CA. 1999.

US EPA. Drinking water criteria document for thallium. Health and Ecological Criteria Division; Office of
Science and Technology; Office of Water; U.S. Environmental Protection Agency, Washington DC, 1992.

US EPA. Toxicological review of thallium and compounds (CAS No. 7440-28-0). Integrated Risk
Information System (IRIS). 2009. EPA/635/R-08/001F
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AR
A X DPDEE D
A X (Sn)
#H 5 SN
PDE (pg/day) 6400 640 64
Frif

ZZX (Sn) X, HABOEETHY . 2K THDOBILIRIETHET 2, A X EEILEWD I D
RO EERS DT, BRI, Bk, 7 oAl NI ~a 7 AR X T B U D L R OV A R
FTRITLATHD, AXE, W ONDONLFEHX I U RN 37 VEEMBESTICEETD
(1#E4 72V Sne LTHREIL0 pg) o A XL, OB & > TREFERICKHATH 5 ATREMEN
HHMN, B MIESTHREATHD EIITRIN TR, HEAXQHIE, EuAlE LT, KON
Vb e =1 (PVC) OLEEAIL L THWHA TS, EIELEFPICE Eh 5GBS &
WOBENDIE, AEAZXEEMEY b LV SHECTHET 2EEA XN LV EET 50T
HHT0, ZOREMEFHRITEEA XITERE Y TS,

REMEEDRIL po - E M

A RXF ONA RN BT D in vivoD B XTI DA Z RIERT 5 H O R0, W DONhD T v
FERBRICEB W T, B OYIIEEEE L TONEZ 1 v O A 5 &I ED & O Rl = T
bolz, METHE, ARXKORA X ILin vitro7 v B A B W TERFMEICE LM TH - 7228,
ARXRRARED 5 BN ONOEEO S DTG RBEEIZE L THETH -7 (CICAD,
2005) ., vV AKLT v F TO2FEMBEBRICE WO T, EILE A XIZBP AT R T2
(NTP, 1982) .

% 1 BR R FF D PDEAE

Aiix, KERAOEGHZRDO T v MBI 2K bIEEER S OVIHMEfEIE Ch -7, LeRn-T, #&
M BgEEIF OPDEEIZ DWW TIE, A HIKVINOAEL, 7725150 ppm (A X & L C32 mg/kg/dayFH )
(ATSDR, 2005) IZESWCHRE Lz, ZOMEIZ. 7 v MIBITF290HMRBE N SEONT-H O
ThHY ., HILFE - ARXZREELESNTZT v M2BWT, 500 ppmEh O 57T O 1o s
ZJEIZERE &= (de Groot et al., 1973) . NTPIZ X 2 13 &R E#RE (NTP, 1982) (2B
5 MEFRIRHmIE, de GrootH I IZ L DREBRICEBIT A DO LV RESN TV (FIZIX, ~EZ
0 ENIKTT DB L W o ERAECFERRET — X ORIE) b, ROBREEFOPDEMED
REIZIBWTIL, de Groot > DFERIINTPORER L U LEH#EMENH L LD EE 2 b, EIER
B (FHERUZB W TELEINTZFI~FS) Z25EICANT, ROBREROPDEEAZU FO L HICHE
H3 5,

PDE=32 mg/kg/day X 50 kg / (5 X 10 X5 X 1X 1)=6.4 mg/day=6400 ng/day

HEHIT X 2R ERDOPDEE

AT DEEMEV B o —id, HFIC L DRERRIKIZIR D PDEMEOFE H O 7 DIZH B /2] Hh
OB G 2 B E TE R oTz, AR OEERE A XA P DRk O W EE R O AW F R K 5%
(ATSDR, 2005) %2, #% OBREREFO PDE 2 & E4%40 10 ThR L C. {EHHT L 2R FERFO PDE
EEHEHELZ GlEICHREINLTWD ERBY)

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

% AR FEFF O PDEfE
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ARIZE L TOREEL Ea—1T, WARBEREKIZRD PDEEOFR MO DICHLE REFE /K
A ZNZOWN T AT B DG FH 2 H 8 TX 2o 7z, ARIZE LT TLV (2 mg/m?; US DoL,
2013) RFIHAEETH D, MRL X ET HICIET —F B A+ Th b (ATSDR 2005; EU
SCOEL 2003) , L7z~ T, #RHOIREFERFD PDE fH % W ARFERFD PDE EICE# T 572012, 1%
100 ZHWT, AXIZBAT 5 PDEMEAZR T2 GlHEICEK#EENTWH YD) |

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

BE IR

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

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

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

EU SCOEL. Recommendation from the scientific committee on occupational exposure 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 B6C3Fi/N mice (feed study). National Toxicology Program. U.S. Department of Health and Human
Services. 1982; Technical Report Series No. 231.

US DoL (OHSA). 29 CRF 1910.1000 Table Z-1. Limits for air contaminants. U.S. Department of Labor.
2013.
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NPT Y A
NFV T AOPDEEDOHEE
NFTyh (V)
1 S SN
PDE (ug/day) 120 12 1.2
Frim

NFETT A (V) I, HEEPICE LT & L THEIEL., Mfix eibikig (1, 0, +2, 43, HEW)
+5) TIFEL 9 B, NF VU LF, FIIATFV UL Ay (VO3) KONRFIA 42 (VO,T)
ELT, 1 FEAEOEMERKICHERETFET 5, T VU AOHEAED D ORIUIITHIIC
<V, B N TORFNDL DT VT AOBRBIEREEMEIL10~60 ng/dayDFFHIZH 5, BEKD
OOEREIIKIZL Y By | HEERBIEITRE TI40 ng/dayTH 5, b b — AOEFTO
NP7 ADOMETEEIIZHETH D, 2 png/LRNEFHHO LRTH D, ENIZIALS 5 LT
WBDIZHE b BT, b MENIZEIT 23T 0 AORER 72 A FHIBENINZE S LT 20,

REMEEDRYL L 72> TcZHE

NPT AL, BEEEEAET OIS, BRFEMEZ L7272 (ATSDR, 2012) , HERb ST P07 A
IE. B NS L TEPAMED RN H HWE L L THEIN TS (Group 2B; IARC, 2012)

% QB EERF D PDE fH

KO b~OROFGEHRIZEB DN TE, HEE, LIER &K OIMIER S 72 5 m RN TH 5,
BOBEIZL DT VT AOEEEFHMET 2 Ok bl R, N7 L% 1208 [BiRE S
Nize MZBWTERBINTZ, ZORBRICEBWTIE, AT =0 L3N F D0 IR/
Db (RFTT AL LT012X1F0.19 mg) & A Te~120l R G L=k o i ik 52 <
T A =4 e (IWEFBERLVUIZEORE) . 227 a—A kO N) 70 'Y REE,

BERE (M RFBEFZBIZIVWE) . KEXIMOEICHERZIE /0 >7- (ATSDR, 2012) ,

MR B R K DML ~ D B B 5 3 7 A O INOAEL 0.12 mg/kg/days . #% M Ug &
OPDEEOFHIC AW, EIERE (HRIZB W TERINZFI~FS) 2&EICART, &A
WREEIFOPDEEZ LL T O X S IZH T 5,

PDE=0.12 mg/kg/day X 50 kg / (1 X 10 X5X1X1)=0.12 mg/day =120 pg/day

HEHIC X 2IRERDOPDEE

NFDT BT LML B a—T, [EHIC L ARERKICRS PDEME O LR 568
FHERE R A E CE R o Tn, NFT YT AR OEK AT T MMEAEWIZET A BB X F DR R
B O ZHIRI D 1% A0 ~10% (ATSDR,2012) T b Z & #BsE 2. R OBRFERO PDE
EZETEARE 10 TR LT, EHIC L 2IBZERFO PDEEZHEH L2 Gl HEICEHKIShLTWE LR
D ) o

PDE=120 pg/day / 10=12 pg/day

% A\ BR5EFF DPDEfE

Z v N ORI PER ANREEFER . U AT 5 W ABRFE R OPDEE~DIEH D 72912

BEtS iz, ZORBRICEW T, %RABRICHWONTERIEAETH 2 Ll N2 7 2505
mg/m* TN AEADRRBO Hiv7e (Ressetal,2003) , LR/ NFT U AT, BEATHY , 1A
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HICTFET D L I3EZ LR, LIzni-> T, RN BRFERFOPDEE 2 & 1EAAE100 T L T, A
TV LN T AW ARERFOPDEEZFH L7z GIHICEH I N TWD EEY)

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

e Z BN

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

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

Lyon. 2012;100C.

Ress NB, Chou BJ, Renne RA, Dill JA, Miller RA, Roycroft JH, et al. Carcinogenicity of inhaled vanadium
pentoxide in F344/N rats and B6C3F1 mice. Toxicol Sci 2003;74(2):287-96.
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% 4+ EH
PDEfE?> b TT R A MM DFF AR~ O BRI

A7var 1 —HERED 10 g # B WRAOTZ 0O, WAIERRR S Ak O TR DFF
R SLid e AL R AL i

ZOBlE LT, OERASy URSEVEDE R OVRINAISTESE, RKA41 ) 254675, RK—HE
I 2.5 ¢ OFABEBRANZ OV TR 2, ZORFORK—HEBIEIZI0 ghfEx vz &
N, BA220HFFBEEZRA NS Z LN TED, A7V a B OHFRRE L D20,
FLST R DIREAy %2 ED & 5 R THN TS LW, UEFEEOAKIZ/ TP LR R= v 7L
il 2 N TCWAHEDTHY, VA TEARARAL MIHESEZFH, BFHE, I RI T L, KIEBRON
FTUTLABBEELE o TWND, BB AMIDPEA22ITRENTZRETHEL TWD ERET D
BACE T, ®EIFOXILERMY O — HEREIIEAL2 (RSN EBVTHD, &
BHICHA AR IED 15 DK — HEREIL, ®AO— B EIEK OFA2.20 Y 5T E Ry O
FERREEEZ W CIRE SN D (REREMICHAOEBED — HERE2.5 g2 T L D) , £AL42D
BT, BN ORERK—HEBIEIX, &V 7 JMIORSNTMEOEF L 1T 570,

ZOREIL. TNENOPDEEZE A L LEAMPIN RN EAVAEL TWD, Len->T, &
OBy DIRERNE 2 RWVIGE BV TR, YAIT, fEShitiZ Mz nth
DOPDEME AR 72N b DTHDH Z EDMEES N D,

AL BFRERAE T DR — B ERE

iD95% —HERE (2
JUHK 0.200
gkl L — A (MCC) 1.100
FLAE 0.450
DINA L Sl AN 0.350
7 ARE Ry 0.265
AFT VY U~ TR A 0.035
ERedxs b’ )L xAF)L 0.060

+/1ra—2A (HPMC)

fefb 4 > 0.025
fefb gk 0.015
| 2.500
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FALL  BA22EREZ-HREE (BER2IL@EE L. o, ~BERERZI0 g RET 5%

&)

BRITAEE (ng/g)

AN

HRR) Pb As Cd Hg Pd \ Ni
Ji K 0.5 1.5 0.5 3 10 10 20
MCC 0.5 1.5 0.5 3 10 10 20
FLbE 0.5 1.5 0.5 3 10 10 20
VBRIV T 0.5 1.5 0.5 3 10 10 20
JaARE R 0.5 1.5 0.5 3 10 10 20
ATT VU~ TR Y 3 10 20
A 0.5 1.5 0.5 10
HPMC 0.5 1.5 0.5 3 10 10 20
felb & 0.5 1.5 0.5 3 10 10 20
ek 0.5 1.5 0.5 3 10 10 20
BAR—HERE (ug) 1.25 3.75 1.25 7.5 25 25 50
PDE (ng) 5 15 5 30 100 100 200

FFav2ar —HERENHE SN TWDHAIDOTZD D, BAIRER AR 5 i O IT2 AR OFF
RIEIR TR -

ZOFELT, ATV a B THW LI, IRy (R TR M ONRINAISTE E, £
A41BR) &A1 5, Kk — BEIEN2S5 gD UK ABEERAIICOWTHRMNT S, 47
Voa a0 RIBE LB, WAL OIS E ED L D RERTHNTH LW,
BT DOGRIT T VU AR R=y T EZ N TWA D THY, VR TEAA L MZ
HOXE, BEFRE, W RITLA KEXROANFT VT ARG ERS>TWND, VRAITEAA LT
BB LT e BN O RIEFE 1L, FA2.1OPDEER ORI bEHE ENG 5,

HDHILB AW DIID S DAk — BEREL., YA OEEDO— BEIRE L NFRALIDTHER
W OPRRFEREMEZ AW TIRE SN D GREREMICHAIOEEREO— HEERE2.S g#E L D) |
FAAIZEBWT, SR AP ORK— HEREIL, $0 7 LRI NTEOEEF 132570,

ZOFEL., TNEFNOPDEMEEZBZ D ICEANMD NN EENFEL TS, LER->T, 2
O BHER RS DIRENE 2 2 WIEAICB W TIE, YA, BESNZTHZ A mthZn
OPDEEZBZ72WH D THDZ ENRIES D,

FFvavlt ATy a el CHRBEZ LB LIZEAICA T a L 2alFF R I B DN A5 128N

LTWDEICRZDZDE, BAO—HERELEL LTERZII0 ghOR5 g =2 ticks
HLDOTh D,

74



TR TA FZ7 A4 >

FAA3 : AEBMENHAE SN TV IRAOERFRREOHE (RENSLRLRELTESR)

N BRHFREE (ng/g)

R Pb As Cd Hg Pd \ Ni
e 2 6 2 12 40 40 80
MCC 2 6 2 12 40 40 80
FLbE 2 6 2 12 40 40 80
U RIS T A 2 6 2 12 40 40 80
JaARE Ry 2 6 2 12 40 40 80
2AFT Y B TR 2 6 2 12 40 40 80
I
HPMC 2 6 2 12 40 40 80
fpfb 4 > 2 6 2 12 40 40 80
el ek 2 6 2 12 40 40 80
BERk—HERE (ng) 5 15 5 30 100 100 200
PDE (ng) 5 15 5 30 100 100 200

A7 av2b: —HERENHEINTWDRAIOZD D, (AR T O Ie38 R O FFE
TR EBRFEAE -

ZORE LT, ATV a I RORaACBWTHWS N, ORGSR RS M ORI 8 FlEA
FKALIBR) ZEATH. A — BEREN2.5 gD UR O EERANC W THRETT 5, M%)
HOBGRIFNRT T LR R=y F il Z N TS D THY, VA TEARA L MIESx
., BEFE. W RI L KEROARFTTLAEBELR->TWNDE, A7 a2 HNDH20I,
WELHLHN D B3 R OVY 5% BRI RE RSO 5 HR D & e A B2 B9~ 2 1B Fn FLIZ DU TR
179, LFOFRIE, SSTHEICTEHE SNIBERE SIS LN D AR H 5 WARE AL T 0%
LRI AR DT — X DHZERTHLOTH D,

# Ad4 : BRSO TRAMPEE (ng/g)

BE (ng/g)

MR Pb As Cd Hgg : Pd \ Ni
JR K <LoQ 0.5 <LoQ <LoQ 20 <LoQ 50
MCC 0.1 0.1 0.1 0.1 * <LoQ | <LoQ
FLpE 0.1 0.1 0.1 0.1 * <LoQ | <LoQ
U RIS L 1 1 1 1 * 10 5
I aARE Ry 0.1 0.1 0.1 0.1 * <LoQ | <LoQ
277U/&77$V? 0.5 0.5 0.5 0.5 x <oQ | 05
HPMC 0.1 0.1 0.1 0.1 * <LoQ | <LoQ
felbF 5 20 1 1 1 * 1 <LoQ
e ek 10 10 10 10 * 2000 50

FMPU R T T AR NMIPARETER AN TIER W ERELTEY, EEUM RIS ONT
U\fcﬁb\o

FKAAMNBT DN ERE AW T, B T OK LRSI LT, B 15 5RE Ok~
RHETIZOWTCEIHMET 2 Z EBRAHETH D, FALSID m%@f@ﬁAﬁ@ FIDFR RS
TW5, ZOBAIZBNTL, BEEOHRPIRILT ¥ AZE D ¥ ToRTHDA, ®BAFOZ D
RERRER Sy ORERCEI A MR Z &L RO OO AL 5 $®@@%fﬁﬁw L 75, PDEfEIE
BXRNEBZOND, T O KR ORI (RA4.1) ZHv, BAIROLREAMY)
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BEIZONT, RQZHWTRETHZ ENTE, 2o, XEPDEE L IIRTHZ LN TE S,
FAASITRENTZEBIE L, ZAANRENTAERRSEE OB EORIHEAFRETH 5,

K A4S FAERRS B OTRAMA DY 152 IEEDF]

BYELIERE (ng/g)

Ry Pb As Cd Hg Pd \ Ni
JE K <LoQ 5 <LoQ <LoQ 500 <LoQ 750
MCC 0.5 5 1 5 * <LoQ | <LoQ
LAk 0.5 5 1 5 * <LoQ <LoQ
U BT I 5 5 5 35 * 70 80
JaARE R 0.5 5 1 5 * <LoQ <LoQ
2779 AR 10 5 125 x| <LoQ* | 100
HPMC 2.5 5 1 5 * <LoQ | <LoQ
i 4 50 40 10 35 * 20 <LoQ
e ek 50 100 50 200 * 5000 1200

* WU R THAAL MIPABEBEN LE LMD TIXR OV ERELTE Y, EEMERITE
BHAILTUNZRUY,

F a3 RO HT

ZORE LT, AT a ], 2akU2bICBWTHW S, RSy (RS TR M ORAINAIS
FiE) 28/ T 5, Rk — BEEREN2S5 gDFR URAFBEIRANCSOW TR 5, YEREOE
FIZRT VT AR O=y A E N TS50 THY, VAT TEARAY MIESEEH, &
F. ORI TA, KBROARTF VT LALBEE 2> TS, BAIFOKTTRERMY DR RKIBREIX
£ (HEHW, ®HID— HTEH&E&U\éMTE%:Tf@F@@ YEPDEfEZHWCHHT L2 LN TE
%, BB OMBREIL, REPDEEZ LRISRNEHICTRETH D,

& A46 : BB OBEORHE

BRRHFREE (ug/g)
—H#EIE (g Pb As Cd Hg Pd \ Ni
el bt 2.5 2 6 2 12 40 40 80
RK—HERE (ug) 5 15 5 30 100 100 200
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B — JTIR AR OFHH

LT OBIE, TR IOV AT TEAA L FOFIRERDZEZFERH LD TH DL, Z OB
., BIRZBERLIZEDOTHY . VR TRRAAY N UE T M0 Fikl /e 2 L 2B
L7zbDTERY, VA TERAAY N7 AROZEDOLENNA~DT 7 n—F I3 S kk e ik
B,

ZOFNE, FEAICREBE SN TO DR AO”ANCE SN LD TH D, Thbbotmkky (R3]
FEE L ONRINAISHESRE) Z8F L, e k— HEIEN2.5 gD N EERAIC OV TR 5, 4
MIEIEO BRI, T VT AR R= y U E N TS DO Th S,

WEHZFEE L, SHEICRE SN T et 20> T, BENR CERMY O EZ AL LTY
AT RHARX L NEEMT D, HEZPEEIL. BATICHNOR2EIIFNICE LT, REMRIE
BT — B e fHT DI EEoTNE I Enb, Fli7 = —R&BLTY 7 A1k (tﬂa\ 7
RI oA, KR, #8) Z2E0 EF2Z 2 WELTE, UTORIZ, VAIZTEAA MNZEITS
BEMN TR MY ORFEDBEETHEONTZMAOMEZ R LIZLDOTHD,

R AAT  BIERITTR A DR E

BIER RS
MRSy BN | iE O EEREO | BLERE - 3R | BRI D
BIER TR K | 225 OBLERNT | OBENTTER
O/ XATTHH o FANAY Tl
BAERY TR A
JiES Pd, Ni As Ni 2L
MCC 2L As, Cd, Hg, Pb 2L 2L
LA 7L As, Cd, Hg, Pb 2L L
U RS IV T A 2L As, Cd, Hg, Pb V. Ni 7L
JuaARE R 7L As, Cd, Hg, Pb L 7L
i;;ig% L As, Cd. Hg. Pb Ni L
HPMC 7L As, Cd, Hg, Pb L 7L
fefbo % 2L As, Cd, Hg, Pb \Y% 7L
e ek 7L As, Cd, Hg, Pb V. Ni 7L

WMEEY R TEAA L M ﬁmwﬁﬁ%zg&#éﬂ@%@ﬁﬁ%mﬁrﬂ%%%mLto%
@55m@ﬂmm@%ﬁ@&@%mm IB RWE s, YEEHEEE L. HEE S O,
NFR L OT —ZNHEREZNNE L, Y% )277t2%/ﬁ%%ﬁbto)277ﬁ1f/
F7mt% BT DAl 2 ORERKEL 5> 7 1. RAABITRENTWD, TREAMP O — H L
= %mm TO— HEREIY R T T RREEEZ R L CHEBEND,
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FA4L8  TERFYH DT R A —BAIG O TERMRE

X5 — B YUY OFE O

— A% EHRE (ng/g) TR AP O — B BRE (ng)
PAN
W5 EZ;;E Pb | As| Cd Hg | Pd \Y% Ni Pb As cd Hg | Pd \Y% Ni
JEF K 0.2 <LoQ 0.5 <LoQ <LoQ 20 <LoQ 50 0 0.1 0 0 4 0 10
MCC 1.1 0.1 0.1 0.1 0.1 * <LoQ <LoQ 0.11 0.11 0.11 0.11 0 0 0
2LbE 0.45 0.1 0.1 0.1 0.1 * <LoQ <LoQ 0.045 0.045 0.045 0.045 0 0 0
N5 BRI 0.35 1 1 1 1 * 10 5 0.35 0.35 0.35 0.35 0 35 1.75
s aAEE Ry 0.265 0.1 0.1 0.1 0.1 * <LoQ <LoQ | 0.0265 | 0.0265 | 0.0265 | 0.0265 0 0 0
AT TV R
e IR A 0.035 0.5 0.5 0.5 0.5 * <LoQ 0.5 0.0175 | 0.0175 | 0.0175 | 0.0175 0 0 0.0175
HPMC 0.06 0.1 0.1 0.1 0.1 * <LoQ <LoQ 0.006 0.006 0.006 0.006 0 0 0
[ | 0.025 20 1 1 1 * 1 <LoQ 0.5 0.025 | 0.025 | 0.025 0 0.025 0
B {8k 0.015 10 10 10 10 * 400 50 0.15 0.15 0.15 0.15 0 6 0.75
e 2.5¢g 12pg | 08pg [ 0.7pug | 0.7png | 4pug | 95ug | 12.5pug
*%%UX?T?X%VFﬁMﬁﬁ@%EﬁTﬁ%Tiﬁmk&Ebf%b EAFERIZE STV,
WHYV AT TEAA L MZBITFDRORAT v 1%, £ A48 OFHRAE VT, AT OIERMME ST RIE 254 B & bbig U, U 72 i 2 0 e 3
HIETHD,
R ALY TERAY Mi|l—FT—F G ADHA
BT 51 BEICB W TE RIS ﬁMéﬂt?«f@xﬁ LT, AP ORRR S EHET D (2 EFIIFEETHD) . YT EAA L b
TOERDIMFDT=0IZ, AWz B Nl & 5tekd 5,
717 22 WAIOBREE AL N RINBNZBEET 2 T X CORTEN TR, IR WM ERET 5, YT A A N TOERLBRTOTD
K\%ﬂ6@ﬁﬁ%ﬁﬁﬁéo
BT 3 BEERAR - SRENOIEHT A ENMBILTWD D, NI THINDIH LD HE R ERFET D, SihT BA A N TOEZR LK
@tbﬁ\éumﬁfﬁ%%ﬁﬁﬁé
BT A4 BRI OIEHT DI ERMBENTWE), I THERENDIH O WL TR M ERFET D, UiET BAA L N TORERLBHO-
OIZ, YL RN 2 5eek 3 5,
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KT A5 YA ORERR R B DTG 2 INE L, FIBENTRE MY OFES O EENT 5,

71T 6 MEEAE RSy TP DI ARIRE DN T X 2T 5,

BT ANT SNSRI TTEZE AN OEHBIEZ AT D, NTYERBEAOLEDOTHY ., 7o, FRBEMNICH DAL, FIeEAH
WNAR D EFEE (PDEED 30%) 23 H S s 5,

TN ONTHEELZFLEWT H— AT L5 OENEHREE (W72 7) LT THAIEAEICIE, SR, X7 VXN REV, IEHEELHE
2 HEETE, HHEREZHAMLT 5,

1 2 3 4 5 6 7 8
B RB#EM
BLETR | EBWEVWECTHET SR | MERE - | ARER | cRK MBSO | RO
TR | KBWTHE | AR C/ SUIHRMFI T O | B/EPLD | RADD | HE5OEF FHEOZEN | EHEBRE HE
AEhs% | BERTTRAMY BH BH (ng) BBRNT VX
=2)
- JFHE K O~ T OERMAIHIZ - - - B2 EHITNE L
ESAA ESA A ESAIA oAl e
As | JERZH 0 B LB R C b B %S % 0.8 AT HE 4.5 BN
- FTANTORMF IR B R - - W HEHIILEL
ESAIA ESAIA ESA A = oAl e
Cd | FFa%= B Gl 5 FHix FHix = 0.7 A TIHE L5 BN
3 FRCORMATIZRD B | 3 - Wi b B E
232 23z 23z ’LL"f_"Fl =
Hg }EU/(%' %)Z:}%IE/‘TF%T&)%)O ;Fﬂ/(é }Ep/(él 07 X/G'THIQ 9 éﬂfﬁl]\o
S TR TORMAIFIZFE O B S - = B ERIILE L
23z 23z 232 'LL,»/—'—\»D AE .
Pb | JEi%H BRI Gl 7. H%H H%H 1.2 ZA I 1.5 N
72 % 5 BRI,
Pd | JHAME | 7L s | Fem 40 ST 0 | LR EERS
i: 7\%\ :%D = = <7, i =T b 7. (1 A
v gy | PRORIRIRISEORI e gy 95 S s | LRI
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