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AR B8
P
=

e RE B AT B A Y A2 BT AR &R VB AT EERAVAH R (7 SEAIMATZR - 4R
OF - R EHREIREEES < TR &8 5T AR R BHET 25 S0 i il
AHREE SRR - 1 H e e ARSI E YT S28EHERZ (hepeidin) - AHS
Z e B N E EE A/ NG © S8R CR R RN E B R » L
EEAHBEEEN ML L o AR AN - HRAEBERYE PR FEK
TEEEFEE S - WL G RS EEN AR S 'EE - oA
BIoh 5 45 ~ REEE/DFEES RPURAVERE - B4R RE SV ERE 2/
A R R S fE bR - SRV AR L RFINRAMET - DRI A
Bt AR R - INRFREEN A EURA R - B4 HEREE S (L iR
HUElf » TEAVZENR T 2EaEaVAER T2 (bioavailability) - EELFIHUA
BB AH B E A BVSE AR » A TR Y 2 L B - BT 2 B Y MR PR A
Fefatt ol YR8 BB A L ADBE( LA A - M B AR R - =i RE
HIRGEH R E BIERE Z I - BENEERFBLEIREE R 32 5 - SIS M sEmaY
LHERERER - RARESTEEMIFTH R BRI AL L - I H 84
T GR: EEENE) BEREEREEHONEBIHELER - BN 2 EAHE
FHEIR » HEDARHEAIRIBE A E e EaEZ2FENE ) 2 &R AR TR
R 10%  EEmIEER AES &M H 10mg» 10~50 FEER L
MEREH 15mg - S50 =B AU AR e e 2 /M e H 30 mg » Sl e 2
FPE#EE(E (Tolerable upper intake level, UL) A% H 40mg -

BRE(bAEHETIRE

— - B

BN E Y L R TR 260 [ F& 55.85 0 (HEE I 3d°4s%
 RAEE 2" (ferrous) ~ 3" (ferric) ~ 47 (ferryl) » HUE &2 B8 T EIRAE - K
IR e MEEIf RS LR Ry >*Fe (5.82 %) ~ *°Fe (91.68 %) ~ °'Fe (2.17 %) -
BFe (0.33%); FgETHEEIIZRIA SFe (X-ray > tiz=2.6 yr) ~ %°Fe (y > ti = 45 day) ;
W E ] FE R 880 Eh ) B B AR 2 ORITE - SIS AR MESZ pH 228 BEME/KIRTE
o ST R AR BN K & BE T Fe(H20)6*" B Fe(H20)6®" » fE MR R AL sl &
SULEY) > Fe(OH)2 Ryik&kEfEES » Ksp = 10" ; Fe(OH)s fysatEtt » Ksp = 10°
BT fErp MR > EEREE AR SRS > pH 7.0 BF [Fe**]1=10"M > pHB8.0 Hf
[Fe**]=10°M : =({EfEk T ERM AR T AiEE » pH2.0 B [Fe*]1=10°M -
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PH7.0 I [Fe*]1=10"M - fE AT - ShDLAILRE Fe (IN) & EifiafgIERE
(& A= IE S IR TS - i 88l 12 B 2R A2 S E (Haber-Weiss reaction)
AL > EPRG 2 T B TR A R Y A -

=~ Ead bR

R AR AR e N AT BT R AR RE R M E RN S 2 E O B2
B S » B4 - ERER BT ~ R 2 A - DU E AL
RIFSE - BABRINSEERY 2~4 90 B{iGEEEE /I 50 mgkg » 2
T 38 mg/kg 5 FIfREGAEBITNIRE 77 Ry M © THEEMESRAIS 75 % » FEFIEFREIME
25 % o DIREMEBFAEMAL R ~ HIALEFMmESE (heme-iron) & EH'E ~ JEMESH
(nonheme-iron) ZEH'EEEEEN (transferrin) For+ - DUMATER B Ri Ko -
RS EEED (ferritin) FIMEE (hemosiderin) - Wy {4AG AN =88R 7> 2 77
fitE—FR® > BT ESEE R AN SRR B R o R Rl R B
fE IR/ D 2 -

Eri I R B VB K IE T 2 s A LA R QY A] o B =05 - A E
B~ R E A (iron-sulfur proteins) DL & B §% % 2 (single iron-containing
metalloenzymes) ~ #5& & [ (protein with O-bridged iron) ZEJEMAFHELE  H
RIS R EAEEERR B LR T > fLEH - BIRET - (CEREERA
HEGEEEC Y - BNRFEENMAGE QS22 HBMK T ER EENmEER
BRI AR A BV R R ARV AILAL 2 EME A SR A B T (ki AR (B 2 BE L
ForFHIBE(LYIHI S TEREZ - SEfEES (catalase) - 5 (LB (peroxidase) ~ 4
fafazs P450 - 4t ZEElF (cytochrome oxidase) ~ EE4/iff (monooxygenase) ~
EEANS (dioxygenase) 5 o $iiE H/E & A s 25 AL (iron-sulfur cluster) » Bl EE
—EFHIMEIRLE - 5 RNk ARae R Y S EH IR & - BiEN AR Ie R T HIE
7 complex |~ 11~ N> fF7E#HEZEEN (adrenodoxin) ~ &5EIS 4 (EES (xanthine
oxidase) % > F/EIFRILEEER T - Pk ARSI EER (TCAcycle) Y
SEEMNG (aconitase) BAAHAN'E HAMESEFHETHAEAVIERETE D (iron regulatory
protein1 - IRP1) - HEIRMESRV A LEER BT EENVAE AR HE » B
IR EESEN A0 T RHABERFELE (hydroxylase) BIREEES 5 FiIEA S
RN AR A B ALY BT F SR 5 A IR B R S Ll 12 80 BB [ I Y P A B
HUBkR R ECEg (lysyl oxidase) ~ Ffiflz<{LEG (proline 4-hydroxylase) ~ i
FALEG (prolyl hydroxylase) % - {X# A EFIRERS B A Ry =% 2 (leucotriene)
B lipoxins SLEMVAEAGES (lipoxygenase) - AAGHE—HU# A R 2 HEF
(ribonucleotide reductase) - fi{ LAXEEIZ F 8 R 5 BIXBERZ T > 122 & DNA i
IR E B - BL4ifEsg & F HE IR HE © -

=~ fCHEEFIH
PSR B RE IR AR K SRA T [ R B RS M4 4% (erythroid marrow) A= p4T
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IBRES IR B (R S A PRmAT S > SLABRE AL 8
47 120 K> {1 ALATBRAL E S VRATRIRERR 48RP &Y 245 (reticuloendothelial
cells) FFZEME > SMMRIMATZ M - LR LI IR - SXAERA R4
RIS R4 B 20~25mg > E IRObRES > IO - BEABARARI e T
BETFIARTIE - BRI BB -

BB BRI AT - SR AT s b
T (R AR TR 5 B2 - SRR ~ R  Fe R nde ol
BFIETLY 008 0.6 0.2~0.3 mg ; {EFHAE B IR AR FI9L 5 1.0
mg/day (0.5~ 2.0 mg/day)®; 4: &4 40 MR By AT SRR 49 0.5 molday®
), (PR SE RE B 1.5 mo/day -

g~ SR RHL

BE AR BB 200 Ry M AL SR B R BL s K S5> /INE th TR
AR KO 2« 3 SRR G 2+ —HE R B2 RS RT ES » WSO T 14 2
PR o /NSRS o3 P = (BT B © (ERB I THIE (apical) HEAV/INIZAHIAR ~ 1F
AMAEPYAELS ~ FITHRIM A AVAHE (basolateral) FiE A MR - AT ACHIN 281
LB E BRI S T TR LR -

BB PSR DATR ISR Ry Ko - 4906 80 %M » RFEZ=(HER - [ERLMEH R
ORI LR - FIBRE] ~ SR L~ B0 B VPR S S e 5 & RS B BB I
B AT R MRS U - /NG HTRE IR G B #8285 (ferric reductase) »
f# s Dcytb (duodenal cytochrome b) - =] DUE R — (@8 © thAa (HEE T EXES
DMT1 (divalent metal transporter) - =7 x5 Sife 1 A SRR © U2 AL/ Ni
AR AL MR RO - B EIMEZEH'E K ferroportin - fic & & #{ & H
hephastin [y ferroxidase J&ERF#E LR =18 > DI SRR TS E O IEE &
(1s) ,

M FER AR HR A 2R B E ik oy Z 22 RN IE
SR EUA B H Al e A 52 - H AR R W TRES R ¢ 2 A A A M ARy A P
i e HH ARk B R M A NG AR - S mi S8 35 N AR R 45 2 2K
AR E VB s B fy— TR mE A (0 - S i NS 4R i
HUMAEE A (LE (heme oxygenase) i MIFEH - 1R 2 I ARTCERIE I
A A -

sl ARG CRIY 775G 652 F#ri% (chemical balance method) B Rz
PES#SMEZL (extrinsic tag method) © Fifsg MBS A E M EUEASR I 2 & > DL
W 2 ZERRBRE - REN AR S E SRR E R T - SRR A
FF#ARG 2 S REEERN 2 B S E DET R E © SR MmAL R
7 (hemoglobin incorporation) fsffir > Fe@EHUW S (% - M ELLMBR Z B tEsEE
PR R i 2 S S ARSI - 4954 W 1% EBRAE AL IR 7 « USRS MR
i FH AR SR S L8 A G P FH RIS I
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BTSRRI TR SR B SO - S 25 MR
TR RN ER BRI SCRR S » Eet -~ IR T ERE
5 ISR R S © SRR UCR B E S = S EER (R (2RI E T80
il (18) .

h -~ B EXEET

A HIMmAE . > AR FIAER > P PAREE  FisBARK
B SBRIEERA PIELY R 110+40 pg/dL - A TR AvHESE R S E s E
HEERIHAE RN 5o TEAMEEGEEUE  EFERR T 2 &E8%E
Foky 1024 M (9 o GEERTE T AT > ARSI TS R B A& (total iron binding
capacity, TIBC) » (RFEF AR ALIES » “FH9RE K 330+25 ng/dL - (AR
SRS BRIV A L EE R SR EE T 8RS (transferrin saturation) » TFE 3 #i[E4Y
20~55% > 354 30 % o [l EEE HEEAE <16 % FonRtiEE R g > >45
% FoNEEEES > > 60 % Aok R i G E S - BENbLEEE
MARRRE T > EiE RS BT E s O f RS 5~15% - B
SR I T A S5 R P B AR B B 1 B AR > (E PRI A R T T B T e
PRIt BRI A (G i SR SRR

MRS 08 2 4H AR A B, ~ AR EAL 53 - WAook ke A Ae A R oK S8 T
FE A Bt o 2 A LA IR AR AR AS FHAEMA A B2 2 & 2 B 5 g » Fo L O S (8 1 7 R e
ERERE TR LS > A - 36 BLIRCHT AR 4L MR R PR 7 85 - & BB R
NE B T fhF s B s AR R R DA E AL 2 - a2
e SR o A SRS NS (P B RGBS S EARREM: > TR SE AR EZ A
REHSEEAR R AR HeEEht X RESFEFERD > LR E
Prog g 2~3 il H Z 7K A4 SR Byl = TRk » s GE = R g i
Tk DA T4 $ et 1 B I B A B AR IR T 10 @Y - H B HRELS B/ E B RN A
MG V@D - EZ 1% > B2 S FEEERHEIN® - iR
B AR RS EERE - B B AEER Y@ -

BENEEEEUS /D BE ? IRiEEE RDAPHELEE O » HEIIASH
G EA 300mg (178 > thE e E i i e DAAEFFEE H 2 F > JoHE
B CH BN R RGNV Gk - 2] DRI BVEHSE - 8 UL NHE »
HEBRE 2T H 12 % REFfF2H 5 8 B ERIDIERIIREM . A8 B E
1o N E S B AL o

7\~ SR TR EE T A

A RELAE IR S8 EI 9 - ZEFE F Al AR b 2 A 8K 25 9 2 @8 TIR1 (transferrin
receptor 1) T Atk {EF] (receptor-mediated endocytosis)@® o 3% 25 [ HE S /Y
T % 0 B TIRL &G TS WESSES A EARE (endosome) 1A
i GRS B E il T-7% (proton pump) 78 A @i TN EERER pH {HIE 2
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5.5 FRMEREEA A EIRE O R 5 > s HfE 2 DMTL Z#H i A4HREE
FIH < KAFEVEESE DB TIR1 FEZ AR DRI AAERE - s s i 55 e
AHREISS - A FREER S, - MR SEFREE VHEUN TIR1 8(H - &8 )58av4H 4L
B ~ ASEMmAHAS - FEiR SR E RS - bR E 2l E 2 501k - 28
S ERZER D o GBS K e R 2 g8 % -

AHRE SRR A G SR DIREME 2 8 8 8 - S Rl A S B $ S L A
RIE FEAE AR @) o AHHEE AYFE R AR B B 2 B 8 mitoferrin 1
(Mfrnl) H#EARIEREGIA - $8EL protoporphyrin IX 4H&RIIMASE, » SR ELRE HEBEHE
IR B sE s B EY A A 4RES - (TAIE AR EE'E © AL
G EY > glEEEENEERENGE -

NI G EHEEZEAE BEEQREMEE - $EQ X EEAMRE
o frgRge AV E - Bl 24 ERETTIPRERGA - AU E A kK
aY s BERRE N 7T E 2 I 74 4500 {EfR -+ DEEEEEDL S
25% - [MEFE =R iDAHREEEE S 2 B aY)  F e EN N EY) 0 &
SERESNEED - HEEVE MK -

AR d SR E 1Y o7 T R R R g KAV ET & 5 (iron regulatory

protein, IRP) /#% 52 TEFF%1] (iron response element, IRE)®% 39 o 4RAty I8 1A B 417 85
B OE R FEEEER - H mRNA gYJRE$Rf751 (untranslated region, UTR) &4
IRE > A5 EAAHRE 2 IRP MVAE &S M B EEN'E 2 & - IRP B IRE
HI&E &2 AR SEORE FTa el - SRS ml S & K IRE R H AR F80R S (KES
e /im0 IRE R&EERE o IREFV BV E IR ETAVIES] - A7 5 e 1
EERLENEAA o ALY 3UmE ] mRNA HYRRE M -
#E  ~ ferroportin ~ EFEELHES - 4L EF eALAS (erythroid 5-aminolevulinate
synthase) EA 5°-UTR I IRE » dHfE ST & OB IEFEE - (4 285
ZoEME R R A BT SR AR IRPs HlIf] > ST R 2SS
Tl - EEE OGS DMTL B 3-UTR Iy IRE - #ifEGEIF4E 58 IRE
ATHIE] mRNA [Ef# > fE&E 0 aEeE (P4 B e & Sifil]
mRNA 73fi# » EE &R > 42 R TR P -

t ~ SRE 2

NH8 7 SR E SR AN B — Pl - 4E48% > R $ ) 1L 7 A 77 FH 7T R 2 e e &R
(Hepcidin) &&FC®Y - eI ZE e 25 (EREEBREEAY/ N THERL - A TUE
rFNEERT S > H TR S R S o B A#E R o2-macroglobulin &5& fEREES
T RAHE B R - SR R B AR RIFHRISUE » Bl s e
& H ferroportin - fiz A/ NGAHREERHE ~ EVRAAAERE - FFAHRERE - fiEsE a1k
—RE PN EEARN o - PRI PR A U iR ) - A RSSO (88 ) (e
LR R E P e e PR R e ZE N A RR AR » (/NG U DR,
EWFANAE > FESR AR AR (K - SRR B R 448 -
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AR & R R LR N R R AR YR (5O - MR M S
(Tf-Fe2) JRIETIE BT EE % - B E RIS EEERE D?E’Jﬁélﬁﬁﬁﬁf‘bﬂﬁw
EMmaHAR Ry 7T - G AR SRV SR YRS B G IR B R AT Sl - 3%
SR DA (R A R AR 2 — > S8R T HZER L6 (interleukin 6) & {iEiE
BEHET R o

Liver
detoxification
&

' I l
(et ] [ e
~

Erythroblast { ~22mg Fe/d ) j

OO |
(SleNe)
. /NS

&LImER

TfR1

2300mg F —
KR P B 2
gmz 290" !
2300maFe gy g NE
ﬁg —* , DMT1
J § : _F%& h: HEPH }‘/
. .]CI-1 _I:-:' (F63+) {Tﬂtgm o m x_?-l
& Y s
—/ =HCP1?
— Fe?*fation ool Heme

Fe3+ Lumen

Bl BB
ML ERRFEERERRTIE

— ~ &% Ciron balance)

NG Z SR A SRR W 80ROk 2 72 0E > B AE S B R 4R Pty o Bk
BAPRRIAREE V> RN - BREENENE > EREFHRRE - &
FOREMI > BIREMRAUL - PSP gl ERNEESEEE - fiEmk
ik (iron deficiency anemia)®® « B4l m] A PRI M OE b DM (Lo
i - ELBH I T - Wﬁﬁﬂfffﬁé% TS B R R R A H LB R A RO
EIZIZIF'EH‘E”%B%P M M ANMIRCR K - BB ERA R - @ & th
B%¢ - A LiEHEs Timﬁimﬁﬁﬁfﬁzﬁﬁigﬁ PR



= BRABRZIER

i a AR B &N > EImsgE 2 fl - @E/SEIHES P EIR - &1
4 2 1% 0 SFETHRE MR ER P B S AR FE th g A T 7 33.30)

IMALZREERY 10.0 g/dL B - FILPAZS S BHERAK o #E &t g (K
BIZUEF(ERYEEIRE /T - FHANTSE LA RN e E T A SR 20T &iinEay
AESHBRN RS » G T AT DS &l E & ISR
FECY - FLASEI K - B T MRS 2 &0 - B E B 2 LAy A B
sEEARHERRAZ — - (REFYER R SR RS LR LaE
HEIE SRR - WLAFLEZE B30 - HT R g A 0 A o -

B A (MATZEEARAER 7.0 o/dL) EEERE A EE R Z 5 -
FytHAR B EFE BRI TR RS - fHER I ERE - AL ERRENE I m
MR T A EE MBS BB O RS E E S B - OlEa i £ (cardiac output) 14
KOV FEEAMm (MALZEEEN 7.09/dL) BF  RIHEESE I RIERK - &8
AET B 2 B E - R LR E -

TSR A A CY - AR IS A\ BSBIEhY S - R E I A TE IR T
BE P IR AR B RE JIFRME T bR AT AR S ARG AR A sl T R i S RE (K o
B85 A\ BFHVER IR E B R B T390 5 » B BB /N o] 58 B e S B LR
TIREAR > (HZ AR RRER G BB R AR - B i H ST Kis > il
FE§5 57 T AR A BRI DR T - B IARERIH TR s o NI » SRS
it FE 5 ol PR LR I B A ) - SR i gt P B E R Y - IR B BREEREE /
BEREKRWERE DMTL R HEEF=E M SEHEM Z(Es
BITE > AR - S8 EESBIRUCR AR =2 o REEER A B2 E
55 » EERE P HEEH P HEVLLAEREEE S 3~4 &%

=~ Y - B - RERE/VFRE 2 RIS

i A HAA B - AL SR T RE(RFY 4.0 g/dL - FEEF e i A&
faf » J& DA il Gl B B2 B SR T2 » MRIBRRA TI 2B 22098 A HH GRS L
7 PSS E R « SEHAEMRE > S B2 509 - SRR~ 1R
R R MAL ZEARFUERIER > 6D AT - RIEER BRI RIER B AT EE LUE
B

2Pl 7 SeeE R T RE AV RS B B AR RIHAR 22 - T B
BIPHRIRIE T ST mahi e B SES B s
151 o FHERRAVIHFERI B RV AR M H 547 » 7BHE 1978~1998 HA:HYEAEAGE]
2008 4 » EFCIEAFHS ~ MR ~ SCRREMHIRES ~ SCRHER: ~ T LIEEERZER
A5 AR S A EMZETE - FUE M ZHERPFEEE (odds ratio) £y
1.604344) o &L Prenatal Determinants of Schizophrenia (PDS) study &[5 1959
~1967 iEHEE] 1981~1997 » HrpMAT AR 10 o/dL #yZtm - H-r-rUkEH
RUEREREARAT 4 % DUMALE RyEagEH - DUMALERE = 129/dL Fyf
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0 mal AN 1g/dL > K 24w R AT 27 %) o B AT EHE]
AR -

e m B B R AR AR (R 7T 7 By O (mental) ~ E{E (motor)
SUHIELE R R (cognitive, educational achievement) ~ 175 (behavior) VU5 -
TR EE BSR4 SR i B RE 1) BARA - 1L B AT REEWS » EER
B E SR SRS A b3 U Ry D B SR EE' R RIA
TR o B MRS O S B 2 BT SESRE A > Bl
ST ERETT - RIBEUS EF R BEYHERI(R - 477 MmAT R EER
10.9~10.5g/dL H » 0By B AR B 2 e o B I 8 X AT 22 (R B T RF
RAILN 5 O SR B RAR - FIFIME At A T A A Ak S
(auditory brainstem response) » fif 5 & 1152 Sl AV EE T Hsae S BRI SR » R st
BRI FHTCER Z 1R TR AESE 2% o BBl Gl fsia e - BhYEREH
HRRAE 22O o SHEHE A M4 5 > R EHEHESER > ALESHFER R A )
LBk AT AR AR 2 259 o S T AR FE A P e B B B e TR RS T H 3838 -
WOREEEL (9~10 Aff) MM MET - SR EEIES S A SR IERIRCY -

e M M ST ERIAIGE ST - B8 BT < 12 pg/l) 2 AL
WSR2 1% > T DIRFERE S B EAE 1 - S5 NHNES 1 & s
B 6~16 pEEFR/DES  GREEE VRS SRR (K B REELB Ry
EHR 2.3 559 - gwid g hE MR TR NAES » DERSEHE
NHANES Il 455 B » 12~15 3%/ 9% » 16~19 /b aH 11 %) -

A R EREES IR > SUE R FE/ DRSS BRI LB HEE T -

BERINHYRHE

#Hih = GRS BT > RS SRS M BN BT Rt i o [ {EERA
REJT > DURE A EfmAIAG R 2 M R IR - R EEEiEEr SEE
i HIIRE VS i SRR S L 2 5 - WA B NZEAEREEZ #E ']
IR ©
B 7 (8 PR MR P — Z 5 HY A A LHEAECO 39 af DU Bl Ay e i 8 5
T EAFEIS RSB - BEE R Ry = ERE Y
1~ g RER - REENEGIERESRT SR N EmGY - EEIIRENE
#ihATE e IRAEMIEIR © MR HRERRR IUARER » JRE <12
ng/L RASHEEFRR - AIREFAREREE > 400 pg/dL HFRS > HAth
MRIEEESHERT IR - SRRt ARE -

2~ AEMERERY © Mk 2 sERC ) SIS E KN - (HEE
TEFARZIR > 920 A EIMEIR - FEFSERPR T#EHRE <12pg/L 25
FAFEREA E AR AU <15% » £LMFEK protoporphyrin R > 70 pg/dL
SLMnBR - MUFESEHZ78e > 8.5 mg/L © MALZREIE IR #ElE -

3~ dREEMA « EMAHSIEMRIEN Z SEABUSMZ TR > MALR G RER
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Do F/NERMEEIEAR © PR T ATZGER S 2 SR 5h » SE R eI E B MmATR
EEMEL AR IER - ALMEREERE <80 fL- i HEAThEEME R E R 3540
R ~ 255~ ®2 -~ BHTE - REEREEHE TR ARMA R IEFE EER
At SR AR ANV R - 4~6 Bk 2119/dL > 7~14 jpRky 2129/dL - 14
bl b BMER >139/dL > etk > 12 g/dL®Y » R IEF (B R R &l -

— ~ BB ER (EAR, Estimated Average Requirement)

Firad " AHIFREEE | (physiological requirement) JE 4R ARG IEH ThRE Bl
RS GE IR AT R Y R E - (R DUMUE S HREE 15 ng/L
Rl o SHESEERENITAETAWRE - ABSSCEAEBA T INEEC) -

DL D BRI R E B AR - [N 2 e s E LB BS  $8HE
M BLETESCEELRN  HPsE Pt & iR MG AR ZEE - st
2 SR REUE R T {F R G i R kB8 » S50 DRICDRELERA 1979~
1997 3L 13 {EfFE 2 &SR AT R - SEE RS R T IE P - SSANEIF R E
H 1~6.3 mg/day - AREEHBRM EG M 2R - LA LUHAE AfE 2 #5875
i FJIEGHBEHRST - IR EER - e DGR FEEENE - K&
fuEE 10.1~11.83 mg/day @ = =Fi[EE 14.2~17.4 mg/day -

R IR E ARG AR an BH S P BE Y A B R ST RS TRER R 2 755K
2 SRS EZ R e BRI A B R REE . A F SRR L AN
FHKHERAE > RENF KA S MR B % P 2 58 0 [
ARG SR B R GAH A Y T 2 -

bR T 8P A R INEDESN - TR AT [EM 2= A B R e s A= 2
FEE - HNRAN =02 ZHEETALMmBK Z MmATZE F - R AR IR 1 [E
frZa Bt EMAEBEEE®  fEL5NMZET > 13 £ 26 {#HE4IEEK
W R 2 43 Bl By 0.49 + 0.13 mg/day J% 0.25 + 0.12 mg/day®? o (i F 2 [E{ir 2% S8Fe
‘Bt 46 LRI S FEIRIVLHERE T2 - BIVEIRERE 80% - fRBANME -
FRNEAEFEEE S 1.55 mg - FHEEGE% - A% 23.63 ng/kg BW/day - DI%R
MR AR AHEFTFREE S 1.10~1.29 mo/d - FEEHGER - ARy 20.98
ngkg BW/day®® o o $tFACH BB Bk S o A EE R E R Y 0.96 mg/day - 3
RpEET% o HIl R 14.04 pg/kg BW/day®

— ~ B E (basal loss)

AR BB A& HZEE - PR - TR IR FE R A AN E - &
B Ry NFEE SR - BRAI IR AL BIVERIA S DIRETTERE Z 8RE
2 LA 0.04 mg/kg > 2~8 B 0.03 mg/kg 0 B¢ 0.25 mg/day® o gz AL
65kg RRAES T o HAEERETE 1.73m? > AL 091 mg RS FHER
14 ug/kg BW/day - 1] FHEE R R 8 - AHE 7Y 0.538 mg/m?/day - #& RS
Wik 7 E e BB ENWIE T AR - 1% 1~8 R E  EREERHRE
fUiERERERIRE AR A& S5 2B 0.29~0.54 mg/day » 214
Ry 0.27~0.54mg/day ; $1%f 9 Rl S EEAFE/DE - HIEREUSA SRR E » iR
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BB R LR T B 0.45~0.81 mo/day - B ZCRe MERIAREF LD - BRAfh
ST A REFEEE V4R 0.9 mg > B4E © 4LMmERIEAE 0.38 mg - BE-HEE
0.24 mg ~ JH{bE RS 0.14 mg ~ [RiE 0.1 mg s sHE MG H/ D FEEREAEE S
ik 0.62~0.9mg » L 0.65~0.79 mg@ 6 .

= RFREE
PR i B AR A A R BRI NP R Z S - BR5LBS /D EERYRR

A A dm B G A RVAH AR B W 1 - EFREERIMALE ~ FAL RS & #EE
g RILEFEEEN - GENETFREEFRENRERSECEN IR - 4483
a8 RIMEE I RAALMIRF#EE © bk T EBaothErRzs - BHEEZHE
fEE% ©

BNz e8RS 28 - FEEE - MIKEEENLMEE
RSB ESA  REREATERE 15Smb JIAZREMRBELA S EHE
SEEFATIE 6mg BEEATIRE 3mg; BEREEELEATIEE 2mg:
RS S E N R FEI ) - BT E AR SR S AR S
g TFlA -

HEIFG - FVBEME D LEA PR - BEAMATZE A B R
AR E AR R > T/ NERUEEEE 1T BL & B RRHITRE © (B A E RS
HIEERAVIRS - T B REE R - RIEAK - FREEFE BN RE
B AR SREETE TR T RE RIS NS SRR i @) » 5 R EA M A AR
& 2 A% RS AR - SR EEATMERAS A &R - R A E
ERSE RS N S AN BEREEERAERTY 9 mo/day - #8E LR BLE
FEAHARE E BMHRE - ESIESN - LAFPZEENHE » R e R PR
HY > SRR R AR B A @D -

¥ 9~18 BEEVE  FEIHE R FE/VFE 2 MALREEEEE - DAt AR
TrImAT R EB e 2 R IeaRE MR EN I SFE =R B 9
ks 0.48 mg/day - £ 14 pREEF[f S 1.18 mg/day » AR ZMIHEE 17 Bk
0.46 mg/day > 18 pEHIHZE 0.16 mg/day ; 22 9 pEEEs 0.40 mg/day @ 13 Gl
Fy 0.64 mg/day - &[5 Fs 0.14 mg/day > 18 %25 0.10 mg/day ; 2 eHakN &
e 0 B 0.001~0.004 mg/day > DL 13-14 hgers 0 2R 0.001~0.003
mg/day > DL 12~13 s =@0 - B8 11.5~15.5 i/ MEAYRSER 1B % 20.6
kg - 2#% 15.8kg - DAMATZERE Al B4 14.99/dL BlZfz 13.59g/dL st
T E T REH % 0.55mg/day B1Z§% 0.33 mg/day ; ALAIE#E & 0.026 mg/g
MHENEZ 0.18 mg/day » %% 0.14 mg/day©@® 6% .

g~ HE&ERARE

B EBUAT MIRCARTA
ERE > (HERERLIE

S HMATZRE - IRIBPE W - B8 AR H &R MmEH
RESTAT > (EREZRIRKIMEAHAE - €975 5% ficHy
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I EAR B OB =% - BT A A IR IR S (R 4y 50
% > T PUBEZE BRI IR M B4 30~50 %0 - fREERRELO) « HEWO « 15K, (W
SEAEHEREE - S8R MESTHIE 30mL - 265mL ~ 20.3mL » 3
B DRI $f 9~18 B/ iR MmE P8 27.6 mU/cycle e HALL#E
i fir 5k 0.45 mglday 5 ¥t 19 gLl A FERE L 0 RIS ¥ 30.9
mL/cycle » MATZEE 135g/dL » L8Pk 0.51mg > 95 H53irk 1.83
mo/day®” - B SR ISk I &: 33.8mL/cycle BRIMATZHERE 13.4 gldL > 3P4
Fid& By 0.56 mglday - 90 FF4yfir{E A 1.08 mg/day®® - FRESEHRAFHKME
%9k 25mLicycle DURZCIMAT 2B By 12~14 g/dL B HEFHIE KL 04
mg °

-~ HUBREE

PR P S Tk » LR TR [ T TR i 4 -
A Zad MU AT BRI ~ Bafs SR Sl VAR ARG I > 76 - 1RIE FAO®Y it
FAAMAT 2% > 82 Fy 500 mg - FR5IAEE%E Ky 290 mg > FRAZAEIRE fy 25mg > &
FERLIFEH 1000mg 5 FE DRI R FHE EIAESTE A « LR E - 22
HHFESEEAHE Y 3.6 mg/day 5 (H/EARIR 24 AR B L EALAA SEAT R R R > 228
T [EI P R AR S B R —A - B DL =8 H #153 » FAO®Y g by - J1HA=
{E A 74 0.8 mg/day > Hili={&H 4.4 mg/day > &HI=(EH 6.3 mg/day : F[
DRIV By 1JHAFESK 1.2mg/day > F15f 4.7 mg/day > 75 5.6 mg/day : F11&HH>
SRR 25 % flEE - EeKTRSEE R 22 molday - HIEHREET Ry 27 mg/day -

DASE EIfir Z2E M N SR TR R (EWE 4G T 50 mg *°Fe FRIEEIfiT &
TREY > M FABHERHA 2 4 o hEIS AR RS e S AR A Ok & 3.05 mg/d 5 3
BLBEETS > Bl Fy 44.0 ng/kg BW/AOD o FrZofliat 5 > 5— ~ 5 R = ZARIER A
BT RSy HI 5y 2.04 5 3.26 Fz 413 mo/d - FAELEEE TS > SRR AR 32.3
46.9 } 55.7 png/kg BW/d®) -

N~ BERTTHRNPERR

s BN ER BN R £ EA A BERE AU BE A A T R « [ AR 2 5k
H R HIRCA 2 HMER G R 2 - (B2 SN Z 56T R
¥4 25% - GRIF RS E] 40 % o ST R REE] 10%011Y - RIS IR e
fe Mgt o I E g % )

FRMMAEFRA B S A B b > PRGN st e e a4y
7.5% » R ETIREE] 21% > ARGl 2.5%10 - gRE P EA (R
UL 5y » B LA A — B AT SR ESY « (RS AR oy A 4
£F C IS - & AEREY - 4F C ATLUBKE =[EHBIE S PR AE
Mg et o BERSEE/ NGRS UK - 4R C GEfE 25~100mg ZfH]
BRI R IEELR » R e — 1R - WEEES & AH
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FHIVZHNESE  HIB bR 2/ Ny 1Y) A U s s 6 &P A
DIERAY S R RE T (e HE UL - P ARS8 B i ~ S8 o B an A (e AR Uit
A -

IR MRS R oy ARG ~ FilE - BHSERG - OB B EC ) - 4y
Beie M G- MR H 2B RV ET A e R RS Ry E
FNZR - HARE il S 84 IREER A > MR TE ey R T AR RE R &
BB R A EREE - Z Y B SR R O sV IR E A B ss
DL galloyl BARERAVREBRA - &R AIHIHIERGR " 5 s L&
C & A LU 2 AR -

LN E e B A — & 5 e IR R A sRmy R 5 FAIRIS e B R p
IELL - 55 75~600 mg HERIRITECRIEIETE 20% FHEI 60 % « (=&
g DkBE 5 e #5H (Fa ) e 500 mg $505 » 5% B sy Reg I
50 % '+ ™)« —H =R P RAIGE SIS - B E SN ey EE RN RR
SEBH > — HAVSRIR R S EL i FI R = S 50%10) - 5T TS L]
TR RRE  CEESITRN/NG 2% - AIREASIERC - ATmiRE
HEME =B LIbREESS 7e 400mg $5'5 - FELE/NME A 2 1% - WA SRR NG F
EREEE IR » RoRES IR MBS MR AN A — B
FESLEAREBIZE - RIAFSHTE T - /INGEER T s R B e mE RS 2
EHR BRI AR - TR bR ZERIERT -

BR 2 AR AR 2 USRI T3 s F A 2 4B - S GRE R > H
AT R {EEE T AT FE AR B B A B & B AR PN R SR - 1 2 —F
AT - fEHlE - S - R C- A R BE 85 & > WEEA - BRF
09 B TEENETA AR - RS - BYEER Co = E IR
ZfRRRE ARy 16.4 %®0 o SHEEA AR & Al AR SR I 2 4R FT LRI -

(e HEEE RS S HAER LS EEN R Z ARG r A - — s A B8R
SR EEE R R REC T AL - RIS Z ORISR R A= FARR > (REE
TR MR R0 (R SRR AR R - BEFL 2 SR M (Y 0.5mg/L - {H
BRCEEE 49 %Y - 56 DRI RELIA MRS E 8515 0~6 {H 52
587 SRBEHUE By 0.27 mglday®) « 52 63T 75 SR ISCR I B 7 4HE ~ SE0RE
LUK BRSLE B RVE » JE H B2 SIS & A fic T Z SR UCREY Ry 5 % » Ao B {ERaE
SUBTFUEE AR 2 IR AT 40 % — R SR S L A IR UREY 7T~12 %>
EEEA AR 1~7 % - $ERE E R R K e -

PHEF—f H FIERE - FAOIWHO s RIRI AR B s Rl FH %243 1y = 4R Y-
1~ REATHR SRR Ry 5% LUT » BRE LUDEA SR ESRRL - 2D &

ZINHEEELER C Bin > BHENREE SARSHHIHEE IR T - HE

BS R R ort S i (BT Y BR B (=L
2~ MR - FIRUCR R 10% > SREA SRV IRRES HERmNES

HWER C AmZENERS -
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3 SRR IR 15%  ZF{CE - WHEASENREREmIEAE

ZHAEE C 28 B RHBEPEIZEAVEERE -

R > EFEETEEEAHRZ G - NS RDA® b5 §#
FIFH s 10~15% ; DRI E[MiRE AREERAGEE A HE R ZIFmiEE 2
U By 16.8 % » BREFIMERELMELEEE > 10 % > HIRUCRE 25 % > #5E
RENEZHIRICR By 18 % » B EIIME Ll ERE « &/ D EBR A @) -
5 DRV (Dietary Reference Values) £RF] 15 % U@ o dhufgf| Al > ks
WHE SN 12mg > 200 18 mg > BB IR E BB ERE - (HEh
MR MBETRAES - Wit > FREE F AR E DR ERE
EYM BRI BARST TR IR TIR% » s ' RS H R AE T
R USTR R 8 %® « F A B A AL AR E N A A s M R E
RIS DAHR EESE AT AR 10 % E R HERSREUE 2 (K88 -

SERNE
— L)

B HOR B E (R 0.5mg/L > HERICREZE 49%@) : DIF AL 5HE
KEEHUEEZL 780 mL {55 > #HEEESY Ry 0.4 mg/day -

A BT B HE Z $E B4Y % 75 mg/kg - H R E4U(5 15% - ek
AEIMAE R - tHARRFMAL 2R S 15 o/dL DLE o HARRSE M 2R PR T
B > N b ALMnBk > P e - AL ZEREEES K - HARIUE A AE4LI
BRIE SRR SR G A E T - EHE| 6 (BHAMNKREZFE s AMEA
NERSLFTRE 2 88 T EKEH N AR e e ik 2 RN - Nl H 2 1%
EMERERI T > IR EEER R SRS > WA A (e @ 89 -

H AR SRS N S8 e E AV T R E R (E H K > 1B B R R ZUF AR
ST 0~6 {ii HEE5 > JERFFACR 2 R E TSR AER 1 mg/kg® 2 - 75
{8 B AN SRS MR SR s st 2 & Fy 6 mg/day » AT 8 BE FL B (i BiLRY £ BRIy
BEGTIRESE 20 %Ll F - BRI R E 2 B2 > Ryt e Al e
Al R R R > BR A B8 B, Bk ETRA 7 mg/day (R =) -

¥ 7~12 AR RARTIIEE R BATBEZ#BEERA
Smith and Rios®) > % » s IE Ll 7-12 HEL 0-6 H > aE=(HAENE
Fr 4 & B RIF ] f 6 (8 H > TS BRI R TR i & - AR L #8 &= DL 0.035 mg/kg
RfEEEAE - WTIREF N EFBERENEE S E 2 888 - /S EH DL ESE
Fpaaaf HEl & - BRI FSER S AT - WEA D SLAFE D
PEEEFI AR 10 % (55 o FEHS A2 S EZER 15 % {HaHEL R 9.0~12
mo/day ; FiRZRRE 2 FE KRS - SFI(EEY 10.5 molday (=) - BiA 2 2k
&/ 10 mg/day - {5 -
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—- HRE=E

—RFIAEI TR T 2 HE  BRAHEFINEE (R=)  fHEHER 1~3 5%
7.8 mg/day - 4~6 % 8.2 mg/day - 7~9 % 10.2 mg/day - #EZR 1-3 pE4N 5N A
ARG I R B E K - HELHAEENK  sle 8 e VmarEIR - #8F]
FHZER 10% AIsEEfd - 4150 1~3 R ATdRg AR EZF > ZEEER
B e BB RS  MECERE A SRR N AT 4R D 8 2 s A
JERR 2 F@ » SO RN ERERIE > S84 10 mg/day -

=~ FOFHEREAN

Tk A B A B HFIAMS B BB A2 R 20 B A A4
2 FRAMERM AR E - SFEEERARTINE A SR BB EEERA FAO
(ECY > pEE IR AR RS > R E DL 65 TR A
JidcE 091 mg R kLdE  (RIGAGHBS ELLAIAE S - FEESMERER 15
% > EXEFFIFHZER 10 % -

B B U AT 255 HE Fy 12.8~19.7 mo/day » DIRSEEIE A
%0 13~15 T Kis » —(EE# =I5 15.9 mg/day (F=IU) ; & E 28
FyEEMEE(E > (REEE B RE > I B IR RIS YRS Sk B o im 2
SERE > R EE] My 15 mg/day - BEYEH LR ERAFAREZ K HFRmEE
B BRI R PR ER T ERE - IRBEEREEFEE - &K
B R A B M A 55 R R AR e T L7 > B IS NS A B R fe Ty i - (R
EOP T RN IR - 10 EL BSR4 8) ) [N EST By 10 mg/day (F1U) -

MR L EVENET B i o A B R E40 R 0.4 my/day © F
B2 MERIASAERRAY 12 %o di 10~15 Rt 4K E DL 0.2 mg/day fhEt
16 pELL LR KIERSE > FEATEE 2 SE IR E /D o s+l B8+ —
AT LR ENVNETE S 15.7~19.9 mg/day » DIRSEEIE Ml ZHY 13~15
A KERE (REA) - BEBEREREEREL > BALHE 13 sl LE#eE 9 % DL
50 FRLAZCME M A S8R RS B E By 30~43 pg/L - FoREAZLMEZ 8%
BRI LAY T @48 - B N SR IR K AT RS R U R s > SO i
HiEET Ry 15 mg/day -

g~ BRZH R L

G e S IR R TR —(ERS  CRRRER 2
PR » DIVTHTRAS » 2R B 2R R RIS IR 0.7
~7.2% > F1Hf 45~36.3% > 18H 13.5~66.1% > FE{% 7.2~26.3 % (7<) .
A ERICR RS TR B A AL AR » TSR T -
o B R D 2R R OB CR - T B Y SRR -
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BZE=H > Dl BIASHRI R RS  FRHRI Rt - S5E
DRI DU 25% fhist » Ea S sf U B 27 mg/day®@ - B A\ 247 2 BX
BSEELE KT Ry 18~22 mg/day®oY > {2 1% I ZIG B N $5 e T RESE 2 LB
A 14.6~58 % L9 o T [E| ZHA SRR B M AT I - AR T2
H 8 24 = BB RN BB B A R i A5 0 2 T R
= IR PR L S By 12 ~ 14 ~ 14 mo/day » 11 S 2RI BRI
535311 By 8.8% 11.3%~ 49.8% % - 117 105-108 4F &5 8 8 2l 2 B IR IBHER %
GEFUSH » 52 - B TR R S = T AR A R T B B 1.4 £ 0.7
10.5+£ 0.5~ 11.6 £ 0.5 mg/day > 1 2 ZHARYELE M & 2R FE 57 B By 5.2% ~ 6.7% ~
27.3%9 o LLESR A A4S F » 2R R e TR EEIATE B4/ 11~ 14 mg/day >
1Ml 58 = Z A 1 U B B R -

TEZERAMERAT ™ AR ZE T 822 15~17 P82 4 FElARS4E T 7E R 30
B 90 mg/day  EESEH A BT INMAL ZEEE LA AL B I AR
ZEHAT R ARATER &2 » W 7E A B R G A 72 D » 53— IE ) A RTFF 2
24~28 A4 EWISA T TR 40 mo/day  ZefRikid E CHYE S ~ B B
B - DU BRI EE A 4 A HER IR Ty B R 22 - 57 ~ 92
mg =41 1827 26 Bl 36 M IMATZERE sk E R KL R 109 Bl 105
g/dL - FREGS 2 RI4HH A 10.2~10.5 B 11.1~11.5 g/dL®® - &Rzl 4T 25
{E IR IR 2R 2 TR - (B W IR B Rk 2 4 » BB A4 A 32
B HAMAL Z s e TIRRIER S » MUSHTE LR SR - SIS
WAH 2 9 72 B FomERB 2 AMAIFE 35 mg $88 BN S 2R s S R O -
R A SCHFIE A 8 e A o — B0 PR s S S I 2 B S B 2
30mg/day - &rEt4EzEEE Ry 45 mo/day - B2 S WIZHR R B > (2R
ERHE I R 17 mg/day® » BiE(RIm A A SR e - AR
B L) o

IR 4 Bk  HEAF M Bk MBS L
BLLAL R E AR - LA B MBS ERAE 05 my/L RN 2
780 mL/day FtE - 4% 0.4 mglday - [HE4YEL H AR BHHE - R
R B IS AT - AMB AR LEAEEERRE BT MmeRE
YRR A BB EE BRI R - T E R R IR S 2 e T -
JHE FEE R P IR FE S g ISR L 30 mg/dlay

sEa D BRI RIBASINE SRR S R EHEE - PG EE R
BB BRI E > LR - 591 > BB R A 2 Sa hEl@Enet i
FETYZ MR - AR  RIEAE S B 3855E R 8R0S > 7T DURRHN
e (HREALER DB 8E5E - DIRIER N BISEE 2 B0k - S A S 4F i
& SRR S REHE 2 1% AR S TR s B0 W dms o -

15



B A S ERIANR B R B R B A B 1

—  EERYIHR

Bl AR BRI S E o E o S R IEE a0 s EREEAIAR 5
% HYEYIEE IR OETERR L 15.4~20.7 % & S R HALT 10.6~9.6 %
FEASE R H B 8.9~7.5% ~ HAFEHK 7.2% ~ SRR HBLT 5.6 % - A
R HEL 5.5% 5 A BYVRKFEERS - K& - REUKEFEEYE > 1RHH
EAGEEAE 2 LB BB 25% 2ot Ry 20 % » ZRIM L TE & AT A8 = il RS
TR R BMESE (LT ARS8 40% (A RIE /DD fig >
BB EEFE 2004~2008 | 455 » FAGREFHEEamIUEE
R R B Sy R R e B A R S R B~ FEASE R
B~ SRIE R B 2R R AU ~ FERRRL » UKEREORE - KRR - HhTEE
e 60~68 %19 - fRIEEYERI ATl > B > (i &P Mgt -
BB s A AR R IR JR M A 5 T

B R e RIREMRIEA A (OF - BB "TEHREER , 2BV
B SEEYEER C ARREE 21 mg - 955 0.1 mg - NATEM 48
mg (&JH 0.8mg -~ &HH 1.3 mg -~ fJH 0.9 mg ~ &4 0.5mg ~ T¥H 1.3 mg) - i
S24E 3.6mg ~ KELE 0.5mg ~ SHASME 0.1mg : H@MacEE 27 %M -
H 8RB AT L 2 SE88 T 2 R B B A i 2 iR I E K (HE AR 2
4G EERFRLEESEYY - SREARTHR e SEEREEE > 85 TE
HEXETE/ | B2 BP0 B r i 13.4mg > 22 pl i 55 14 B 45 a2y Tk
SR (RSB CEREN 90 % o BBt —H S EEaa K E BT
"BridEER 14mg  BBRESR M Y SERE > [HAER4 SRR 2 3

HRD -
Z - mHE

2EMEF NG HPIEEE - R T EREEEEIREEFHE 1993
~1996 ;- 19~64 pRE AR 142 mg > 2V 11.4 mg 5 B SFEE 2 F
FRAE BB R 0 M 20~24 %~ 25~34 5% ~ 35~54 R
FEHE AR 9.7 mg ~ 11.2 mg ~ 12.6 mg > fEEEHRINE > 65% - 75% -~ 84
0(104.108) o T Z g pih i S \ S (R IR & 1999~2000 ; 455 > 65 Ll F4&H
PHEREE B Ry 125 mg > iRy 10.7 mg o SEEgREEE R K000 o T
NEEEBREFINUEBHREA 2001~2002 | 4558 - BHEEE S 15.6 mg - MR
#Fy 13.8 mg o P REEEREKAE o HEERAUN VI TR 10~12 55
HEH 36.1%  ZEH 53.0%  6~9 FELER 27.4%00 - 15 T HEREEMFEIR
LB 2004~2008 ; 4EFH 0 BN 19~64 %2 VIR H SR EIE & Bk
18.3mg Bl 4 15mg - 65 Ll B A G H M 13.8mg BAZME 11.2mg ;s WifE

PRI R 2 KA o LR AR A5 - WM SRR SR
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&) 30% - {H B HLESIN BRI I ER A 22 5 19~64 FRAd A S HUE i ey
R > f2& FHFE A s L8 i~ B R LB L TR BEAER S - T2 A RIE iR
IR ALy s P (102 108) o

7 1 2013~2016 4 2B RN B BRA | R HESH > 13~155% - 16
~18 5% 2 19~ 44 i 2 MRS R ELE 47 B By 11 mg/day~ 12 mg/day 57z 12.9 mg/day;
KIEEFRE 2 73% - 80% kK 86% - [ 45 pRlA oMo mE N daksE (116~
132%) - A BN > 65 pEATHY S El BRI BB A\ 2 E#E0 - 65
% DA BYER SR E Y44 DRI g2 139~150% - (2 MERITEAE 116~
132%1%9) -

=~ EEBRIRE

"B R RO A | (SR A A S E CURSS - R BRI
PO AT 22 2R S MR ST s 2 dw R @ » B BB > 4888 R B B
2.1 % 2 107 % 5 SfEETREE 2 EEGIRBEM: 1.3 % M 7.7 % HHREm
RN 02% » 2 2.1% - B AGEERTEBEECEERE[F 0 # e IR AE
Rz B BT o W HARENMERZ R » DI BB E - BUeERas
Hxe 13~18 5% » EAEFRIAFITR N AR - ZERIE 13~64 5EE 9% DL E
ZahgEeR 0 DL 30~50 g 14.2 % iy 0 ICRBLH SEHEZEARE - N T
BRPL S AR BSeRAE E 0 BIE 4.8% 0 A 3.4% M0 jRE TEHIES
EEFIR BT 2004~2008 | > MRAEALAE R EMBERE » Hikd > 19
~50 % ks 0.3% > 51~64 5%k 3.1% > 65 pEll b Fy 3.4% 5 ZofEH » 19~50 3%
5 16.5 % > 51~64 5k 2.0 % > 65 5Ll F Ry 2.6 % (ELHT > £ B FEB D
T8 T RE RIS

P T 2013~ 2016 A F BB BB | R ] B AT S AL
g > 19 DL BB s MM R 7.3 K 20.3%19) o D)5 (151 Bk
PIE 0 19 LA BB s MR T S BB 12 ng/mL R 1.2 K 14.9% - $42E
R TR D MBS - 13~18 B K 19~44 555y B 12.9 K 24.1% ; 45 1%
PLFAYS8EE A & 2= R R i R = %) - 838 300 ng/mL §52E 1 & & AIELH -
By 56.4 5 20k By 23.29%6109) .

I~ PR A e 1

—HLAIBEE (hemosiderosis) FoREHAR A BB QA ERUGE » T
LI E (hemochromatosis) Fongl il E (FF#E 20~4009) 65 [3F4HAR
(55 - $RIEAE T B R IR S M B S MR ®) o RS MRS TR BRI/ N 85
R S 2R B I MO EHE (hereditary hemochromatosis - HHC)
FRes ACHA AR R SR B AN ZE S - B HFE ~ TIR2 (L E 028G 2) ~ HIV
(hemojuvelin Z&[X]) - HAMP (#5812 5 N) 5 - A G EHERET R RIHK > HEL
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SR LRI o BRETEEEE (African siderosis) YfF/ZJE M Bantu
IR » BRI RIER R RS M A a0k i ARfE b s E B & W HiEE
BN A ERERNZAREM? M @8 i) m N B E EIMER
TR NS SRR » BRI Sl AR RT ISR - B iEEm i 880 (0 ~ B AV
EBEI -~ A ~ sideroblastic anemia ~ congenital atransferrinemia ~ congenital
aceruloplasminemia ~ 24Pk h gL 114 .

HoAth B (MR B R T 5 [V RRER Friedreich ataxia » 22— LR
(b BB HE - ER P AREEE ('Y frataxin 2 EREE &R ZEA
'E A RE BRI ARAS 2 SRR LA R - BN RS A SRS G E - H ARG
i B EE ) o P E RS MR A #E 5% (basal ganglia disease) -
a4 Ry TS E (R S (neuroferritinopathy) |, > BT T H S B
(Huntington's disease) = 4ARChE (Parkinson's disease) HYJEUIR » B BLIREA1T
PRETISRA BRGNS L #E (ferritin light chain) - H55 460~461 F:IAMH4H
A—ERRALE - B $8 R O B SR E AR - W H e vy 0 - (E2
B [ JERTIREE » AEHT R HEREO -

AP B A IR RE A6 Irikes & B R L B0 ADP 5/ Ny TP
REEEY) - AT b B A E - EEEHERE R G (L FGE - DG E &
By S (R LEERE(E MY > 3 H S AT R R (0 19 - BT §8m B el
e R - FREE MERS AT BB A A FF SRR - R RN B A LA SR e b 1=
1.7 {5020 Easth oo e i) CEEE S | S AT A4 b » LR AR e BT SR & &
SEERERE M L IEAHREMEC?Y S ~ R EAsRE AT R g s (s [ g E (1 12 .
S I HYBRNSE T 70 Ky BB AR E - s8I (ZIER T 855 [SE R R L -
T 5 FE e AP 4B ey (13 119 129) o T EE A 9 7 PR L) (8] 25 BB PRI RIS B 6
BART R R BEE AR - TR BRI ER M 129 - —IEREIE IEEE
R 1 R B R AR R Y [E M HFE Bt g hi ks B ~ B - M -
KRG AT HEyRg iy i b (122 129)

JEEE M o SR RE AR - SRS R T EEER
(dysmetabolic iron overload syndrome » DIOS) » =43 —HIIEEFE IE RS AT 8 5 B
REEEREENAHBEENS » TEZREM - IS RDUMEERRE 3 R P2
BE SRR DA RIRET o B T S (O R R 2N o

JEEFE RS EE%  (non-alcoholic fatty liver disease » NAFLD) ;= 5B 4fify
He B BT 21 B AS M B BT 22 (non-alcoholic steatohepatitis + NASH) - 294 20 %
NASH B3 &y it i AT LB fR R (120 » ELg sl ] pE BRSS9 - B
AR E T = A R NASH AR - NASH R4y 20% A S8 1 MiE
B S ARG EAUHRECS B0 o BER FHMIE NASH B EENERNT -
e AR RS RO o PUREES ] AT i = B B = P MR
TEARTE B T S s E ZHiM ) (insulin resistance associated hepatic iron
overload)®3 »
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SR U TSR AT R G e S E A RE L O E BRI A B - IR =
TR B (L2 RIUE M prls M A e i A A E T R % > Rl
NEIM#EEEEHE HFE (high Fe) [B1E2 55 (heterozygous HFE) ik
o ZE L0 T B BT i B G2 093 139 o BRI - E RiTs B o L B A
bR RFRDR > RERREER - (Bt A REsE 2 PRPRE -

SR 2 e S MU A 5E —ATREPR A ) - ISR B EE » =
R O MEAURE R EbET = 2.4 (55 FEMERZ R RIVBESIREE - M
R (2 SR S E IR R R 2 500 - S IEEE 5 AR A
f5E - AFESEE D « AR R g 0% » H5 RS NS
Z UM ETE AR - e RS R DTMEAYRRA] MR HRS - m] RELE R
B AHHEHYILIRE M (e BChE R - (£ 2 5 M E B S bl A BRI (e e O U B R
5 0 DURC RIS I (SR P S s AR A AR A o R T DU SRR B BB 120

BEGEK LIRENE UL ZETE

BB R RN B R SR A 5 1S DE BB R AR S8 H 0095
RS ER AR RS TS [ 5% > M ZE A 2 DR IESR (b &) R -
PRI - FREEEN & 28 A e Al e E & s bR 2 8L &) A B FEER B i iR Y
& ILEANEESER DRI RE - EEH 1943 FEEERESEE S LighE - 50
M EESEEL RTINS E SRR - NIt AR /e S B IFAR B R - Sk
EREEROE A L IREBEE 2 (551@) -

R EEENELE  WEIEABMAEREEEE > R FEREYE
B o S BRGNS A SR B EERE > k TiEH: - FEEEIR
ZANCRINAE ~ ARG A ~ B - PRSI 24D 2 - & 20~60 mg/kg
EASHEIR Y B AR AR - E2AREHMNES - F# > MR HE A EAEL
IREEEEAVETE -

AR S8 28 2 FiT 5 | 55 e EH R FEAA R 0 s ~ M B (RS D LAY A 78 > T
H DA ZE R i Fy B e B EEAR B R AR S E AR - DU R o R it
# & 50 mg/day - ZHEH 50 % GEkd P EFIEEAHLEERD o DI
RIS 5 N E > Bz EIRA ferrous fumarate > §#& 60 mg/day Fyl
POE TR > L~ B - (ERRIRE IR S B R A R i A S AR > 4R
%k 25 % > BEEES N EHIEARAT 14 %M o ELAhFiiE Mo S — 20945 5 »
SO E T B T U LR A DR SR BRI CT) K A T (B NS R S 5
B DIZE B i AR > B et asE 'L eYmE 2 BRIEF AR E
@7) o

JEEE 5 AR HFE RS RS FEMET sZ g2 —20H 7
2 B R ZE ST N SRR WA TR T M 22 > SRR ] = 2 mglday
A E T AHERE - 1Y 40~60 XAl S 20~309; 5 R BRI
B HSm I E R AE I &0 > FIREEE DR B
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ERIEEAA 208 P 7S 1 LR B -

EE G DRI BRADHLEERME R E IR ESmE® -
Al Z b BEIEAREIE R B LT E e EE (No observed adverse effect level,
NOAEL) » §& F{KfZ =& (Lowest observed adverse effect level, LOAEL) fRiEZ7
RIS ~ S SR R E R SR 0 5T e 60 mg/day @42 o HiAH
{BIEREIR Z sHEE HE & 2 IRH] » SR HEEREERA 1.5 Qs EmE 2w A
PREEEUE fy 40 mg/day -

LIANTFRIEY 1-18 HEERLh A4 Tk 7o BIEfE 5~30mg/day #52
BT RATHEEER R T8 DIEEE B NOAEL  RHEEREERA 1
WS 0~12 HEEBR5EL 1~2 45l > 8 EIREEEE B 30 mg/day®) o FH
DRI 5% 1~13 ks 2 8 FIRERACE B4 S AHIE] » 14~18 i/ VAR
NHEIE - R EE AR ER » #1525 3EE] DRI SRR A -

F— - BUREERNESBRS Z KGR

BB (T0kg)  ZetERRA (55 k)

e led (mg/kg FEE) (mg/kg FEE)
IhEEME (<75 %)  [m4CZ (Hemoglobin) 31 (2100) 28 (1500)
Functional ALALZ= (Myoglobin) 4 (280) 3 (165)

ImEFEEEZ (Heme enzymes) 1(70) 1 (55)
JEMmELF 2Z< (Nonheme enzymes) 1(70) 1 (55)
g EH (Transferrin) 0.05 (3.5) 0.05 (2.5)
/N 37.05 (2600) 33.05 (1800)
M (-25%) $#HEN (Ferritin) 9 (630) 4 (220)
Storage (32 (Hemosiderin) 4 (280) 1(55)
/It 13 (910) 5 (275)
HEEt 50.05 (3500) 38.05 (2100)
== NBEBATRESBREZWEME)TA
Smith and Rios (1974)(®9 FAO/WHO (1988)¢4
£ HEEEE Fi MR PR BER HE
(yr) (mg/kg HEE) (yr) (Fe mg/kg body weight)
Birth 75 B 0.25-1 32 3 2 37
0.5(6 m) 37 i 1-2 32 3 2 37
1 38 2-6 32 6 2 40
2-8 39 6-12 33 6 2 41
5 12-16 37 7 2 46
34 12-16 34 7 2 43
RSB 39 7 2 48
R 34 7 2 43
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e BeE Ao EE GG il Hil& BB SR EAR' RDA RDA
(kg) HWEIIE® HEEC  FHEE wEET JggE e HEEE"  (mg/day) {HEHE! (mg/day)
(kg) (mg/kg) (mg) (mg/day) (mg/day)  (mg/day) (mg/day)
0-6m 6 3 -a 1 mg/kg/d® - - — - 6.0 7
7-12'm 9 3 38 114 mg 0.63 0.32 0.95 9.5 12/9.0° 10
1-3 3% 13 4 39 156 0.14 0.46 0.60 6.0 7.8 10
46 B 20 7 40 280 0.26 0.38 0.63 6.3 8.2 10
7-9 % 28 8 41 328 0.30 0.48 0.78 7.8 10.2 10

a TR -

b BEENINE R RS S E A

¢ Smith and Rios (1974)(:

IHEFSEE - BENMIIE x GREHEE

®NRC (1989) it B ATRSESR 1 mg » FRDIFSE 5

"SHRERRE = AEFHEE « EMAEHE > 712 HAZEREHBELCEFEREEE > 1-3 5%~ 4-6 5% - 7-9 BRI EHEM=FRE
sHE

VELHRSEE 7-12 (EH B 1-3 PR 0.035 mg/kg x #SEE (Stekel, 1984)®9 5 4-6 FEBAMAERA 65 ATRAKLEE 0.91 mg/day 79 - {RAGHHE
HILGHRE  F—FiE 2 S EILE = AT HREE/65)""

"EAHEREER - GHREREE + ARAEE

" ERESE TR 10% 0 EAR = SAFEFRTE < 10%

IOAEEEDL CV=15% &
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R -~ TR EEESERENE AR

Fie HeE BeE S il H & FLE b dachiil EAR Y RDA RDA
(%) (kg) winge:  #SMEE® HHeEC HE K e R (mg/day) fliat{E " (mg/day)
(kg) (mg/kg) (mg) (mg/day) (mg/day) (mg/day) (mg/day)
10-12 5% 38 10 4 410 0.37 0.61 0.98 9.8 12.8 15
13-15 5% 55 17 46 782 0.71 0.80 1.52 15.2 19.7 15
16-18 5% 62 7 46 322 0.29 0.88 1.17 11.7 15.2 15
19-30 5% 64 2 48 96 0.09 0.90 0.99 9.9 12.8 10
31-50 3% 64 0 48 0 0 0.90 0.90 9.0 11.7 10
51-70 3% 60 0 48 0 0 0.86 0.86 8.6 11.1 10
71 - 58 0 48 0 0 0.84 0.84 8.4 10.9 10

* REENIIE REANFRE 2 EEEE
b FAO/WHO (1988)©4
¢ EFREEE = BENINE x GREEE

{ GHEFRHE = RERBEE - RRIEHE HEP=FREGTE

© JERRLHEEIRA 65 ATRAKLEE 0.91 mg/day® D (RAUHESELLFIASR BB AHEELLE] = GZFHRI8E65)""

"EAHEFEER - GHREREE + AEAEE

SER ST IR ER 10 % > EAR = S HFREE +10%

hOIREEEELL CV=15% FFE
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Fie HeE HeE S il H & FLE H& AR EAR" RDA RDA
(5%) (ko) HEIIE: HEE®  FHMEEC FHEEC K e Feha FHEEY  (mg/day) fHEHE'  (mg/day)
(kg) (mg/kg) (mg) (mg/day) (mg/day) (mg/day) (mg/day) (mg/day)
10-12 5% 39 11 41 451 0.41 0.62 0.20 1.23 12.3 16.0 15
13-15 5% 49 10 43 430 0.39 0.74 0.4 153 15.3 19.9 15
16-18 5% 51 2 43 86 0.08 0.76 0.4 1.24 12.4 16.1 15
19-30 3% 52 1 43 43 0.04 0.77 0.4 1.21 12.1 15.7 15
31-50 3% 54 2 43 86 0.08 0.79 0.4 1.27 12.7 16.5 15
51-70 5% 52 0 43 0 0 0.77 0 0.77 7.7 10.0 10
71 - 50 0 43 0 0 0.75 0 0.75 7.5 9.7 10

CEREN IR AR 2 R EEE

b FAO/WHO (1988)©4

= IRENIIE x SREHEE

‘BHEREFRER = ERFRERE + ERIHE HBLI=FREGTE
BRI EERA] 65 AfTRRAKEE 091 mg/dC ) RAHBEEILGIRE | F—Fle 2 HHISELLY] = GZFIRIE65)""
"HUESRE DUIRR S 25 mL - MATER(E 14 o/dL - P45 28 REtHE ; 10-12 sRECEBIRBOISCTHFE 12 5% B O miink g

CHEHTEE - GHNREREE + BEAEE + AEKREE

"BUEH TSR 10% 0 EAR = SUETERR < 10%
TREERRELL CV =15 % &5
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Diets €687 6.3 % 12 % 30 % 24 %

Test meal 7.2% 36.3 % 66.1 % 11.3%
Test meal ® 0.7% 45% 13.5% 72%
Fe?*, 5 mg©? 7.2% 211 % 36.3 % 26.3 %
Fe?*, 100 mg®? 6.5 % 9.2% 143 % 11.1%
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