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Function of iron in the body

> One of the essential minerals or elements need for
the human body

> Functions:
- Oxygen carrier: hemoglobin, myoglobin.

- Cofactor for enzymes participates in reactions involving
energy production, amino acid metabolism, muscle
function.

- Cognitive function:

v Nerve cell protection: iron helps produce myelin sheath

v Nerve cell communication: iron helps produce neurotransmitters

« Immune function

- Maintain healthy cell division
BRERSF



Normal physiology of iron homeostasis

RBCs @9
(1800 mg)

Recycled
qiron m o
L ~25 mg '

Erythropoiesis
(300 mg)

Macrophages
{eg, in bone marrow
and spleen)
(600 mg)

: ~ R et Iron

) " loss
T L ) {::3' = 1-2 mg
el

Duodenum

Other tissues
(300 mg)

Liver

(500-1000 maqg)
(Stored iron)
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Personal impact of iron deficiency

o4t

&

Newborn

Low birth weight, higher
risk of fetal death or
abnormalities.

Infant

Alteration in brain
function, increased risk
of infection and death.

Children
Poor exercise tolerance

and school performance.

Adult Pregnancy

Poor productivity, Higher risk of pre-term

cognitive and delivery, retarded IUG,

behavioural problems. <=5X matérpal
mortalityt

Reference: Zhang Y, Jin L, Liu JM, Ye R, Ren A. J Pediatr. Maternal Hemoglobin Concentration during
Gestation and Risk of Anemia in Infancy: Secondary Analysis of a Randomized Controlled Trial. 2016.
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Factors influencing dietary iron absorption

> Body’s iron needs and stores

> Form of iron (heme and non-heme) food eaten,
and total amount consumed

> Gastric acid helps to form soluble ferrous
chelates.

> Vitamin C helps to reduce ferric to ferrous form

> Factor that hinder non-heme absorption such
as phytate, oxalate, tannic acid forming
insoluble complexes with iron

> Mineral interaction
BERES WD
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> FAO/WHO % EXEERE
. [BIRUIERSY : dEZEHE -
hlklNR10% . BEYMMEEMAE  ISAENRE - F
RBREERN « RREEZRC -
SRIIEISY . SA=FEEY  TZEEHELEZEC-
> ZEEBILIAREEETE - non-heme Fe: 16.8% : heme
Fe: 25% ° 13(18% B IRULE -

> PEERAEREEERUZEERARER - 25K
B . EEiRH12.8 mgFe - S'i’-Jﬂ&LQ- £310.45%
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BREA+EMUAREHEERNE NS

Eg mE o mE g2 ( wE ) SAmE( Hm ) #4H EARY RDA RDA
ke HimE® gas| Baue| e sgEe| BEE" (mgdy) EHET (mglday)
(kg) - (mghkg)| (mg) | (mg/day)] (mg/day) | (mg/day) (mg/day)
0-6m 6 3 1 mgkg/d] - - - - 6.0 7
7-12m 9 3 38 [14 mg 0.63 0.32 0.95 9.5 12/9.0° 10
1-3 5% 13 4 39 156 0.14 0.46 0.60 0.0 7.8 10
4-6 5% 20 7 40 280 0.26 0.38 0.63 0.3 8.2 10
_ 7-9 % 28 8 41 N\ 328 0.30° \_ 048 o ~0.78 7.8 10.2 10
© TR -

b RS EEI N Ry AH TS S 2 R EE A

¢ Smith and Rios (]974)(“)

Ik ARG E = BEEININE x SEEEEE

°NRC (1989) EiE i r N TREEREA 1 mg > SELBGE S

TEHEC RS = SR - pREHIHS - 7 - 12 {EH e E B RS - 1 - 3 58 4 -6 3% - T -
9 Bk R HBLL = REETE

e RLEESCER AT 7 - 12 {EHEL 1 -3 pEER 0.035 mg/kg x HSEE (Stekel, 1984)°Y 1 4 — 6 RFEBAZAERA 65 L5 TR A5
0.91 mg/day 7% » {{ACEHES SEELFIHAEL ; AEES ) 2 A CEHES SR LA = GREHSASEE/65)°7°

SRR EEE R = HAKETRME + Etdeiis

CEREER T FHEEER 10 % 0 EAR = §RAEFREFETEIRL < 10 %

TOYAGEEEEE DL CV = 15 % 8
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TRU LB EESERENE ZLE

wgp oomeE s g8 [ RE ) SHRE %% MR EAR® RDA [ RDA |
(%) (ke) Mg #HEg©| HEas] FHEY KEE FEZE'  (mgday) EEHE"| (mg/day)
(kg)  (mg/kg) (mg) (mg/day)  (mg/day)  (mg/day) (mg/day)
10- 125 38 10 4] 410 0.37 0.61 0.98 9.8 12.8 15
~158 55 17 46 782 0.71 0.80 1.52 15.2 19.7 15
16- 183 62 7 46 322 0.29 0.88 1.17 11.7 15.2 15
19-307% 64 2 48 N\ 96 J 009 0.90 0.99 9.9 12.8 10
31-505% 64 0 48 0 0 0.90 0.90 9.0 11.7 10
51-70%% 60 0 48 0 0 0.86 0.86 8.6 11.1 10
71 B - 58 0 48 0 0 0.84 0.84 8.4 10.9 10
* AR R M
® FAO/WHO (1988)"?

¢ EREHUEE - BENIIE x SESEE

| FHEREERE#E = RERBAE - EHHE AL =FEREETE

© HERASEERA 65 ATHRALEE 091 mg/day®” » (RASHEEILGIGE | §—FE#E 2 RS ELY = GZEREE/65)"7
"HAHTEEE - SHREFHERE + EftkEE

SEREFE T FHEEE 10% » EAR= 4 HETE ~ 10%

h S TREEEEDL CV=15% 31&
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TRULELZEEEEENEZGE

FHle el #BE 58 Rt HiElit] A5 HE #4H  EAR"™ RDA  RDA
(5% (kg) ~HBIE® #HERE® TRERE] FREY| LAREC | £AEET| FERE® (mgday) {HEHE' (mg/day)
(kg) (mg/kg) (mg) (mg/day) | (mg/day) | (mg/day)] (mg/day) (mg/day)
10- 127 39 11 41 451 0.41 0.62 0.20 1.23 12.3 16.0 15
13-1553% 49 10 43 430 0.39 0.74 0.4 1.53 15.3 19.9 15
16-187% 51 2 43 86 0.08 0.76 0.4 1.24 12.4 16.1 15
19-30% 52 1 43 43 0.04 0.77 0.4 1.21 12.1 15.7 15
31-507% 54 2 43 86 008 J 079 L 04 J 1.27 12.7 16.5 15
51-70% 52 0 43 0 0 0.77 0 0.77 7.7 10.0 10
71 5% - 50 0 43 0 0 0.75 0 0.75 7.5 9.7 10
‘R BN IIE AR g s R EEE
> FAO/WHO (1988)>

‘ERGNEE - BENINE x SESHE

IBHRERERE = NEEHNE - ﬁk{éﬁﬂagg Sl OEESN o)

CEBEASEERA 65 ATHAKEE 091 mgd®? {T{tuﬁfﬁﬁ%tt{ﬁﬂﬁ%  FEER 2 B ELLA= GL R EE/65)"7
PHEREEDMIRRAK 25mL > MATRE 14g/dL > SF 28 KitE 10 - 12 BRECEBR BOILEHIER 12 5 A020isR
KEwb

SHAEHTERE - BHREREE + ARAHEE + ARLHEE

"ﬁ@\f‘ﬂﬁﬁﬂm 10% » EAR = §§{AFHEEE + 10%

IRBREDL CV=15% 55

ERRES
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SZEPEREUREREETKEEE

PEIAY
EERENEETKE

( mg/kg BW/d )

B 0.02363 53 1.25 10% 12.3
pegdi: ohfEE (°1.55) RDA: 15
BX £F 0.01404 64 0.90 10% 9
St b (0.96) RDA: 11

if : CV% =10%, SD = 10% EAR ,RDA = 1.2 x EAR
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FFERE - WHEEMAKS

#3510 RE 102-105 45 ~ F# | 2 it BK - dbef ~ SRR QoY EARER a5k - ToBTERAMBEGENLE (RTH)

trmrk (10%L) @k dwék (@dl) BhmiiE’ & e (ngml)  EEERFLES
TER : B F 19 =
RALRREL AR L omaw % Fom RER % A e e ‘fj? J(E /3 Kfj;
M3 & 146 48 005 362 124 012 8.1 - -
46% 187 49 005 379 130  0.10 6.5 - -
7-12% 426 £ 050 003 399 136 007 1.3 375 727 A4S 14 | 954 32
13-15% 211 53 004 439 . 149  0.10 1.8 207 836 43 11 | 956 33
16-18 % 165 54 005 451 - 153 . 0.14 45 166 137.8 83 06 | 777 217
B 1944 % 421 S22 003 444 150 008 48 23 2524 127 |13 | 443 544
4564 % 542 50 002 439 149 007 5.0 542 2969 129 | 13 | 357 630
65-74 % 323 48 004 424 1430 01 16.2 323 2566 167 | 03 | 540 458
75RME 215 45 006 402 135 0.6 31.8 200 2471 320 | 06 | s24 470
19 %t 1501 51 002 438 149 006 73 1508 2685 9.1 12 | 424 564
OM3% 138 47 006 361 122 0.4 13.4 > /
46% 193 48 005 377 128 007 1.8 / -
7-12% 429 48 003 396 133 007 1.7 403 7659 26 07| 970 23
13-15% 194 47 005 394 132 013 7.9 190 494 37 F120) 857 14
16-18 % 160 46 004 392 131 0.2 10.2 171 547 38 ) 1290 841 209
wotr [19-44 % 489 46 003 381 126 0.08 23.0 404 532 45 f2a1 | 708 32
45-64 % 576 4.5 0.02 39.0 13.0 0.06 14.9 582 138.9 6.9 & 53.9 37.2
65-74 3% 318 4.4 0.04 38.7 12.9 0.09 22.8 321 192.6 8.7 0.1 46.0 53.9
75ME 202 43 005 377 125 015 26.0 199 1666 127 | 07 | 607 386
19 %t 1585 45 002 384 127 005 20.3 1596 1040 36 149 619 232

U -# bk B 42 SUDAAN o 2B S drm R~ B - s E M T e BT R 2 A E 53 A BRERE G A E 4616 A -
2E MR RS 6BA —4 R Amick<ll.0gdL » 5—11 B i E<Il5gdl s 12— 14 % 5 dir £<12.0 g/dL » >14 5 B b 2 o dr <13 g/dL A 4obt <12 g/dL -

EMETRARENTEERS -

FHXR: Y £ EEARPEH 3+ %474 2013-2016 - https://www.hpa.gov.tw/Pages/List.aspx?nodeid=3998 Eﬁ§§ 19
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Iron metabolism during pregnancy

Placenta
Muscl _ ;
A- Pregﬂant WomanT1 i ) @ Embryo
Dietary iron idneys
o TR1
All tissues
1 mg/d Erythropoiesis
Hepcidin ‘
Erythrophagocytosis
Recyding
Amenorhea Storage 20-30 mg/d
B-Pregnant Woman T2-T3 Placenta

Dietary iron Muscle 30-170 mg

Kidneys
All nssu%
3-7.5 mg/d

Increased

Erythropoiesis
blood voldmg

Hepddin ¢
h -
Erythrophagocytosis
- N
480-1,150 mg e
Ft Recyding

Overall pregnancy
20-30 mg/d

Macrophages

Storage
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R HARYETR K -2

> kIERIEREER mﬂ)\nfc% RVE R -

{H=&15-1738 %

_.Hﬁ’—?—’#me«zE%T—]E"ﬂE%ﬁ?E% B2 BlEZHm

7= B 145 730 mg/d2490 mg/d -

g - th&ﬁﬁw SHEERE -

a3 HH24-283EF

= BB 7T i 140 mg/d+ERE

16 mg/d - TEHb’“m 2-10.518 7+ % 11.1-11.5 g/dl °

> EilREE (=248 ) EiZM#EEE30 meg/d -
&5t4&45 (15+30) mg/d °

BERERS

22



FHBEEENERBNEZEE

25 | BiKklE | BRAER | HoRtHE" | M
FABRChRAHER »

55 —HH 0.78 0.27 0 1.05 10.5 14
5 _Hf 0.78 1.1 2.7 4.59 18.4 24
$£—Hf 0.78 2.0 2.7 5.48 21.9 29

a. 2E19-30mEBULHMNERKES -
b. £EFAO/WHORZHEEHFETF=25 - 1005190 mg °

c. 2EFAO/WHOSE_ - —HIHbRE#H REFE500 mg -
d. EARLE : E—HAIRIIE R10% (2RBEERXM ) - £ < ZHERIER
£EZFAO/WHO18%25% -

e. CV&A15% + RDA=13xEAR

* SERERIASIAE - AR TPHHTEE - HhEEERE 2HAMRIKE

.01 & BRERSZ W2



KEREEESFHIENEELE

HRWER | FIOEE

ﬁé&lﬁlﬁl%ﬁﬂ Ei%j%ﬁ%jz% EE|>‘§ (%) THEEHYE
1 0.0323 53 1.67 10 16.7
(+0) " thE (2.0) 10 (20.4 ) 20¢
2 0.0469 58.4 2.74 10.9
(+5.4) @ (3.3) 25P (13.2 ) 24¢
3 0.0557 63.8~65.6  3.55~3.65 14.2~14.6
(+5.4~ E (4.1) 25 (16.4 ) 29¢
+7.2)

a. NEEHEEAS "FHREFMZZHRISEIRMIES .
b. 5 - —HIEKRIESEFAO/WHOEZIH25% - PEIEHRZSEFAO/WHO -
c. 2013 EEZEZZHIEMINERNIE - 15t BEZFLHEAME - 2nd ~ 3d FHIF +4 -+ +9 -




1#%106-108Z A ERFI1I9ELE

oh A 6 S RY
ZH | BIEUREHEIRFTKE

( mg/kg BW/d )

1 0.0323 56.8 1.83 10 18.3

2 0.0469 58.5 2.74 25+ 11.0

3 0.0557 65.0 362 25* 14.5
AN SOW A

1. F—ZHSERELBFHELTHENRIEERIOY -

2. £ - —HERIWERSEZFAO/WHO9E25% -

*BEXREZZ BRI ENARNER

i gepms ms




SRR ERNE R/
A $8 28 T S L 82

2006:H & 2017-2019:8&
% Hf ( BEKWHRE) ( HECHREE )

35 A Y £ R BENE  REBMm=

(mg/d) (%) (mg/d) (%)
=—H 12 8.8% 11.4 5.2%
E_Hf 14 11.3% 10.5 6.7%
FE=Hf 14 49.8% 11.6 27.3%

RIEER#EREZ20210107E AT ET : 106-108FER N ERIFELEEINNENREES ) &
RBIF  AERLHEBEEMEITER19.45% @ HERZE (HEX) £62.76% -

TR ¢ https://www.hpa.gov.tw/Pages/Detail aspx?nodeid=4306&pid=13547 ﬂ BRERSZ e



I ZLEARYEIRDA

> mElE = BRERKESE+ W EE=
> EAR
. £

IR ZLEARALS mg/d - i ELFEEER0.4
mg/d - §5H#EAR = 15.4 mg/d -

> ZEBAGRYLREAMEERE S TREHERE
HFE °

> RDA = + 30 mg/d - F12017}R -
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SEF] EEAIRDA B HE {thEl 3 ¥1 88

WHO/FAO (2004) 1 &M (2020) ¥4 (2011) 8 (2013) @k E (2015)
;S RNI T & RDA T & RDA ¥ RNI g & PRF
0A- - 0H- 7 04 - 0.27 0H- 0.3 0 A- 11
6 A - 9.3 TH- 10 TH- 11 6 H- 10 1- 7
1- 5.8 1- 10 1- 7 1- g
4- 6.3 4- 10 4- 10 4- 10
7- 3.0 7- 10 7- 7- 13 7- 11
10-14 M:32.7: J10- 15 11- M: 15 12- 13
F:14.6 F: 18
15-17 M:3l- 13- 15 14- M:11- 14- M: 16
F:158.8 | 2 F:18
16 15
=19 M:137: =19 M: 10 =19 M: 8§ 19- M 12 =18 M:11:
F:204 F:1s F:18 F:20 F:16
=51 M § =350 12 =51 11
F:11.3
"ER mER - 1450 e B +
1%: +0 & 27 15 +0
20 49 20 4
3. +30 37 +9
- 5.5 +30 14-18 & : +4 CER -+
10
19-50 & :
9

1. Recommended Nutrient Intake, for a binavailability of dietary iron of 10 %o
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5 FPRmEVE 25T E

> LIS BEAREER (1BO - EMHREWS ) (5
FoaEEPESENALIASE -
> —JEETFEHBANSE : InHEEBE LM - 760
mg/d Fe - B2843A  IZEBABIEAR (LD - BTE
- EWRIEESE ) AEEERB25% S IR EAH14%
- MBI EEENEA11 mg/d.~ I LOAELA70

mg/d (Frykman E et al., L Lab Clin Med. 1994;123:561-4 )

Hitp gt R EESH = BB R E{EEA
BEIEAEARREAL - UZIE&AHA5 -

>
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> DI EE

UL =70 mg (oaer) X 64 / 68.5 kg (adjustedsw ) / 1.5 (uF)

> 1-18

(=

EE

f5_CPRIENE Z 7] E-2

SEER B

= 43.6 mg AN 135% #E195T40 mg/d -

2524052 - i #E5-30 mg/day BN IR B EEE

177F

E’J,m CiEfEAR » 1430 mg#4 NOAEL - R
N2 A1 - tF 0-12 B2 7 HE 12 55

Z# FIREHVE 4 30 mg/day °

> IR RIBELEARIUL - 2556 =FH KB ZLES
548 730 mg + &XULE] €45 mg °
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