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Abstract
Iron is an essential trace element for the human body, it is essential for almost all types of cells in

LEFIH: BN, Bk SCEEO S R SR ). RIRE R, 2023, 13(3): 4616-4622.
DOI: 10.12677/acm.2023.133663


https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2023.133663
https://doi.org/10.12677/acm.2023.133663
https://www.hanspub.org/

BT, K

the living body. Iron homeostasis is essential for the human body. Iron deficiency and excess are
harmful to the human body and can lead to heart failure in patients. Therefore, iron homeostasis
must be strictly controlled to prevent anemia due to iron deficiency and the increase of free iron
production and reactive oxygen species due to iron overdose, leading to tissue damage and organ
failure. Hepcidin plays an important role in regulating iron metabolism and is a key regulator of
systemic iron homeostasis in vertebrates. When hepcidin levels are elevated, iron is trapped in
duodenal cells, hepatocytes, splenic macrophages, and placental syncytial trophoblasts, resulting
in a decrease in plasma iron levels. Cardiomyocyte hepcidin is required for iron homeostasis in
autonomous cells, and the function of cardiac hepcidin is not limited to regulating iron levels,
but also has the effects of anti-cardiomyocyte apoptosis, anti-myocardial hypertrophy, and an-
ti-myocardial fibrosis. Patients with HF have a higher incidence of ID, studies have shown that
intravenous iron treatment with ID improves exercise capacity and quality of life in patients with
HF, reduces hospitalization of HF after 12 weeks, oral iron supplementation does not improve ex-
ercise capacity and quality of life, but they can reduce all-cause mortality and heart failure hospi-
talization. However, oral iron preparations have a high incidence of gastrointestinal side effects
that may lead to gastrointestinal malabsorption, perforation of gastrointestinal ulcers, poor diet,
or celiac disease. In addition, the upregulation of hepcidin also reduces the absorption of dietary
iron. Therefore, intravenous iron is currently recommended for HF.
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1. ERAGRSRRB KRR EEOH
1.1 $RE9TER

Bk(Iron, Fe)it N IR TTER, EXE AR i LF A R R g # 2 b AR [1], Fe £%
BTk (Fe®) 5L ER(Fe*) I MTE RS 5 YF 2 4R R B, R ZHRARBIRENEZHMEF. Fe 25
ZLANM IR ML AT 2 84 A< DNA & S, BobiR b BiiR6[2] [3], Fe MUIXFMELFIER £ H S
5 AR I S NI BE ST A [4], BRASAS IS ARG 2T, RIS Z A B N A 310, w i
SUEE . ARTFTRY], KIUMEESACH AL T RES IO R T L O 03l R RIEMER . B
PRI RESEREANAEPTRE PE G T P A« AR AL . FFREAL . JRE . AR ZRaRAT 5008 A AR T KU
[5], (HRARHLHIMATERTERE. Bk, DAT™EH SRS, PPiEshS S BETMm, LBk & i &
BRE A RE VR SIS AR A 2 T .

12. SRR

JRANNAR GG Y 3~5 Toik[6], Hig E Fe /Kl lcRnHRt LR pe, Bk RNy & —
MBI AR TTRE7], ARTFUERM, BRAOHEIEET Bt T BRI SR R MLRSE B 8], AE
B B, AT DB Fe HEM[7], (H A R L LRI BRHRMELA] DR L Bk Ko 3 22
KRR A B AT 2 e 2 1) 0 200 i Xk D S A U A A Bk RO R B = AN T T [9]
Horpr, TR AR U RSO AR B R A B O T, R BRAR A 1 EE e R [10]: &R Bk (Fe)
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AN, B+ s+ B m4iiE (4 % b #£4 [ (duodenal cytochrome-b-like protein, DCYTB)
ALK Fe*, Fe® Hi@id 1 4 8% iz A (Divalent metal transporter 1, DMT-1)#{ 74t ffa W dse[11], @i i
Y Fe® AT HE N ZRRIR G I AT R, AT DA Ak Fe* AR E kR vk, i 5k v et 4
JfL - F % 2 1 (Ferroportin, FPN) BRI MG A, 1 Sy fA (¥ 2 ZUR 35 & Brillde [12] [13]

1.3. SiF%E

RIS A — AN BRI A, i R 52 3143 2% (hepcidin, Hepe) i/ ™ %42 . Hepcidin f4J7E 2000 4
1 Alexander Krause %5 A ML HEEEL, T HAEMFAERRIA, R EAPREE, Koy Rk
FIPTE AK[14], J5 H C H Park 28 A MR 2B Sk [15], 1E=Nday 4 N8R 2 . Hepcidin B Hamp 3
(K (19q13) 4 ik 1) 84 ™2 L 1L 7 511 A R Bk 2 B 2 2k 11 7K A /K AR 1) 25 N2 BE IR 1) B 5 41 288 17 [ 16],
SH 4N EEE, R R PR A R I R, CE SR HESI Y 4 S AR S B S B T L7
HAr—Semt 7R, SR Z A AT DL AR = A, A28 B A4 2340 i b n] P2 A Bk 2, 49 el
JUE it e 2 B RN R G 4 [ 18] [19] [20] [21] -

14, XK - S EELH

BRI A2 MRBRIRE R A7 . S0 M AE il M FD 2O 1 YT, JRild 58kEtia &
[ (ferroportin, FPN)AHZE &% b2k i 54091041 [22], BORER - Bk ia B A i o hile 5 = 2 1 1EH
[23]. T FPN /& H A G40 ME— 8 25 1 [24], FPN & —Fh 2 &, £+ 18 mmai. F Kupffer
SRR TR KR LR AR L R R A G A R SR 4 e FE Rk [25] [26]. Hepe 5 FPN 45465,
BRELIE B 14 T AR AE R RV PN R KR [9], 33X FPN IR A i Bk /M HESZ BE . 40 i SR T4k 512 2R
T P08 R A 15 200 P A2k IR K ik B B g g /L, i FE A 4t PR e 8T FE Sk e G FE R Al Ak, 3 Bk
TR SIS IREERRL, SEURIEE27], B & X Ry SRk MUE 7 F 2800 T 1 5 2% 1 P o
FEAER, MR FEACET mRT, SR+ I mman i . AR . R B 20 B R G 5 M Jad 27 200 i Y
[28] [29], SEUMBKEAT FFe. KL, PR THEL, SR, SREFZLAMG RPIRESRT, 2R M
FIL T F#E[30].

2. R ELHRIR
2.1 R\

> JJ %% v (Heart Failure, HF) 25 T O MRS5S MBI REN 7 S EUL B IR 4a el e bt , 5] e —
RYVERFARLE 1 —HLE A HE[31]. BEE EERN D ZRALIINE, HF BRI LT, SERMGIHE
3000 /3 HF & [32], HHF £, ANAE L 5iE £ 570 J3 10 HF B3, HAHEA 67 J361H &% 51[33] [34]
[35] [36], IR HF &2 1205 TN, #HiKEFZ 297 JiN[37], HUILAT K, HF &Rt E 2
A A —,

22. SRRZ 510 NRE

AR I BER A JE DA 2 B A7 SRR R A BB B b 25 R RN, 72> tH I ER4%k (Iron Deficiency,
ID), ID &4ttt AL WA E FRELZ fiE 2 —[38], & ID RILHIA K BUR Fi697, B KEN ID A%
P . O I B H A A 1D, Bk HF &1 1D i3 30%~60% [39], 1Mt HF E3 [FIFE
AR S FER 2, Alain Cohen-Solal £ AX} 832 4 Stk HF & AT T 2KFRI 1T, HP B 1D
T EA 69%, PN 75% [40]: 1D BN HF A R4/ TN IR, SOOI AR
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W, WINEE TR [41]. HF B 1D HLE AR R, FEATREH T 1) & FRIR A S BRI
Ay 2) BRI S EHTE A . WA KRS, IEREEA S, SRR KM R E w R
SO AER RIS D s 3) R PP B AIEE I B A I R FH T = DT AR 24 5 BB i e T 5 | SR 45
JIgn4a2]. BT, SYESELZ A AbRHER MG E <100 pg/L BEIMIEEk & H 100~300 pg [FH 4%
BREECRANE < 20% [43], {H 8REAN A ST B 208 L5 2k E/KSF s, 8 7R BT e PRAR
AR, TR R O R ISR 1A A PibR £ [44]

2.3. HREHSLHFIB

BRid B BT i s n . B A 25 sk B RN N 5 Bk N R R B E R A R
[45]. Bkid #idme i WA R K BA% I [46], 4 i 2k 8 F/KSF & T 300 ng/ml B, R BH AT BRAETE B 4K,
MEZRE A >1000 ng/ml K] A e Bkt #k[47]. PO, HEkE WA, SRS SRR E AL
BRI MBS, LL Fe? 2l L BB mEE DAL, S8%E A% S RismElEs, &
B B AR B fRAE O LA IR I A7 48], SECLIIREAR S, BT R BN O 138 . T8kl 8 — Mt
MR RGBT TS, A A PEER (0 R UUERE [49] B A B, DA, CoiEE B 51 HF 3 ol #8ar 5t

/b,
24. RWRRSLHRS

AR NPFS BT A, RO BRI ER IR R REACHAUR T FFE[14]. Samira Lakhal-Littleton
S NI 702 B O LA Rk U 250 B R A M kARSI b T 19, o JULEH L o 2k 8 2 S R P sl 5 0 Ak
PR MDA AR I RCR, $m O Zadd ONLAn FPN DL il iy sURAEH . A, #
NN R TR T A, SR OER R AT KIRRE, NRRIE e, 5%
BA% S WA ThREFRAS RO IEAE R [50]. 4RTM, O BEER A 2 I REAMY R T oK, Bl RAEZH HF
PR AR P 2 B B A PO LA T L IR KA UL 4E0 /I [51] [52] [53].
3. KBTS LHFB

H AT kb 78 2k )9T ARkl 22 U F TR 9T 0 ) 320 TR )RR, Ziwei Mei 55 ) —T5006 T ik AT
FUIRERFANETT L 77 3 vy S E SRR IR TT R0 meta 23 i B X HF BB F kR R ER0VG T 1D W] e
BRI RVETG iR, ELLE KMk 12 F J5 T > HE FIERE % [54]. Raquel Lopez-Vilella 25 A 7%
Hh 2R BA B R AR R AT LAESGE HFE &% 1D SRS 15 100 23 ORI O I ThEEARAS [55] . I IRER AP 78 71 AS e 4
EHE SRR IRV TR, (HE AR DARD A R AR TR0 ) 3 0 A B 2R [54], H 11 ARk 511 B i 1w A
KAeRME, RSB HERKAR. BRESZFEL. WEARBILESES, i, SiEEm i
S0 2 Rk R IR AT, [ B 1 5k A Bk R TS, R L R R Wt 25 v [56], Rk, H AiTHE
FERHIKSRNIRTT HF

4. RE

FI AR A 2 (O F T PR R AR O VB 00 TP M EL AR A, BRI S A 9Bk B OB 577, A
A AT A TR SRER AT P A0 bn a5, BRI ZAT VR IR HF 8% 1D, iR 5xt HE B AT
HMERT G, LA HE B ERER, BagLiashfe /) LA i . (HERR RS B S HF F i
BT, RRBIAEIXTT I 2 IR ER , BETHHE 538 IR ST 7 LA B Jig s B B ) 3 7 B 3 B HF
BEPRAER, AR T2 GUR B E . BEEAHSCHT RIS 2, AEARREIEERA HFE Mk
PR KA RN A B o
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