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Abstract: The pathogenesis of heart failure is a complex progression and associated with abnormal regulation
of many signaling pathways. As a cofactor of hemoglobin, myoglobin, oxidative respiratory chain, DNA synthase
and other important proteins, iron plays an indispensable role in myocardial energy metabolism. Recently, a large
number of studies have shown that heart failure is related to the disorder of iron metabolism. Both iron deficiency
and iron overload can lead to the development of a variety of cardiomyopathy, and even progress to heart failure.
Iron metabolism could be a key target for the diagnosis, prevention and treatment of heart failure. Here, we review
the basic process of iron metabolism and its mechanism in heart failure, expecting to provide new clues and

evidence for the treatment of heart failure.
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Figure 1  Absorption, regulation, recycle, storage and utilization of iron. Heme iron in the intestinal lumen enters enterocytes through

HCP1, and then is released from heme under the action of HO-1. The ferric iron in non-heme iron needs to be reduced to ferrous iron under

the action of reductase and then be absorbed through DMT1. Iron in the blood mainly forms a complex with transferrin, which is regulated

by hepcidin. Most of the iron is recycled from aged or damaged RBC by macrophages. Iron enters cell mainly through the TfR1 on the cell

membrane. The acidic environment in the early endosome promotes the release of iron from transferrin, and the released iron is reduced to

ferrous and transported into the cytoplasm by DMT1 for different biological utilizations. HCP1: Heme carrier protein 1; HO-1: Heme

oxygenase-1; DMT1: Divalent metal transporter 1; FPN: Ferroportin; RBC: Red blood cells; TfR1: Transferrin receptor 1
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(transferrin receptor 1, TfR1, W Fx A TFRC B, CD71) A
TRENGHRE . B P A T R MR PR IR kAN T roRE
T, BRI A BT A I b Je 5t (six-transmembrane
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WLAR 5, F B8 30 LA B A L B R R =R S

[F1] 5 32 44K (1) o g I 9L SLCTALL N i 5 2 9 e &= %
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S TR (1 30 3B o U A7 47 389 0 A RBE M R
T AR 8 T 0o B I A A R, A PR 0 K 2 B A
TEUR . WFFLER A, O W R HIF-1 48 P i 5 i 5 AR
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w8 ) R AR 25 L B B0 i FE T RE AR YT 0 )
3 0 R HT R (18] 2).
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Figure 2 Treatment strategies for iron metabolism disorders and
heart failure. Iron deficiency causes anemic heart disease, which
can be treated with iron supplements and hepcidin antagonists.
Treatment of iron overload has three main categories: (O Reduc-
tion of iron levels by phlebotomy, iron chelators, calcium channel
blockers and hepcidin agonists; @ Reduction of oxidative stress
by anti-oxidants; 3 Inhibit ferroptosis; @ Inhibit fibrosis by
TIMPs. ROS: Reactive oxygen species; TIMPs: Tissue inhibitor of
matrix metalloproteinases
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b, BImEA RN D, HIRSCA 32 98 5 S5 K 2 1
FARCNIE 8 S % k2SR =Pvin: kil bl M PS o A=t Ve ol
DLEE bR B A R 1 0 i 41 3K 2 509, Lopez-Vilella
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F1 CoQ1L0 A2 # il Bk FE T (1 HE B P8 AL o RE 5 e AL
TE LR LA [ R A 370 A 77 (Mito-TEMPO) w5 24
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CPX) U ] L&A 4 N 1 Fe™ . BEAH G A A Al K
B X B B 4 (acyl-CoA synthetase long chain family
member 4, ACSL4) G818 A& VU I B A b IR 182 40 )
A BONTEA DU BE CoA F1'E _EIREE CoA, 2 54 i
FEBE i 100 A5, HL R b R B 22 ANV R i B IR T
WA, R R AE RSLIZE R R B N, A 51 & 4
Mgk ET20A B A1) i ik A% %) R G e 0 i) ACSL4
I T K BE 22 AN ORI R 7 R V5 AL, DR3P 41 i % 52 Bk 8
T2, s Nrf2/HO-1 {5 5 Fly 48 31F B m] DL ) 2K AT
T 5 i e i, P 9 A A5 A, AH LA O g 3 3 R I
MiEA fedt— 2.
323 IEMF BRiTHIFEROS KL I, ROS
AN A 40 M R Sy, AR S R AR T R SRR
Z IR, PUEAACE YT A0 I S AL B2, ek
O FBR TR, I s 80 5 10 0 I Th RE B R Uo7,
— TG 34N T I PR o R TR BH, 1R N- & 18k -L-
& B (N-acetyl-L-cysteine, NAC) 7] LLYE A4 B A
I7H TR0 1 5 B E P HIV R RN R4S T
e R AR R I O VR DRI ZE T 2 18 I, DL R AL
N0 LA Ak, B 2% 3 B0% B0 B0 MR . T
12 P VR TT T A0 kA 5 I A SR LR AL
7] I B0 p-Akt 7 p-AMP & 6 5 2 (AMPK) 15 5
PR, BT BRI RIS, PRI A
FIE 2 A W] LA 5 YA T ROR , i b 20 2R R AR B A
I D B B AR TR I A RLOR B B B Th AT
324 SEBIEPEIE Bk Tl E I Catt il gk
O JE, PRI L T DAASE Y Ca* i 18 S 37 751 (00 2, S i~ A 4
P MK AP 0 JE F R 2R AR BRI ST k0 s 3 1
O I3 o % 3 TE BEL i 7 T 38 I o e bR 2 Ak i ] e
0 AR BN K A Bz Tl e SRAR O UL B T . 1R
SUH P 3X B ¥ LTCC FH ¥ 77 1 B A P S AR 1%, 7T A

B B H A A AR Y, R AT S A
I I, bl s FH A 2 70 T Akttt O A2
LR, YR IR AT DL AR R Bk 15 1 I Rk AR
LA IR URR B 386 0, o508 AL S, ko 351 ke
(1300 U T i e A R 45 4 AR 1k B A ORI PE ™. b s
45 B 1) #5324 (mitochondrial calcium uniporter, MCU)
BEL 7 751 38 38 17 11 ROS 7= A= i1 28 s 4 2 e 4k S 98 5%
Rk 25| S ) e R i K R A R A L, AT BE L T
1A i 28 5 | L 1 o M 2R A T R B 1 2807 VR
3.2.5 870 hepcidin 8k ik %k ik R 2 2 WA I i, 9
A Mk HE Y, BRI 2 KT . R Rk 2R 2R
A B8 BN — R G IT 7 VAR, BE R R X R T E A
YERFIR T, DR I e 2 P AS 2 Uk /0 JFF I w1 2% £ A7
3 19 h0 1E 8 A ) (40 BMP6), B 2 RS S
A T (0 AR T TSR3 Nk U 2R 1 e R R R e
ﬁ%&[(ﬁ,%]o
326 S£EEBBAELIFIN &85O EHLHNE]
) (TIMPs) AT A 300 7 HH R0 JULEE 38 | I KRN £
Ytk . BEFER W, TIMP3 S8 G 0 I 32495 1 2 B
W7, = TIMP3 (1) /N B, ke #Ak 2 /5 H 3 ™
(100 JUE 45 P AR AN T RE B AT IR, PR R AR
(1 FEATL A B R8T 1 ) A R 25 0ot T3 7 O A
i HL A B S
4 RESERE

WA, O 735 98 BB R AT AR 2 BLIZAE B TR 34,
PR A M AR I RS, O IR T e A At —
AW, BB TR PR 3R], Bk 2 inE
O JIEE, Bt 2 & S 8E hERE RIE 2, O N
WA FECOEE .. BARIUEN T AR R ELAE O 13
R R IR ST H 28 5 22, (HR T B0 RS
SR T AL RS R i O B
IR T SRS R, O TR TR TR R E 4 P
B AR AT D, BT IT o 5 B 2R A ) D)
X2 1A 2 ST B B T e AT S B AR I B S 1P A
PITE 22 08, 0 ) o ol BB 3 4 Ok A 0 I R ARk
B ABABATT AT BE [ E 42 B KPR, 7E ROS /K
P T v B SR P LR R, ROS WK Bk B A%, BRI
Ak o R A i Ak ) R T e L I
RN RNEREZ S el IR R 65y IR N S
T BT B34 N Bk ok Stk — 5 38 i T ROS (1)
PR, W R, TE BSCGBPEE N . DR, I R4 B R AR
R0 P AR TR PR AN — BORE R DR T, B
R 2 41 2%, G0 2R ARk 1 8D T RE S EUR AL B O
()i B AN R IR 98D, AT 982 6 48 1k (1) ROS 7
A FNGHIAE T, @ 4kl = Angkid #3800 F) 5,
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