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Abstract

Iron is a kind of trace metal in the body, and is also the basic component of almost all living cells
and organisms. As a component of various metalloproteins, it is involved in key biochemical
processes, such as oxygen transport in tissues, electron transfer reactions during mitochondrial
respiration, DNA synthesis and repair, and metabolism of exogenous substances. However, when
excess is present in cells and tissues, iron disrupts REDOX homeostasis and catalyzes the spread of
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reactive oxygen species (ROS), leading to oxidative stress. ROS is critical to physiological signaling
pathways, but oxidative stress has been linked to tissue damage and disease. At the cellular level,
oxidative stress may cause iron death, an iron-dependent form of cell death. At present, many re-
levant studies have confirmed that oxidative stress caused by abnormal iron metabolism is clearly
related to the incidence of cardiovascular diseases. In this review, we focus on the relationship
between abnormal iron metabolism and oxidative stress and cardiovascular disease.
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1. 5|15

BAON Rk IR FE R L — . SR TR B R VR Y ke L Bk (Fe ) s T Bk (Fe ) B 7
KA SHEIND TRREEY), RAEAERWEDZEX[1]. B, EEHsamimtE. Skk
ZAAETE AR B T B AR E R, AR, RASFEE T A T R N ) (R
[2]. H—TrHEWAEERREER; BRET UM A RN, (HE thr] L% 36 14 (ROS), ROS 1
e R I S X AN I 2 R 3 SR [2] [B]0 IXFPBBIA A i B R SR — A H I REAR BRI TS, 1K —
TR T 2R R AR P PR BB T3] e e FE TR R I 4 i an O LR S 2 R A BRI, T B ER AR
WREAT IR, DAEERAENS SEILEE BB RN, RIS, BRNGIZAR “BRRC . PR S ARES
JRE 3 B R BT RE e, JFB IR« BhRpdk” BRI RENE, DRUOARCEY B A th T Bk i i
HPEM[2].

2. SRt

BRIARWITE AR R — AN E R 0d R . Galaris S5 [1] R BT 4L & A A . WA E A LA
A SR TR B T I AR M TR . AZBE A R L SR A B DNA # A S 2, RN IR AT
IR, 5 R A I A R A £ 4 B Y TE R o T 2T A PR I TR 1 R A Bk e R ] i e
P BEE AR RS B BB, DA BT AL A0 B B 1 Bk 43 [4] -

itz 5 7 AR U R S, FARTE R DA T BUE AR & ~3~5 widk: 4RZ
(29 70%) FH T2 4, 1 22 R MIGEAFAE T b o SR PR R B IR (1R K 2 25~30 mg kb 2B fif
HORE A, TR AEDE . Bk ) A A S gt D B Bk (B R 2 5 mg). 1E
RAET, BYEARSHEL 3 mg ek, BEaRES. BEY 10 LUK SR, AMEpRx—2m
FEANAS IR, bR o o R ph 2H 2 T A R R 5 LA B TR A k. TE T4 M A e R
2T ZRE R 2T 3 468§ 1 (Heme oxygenase, HO-1)iEAT B FA#, JoAL Bk i i ik e 2 N R 4 i
PRI I 3R AT BRI A

BRAEAR N AR S22k (0T THAE (T 48 ) K. 400, EvEgnp. FrOHgnm). B
SO S 2 TR) F 3 A IR B H Ak = U Ik (Recombinant human hepcidin, Hamp)J 5 2 5 ()42 38 2 1
A, ERSREFEWRAIA4]. & Fh 25 NMEERRE A, AR AR, HLEC MR AhH 21
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rh ARG I B . A 2R AR R A R R . e S R HE T KTk 2 1E TR I IR 2k % s 2R 1 (Membrane
transport protein, FPN) P A4 1 B A 1 15 FPN A5 8k I iE H [4] o BRiE It IR eI A8 78 A4 PN 4 5P 17,
SRR . HE, ER LA R e NGRS, W

2.1, $kiBH

IREM|ACKIUESE, Pot—MiEER, SEN TR NMERA FM . AN R 2% i
B T (G W SO n (i (22 00 ) K A, B I £ SRV BIAT 240 A (£1 448 e ) 1 (1 €2 35 00 ) i & R A
Sumneang S5 [S]HF 5T IIE SEERTE &P A A S B HH R AR B L, (RN EAE N4 MR IR« i 52 AR I A0 o A% b A%
I (DNA) & RIS 52 BT 75 (1 22 Pl G E o BRAE 2 A i o FR AP AE AN FR B, B4 6
pm. LHRIAEL) 16 pm. 0L 7 pm FVEREAR 16 pm. SR80, ANERRIE R R, — ROy S Em
oL, FIREIE R R . ] fe S 8500 2% 5 2k B Vv AN, AT HH B A 19 4R 4 Bk R 1 45 6 2k (Non
transferrin bound iron, NTBI), ‘FECERAEE L. FEAERLCNESE B B3 B R PIR[5]. EEPE, SREHONL
J#(Iron-overload cardiomyopathy, 10C), —#f DUZKIER O I AT PENL FEURAL AR AE R BRI, — B2 I
ERVERBE T EEIRN[G]. HFRER, EHRAKTELE, SEHa S5 ROS KF=AKn, Mifi
SR, FEOT DNAL B A A RS T . I B, Slaa FECO L RAT) R RS,
UNZRRIARIEIR T B ZeRifk ROS KV T ZoRiA i i AR AL AN 2R R b i . RIS, SRt 2T
LRIRSN 115, TIRERAARAS RIS 2 (A P [5]. fEHLMEEE /KT b, AFTIAE T /e OIS
R E A R[] AR RS B RS 2 I Bk, — BRI LA R ) i E
YO, B SPOET) Fenton JNA#AL, FRAEFRERE T, X & —MEAEETEERM B REY M, & S8UER
A, SEUBLEE SR XSS KRR, 514 AR5 A0 BE JS 10 LAE M AE T2[6] .

22. T

BATE BN ARIE T A E g4 BT AEERT. . Lillo-Moya 2 [31F 78 F CGIE R 40 f i 12—
b FE S AV A M AT I A, E e R AR 52 400 24 ot A= 3 o R ) S N, B S L P R A A
F—J71H, EARE T AE T, AT LSRR T, — M R R4 IR AE, 2 B IR U A )
FIFR R 51 EERY, T E S Y40 M0 b ) (Glutathione, r-glutamyl cysteingl + glycine, GSH) /K F-#E/L 548 bt H ki
AP 4 (Glutathione peroxidase, GPX4)BE4t I . GPX4 F) FIE IR 1) GSH i s Sk Ak &4k
NI, AT g AE T3],

UeAh, RO A AR R AL, — R B B RS A B B R 3 0 B AR BT — B
72 H (Lipoxygenase, LOXs) AL I/ S0 I FE o AR 7 80 B2 i A0 22 ANHLRD I D782 (Polyunsaturated fatty
acid, PUFA) IS 35 Bk, AT 7 A IR i A A 7E RE A 2 [3].

3. SR

SR RO R SE A AT T SRR ) R R A SRR (7] Galaris S5 [1]RFF FUAE SRR P IR BE S 444 1V
HH R D £ R SR BRI AL (1 DY P T e R S N, 5 AT AR I KB 70 O 2 g JON Ho00 3K 55
WHERRALSE i, A=BERARER (ATP) B2 LA fE. Bk, O, AT AR EEIRELTH
— MRS, SRR A A AR T AR R R T, AT ROt AR R R . AR, — /NI O
FERPIREE BRI b (B A F b A B A A TG B A A, i el ANE AR, X e
BOBLEAR F AR, SRONETEEM(ROS), AFEBEEAET(0;). A MNE(H0)FFEEE H H
FE(HOY) [1]o Oy A1 Ha0, 73 AR O ) 8 13 SR P AU L 138 SR 4[] EATR Fha RN, RS

DOI: 10.12677/acm.2022.123349 2419 I IR = =23t e


https://doi.org/10.12677/acm.2022.123349

IS5 OPIN D

AIRBEA N FAR AR A0, RETAIREERAR, (AEITRege e MBS, Wil sl
W Ak i (Superoxide Dismutase, SOD). i % {5 (Catalase enzymes, CAT). 75t H ik it E LM (GPX)
Hd S Yl (Peroxidase, PRX), XLSHgfE ffr A 4F A LM A i i 405 . [EAERIRZ, HO, BEw]
DA A BT A IR A HoO, B AT LAAEREIE 5N HO™, HO & — Rl Hyd M 1 i 2% . BT 0, il H,0,
& B BN W= AR RS BRI, BT E AR B AR T Ak T4 P PR S [1]

4. HRBESEUNHHXFR

S B B ROS BTSRRI — R 51 B, ROS A2 FE T T 1 72 2o 44 b (1K 55 7 f NADPH 48
PR BEAH BAE P2 A 10 [8] . W5 TR A R TE & R B FAELE IS DL R AR, A7/ T AR E 2kt
(LIP)H (i B8 2k, & AT LA id (Fenton reaction, Fenton)fll Haber-Weiss J& 3 BL 437 4 Jill 55 A F JE 1 hy Jik
(HO") [3]. 4R, BRAELN AL P A EE PR T L4k 2 ROS (A 77, ROS T 8UIR it S b A4 i 2 45493 9] -
IO R BOR JUTF IR I BRI, BRI EE O 2, (e MR R 6 R T ZERA T IR N1 25

5. Skl 5 SN O E RS AR
5.1. XIBEKEHRE AR

BRAE NN BRI E TG R, E4ERFE R TIRE . DNA & BUAMESE DU A0 iR KRIAE T B
JRANEE[10]. VEN AT AW R B Sy, EXT L ANH 0 A R N R e R ZIEH . 2R, Pl
AT RE A BRI, 4 A A7 AN BN KR FE R AL 1) R e 2 IR AE SR B e &, DA e R 8 77 AR Vs R P (ROS)
[FIF i@ Fenton J NP2 A4 B I F2 5L H HH IR A Y4 T[8]. ik & (A A7 /e oAt 3 I B B 36 Bk
(R fes xR 2, MTT 368 3 SR JRLAE 5 T A 1 AL RN Sk 30 ik S AR BB A PR 2 i [10] - Cormelissen 45 [10]4f 5t %
RSB TR 5% 5 2k W BE 2 s A 25 B2 fIE 25 M1 (Low density lipoprotein, LDL)fI%AL, 4R )5 1% E W40 i E 1
LDL 24K, FEEWEANIR B AR AN, YR A0 MR AR SEAZ A 5K A2 B0 Ak o A B L0 T B 1 DK
. EABURE AR B g B R b S o A ) IO B R B SRR, I A BN HUR B BOEA
M[11] [12]. JEHARLHA I8 EKMERE, Wk 4@ B I (Matrix metalloproteinase, MMPs), [ f# 4 41
BRG], S EPEH AU SE[10] . YR ZH M R SEAIAS a5 FRox Le 40 T 40 M 2 5 S B gk — 20
K, ARG BN AL KRR i 5T LD, (H'E AT R & BEHUR R i — A B AL
[10] AHICHIFFEHEIR WA Bk /K F ] LSS B AT AR AL, 0 B9 400 M P Bk /K ST S s (12 28 400 B B 7 3%
&, T E AR R 2 [ S[10]. IS A S FL R IAAE M (HB)ZH b, 38 I # i kA K) PhD ¥
TR T R -La AT I A R AR KR A S RO B Y I AR A AT IR PE . % Al P SE A I B et
J&[10]. BRAWH SNl 2 Mk /T84, BReft—2.

5.2. FHLALEER AR

SR U BE (Acute myocardial infarction, AMI) 2 tH L3 F Py & = B BE T IR A [13].  BEE A Ol
I 2 RN 25 2 Tt R 3 ik s AR (Percutaneous  transluminal coronary angioplasty, PCA)K &R &, HAHKMIIET
L RIFEFNIFRAE O R FREAR[13]. CUVEEZER ™ A4 1) ROS W fgid i 55 I 2 1 A 5T (R AH LA P BELAS
A, AT 51 R Al B SR A AR [ 14] [15]. P IE 2, KSR BIHk i X 2 S BOK & VA (ROS) H
PR, TR A 537 AL R T P B R, P AR — AR O U B A (MR B4 [13] [16].
VEVETEFEEIAE, MREmE, M4 ONARME S, HA7EFEEENRYLa8 W, ROS =
AT, 1 ROS it & A [4Fe-AS1EE BRI, 23 & A 11 [3Fe-4S1 R B ) F44k, T BUEK I ANER E B TEOAN g
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(90E, XA AE R AL M S E IRI 3ERE 2 —[3] [17] [18]. 7ECoULHR /AR #EE(/R) A (IR, B
O JESZ BT (A, RO IERE T LR FRE[19]. BT FTRWT, T m ik EE B 3 5 3 e Bk I i
W, BRATE X ROS [ FH 00 o JULAH B (1 3 COFISR AR, AT 0 B sl I B AR B it R 4534, e 5 etk 3)
Jik R Ip AL IURE E - EEVE S TR) ROS 17 A2 3 DI OR[3] [20] . JF H3RA T8 Mis Bk e, R A Bk Ak A7
BHE 500 1592098 RIS FIURE S B T ZR (39 0 6 [21] . FREEYE T ROS kU560, NADPH 484X 14 3 B4
F, NADPH SEALEGAATE T ONH LV 2 AR Al v [21] [22]. HoAtSRIFIEAT 30 S LR . ARk
eNOS FIZEkirh . & M B I E AL A (H,0,)« AR 1. F25E H i (OH ) Al 0 i R AR B 25 1
(ONOO), ‘B uE B BE A P EyE 3 i 38 o0, eh TR piad 0tk DNA FIEE H 5 v] Rk AR AL A
5[13] [14].

AH DA FUAE S22 /b — 2P O 5 OV A ¢, O S v AR ksl i, 5
A G, HPTENFIMPIR AR . N-ZBE B BRI 2k 2 G 70 n 25 BRI va 97 mT DA 1S Fid A% 1) e
[3] [12] [13]o BRIbAt R 00 P HE VA (IR)H A AR AR TR LRI SR T =Fh R BER . FARIB Bkl GRS 2k
[13] [23]. AT IX LEHLHIAR AT A8 2 HH G FE AN RIS AR R IE AT IR R TR ) — N2 ATIEAT

X H R AR R SO BIR N o He PGB H S AN BRI 2R R SR A R O LR A T RE ALy
LA M T 3 (e R AR N o CAEERIBIE T2 0, o LM S T B O 780k (Fe®)) B0 Bk (Fe™), SR i
ik Fenton M Z 54N ROS M5=4E. BEAh, IS 40 e 25 Bk aT E N hifA, 72 A R R S A B
B XeFBCONLRIATREZN, RINLRARIFIIRD . SR A B AL 2 A AR K [5] . &
R B 5 OB RLAR D RE B O LKL B 7 2 AL IE R SRk A 50 JUL4E 451477 « Moradi 55 [24]
WA R RN, Rl ONA S BB R, ORI R Sl O 78 AR A2 S O U BE ) — A
BEMERE R, ORI ARRE — 2 Wi 5 T RE0TiRe TR Bkl i ol gLl
IS Bk 2 SR A Bk T AR BAEA I, FROVATEE ISR, X2 A BRI E H 2
FERITE IR o 8 O U FE IR 45 45 (10 0 1t 757 FEL 8 (PMOS) T 5 2 ) 15 05 200 0 P 14042k 288 AL P A8 i s
iE SN () R BEAL I [9] [25].

BREA AT REAE- OGN MRI R JE R EZ(EM . R as, NtEwEes5ERE AW
(EE A S5 G [13] . FEGRIMIANR], ZRAH RS20, I LA Bk AT ORI ok, 3 M e A 37 525 2% 7 A
I SRR N A K ROS, 4L H,0, Al O 25 i OH™ [9]. i 2k Ak 8 1 /KT i 2ok O LA A8 % A Fro st
A A B AR BRI CAHIESE, GO R0 M 282 = A K B s PRk i kS T B
I S A R R s A UL A, BT NADPH LS. eNOS fi (BBt T MEnd S AL B A 2k ki
= A s A [24]

6. RE

BRI TR A RN, H HTFRATT O 2 R0 TE A B AR 7 I B0 O LA O ) 1 L2
B BRAUTD . FALNIEE RN, Ay BT AT Wi L S B R R T A 24 Bk s R AR AL L Lo LEESE
LA SRR B R A AR B AR AR 7T, BRA AP E I B 2 AR 2583 . 012k
SET. AR, DUAAL RIS AT RE 2 0 MBI B AR SBIR AR T 41 R BT 1A B
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