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Abstract

Myocardial Infarction (MI) remains a major cardiovascular disease that seriously threatens human
health. Although Percutaneous Coronary Intervention (PCI) and contemporary pharmacological ther-
apy have substantially improved patient outcomes, ischemia-reperfusion injury, ventricular remod-
eling, malignant arrhythmias, and heart failure continue to contribute to adverse long-term prog-
nosis. Excessive activation of the Sympathetic Nervous System (SNS) after myocardial infarction can
promote activation of the renin-angiotensin-aldosterone system, increase oxidative stress, amplify
inflammatory responses, and induce cardiomyocyte apoptosis and electrical remodeling, thereby
exacerbating myocardial injury and ventricular remodeling. Renal Denervation (RDN) is an inter-
ventional neuromodulation strategy that ablates sympathetic nerve fibers surrounding the renal
arteries and modulates both renal afferent and efferent sympathetic signaling, thereby suppressing
excessive systemic sympathetic activation at an upstream level. In recentyears, preclinical studies
and limited early clinical investigations have suggested that renal denervation may exert cardiopro-
tective effects after myocardial infarction by inhibiting sympathetic overactivity, regulating the renin-
angiotensin-aldosterone system, alleviating oxidative stress and inflammation, reducing cardiomy-
ocyte apoptosis and myocardial fibrosis, improving autonomic imbalance, and decreasing the risk
of ventricular arrhythmias. This review summarizes the potential cardioprotective mechanisms and
research progress of renal denervation after myocardial infarction, and further discusses the current
challenges and future directions for its clinical translation.
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1. 5|8

O UVEESE 2 FRTEARBI K S RS M SR E I SR IO UIARBE, 2 2 3RIEH N BOE T R
FEIFHZ —. &R bR NIGST AT IR K AR SEAR S IR LA, (P E R A B w75 R Bk It PR
(Ischemia-Reperfusion, UR) 1, JEOKARAE R G BEAG AL = B, RASEINEHORAE S0
BB R[] TR, RDN IR 704008 O B e v6 1 i I 6 T 388 P i 220 ) S v ALV R B JUUASE
BEAE O ML N0 [ 2] o BIAEAE FRE AN AR AL — B 55, ML BB AAAE TR AR AR [3] 7EHE3Z 1A P
AR I TT B O IUVBESE B 2 v, A7 3050 B A7 (2 B 50 #6748 S M (Heart Rate Variability, HRV)*Z
1, PRRTRAR B E MR OR T W[4]. 5 B AR FE RSS2 2 H T S22 A6 K G 7 AR, RDN
I A A AL HAE T, M IR T AR S BOE R[5 ] ALRIR B EBES SRR IR I R HIT A I AR IE
i, RGN B RDN E QUL G ST OR3P 1 RS R I R R L, I 55 s A A Al R e Ak rh
B RSG5 AR TT 1]

DOI: 10.12677/acm.2026.1662372 1578 Il R 125 23k i


https://doi.org/10.12677/acm.2026.1662372
http://creativecommons.org/licenses/by/4.0/

iz &%

2. LAESE PRI RANEZE RS

B A2 =F 1B AR NG A A P YE SIS, 2 4 B ACIRGE PR AN I R 25 B AR A 1) L B T 23 (6]
B A AN TG S A X BH 22 R G50 2 (R AE TSR 1 S Bt Bl 6 [ 7], B AR A AS IR 2 e ag vl Bl e fidist
BRI, WOEE R - I 55K &K - B [F A & St(Renin-Angiotensin-Aldosterone System, RAAS), 5|25
BRI« 7K B A1 LR R PR [8]. B e AR TR AT Bl SRA. R =R, W55 g
Z AR A AT X, AT — 20 B 5 A SR A 22 1 M A (9] MI RS, SR ILIRFE O WURE 2 UK
AIFINRER . 15 1% (Reactive Oxygen Species, ROS)ZE A -, B/ A7 70O Z BE N [ AC AR A RN, 1%
NG SUE A RE _EAL 2 I AT Fe b (00 USR5 i, 51 4 By 1 A8 I8 A% 3G 3R 10] . (OB BUREAE X
3ok ) o 28 A 5 45 A1 =) 8 25 BB L i 35 (Norepinephrine, NE)R BB, 0 JR 38 B A8 B 4 0 fE Y
ARAS, XN R ) L2 By e R S P it 5 vy AN SO A7 Lo LA P = A B s MR ), 3 ] Rl o T S il
il — B OSSR 2 AL BB 5 [11]. I8 59K Z 11 (Angiotensin 11, Ang IT)2 X3/ O AR 4EAL R0 %
MR BRI T2 —, BEREBEIE LA KK T 1 (Transforming Growth Factor-beta 1, TGF-41) }2
U Smad 5 TEEE, (R RETAEAN DI T IS BOKEIRIE[12], SBCCIEIEA SR D) RE K A 0
WU B J5 A BT X L JE] 300 X 35 (1) 32 IBph 22 4 A R AR S R VE B 0, SR IO &8 2 2 5% B PR AR . 7E — T4
o DX S5 P A I 2 2 SCIC R/ BRI F e, 25 SCHC ) Co I BB ARG SNIS B I AR IR, AEX A 34 S T
B ER R R R, T EEIE AL R B B N, XA R O R R AE ML R OB [13] 6

3. RDN HI{ER#HIfR4T

LR R ELAE S0 Bl B A T RMPORE (LT R, 38 TV R sl bk SIS K B A [ AE R 22 £
4 ST = PN RS C e s KA (S U (e S Il S Pl o8 = QWY 1D 'ad e S L R b |l B P e
o JFE Jo B PR 25 R RETBOR R RE S AR /K[ 14, R EENLHI R

3.1. ZREMZIERIROINGEIFD RAAS BBTIER

FE SR ULEEZERE R A, RDN 4 3IE B fE 8 I B A RX 52 8 M T FARAEG 4 B R R B AL 4 ) 52 T 2
ik 1, FFid I B O 3R AR S P R AT v A LB SRR R RS I - IR BRI SP#T[15]. Ye 25K I RDN fEF%
RN NE MIBRIRAFRIE, RN BN m p-2 28 TIRI/KY, R T fg i@t i)
FX A A 28 T SR R AEAE [ 16] B EAZ AP 275 3l & RAAS B3G 1) £ B IR S) /32—, RDN @i FE{% i
I 5 2205 £ (Plasma Renin Activity, PRA), FERIEIAH Ang 1T LR BEEFR 1K F,  MOCEERA T HIH] RAAS
FI PE G 17] [18], IXFhMH] RAAS IVEFZE Ang 115 S 10 LB AL rR 5 3 THESE, 4278 RAAS 1)
JH$% 5= RDN [ EEAH[19].

32. BREWEHELBRIERN

AR TN A EAL T RE AT 5K, X258 ROS Kt EF=4E. WIEYE ROS
FERIFE SRR, 2Rk AR B AL B FE P ) ROS 1 & e 2R b 44 2 11 A i o 3 i a0 4%5, IRk — 24
HE ROS f7F=HA[20]. OHERSBANE RS . RAAS FIEAAL N B.520, BRI, ROS 234 - AX A4k
JAMZ R G SNS iEE[21]. Feng ZEWF 7t & RDN FEAK 1 Cof8 5 i s AP SN B, 3T g 2@ i s
BRI P A SR SE B 22] . Polhemus 25 % L RDN AJ Uy LA L3 o i S840 R S8obn -5 0 7K T T B, [
i E R AL BRI, AR I [23].

3.3. BIEHE - REE: NRERBEEER
OHURESE J5, B IRAE2H ORI A5 AH O 2 F AR S A R 7, 30 #MAR 2R G0 40 25 v Pk 40 i %
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EL 4 i AL X 4, 55 A 4E0 A 2-18 (Interleukin-14, IL-18). F4HHIA/2-6 (Interleukin-6, IL-6). fif
N BEIH T~ (Tumor Necrosis Factor-o, TNF-0) 52 28 A WU, T8 370 B 90 ) B2 [24] FERGIE AR,
ATIEANE RGOS NE RGN, Jhs R NE Al g B EIRERBEE 5 A58 R AR 51T
AR FHIRE, P EHEEESEK o9 (Integrin Alpha-9, ITGAY), it R4l R 230 HLIEF, Zhang
£\ 9 RDN Al TS - A E e i, FRACAE NE KFI6 F i ITGA9 ik, MM s H S
B3 Co U B B 6 o A AR b b B (8 R AR M ) o S5 4, 9 HUR ILAEHE SCHIF S0 W82 1) 1
B[] % P9, RDN X T ZHAf . NK 40 i s R 0L B2 52 ma[25], SR Fpt 2 4F F T 5e 2 B4 b T R 40
MARRBUNT 2 230, Sun 0T E L, RDN AU/ EWEAN 5248, 36 ] DALk gy 4 2 7Y
e AR RGR B AR [26]

4. RDN 7ELAETE R E1ER
4.1. BRUOAAHHUESEW

OO PVEFGEAL R O Ji5 o0 25 EE A AR AZ o BRER YT, 2 BE 1l TGF-B 5 510 1% UK 51 1 2T 248 200 e £ % 441 i
ST S TR, TERURIRALE, SECO =M. AP RAIAE ThREZH1[27]. BSER BoR,
RDN A FARAEFE 34 X i JR 25893 50 R TGF-1a-"Fi8 WUL3H & A (a-Smooth Muscle Actin, a-SMA)+
W IR g JER L % 435 434 20 40 A= K [K - F+(Connective Tissue Growth Factor, CTGF)Z: 2 - 4E4b A 4> F IR 1A,
IO AL I % X JE R (1 43 (Connexin 43, Cx43) 55 04T, $EnIL ] GEIE Lk i 47 4k J i s
M HE S Co 1 i 00 25 A4 [28] [29] - Nasi-Er 5518 #4  R O UUBZER, PFfl RDN X O 4Efk 5.0 = &
FRIZIE , I RDN AT Ac 2 &7 sk R B0 A2 5 I R A N AR 1085k, 4@ 70 S04, R FRi sk
B AUFI4N ik (B-type Natriuretic Peptide, BNP) & Ang 11 /K F[30]. ZEIGRKRIF 7T, Gao Z5ilid it AMI
PCI A Ji5 JT J& F BT e v Bt WL % FE AT 5% (Randomized Controlled Trial, RCT) & 7%, RDNGITAHBE ARG 6 4
RS M B R T, SR AR I NAR S 70 b WAR I 08, S0 3 B 15 2% . kA, RDN
HEH M BNP AP RE R, ROLOIIAEK S ZBERN s, 0 SR prEMER[15]. kT
BED LR G, B RR 53 1].

4.2. {IEILAER AT

2 TG0 PR AT A 90— EI0IE 5% RDN X IR 545 B AT 0 35 O ME GRS VB F o 76 e I A 9 v Mg TLGE 179 B S AR
NIRRT, AT A A T BOR TIUAL R AE A 25 H R IR R S B RRK 45%, FFREA/NE VR FrEL
(O UEEZETI AR [32] 0 [FIFE, S5 RDN P43 AT 48 (5 & 14 e I K B RS T AR 43.9% % 2 26.8%,
I UR JEKIOINRE2]. 2R MI JE 18RRI Y, RDN &3 S aEfeir[33], #—P0 UR K
UBLAYESE, RDN JE IS #0| PERK/ATF4 /-5 (0 N it X SOBoE % R R AE A, SEISEIARGEN. 45 L
ATy e P oA i it 8 A% T R 7 R B 5 100 D B8 PR T = i R 5t 11 SR Ui A i V5 (TUNEL) B P 41 gk 2>, Bk
A5 S R Tk S A - i ME KR 70 T SR AR S R S SR A O R R, PR NEBE I AR . e
A IR E T E A B 4K EIR 2 (B-cell lymphoma 2, Bel-2)f1#iA[34]. FERIFMZE, ik
W FC K RDN P 4b 2 B [ e B ) 2T T i1, Mol AR AMI A4 HAT S8k 1, B ZAEBUR & 552
PCI, [ oAk BRAB AR B 3 45 6 AL T AE LR SRR EE AT [EIRS, KB RS QRS i
AN S« BT T AR A8 1) R FE Rt s S A0 07 5 NARAEAE — @ I 22 e, BRI T 0 ELsiE it 5 M N B S

43. AHLEBEMETESIUOERRE
CoIURESE 2175 5 Jai 8 1 AR 2 A, LR AR DY BB IX RIZ X HH I o 1k A A 22 SO e I 22, [ e

DOI: 10.12677/acm.2026.1662372 1580 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1662372

iz &%

BRI TK 7 025 PG, XA B A R AT R OB 2 O R R AR ) B AR LR [35] [36] . RDN
5 2 Tl R TR/ N B Z A R o 357 Sl B3 B OV R R Dl FEAE O JUUBEZEAR Y )5 2 J5, RDN n]ffifE
N BREAR LT B R E MO RE R AW 1.7 B/ A o 61/8, R AR & A R A B in .
ML BB, XA H s SR O AL NE KCF T . 38 BAH bR S T &R 3858 B IR
FH—3, R W] RDN 3= L@ MH] S - X - OIS BOE B (320 550 IF 22 SN, 1 e B B mlc
A AR 22 SR R AFEAE I [37]0 TERBIERI, FE/ERTRE LRSS 1 /NS RDN, AT 80 il sk i
FEIX AT RO NIA R 4600 5 B B ah A fark i ZR RL R DL O S s RE, e 7 2k d
AFRAS . FEMSPE, RDN B3 PR 7O AR H s, JFRAR T AR £, RIAMIRFLO
L2 BV E R ZR KT B, ] AP i 20 57 DXORH R PR A 428 70 v 52 S 22 25 P82 ik 2> [ 38 o K BRAT . AT B S
241 BRI KRONIBESE - SHAd, BIZI4T RDN Al 4G S8R0 E R E T 50%, JFilH] ST
Binms T WA BIREE39]. fERREZ AT 4L 4 85 @03 A, RDN 503 7 AR B AR
SEVE, CAEE T OESIE AR, BRI T BB A SR AL RE RS B 1 S i, R AT S S
25 [ BSOS B A T0% % 25 20%, MR /D 1 2 58 2 B 1 RR S 1R1[40] . 2Bl FEREAY Hr 32 B 47 RDN 1
Bl T SR = M R R AR, R SIE D RGP IESE, RDN /D T AR RRS M R st = 0
RAE, FEBEICT 24 N IEWIET R [41]. BT S, PR IR A BSRLH — 8k, A E%E
R AEZN YRR AT I AR B R TR, B = DURRERPE S/ B, ICD ¥R97 (O IEBRAS 52 IR B0V I
FET N 2 B2 55 (1 NARHF 9T

5. IGARFE L EIGEY PR SR KT 1E
5.1. RDN 7E/0E B & P BB EE MO E AR A

MI Ji5 RDN F38 7E 38 W IE A B a7 048 i oL Q00,10 2 L 5 SR 2 1o 2 I8 SR Bl O AS 1R EE A A
OHR R AT I . PR L, SERTREIRAS AN EL 4SBT AR TE Jo VO A7 AE B 25 SO A IE SR 1) ST
Boafim M eidl ST B m B BUBESORIARESE . L1 2 S O M 20 0T Py 7 S8 B SRR 1A B 484
ORI IR S BAE I AR I B SISk i B0 DR FIEFEAR, M) LR MIZ B RAAS
EPETHR . RSN O R R B ] LT o RORWETORCRE AR S AP 22 AR AR A I PR U PP 23
AR TR, A RAUKEE M2 WA B 3547 70 22 7 T il

5.2. EFRRYIAYESE

TP L2 MI 5 RDN I PR AL PR S 5 1)L, S0 78+ H LA RDN FUAR B e 1 B -1 AL
ERE LB L SE AMI IR 5% . 2 PCI RISt RDN A R 500 ] A5 X 8 A P e 45 47, ELAT
RESERFRAEIS ], HEIE A PUbt S B AR . 10 PCI 5 24~72 /NI B BERT A 2B 7, AT
REAE 22 4 PR AN B0 B A 2 1AV AP 44, BB & MRS ) AR5 0E B D REAN Hh i, AR CATI A PP i ) S8
SEIE A FHUN B O S EE A ML RE R S, (E AT R I R 0 O R R SO TR ) R B A
PRI, ARSRAR IS SV [T LIS Gk S AN S R S S5 AN (R B 18] &, e i 70 J2 B L B I 4 T f
Pt - KU EL .

5.3. N[E] RDN BARKEBEER

AT RDN BOR I EALIEGTIR . B VR 2 . 5500 RDN IR PRGS040 %, il H L iR it
A RO R T BBk &0 30, BT RO BE ST Bl A« 23 SCACPE SR B B sl it 28t AR
SN, S RDN 2RI BRI R U AT RE R, B B RAMRE 5. @R B R E L%
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EIAIEYS T R E s AR 22T BT BE SEUBOR 2 e 0 8, (ELRIE ] ARFEA S0 1
K22 VUSR5 PR

54. RFKIEFRAEERITHIXBER

RRWFFERNERH 2 oty BTBETE. BENL. P AR, AR B IR T IR #3296
7N E, PPAS RDN (M SRR . T 2A QAR IR T LVEF. BNP. 3R 285 R BUJOE A 545 5 45
b, T NLIE B fE S R R SR (BRI R 25 0, B EEA RO S, WL ST Bk
ML, ZErp RARTHRIMIZ B RN IE R E O RHMERE R RRIET R O T R, FEb =%
Wi, ICD & 467 A5 OISR IT 45 . IRELZ T G 2 S SRR B« BEEIAR . Ui g PHLZE . Ik
EIIRE. SRMIETE. RAEN RAAS FpbW). AR IE LIsshin . RGBT IERZ M1 R, HisE
WA S SIFE. BIhRE. SRS K TR [ % M RDN HRBEAT IO M2, HF ™0 3R B %
PRBEA 7). RAAS HIHIFR) 8 [ S A4 507 SO R S 29 WA T o R L& L SR
RAMBE VLI R 2% R B — EOIEYEEE )5, RDN A4 AT BEMA BTS2 R S Fe AL MI Ja iR )7 7k & (1
AN TETT R

6. BESRE

LR LJiR, RDN ARG MR 2 A NN, mIE R ) S 221 FE G « 75 RAAS i
P, IRt PR AN KA LR L A T R R EA, B AN O UEEAE 5 O
U SE R A DR AR T o B I PR RTRIE T AN 5 1 PRIR 2 3278 RDN £E MIVRYT B A —E RN 71, H
Hoilm REAC AT T i 1 22 1Rl R . MR E MAZE BRI BGE R . BISETE . Rsh /1R
Lo JRE AR A D T EAAAE B R 52 ik, RDN HIE BN S e T TN AL A B8, — e R PRI T
il N T RS HENE o (HBUA IR ARIE SRS T 2R B/MEA . B st, LG IIRE. B2 Thae L
LRRHR RSB A RO, X T2 RET: | BRREAE KU ) 3805 AT e S B 1 s PR 45 J) B ESE T 2 A A2
M2l REEAL KIIBEYI ) RCT Bk RDN f 5 SE I R 28
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