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Regulation of angiogenesis after acute myocardial infarction and its therapeutic appli-

cations
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Department of Cardiology, Changhai Hospital, Naval Military Medical University, Shanghai 200433, China
[ ABSTRACT] Acute myocardial infarction is still a cardiovascular disease with high mortality. ~ Promoting angiogenesis
after infarction can promote revascularization and improve myocardial function, which is of great significance for the repair
of myocardial injury.  Angiogenesis after myocardial infarction starts from the infarct boundary area and extends to the nec-
rotic infarction core, the process of angiogenesis is complex, and its mechanisms have not been fully elucidated; there are
several signal transduction pathways that can regulate the process of angiogenesis, including phosphoinositide 3-kinase/pro-
tein kinase B (PI3K/Akt) , Notch signaling pathway ( Notch) , janus kinase/signal transducer and activator of transcription
(JAK/STAT) and sonic hedgehog signaling pathway ( Shh), etc.  Elucidating the related mechanisms of angiogenesis
after myocardial infarction through various signal transduction pathways can provide research evidence and direction for the
treatment of angiogenesis after myocardial infarction. — This article reviews the characteristics of angiogenesis after myocar-
dial infarction and the related mechanisms of signal transduction pathways in angiogenesis.

[ KEY WORDS]] signaling pathway

myocardial infarction; angiogenesis;

Z M0 LA BE (acute myocardial infarction, IT SFIRAR A U A AR B, 7 B3 AMI R A )L T

AMI) 2 i bk 3 ik 2t P41 2 51 & 0 ol i 1 o0 UL AR
e R ER AR ASET- ) R RN Z —, AMI
7 A BRE RO WG B SET 10 80% , HLH: i %
BRARRESE LI, R, SR P T A T 4 Rt
O IL FEARFE T2 FU7 0 ) 32 8 ) BRI RS,
B 7 ol P TR VAT AN, JE AT AN ARG

[ EH]  2024-06-16 [f&E B
[(E€TH] EEARFHELTH (81760076 ,82070419)
[{EERE ]

JEh R AR A A R T T AT LA
PR ZF A SIBUIA AL DX, e 208 i 35 I 2
AR 5 o5 — 7 T, B id BRI HE AR SS H L 8 IR 9 B
FUEPIE BR , L 2 50 w8 A7 A4 g AR =5 oK, JF R
HREFE SR A ML JA T 8RBT, PR, R P I A
A R IO LAY — A BTSRRI T 5. AMI

2025-07-13

SRR - BT NAEE T ) BT A WS T5 1 SR SEAR Sl KSR R B AL A O HIES | E-mail : 3445775378 @ qq. com,

S (2 S T SO RSy R L ) SE SR S I BRIS A , E-mail : doctorwh77@ qq. com,



1084

ISSN 1007-3949 Chin J Arterioscler, Vol. 33 ,No. 12,2025

Je B A8 A IS A Y — R A A Ak e 1Y A
T A B2 20 e 48 B PO GE RS | B A LA AR K A i A
JR AR AN J) 200 B A AR T LA AR L, AR X — i
Ferb VP2 40 S A5 0l I R 4 A SCHEAE T,
NEENLEE 3 3 B ( phosphoinositide 3-kinase , PI3K )/
5 4 B (protein kinase B, PKB/Akt) iffi % . Notch
{55538 [ ( Notch signaling pathway , Notch) | Janus 3

ity {55 %% 5 5 %% 5% 0% T (janus kinase/signal
transducer and activator of transecription, JAK/STAT) il
% A8 15 518 % ( sonic hedgehog signaling pathway ,
Shh) (& 1) o #E— 2L WIHH AMI 5 i 8 Az Al i I 42
BLH , Bk 2435 0 JILFE BE ( myocardial infarction , MI)
o5 S At e S A PR A

R JIISFnA52s,
A BE T l 17 YL\ TR ﬁgzglv,
LN 1 CYP2J2
PTEN
) Wntfs 518 2§ A
Shh AU
o PISK=—— o@®  mi. gs| HF1a bt L
Hippofs 5@ 2% SZ B3
Y | VEGFVEGFR I&diEsH Jé‘_ﬁﬁﬂﬁ?v
Akt ZBE R E[F23:: 88
Delta-like1. Delta-like3.
Delta-like4. Jagged1#n
YAP l MEiR . % HMEE Jagged2
mTOP B4
kR EA12B P LARE b
N =
el TREAEABNE .
N == i A R R E T . @DmIRNA
| miR-106a-363, miR-21.
HIF-1a. eNOS, ; m .
VEGF-AFIFoxO \—‘ : rgj;-;g%m MIE21ops
| %48 18667, Nogo-B, BA
- I I ~— | shh&EA
N\ > >\ B 27 L Q%
TN ZF AN FAIN BEMA, EHE, TT-105

E1. 2HOERELEERNEERELETMA
YAP : Yes H1 562 [ ( Yes-associated protein) ; PTEN . B R i 5 5k 71 25 141 [R] 54 ( phosphatase and tensin homolog) ; HIF-1a; $4E1E S HF 1o
(hypoxia-inducible factor-1 alpha) ;eNOS ; P j I — 48 fb & 4l ( endothelial nitric oxide synthase) ; VEGF-A ;& P 2 A K R F A (vascular
endothelial growth factor-A) ;FoxO NEKAESE O (forkhead box protein O) ; VEGFR; 1MWK %%ML( vascular endothelial
growth factor receptor) ; WISP-1: Wnt-1 155432 1 1 ( Wnt-1-induced secreted protein-1) ,

Figure 1. Regulation of angiogenesis after acute myocardial infarction and its therapeutic applications
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S3UAVE T, DT 3 55 b M /)N B JIL 40 i 3
ToRAEE I A AR R RE Y L S — Oy, BT
L Per2 (136353 11 PI3BK/Akt/FoxO 5 5 i
B, SO IR P B TR PN B AL A I A AT O R —
AR IE MI S 9 108 A4 RO ERE 52 ik,
miR-30b-5p i i 2 Wnt/B-catenin {5 5}, S5
o WL O 1 184 A AR T AR A B RO IR YT MI Y
VAR A, WFSE IR R WY, miR-93 BB B AR
LATS2 {933k, I 4% Hippo/ YAP 38 #, M i g i
MR, B MI RO IETh BRI E S (E1%—
PR, ML G e A A &4 VEGF-A Bl M i 47
AL N - ( basic fibroblast growth factor, bFGF) I
Shh FY ¥ BERRER SIS , WA R0F5 5 1048 A L, 41 3 il
I JUE Y i VA PR, HE IS R RO E
R
4.4 R

TEid B0 A4 Al M7 7R Sh Y SR B

FEPARE] T T2 RERN . iR T A AR 3
REVESIIK P B 200 it BE 95 75 = i 1M 20 2P 9 1L 45 AR
5 RIS 7E MO ZH 2 RS A 5l Dk A B 400 i T L)
BT HIF-1a/ETV2/Notchl 13 5l , 412 3 1 45 4 1%,
R VE PR A2 O E S RE S I IR AT R T R
Vg 160 3 5 1 40 L Sk 38 S PR R M ML e 451 Y IR AR
ML e e oF 4 LG 58, By (b A g s, R E
MAF AR, Tha (—Fh 5 HERES A M IRk g4)
I IE PTG SR Ak R IR AT R ZRE T 41
(human induced pluripotent stem cell , hiPSC ) 4i7 4= ")
L LANAE (hiPSC-CM) % 32 B %0175 1453405 , i it
hiPSC-CM T 175 5 22 BE 1 21 i Ok U5 14 P9 B2 41 i
(human induced pluripotent stem cell-derived endothelial
cell ,hiPSC-EC ) 938 5 ; WL AT BIF 5E & B, Tha-frl Bk 55
hiPSC-CM f% 20 & ] 34 5 M 20 Bk F A9 ol 7 22 1
FIPY e A s g e

WAk NS WAl 5 N2 RE T 40 i e A
U JEAEL A A, T AR 7 A AR R, R Y 2
ORI AT 5 AL T B A & P ALY, A0 45 Wt 18
B 0B SR A A LA S TGF-B A1 b Bz -] o
Ak ( epithelial-mesenchymal transition, EMT) {5 5 1%
S, CBSC PR A BB, AT Akt GSK3B8/
B-catenin {5 518 5, /A0 JIE 47 570 , 9 /0 BB T
B, RN 4 2% B RO AT T RE . AL, Horie 251
R NG T A 5 ol B EAREREZ AR (al -ad-
renergic receptor,al -AR) fi #f Il 4 A= 1L, B 1k MI
Jev I Sy BE R0 R AL o U S 200 i 368 5 A 8 A
miR-21-5p #L[] cdipl , #0ilCo G I 47 PN R 440 i o
T, LA MR AR R
4.5 ShubETT R

SMUAAR R Z B AW gk 7, AL 4E DNA |
mRNA \miRNA & I BCRG BE, Hoh miRNA B & i
B H . miRNA JE— /NG AE 4 B RNA 731, i
TR AR 5 A A mRINA SR R I 5y B A
Fik, YA HEAT Y mRNA 78 > 4 A 1) 15 1
iR N TSRS R EI T e I 47 31| N G Y
Wik, 41 b33 P Y miR-106a-363 38 i 11 il
Notch3 i % i %& .U L 4H it 36 5 il A8 A e . 7
B PN IR 5T T A A R U Y A IR b B A Y miR-21
i AL PTEN/ Akt BERRAY 53 59835 0o UL LT P B 200
JHL ) 0 O A A A, AT RS MIT
hEE., WF5E &P, miR-21-5p Al i@t PTEN/ Akt 4%
eI M A5 AR SRR LA A3 | P2 R AN IR A 1Y
OB TRl )78 5T 40 AR U A b WA
LA M AT 42 R F 1 (stromal cell-derived factor-1,
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SDF-1) fyaed B 2k al 40 il MT Lo L4H I A 1, I i
O PI3K AR 5 42 0 UL b i A8 Y 2R
Y, Riaud 5517 R KB, %75 Shh ) K 40 i A
P& (large extracellular vesicle, IEV) 75 i3 T ik 2
NS B A A ORI A A R, O ELd i i
JokidE S 25 25 B AT DAz M TR TEV 5 24 3 PGl
#7 ( pharmaceutically active microparticle, PAM) ) 4%
B I TR AR A 1l A8 A BRE T, R] s 9 UL
HAMLT el , BGE O IEDIRE, T HIE SN Y
T ) 2 S5 200 6 149 1 008 A3 5 miR-411/HIF- 1o %l
fEHE MI /IS BUHT IS T8 BT C 0 IE S BE T . ik
B ARG 0 AT A= B9 41 M8 1A miR-494-3p wl i
ML J5 AR S5 A7 I (A A6 34
%, SN AT ¥R SR B A D ML VA 7 3w i R T
71, RESBVE AR HE MI S M A U A RO &

5 HRiIG

MI J5 148 A= SO MI AR B FUm BT 2 00
RS A MI IR YT Y I PR AT AT 5T P, 38 o 46 78 4%
P 5% Sead Bk e MIJs BIPEHIBLE], o MI AR ST
eft T 2R p AR AR, H AT AT ST B AR
TEI PRAT B B, PREA R 25 1) 1 3K J7 3 A X
P L SR R AT AR RAF TR TT 18], WAk, B
Xt MI & ML A B PPAY T3 A8 A ol (02 —
P LA TS5 1A A AT LT B i A T
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