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[ ABSTRACT] Atherosclerosis ( As) is the basis of many cardiovascular diseases (CVD).  Macrophage, smooth
muscle cell and endothelial cell are the main cell involved in As lesions, and many studies have confirmed that the pro-
grammed cell death (PCD) of these cells can affect the development of As, and the regulation of the PCD of these cells
may become the key to prevent and control As. In recent years, many studies have found that non-coding RNA
(ncRNA) is involved in PCD by regulating related factors, such as apoptosis, autophagy, pyroptosis, necroptosis, fer-
roptosis and cuproptosis.  This article discusses the mechanisms by which ncRNA affect As by regulating PCD and pro-
vides new ideas for As treatment.
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M FE P PESE T (programmed cell death, PCD)
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Eai R e 45 N ol e O e
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TELORLARBAR T, 2120 52 ) D SR Bel-2
FIEH I T- AL 52X BH3 25 (A Bk 38 m, F5 bt
AT Bel-2 FH, MR HEAL I8 TR0 8 H (40 Bax)
B, 5 B R AP B35 33 AL ( mitochondrial outer
membrane permeabilization, MOMP ) , i {2 8 1= K +
(AR o) SEBERAREI S ORISR 7 ( sec-

ond mitochondria-derived activator of Caspase, SMAC)
B AR o FEANR B S T R
AEIHF- 1 (apoplotic protease activating factor 1,APAFI)
2E 4 AL Caspase-9 YIE|IF 41 Caspase-3/7, S5
X SEEE 5 AY D RE B Bt K, B 4T BN Y
JET-

FET-Z A2 BT 521K ( death receptor, DR) ,
AN Fas 524K ( Fas receptor, FasR ) SRR IRBE R T A2 AR
1/2( tumor necrosis factor receptor 1/2, TNFR1,/2) ol fif
TAVRTEPR 7 AH G 19 4 12175 5 e A4 32 AR U 40 i A1
155, 45 A AR B AR 5545 TNFR AHOCFET-45
FAJ 35, ( tumor necrosis factor receptor type 1-associated
death domain, TRADD ) Fll Fas #H 0 T 45 ¥ 38 25 H
BB IET 55, KA Caspase-8 SEEEEIFET 1A T
SEAYHGE , AT Caspase-8 15 A Y
T, R shARsE TR A T B
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iK, 0] Bax FIZLf#E Caspase-3 23, DA T 4110 il 4
Tl o IncRNA MIAT , IncRNA Punisher 1 IncRNA
MAARS HL7E 3855 40 M 94 T b R S B . TEA
31 S8 K BE B P IncRNA MIAT B k38 i, A5
K F 1 LA MY (smooth muscle cell, SMC) F1/)N R,
FFESAIE IncRNA MIAT 3 i Caspase-3 98 5 41 iy 5
T2, SMC PTG, S BERAZ E 1 , 7T UL IncRNA
MIAT 77 ) 7 $ 10 T AR ZE As HERT . 5
ZHIBL,TE As BEBLH IncRNA Punisher 25 I
T, HAE TR N TEPE RNA (competing endoge-
nouse RNA , ceRNA ) 15 T Jif miR-664a-5p , ¢ ] 2k
RIARF & 8 FRIZ 2245 1 (optic atrophy 1,0PAL) ,
] Caspase-3 F2ik, ] VSMC JA 1=, AT EE As
& 2" Simion 45" & BUAK IncRNA MAARS
ATUIE RNA 454385 1 HuR B9 BT 20 42, AT i
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IncRNA RAPIA [l s #8 [n] Mg (%) miR-183-5p/ %%
A% Bl (integrin B1,ITGB1 ) 4%, M Bel-2 ik,
{1 Bax F1ZLf# Caspase-3 Fik, fE# Mg J8 1=, X}
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Figure 1. Mechanism of cellular apoptosis and ncRNA involvement in apoptotic pathway of cells
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Figure 2. Cellular autophagy mechanism and ncRNA involvement in cellular autophagy pathway
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Figure 3. Mechanism of cellular pyroptosis and the involvement of ncRNA in the pathway of cellular pyroptosis
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[[TE LG /RE A it

FRILLTAETE M F A T miR-429/SLCTALL {55
A HUVEC ZRIET IR 26 As BIRYTP/EH, B
HTE 20 2R T AR OCHE K] SLCTALL  GPX4 Fil
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GPX4 , {2 8 41 Mg 2k AL 7= L You 2™ & B Inc-
MRGPRF-6.1 7] i #l il GPX4 {2 #F ox-LDL 5
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7T B %

PCD —E & T As P800 oL & b, A 356 4 it
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I Caspase-8 AL TEHE M HIIR A, 24 Caspase-8 B Pl i
HHMAETF AR 1H P T 5425 . GSDME #f Caspase-3/8
VIRt M T A R TR AR 1 Bel-2
AR Beclinl 45 [ WEAI OGS 54071, Ml 3™
A=) ROS 75 4 M 08 1788 W, 2R ER AR B 0
NLRP3 S8 /MA, Al 840 Mg gz 7=, Al I PCD
Z I FAE SR, v LU E A& A B ER .

Zi I ,ncRNA 2 5% As HH5619 PCD, HRTA
AR AT T ncRNA PS40 T | B FI T
HFZM As, T neRNA WFEEAN IR FENE P 1= B AL T2
KT -5 5 As IR EARLTEAMB (£ 1),
R Z B B TR AIRTY , WAREN XS As [
B FIG I T S AT 7 1w

% 1. ncRNA & T8 PCD 01 As
Table 1. ncRNA affect As by regulating PCD
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pCD % HeRNA L AR z%
SCHR

T miR-512-3p Hit Bel-2 223k, fE ¥ Bax 2L Caspase-3 ik JEHE HU-  HUVEC \ApoE'/_ JNER [16]

VEC JA12, 123 As R
IncRNA MIAT

IncRNA Punisher

FIEJH Y Caspase-3 2 SMC JH 1= {2 3F As iR
YER ceRNA P55 miR-664a-5p K T iiF OPA1 Z& 11, 4l 7H

[17]
[18]

SMC \ApoE’/’/J\ g A
VSMC ,Sprague-Dawley K . A

Caspase-3 21k, #lI] VSMC J T, 7l As &

IncRNA MAARS
T, fe it As b

IncRNA RAPIA

IncRNA TP73-AS1

T HuR B4R, pS3 . p27 . p9 ., Caspase-2 ., Bel-2, {2 i Mg

5 miR-183-5p f£7E 4> T HF 43 /E 1, i i IncRNA RAPIA/
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