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[ ABSTRACT] Atherosclerotic cardiovascular disease is one of the major fatal diseases in the world, and its pathological
basis is chronic inflammation in essence. A large amount of evidence shows that inflammation plays a key role in the oc-
currence and development of atherosclerosis, in which immune cells and inflammatory signal pathways jointly regulate the
inflammatory microenvironment in the blood vessels, thereby accelerating the process of disease.  However, current targe-
ted anti-inflammatory applications are still limited by issues such as limited targets, lack of inflammatory monitoring indica-
tors, and treatment safety.  This article focuses on the inflammatory mechanism of atherosclerotic cardiovascular disease,
systematically reviews the regulatory role of immune cells and inflammatory signaling pathways on its inflammatory process,
and discusses the potential clinical transformation strategies from multiple dimensions such as the clinical application of new
inflammatory markers and targets, precision intervention technology, and lifestyle management, which provides a new idea

for building an accurate prevention and treatment system targeting inflammation.
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S0 RAEEE AN WG RUL, i ASCVD T &
TRITREE T PR LAY

1 ASCVD RIEHLHBIFTIAIR

1.1 SREHRIET ASCVD B R E K M

A28 20 i AT R ASCVD B e N 1 48 i I
FEPG I J v R A ST GIEH
1.1.1 E@fe B W5 21 Y ( macrophage , Mo )
YEA ASCVD M Jié Hh i) 5 S 60 3 40 D, 76 K [R) B 2R
BE R AT AR AL B M1 M2 PR B A3k AR
RGPLRINEL, FEAFLRE T, R M1/M2 T
A3 2 A ) 0 AR R RS MR As i FDIRE T
FREL e PE RAE R BT 25 0K 3 M2 Y[ M1 AL 34
BT PEUIE g T RO N, i T IR BT B R
FEPEIFINE ASCVD #FR2, JEARDFIE RAE S — 0
e, RIRN Mo RATE 7042 2%, 045 MOX %
M(Hb) %! Mhem % K M4 7% B g 745 0] ¥ 1E K
WAL B BN RNA I R 59 8 Jung
25000 3 1 Xk LA BT /DN BRRE TR A e i A i AT T
23 )G S 41 Je seRNA W5 43 AT, %558 1 16 ST fig
SRR Mo TR, Hib CCR2" WA (4635 TL-1B .
IL-6 .CCI2 .CXCR3 M CXCR7 ZE{E % A1) il Trem2"
ERE( B ERIA 1L-10 TGF-B1 K CX3XR1 25414 1)
43500 3 S0 LA B0 B 300 R e 0 1 B 1 2%, B
As IR E R  BEHL N H 3 Mo T CC b H T
%K 2(CC chemokine receptor 2, CCR2) Fik 1,
B R Mo 4k, S5l AR 58 = B
PR g AR T R Mo RAVF AL {2 R Mo K51
WEIREAR N8 105 T2 6 i B B T IS i 728, 11 Bl — PR TR
A B Ak R 2 A S8 A Tl 12 A A2 40, 328 17 41 2 B
R BN AR AN MAET L O I, AN AR TR Mo 4
AW RAEPESET 7 20, vl i 26 8 ok T E 248 B 5% i /N
IR IRAR fih : Caspase-1 2828 #iL 5% E /MK B 12 34
65 , 2 V1%] Gasdermin D(GSDMD) | 7= A HAT 55
FLIEPER N s B, 1 AR 2E 40 i AR T, IR RS
A & 1B (interleukin-1B8, IL-18) 5 H 40 it /v &
18 (interleukin-18 ,IL-18) ; Ifii Caspase-11 i i JF 45 #
RAE/MARIBEFEA T UM AR T S R AE TR, AT
R As KRR, Jiang %1 i — LR 58 LB,
Caspase-4/11/GSDMD {5 5 HlI7E NFEIR Bk As Ji% 72
o R S5, H Caspase-4 33K 50 48 P B F JF 52
IEARSE XN B Mo BET-7E As &R HILHI it e dk
VEFRERAE T B A UEDE

1.1.2 v H¥mia Jung 250 ARFFEAS (I SE
T Mo 2BEHe b w5 i AR AT, R s 1 bk
WL TR/ SO LR ZE B 1 1 25 T i, A )
e P 0 0 P 0 2% e SR SRR A e R 20 B S B
B ( neutrophil extracellular trap , NET) , H:2H 43 ( fift 5
% €4 5T DNA %O 248 11 KRR H) AT Mo
S BE AN PR, DA 455 5 O [ A R I 2 A
A & A PR Ak PR R R B, i — 2B R R
FRRAEIR S, BT N 5 S2 4770 1 RAE PRI 2%
i — 2D S5 0 22 10 S 028 200 IR T K 4 i 43 0 AR
FITi 35 T 4R B AR R PR, S TRIE B T o 3R A
FEVERBMEDR IR, Liu 2517 Y BFST T, NET 1
TR T A% R AT 22 1 M6 7B T 4 ( peptidylarginine
deiminase 4 ,PAD4) ,1fi] PAD4 [R5} 32 NOD FE~Z {4k
FE 1 3(NOD-like receptor protein 3, NLRP3) 44 /]y
RIGEE, Miinzer %5 JF— 25 & B, NLRP3 & i
AMARTE AT TC B PR JAE T A B Y i A2
#E NET BIE U Rk, H T, NET 3830 As & Y
BAR@AE M AR E 2,

1.1.3 T#Hemie T HREAIM(FFR T 400)
UG F T 52 AR 43y BT 4 B SIEFE AN yST 24 At
AR, o opT 4SS A I P B B, BE T
RIAPREY, T 40— 2053 CDA™T 41 i Fl
CD8'T Zififs, CD4™T 40 HA iy B2 S5 ik, m] 73k
R Z R B E T 48 (Th 240060 FOoR 4 T 46
(Tregs 4iffl) . WA, CD4™T HETE As A TE
K] JET/E A . Th 4042 E As & 5 1 Tregs 21 it
W EAT B4R T, BER TR Th 40 1L Thl F1 Th2 E
B Horh Thl 2RO RE, 81 500 vy T4k
% (interferon-y , IFN-y) , fiE 25 HAZ 41 g 26 6 5K B e
RAL M M Al 051 4 B Z0 5L BT 5 180, AT As
(kR Th2 RYVERTIMAEGHI . — D7 T, H o3 i
A ZE 4 (interleukin-4, IL-4) F1 41 jii /> & 13
(interleukin-13,TL-13) ] 3 1o 3] 384 1L 65 - ¥ UL 40 g
FOHE 555 1T R I3 A8 1 % 5 55— 5 1T, Th2 ] e ad
Heom As BESRESE VAR As AR, AR B
78, Th2 By I8 AT i 5 5 R AL Mo B Al As
IR A, 26 W38 14 B EZH2 ( enhancer of
zeste homolog 2) IJ i i P& 4% T 40 /1L 52 As i
it EZH2 S TR E Th2 Sk IFAE 2R As K&, [F]
AS L AT T4 Tregs MM TIBE, 5 Th 4HAH S , Tregs
Y LD A TE As RSTRAGIER, E25
W TL-10 F1 %% 46 4 K B 7 B (transforming growth
factor-B, TGF-B) , FF Al 42 R AU T 40 1) ik 18 4%
B, WFE B, 7E As I, Tregs 2 fd 7E 32 3 ik 3R
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4 EREE P Y ki, LR > BT R BE ) %2
1,1 X AT RS Tregs 4l I X SKHEFR H P3 (forkhead
box protein P3, FOXP3 ) % 5% K ) ik Ao e T3
FIA IR T3 o RS KRS S EF Tregs
AT As FERT A BABLR R R ABTSE
1.2 RIEFSEEIFE ASCVD BIRE K R

T S SR R Y SRR T ST R
o 58 0 A BT A T 0 48 B B [ 0B T kB
(nuclear factor-kB, NF-kB)  Toll ££3Z A& 988 2R €
A (tumor necrosis factor, TNF) NOD F£3Z 4K 1k
PR~ B 240 M PR -2 AR AR B S 2 ] E2 8 KEGG Hr
(1) As 38 % IR AR T OGS S0 3l I . SR T 48
HRBFIE K B, Z2 Pl B A A% 5 3l 7 ASCVD
Hh [ R 4% 4 K Bl SRE B P 55 G T R RS B
A
1.2.1 cGAS/STING 5% PR GMP-AMP
& (cyclic GMP-AMP synthase, ¢cGAS) /1 L & &
[R 334 ( stimulator of interferon genes, STING ) {555
B HE S YR B SN DNA )3 8h KK G g8 1
BRI AL S O P/ 3:45 32 DNA 531
TCRPERAE RN, 2 5 ZFh 20 230 0 P52 0 1) & 2E
RN, TE As U B, AL B AIR EE BR AR
(oxidized low density lipoprotein , ox-LDL) A] 2 Me
LRLR T e Z AL 51 & Lk R DNA ( mitochondrial
DNA, mtDNA ) St 9 i 4 53 PE SIS cGAS/STING
T W OR R R SAE RR, Pham
SFPOTE As N AL SR B, Me N STING 193
PR 2 T 10 STING ik P dpfe 2 s Rz I JHC 40 ol 551
C-176 B, okt DX 1 Mo 521 Az 585 S5 0y 1) ik 25 9
B, W, BFFEUESE, N2 As i B A SO £ 7
STING ik, 3% K cGAS/STING {538 72 As i FH
PR ) AR P T B RS
1.2.2 i s R = A8 %45 5 @ % 7]
TH AR AL 2 5T 2R B W A= R B AR
U R R A A 2 AR E 1F T B I A S
B, M2 5 ASCVD KA R JE . JhiE ey
3R R P JIELR L PR SR A A ) B AR =
FH % (trimethylamine , TMA) |, Bifi J5 8 FJIE 25 BN
fit 3 ( flavin-containing monooxygenase 3, FMO3) %81k
B R = W BE-N-42 1L ¥ ( trimethylamine N-oxide,
TMAO) . I RAFFEUESS , ML =5 TMAO 5.0 I 48 9%
I U S TE A5G, Seldin 45172 & L, TMAO 3 5 ¥
I MAPK/JNK i #% {2 #F NF-«B %% (L, #F 17 5 5
NLRP3 RAE/MAZERE  IN5E As AT, 5ZAH,
Jign 3 TR RE A TG £ 21 4 7 A Y LR R R (L4 &

iR NN T R) RA LR AR VR, bl & 2
ANERAYT L N 07 TR 8 o 1 A 4 2 B RY
Wk, RS AR B R R IA R IBOE o 48 A ) i A
HABE Y IG Z K ( peroxisome proliferator-activated re-
ceptor, PPAR) Fl G # FIHEKSZ 1K 41 4532 K, #5410
NF-xB S5 A% >

1.2.3 Notch 12 5 i@ % Notch i %2 = FE PR <F
B4 A 8] G TR ik 42, B A2 4K ((Notchl-4) | it {4
(DLL1/3/4 Jagged1/2) J N U#RLN 4> F ( HES \HEY
ZHE) R M L, 5T R W], ox-LDL A 3 b i
NF-kB & 4% F 38 Me H1#) Notchl 3£k, fit #f HESI
EESEHEMIRG N 1L-18 \ TNF-a K iF M — AL R A
fiff (inducible nitric oxide synthase,iNOS) 434, [F] B
il M2 B Mo BB Ak TS ALY Notchl 3£ fE
5 NLRP3 JAE/MA B FEVEH], 2 i Caspase-1 i1k
K AL-1B8 SR T, 33 26 5 AE PR 7~ AT i — 20 i 1
U LA A Y Noteh3 , 75 F HES1 £k, ¥ WA
RIE R BAER, He %2 HF — 4 IF 52, Jaggedl/
Notchl %l FT 9K 3] T 40115 Thl/Th17 S5 4
SEREIE, SRR R - IR As BEHR I 2 E
S, K100, BT Notch {55l EK7E As Y ZFEME
L% TEVERLAR i A P

1.2.4 Wntf25@%  Wnt f555@8HEN As &
i SN A% U RS I 2 | 2 5 22 Tl I A8 800 119
A FE O T2 I A 5 2 I R 2 L I A
2 Wi B, TG A1 B-catenin 5 TCF/LEF #% 5% A
TEGIGE, P55 N A0 M A 1 3Rak
TR AEE A3 118 I3 3 5 0 Ik 5 [R) I 3xX —
AR 2352 Me | T 20 i 25 S 2 40 i i T e, 12 ik
PESE RT3 Wb, B JCAE S A5t 14 98 i T30 3R %, 3 [
IR As BEHRESENE . TEIEZMLIE B b, Wnt5a 7]
il id NF-xB A EYLEFIEE Wit/ Ca® (55, HE T
FRAEM G R IK, W5 — 2L kB, WniSa
mRNA 7 55 748 T J3 45 8 1% B e IX el 3 3k K P B
B BRI As A F B 5 IE ARG
1.2.5 amii%6 AXz5@E% A4S
% 6(interleukin-6,11.-6) 1 A —Fh Z 2 PE 41 g A 7,
AE A 28 A o A B R T B A TR
TR, AELME S E R, TL-6 S AE SR 1L-6
ZHK (1L-6 receptor, IL-6R) 45 & J5, & 5% b &
1 130 ( glycoprotein 130,gp130) JE 2 &4, #1115
T gpl30 A A= [ IR R Ak, I s JAK/STAT,
MAPK 2 PI3K/ Akt %5 (5 S i i BT R
ER . X —id R R PR T T R A R4 & A 1L-6R
ROZAML, TAE R S UE T 8 Sk e b IL-6 5l i
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IL-6R 255 LU A WI)G | BERE IS T 235 gp130
(AL, 38 AR R (9 5 5 % SR AR 0 T iS5
I, T A FE AR R ALV . Schuett %5 & B, 1
1L-6 S 32 Sl ) 8240\ Rl gpl130-fe Bl & 7R
H (sgp130-Fe) ¥& 7 AJ i 35 R A1 e JIEL 3] 52 0l 6 /) B
() As Jpa 78 , FLANE 44 50 R0 I B 08, B 2 0T i
MR As i kEIHIR . SR, sgp130-Fe AR A As &
TUETT B RAIFZE B B, H7 80473 7 38 2 = 1 i
PRI RIS IE I I e 41 X5 ASCVD 3 [/ IF ) 7 1 1

2 RIEFNHIHIIBIRXT ASCVD IR REELH

=AU

CANTOS ,LoDoCo ,LoDoCo2 #1 COLCOT P4k
T PRI UE S, 3B 10 T R R Y7 AT B2 FEIE ASCVD
BE ) EEN RO 105 F 4 (major adverse cardio-
vascular events, MACE) &= J1-48 78 T B B8,
A1) A0 2 1 (interleukin-1,1L-1) 76 As #[a] 3T
RIGYTHEA RAFHN FI AT R, B4, Ridker 452
R IL-6 B ye BT AT W25 AR As AHOCHY S AE AR
W, SR O LAE BT 24 WA e R IS R AT T i
W2 R R B YT ok # rh sk = TR 0 3h 28 S A
LN L YR S R e S (| A R R EE
IRV LA B Tty HLAH X i ) o
2.1 EELG M R AERR S B I K R A

TR LA 5 RE A 75 W ST T v L 1] 7 AL A
LG G R R N AT 7R SE 5 = WA
PRECER Z [ ZREHT 92, A Bl T 00 A O ML 78 5 9 Y XL
W03 J2 IS8 S BT R IT RO A AR e, AR5
JEFEAR , W EH C [ W FE H (high sensitivity C-reactive
protein, hs-CRP) , X} ASCVD 4754 B, 1 o bz
1 Bt/ B2 40 B HE {E ( neutrophil/lymphocyte ratio,
NLR) | IfiL 7N/ 9k B 248 Jfd LG AEL ( platelet/lymphocyte
ratio, PLR) | 5P P 4 41 B x 9k 0 41 B/ 1t /N A bb
( neutrophil to lymphocyte and platelet ratio, NLPR) ;&
ARG IE RAEFE L (systemic immune inflammatory
index, SIT) S B 2% M 401 FEAE F5 45 , XF ASCVD i
HAEMRABUS BAE . Chen %038 i 2 R
Logistic [01J3 7> B4 & T PLR-NLR B¢ G465, &M
PRI S O URE B A8 25 T 1 it 27T T (area
under the curve , AUC) 4 0. 736(95% CI:0. 671 ~0.801) ,
SHURCRE TS S B 35913k 80. 85% H159. 57% ,
FH—F8hR, Wang 557" BFFTUESE , £F 4R 26 14 )5/
HEH LE (fibrinogen/albumin ratio, FAR) &2

KBk As B FH A R FS 0 sk Sz 5000 K+ (OR =
3.30,95%CI:1.57 ~6.94)

FR AT I 20 38 bR A1, BT HLE T 5T, BF5E A
GURE 7R T — Z2 50 ELAT I R N FH i 55 %) 8 B A= )
P&, Me BIRALIRZE S ASCVD 1Y 48 4E 2 i %
YIAASE, HARAS W 5 an M1/M2 HAE % f 5 iz
B B-H M SR AR (IS =R 2 =R
ARG ) KSR s, NET 158 A St )5 ] 4k +F
ASCVD PR AEFEE . Borissoff £ flfilF5% & P, NET
B Pbn G (A5 XUEE DNA B/ IMA R R L2 2
1 H4 Jeitiad ALY E-DNA & 5 90) Xt 5 O iR
MACE EA7 i 2 Wl E (AUC =0. 76 ,95% CI 0. 68 ~
0.89,P<0.001) , HAE{H T HH A ASCVD 1 #Y &
JiE S, o SZ B mDNA A A 45345 41 96 23 FAR =X
( damage-associated molecular patterns, DAMP ) 1] fi &
S RAPEN , F 3 BTG cGAS/STING %55 53l
B 5 RAE RV, Zhang % K B, G mt-DNA A]
VB As B2 K Sa ks o3 J2 A Ubn &Y. 12
AR EHE S |, Schiattarella 457 fE 254
3BT HHIESE  TMAO R F+ 5 10 wmol/L, 4 I FET- %
BTN 7. 6% , BEAN, Bhat 77 KB, As B LG
WntSa 7KF-Hefidt B X B8 35 2 2 T, $78 WntSa 1]
REAE AT As W6 B BEPATR 2 M s A=
PRAEY ., Edsfeldt %7 E ST 1L-6R 7] S ML BE
Y RAEAK-, B2 T IL-6 BEWbr&E ., AT,
PEERH AT 5P Notch FCAR/3Z 4K (40 sJaggedl ) VE A
As TE SRR SR M IEE SR R
2.2 EBEKAERIEIT R AR
2.2.1 #Rey K I By RPERIE RN
ASCVD By Z2 B Be T it 1 o S8 . 75 2 0 VT
BBt , NLRP3 S&AE/MARE S M4 57 MCC950 W 3
A VEREPEAMHIBEIR N Mo AYIE AL, 358 As BEPRYER
SEMECT RN M) EJZ 1T, SRC/ABL XU 55 417 i
FIZEREJC o e Mo REDRMEHITRBER,
H 20 WG RIRB6 © ) 26 B0 H 22 4 DT 1 75 b
75 2% U368 3 408 v 7L 3 T A 25 K B AR 1T ( mamma-
lian target of rapamycin, mTOR) & &K 1 455 Me H
Wit , R AR I 30 ] S RE SR Tregs 41 i A
HAHTA AT IR A BT 246 T R A e PR T IS8 UE 55
JURHE T AT 3 S R S R LTS Tregs AN AE D) B I 3% AE 2%
As [ER D R4 T, Atehortua 25 [
B 5 %% 1 BB 25 11 (high density lipoprotein , HDL) 7 i
SUES A Tregs 4 i, VAR AR 5 A AL R 1k 8
%, DT 6 248 L 90 T O B sl e e R T g, R
EAE AEGIS-II = W1l R 50 v, # 2H HDL K g
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E AR SO WU SE 835 1% F2 250 1 F 44 (HR =
0.93, 95%CI;0.81 ~1.07) , 18 H B/~ H I R 3R
2578 HDL B 7E ASCVD FUHT R 1A Y7 e )
BAA N AT, BETBFSEZET HDL 5 Tregs 40
AHEAE FH B S B A2 1A 14 S B A, 5 — ML %) 1 s
HHEDUE HDL 8B a6 97 1 I R e b an 5, /R4
X 9E AR - He 92 I 24 2 A8 1) 3 ] 2 7 T 5 T R
B 530 B 19 38 SCROUNE AT RE TP 16 10 A= #L L 7
ZH 2R S A o T R A R A TR R A W AR
SREME | SR K A5 I iR AR A58 LA SR I R AL
2.2.2 MEBFTHFEEAR  1EASCVD BPLR
TRIT AR Ge 25 24577 X AR P ) R AR B i
N AZ BRI, P, AN AR W =8 R0 e DL
HEBUEMPLRIBITIR R . £HXT As (HE IR TT 0
B, 9K RE N T3 68 ©R ok 25 W 3% M T R
SR ) e T GROK R ) 32 3 o 9 A L
Tl S 24 RS RSB 1K« — 2 3 5 24 )08 1 AT Y R
RN (EPR ) 1 gl g % 4 oK A i AT 4
S A M S5 S As AR BB Y i
FRZR, IR BB TR, Luo %51 R G5 M ik
T YPRBIFITE As 3By h BN HE R, Beah , N T
REAEPT R AL SR I /N 46 & Wik i h R i LA &
I PR 328 36 00 A 25 30 7 R B A0 4 A p ) oy
ASCVD FEHEPTRIAYT B SE BRI TR e T &
2.2.3 AFEFXHFR RPLEAMEE ASCVD
Py E A R AR A, HAT RS BT i B ASCVD
Pk 2 G 2 A i 7 T R IR A R IT I E
BB WS UESS AR Y v 3 g A A e I
P 1M /N B2 BRI Tregs ZRALAG I T, 1ESE As 1Y
R 5 17T 22 0 I £ U] 3 o 98 i T R R S SR
W, RIS As st S s A IR
SRR AN BB O BT R A, 34 TT 3 3k e 210 B 4%
Y gl 5 HR A BT R T AR SR
AR, A Sz o)y, RE AR F i 3 v = A e
RE TR (AT £ R AR, B IR 22 [CBA PR = 5,
il Bl 22k i, M s /D LA G 4 i B I, ) A
FE R, ASCVD AH OGS M 4 4 5t BB 12 19 AL R AR
HALHI AT B 5 isp 40 L A (40 BMALL ,CLOCK ,PER |
CRY ) T4 e 75 4 M Ty e S 4 {5 3 [ v e S [
TR S AT O O AT T (MRS B Ok
7)) 2T (AR R R Bl ) BB AL R A B
AR

3 RE5RE

THPERAEANEA As M AL 2500 BE Y

SRR I R &R, HHE [ Bt 4%+ HUFE ASCVD Il IR
5T B U I PR AT A TS R
EFXF ASCVD ML 4 1+ 10 1] &8 35 B AIK AR MACE 1)
KR, RN, B AT T A T I PR A AR AT 1
i Z kK, AW 5T B SO LT 5 1. IF &
LA A e S 0 s I B 2 3 114 % i R T 7
PEEPURIAIT L 4 A PL AT % 5 S e il )
(8 XU 3R 25 He 3 7800 A8 9% I B i 0 B AR
1k ASCVD F35 1 % AE KBS PEAS (4 & |, 7 A Bt 4% 2
SIS E RORS IR T H AR W R A As 114 5 3 73
Bii S ASCVD )T T e T Hrik e, 2 T I A IE
i BT 4 T WA Ak ASCVD B — R B
MG BN T
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