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Abstract: Cardiovascular diseases pose a serious threat to human life and health, with their incidence and

mortality rates rapidly increasing in China in recent years. Inflammation resolution has become a key focus in

cardiovascular research, and in-depth studies of this process have provided new insights into the potential

mechanisms and treatments for cardiovascular diseases. Current research on inflammation resolution mechanisms

primarily involves pro-resolution mediators, endogenous gases, and immune cells such as macrophages. Based on

the important role of inflammation resolution in cardiovascular diseases and the potential therapeutic targets it may

offer, this paper reviews the mechanisms of inflammation resolution, the research progress of inflammation

resolution in cardiovascular diseases, and the current status of therapeutic strategies and drug research targeting

inflammation resolution, with the aim of providing new treatment approaches for cardiovascular diseases.
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Figure 1

The resolution of inflammation is coordinately regulated by macrophage efferocytosis, Treg cells, SPMs, and endogenous

gaseous mediators. SPMs: Specialized pro-resolving mediators; IL-13: Interleukin-13
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Figure 2 The impairment of inflammation resolution leads to

thrombosis formation, plaque deposition, and fibrosis after

atherosclerosis
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0 R P TR P 920 0o I B K I AR FE 1 BT Bt
28 PR F- TL-37 A 3 i NF-«B 3 B 40051 M1 40 i A%
A AT B AR 28 40 i DR 7 3Rk, i 3 M2 W 4t g
FakW LR, RIEIRAEA, fE—ERE Le Tk
A AL AT

15 ZRIEFRUR P, AR IR IR I R - A 38 I
B 2 B AR e SRR 3, = R R UORR, F AR B
i (CDA45") 20 e 3 2 IR, Horh KRR 7 2 M1 &R
TUR BRI o 5B IR U (1 /N B SR R I %
I HH IR A O B A AR B R 3 G, DL Sk
DAL 138 P R 9% 1 TR 160 4 A 184, 3K 2 MG R o B 4
I ok AR 98 R G A0 R LS 2 IR HERR B E 4T, &
1E ECM 2 L 1) DX 35, 3k — A5 #E 3t 55 008 1) R Y
B 1) 7 P A 40 PR A 3 TR T BE 43 BN IR T B VR T
S P55 PR BT B Ao TRV Sy 453 10 Wk 52 1 o 0 A
M Fp [ 2 BT S5 4 LR B Th Rk A — 2 SPMs #EIE
AF R I8 o 52 MR TR A 1 428 B FBL5 R dE . RV IR 7E R
JECS5 P R A DG B F , (EL 2 IS 2H 2 TR F) B AR LA
AT Ry P28, F T80 A TR V6 T I 0 1A TH I 5 1 %
7]

3 IREXIATMIREAY

e HE A F LR 2 T L ok B A B ] IR VA 9T 0
I IR B AT IR TTIE JI 25 . AR RN 32250
) SPMs- 142 5 W 200 i 2 28 AN T B - BHIST I 26 Ao 55,
HANFE T A A BUR A RRIT R (R 1)V
3.1 #E[ESPMs 2 FIGTIERARIR

H M SPMs & 3L LAk, 75 2% Fh 518 PE % i K 2k
JREAH G 0% RS B — e VR YT RCR, W ASVHF™!
SEBRI . — BB X SPMs R FE IR (1) 2454, e =] DT Ak
REEIE RvD1 7= A2 SR 175 IR I AR s o 1 s 40 L I
(10 A, A 33 A e e 40 i 1 S 286 PR 2 8 B O
A 33 A5 ) f) I 45 25 9 R0 IRV, & INF, 1 [6) SPMs % &
H1 257, 40 ChemR23 37 /¥ 21577 Chemerin-9 ¢ & 3
PN E B KF 7 LA TNF-a (3208 B %R 7
75 3 1) 9 E T B 4T A B BT . FPR2 (197 4 1
27T 2 TR T e MR G 38 3o 0 ) N H R 200 i 285 PR ok
PO g RE i F20Y. b Ah, BB @ I kb 78 SPMs #EAT R
7 CVDs, 10 LR SE /N Bk 78 RvD1 Rl 1 76 0 %
PERLAN A I S5 4, T FEAK T ML E RN i 2, B 1k 3
FE A BT [X IR 25 77 A s KT J8RE AT R o U 453
55 O WUBEZE /N B 78 RVE T BE 4 1) v 44 iz 4 i 4 2
R, Bl TL-8 1477 A I BRI B B 32 4 1 R T Rk,
FVR A ONEFE AT, 75 AS I/ R RS, b 78
RvD2 [ 25936 97 BELIE T AS HERE, i 3E W5 41 g 1) 12
2AIM2 B 40 R Ak, F A B T s R e Y. AR
AS FFJE 96 1/ AR R ) RVED ¥R 97 3l i PRI C
IR 7K R I8 2 98 1 W A 9 v B i P, R AE
PIRIITVE R . R SPMs X CVDs [R13R J7 1F I 4 %
Fh s P A - #1545 20580, E 47540 T 9125 et 7,
SPMs VAT 20 2 AU B SATS 75 B8 247t 5%

Table 1 Drugs that have therapeutic effects or potential therapeutic effects by targeting SPMs, pro-inflammatory mediators, macrophage

phenotypes, and functions. IL-6: Interleukin-6; IL-14: Interleukin-1/; TNF-a: Tumor necrosis factor-a; FPR2: Formyl peptide receptor 2;

RvD1: Resolvins D1

Mechanism Name

Effect

Substances targeting SPMs for therapeutic
effects

Aspirin

Chemerin-9

Novel cyclopentane urea
SPMs supplement
Ziltivekimab
Canakinumab

Blocking pro-inflammatory mediators
treatment
Infliximab
Dapagliflozin

Targeting macrophage nanoparticles (erythrocyte

membrane, leukocyte)
Therapeutic drugs that regulate macrophage Metformin
miR-21-3p inhibitor
C-type natriuretic peptide

phenotypes and functions

Trimetazidine
Glucocorticoid

Stimulates RvD1 production!”!

ChemR23 receptor agonist'™”!

FPR2 receptor small molecule agonist”™
Elevated levels of SPMs in vivo”*"!

IL-6 inhibitor®!

IL-14 inhibitor™

TNF-o inhibitor”®

Inhibition of IL-6 and IL-14 expression””!
Reduction of levels of IL-1f, TNF-g*"*!]
Inhibition of M1 macrophage polarization™”!
Promotion of M2 macrophage polarization™”’
Modulation of macrophage glucose metabolism

and fatty acid metabolism™**!

Promote the macrophage citric acid cycle™
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FVTA -
3.2 PEETER AN BRIATT 4

B4 A B PL (ziltivekimab) /& — Fh & X TL-6 At 44
(19 N B T B L A, AT 6 3 982D 5 3 kool A R AL AT 5% 11
PR AN M AR T 1% . 2023 4F 111 # RESCUE {56 45 S &
BH, 35 A7 2 51 rb PR 0 A Ak E 40 e Lk R AR, e
AT REHE A T RO T A T AL Ak, A T RE S
Tl I 22 b 220 Jok o A 58 A 98 0 3 A2, 0958 Hh 1 R 400 g
X Z A FH@EAE. RY9HE T (canakinumab) §E1# 1T
P TL-18 SR BHASC BE 48 1 48 E 5 B30 ik 346 A5 1 4, 1f
e it . 2018 4 CANTOS Bt WL X 1R 46 v 4
RYVRPUAE R A RSO T R E R T FEAR O
LA S A R A2 2R o O LA BE I A B 7 (R TS TE L
A BAALPRE X . 98K F)E F410 (infliximab) £ 4 18
IE ] TNF-a K697 28 R E JS T 4 S50 . (HIL4E
Sk B 782 B, 9 R LB RE 0% G O LR IR 15 5
(1) 98 9 I NE, R4S AR 77 5 BIR AN R 45 04 E 98, oh L
W B A — B VAT I /17, SGLT2 017055 4% 51 15
I8 I 3 % HIF-2a 15 538 B, 40642 28 8 7 IL-6.IL-18
Feak, M9 D O A O P O LI R ) ET 4E AR
FET SR Ak, I G0 K BORL (2040 B FEE L (R 45 S )
M 24 356 30K 75 0E1 8 2=, A /) BR NF-,B 38 % S 417 |
M1 E g 4R 3G 58, I PRS2 %8 Bl 1 IL-18 71 TNF-a
KV, 5 B B A B AR L EE Bt R A
U SR R 0,
33 BUIEEERMMREMEEINEEET A

AR, 2P 26 BRI E 4 MR
B ECEAThRE, (R E VR R E IRVER . fhyT 2k
245 a0 - 2 B8 FR 9 1) T A% A1 YT R R B KL B
PR B B OXOIICAS:, 4 E B m 7 1R 4G 24 )5 0820 Bl
KR FEBE AL M1 B WA a5 B, FRARAR A 98 5E K,
Al iR 97 AS™. 7E HF ' miR-21-3p #1155 4% iiF BH
R 108 I A s 5 20 I A PR A R sk 2 I B R e i ) T
{3 IR BERR, SRR A O WURSE RS,

5 5 200 P AR 4 R 1) B 12 (2 i3k AT 1 il 7=
Az, RAS LA G S S H A FE BT 7 1 e R R AR A R
AR, GLFE K15 B 28 4E T AN = A2 SOIE A . BN 4%
TG HLH 1) B 2 AR TR T 29, (I IR )
251, B Ik VR T R 2H 2l At 4T A AR TR 2
M 0 A0 M IR 1 o E AS Hh, 358 455 4k C
T4 JOK () A= 3t P T DB I 1 HIF-1a 1 BE AR, A
5 Ik 200 o 4 1) T S A TR A O R 7 2 ATP, T B
S M 98 RE S S, B KR AR E ™Y, YR YT HF &
U R P 1 S At g T LI 3 400 1 R A R A A BB
F0 AR T, 3 M2 B0 98 B0 41 i i i A6, dx it

2 1) T2 A 5 1 R R S R AL S W AT R LA PR I AS
P RS IE 770 e, R B8 5 T 5 A4 i AR
W m B, B TR I N A P IR A R B B T
FR T AR B DG (2 2 B R ) RIA RIEPLRAER 2
A, i 15-LOX 1 i SPMs [ pl ok A 5 IR 1E A,
F AT DL 3@ i W A A =R R A PR O AR 5
TR 56 3 A 4 98 24 () ek B E K L.
34 FEREHRHPES

KA AW NS 28l Rbl 1 Rg3 7] DL i i 3
AS /N R BE R 4b M2 FE B4 I A AL, R T AS BE
B A g™ R e R 2R e 0 i A e
box-1 2K [, M1 BELAS NLRP3 % 5 /MK BE A 5 10
RN L, R 3E IR HEAR, PR AS 1K 98RE K 7 73 Wb
ABEHHEA . P S (P8 IR B JE I 45 A JF A
SIRT3, R& 2 £t A i e 4 A0 47 05 A Il A0 4101 il NLRP3
PP /ARG, 0] SE A RN 98 B, kD o0 LA
SETH AR AT ST BL b iy, H I E L ILE S 8
(hesperidin) #& — 28 B AT HTRAE  FATE T A 3 B 28
W FLIE I ek A e bR B Ik ] ] % e 9 i R 2H 2 4T 4
A 1) 8 A 200 P AT R 4 R 1 3R 08 DA R sk b i A
PR A R R T, N R R D B TR IR B ik 45
P, BAA R RE .
4 REERZE

IR 7E— R H0 ML 0 R 5 5 E L EH,
5 BT IR B SORE R T 18 R SR B kAt . B AT, I8
b AT IR VA T 0 ML 0 1R 25 W ST SR AR T SPMEs %
LA A2 A4 L B A0 e AU RN Th g LB & A B
478 RvDRVE 52 4 820 771) 38 ik 41 ] 5 e 4 i 48
JiE DR 14D 4 i o3 500 400 G A % T A Ok {2 dF TR it
B2, 89T ASFIHF 0 M . WMEHFREPLE
TR b A E o A A 28 DR IR IR PR A
BT I 6 K ] 340 MR — LA &5 At T 2K 25 2
/N R P A B AR PR 8, 3 0 5 A e TR T
RE o S At R RN B o Vi 2% A e R A A
HIRAE, kIR, AT 4E 2% AH ¢ O I e g E A2 . o
A BN NS BT A R R SR E i % R T
fERE IR, fRAFH L. R IR IT 4 1E £ F1 CVDs
BN AR T 3R T R LT VR TT AR, AR R 3 B ) IR
(IR IT 2503k b T 2h W s B sl PR AT i 7 vp . HPl A
Z WM FEHAR N T RSN K, PARORE O Il A 5
93 T IR BILAR R AN B R N 5, 3 ) TR I 428 1 245 P B )
NI ORI B B SR A — BT IR T B
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