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Progress on novel vascular endothelial injury markers in cardiovascular diseases
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[ ABSTRACT]

thelial function and provide a basis for the diagnosis and treatment of cardiovascular diseases (CVD).

Aim Biomarkers of vascular endothelial injury serve as crucial indicators for assessing vascular endo-
Currently, the
mechanisms and clinical significance of classical biomarkers, such as C-reactive protein and intercellular adhesion mole-
cule, in CVD have been extensively studied. ~However, their limited sensitivity and specificity make it difficult to compre-
hensively reflect the progression of CVD.  With the advancement of liquid biopsy and novel molecular biology detection
technologies, emerging biomarkers of vascular endothelial injury have become a research focus.  This article systematically
reviews biomarkers of vascular endothelial injury, with a particular emphasis on the research progress and clinical applica-
tions of novel biomarkers in CVD.
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Table 1. Key points of novel vascular endothelial injury markers

L P B A i EERW Ik TE CVD fRLH AR S
ELISA il 3 1% 3% 1 " DAL AT B A IR R O A 14
EG @A PRSI BTG UG T 357 A e
LAk 7y E i
Evp st A S SIS G R e T AR
. " . WFFE MMP 1545 5E P H 1952
MMP ELISA 1% PRSI PG TS T AT A AR IR
4 . € R BEEE N BRISW A XIS USRI N
fEFF miRNA B e ARG T7 3 RAEA S
ESM-1 ELISA PRSI RS A TS T ) NRERR A AT
[ &30k glycocalyx and severity and vulnerability of coronary plaque in patients

[1] BANECKI KM R M, DORA K A. Endothelin-1 in health and dis-
ease[ J]. Int J Mol Sci, 2023, 24(14) : 11295.
MEDINA-LEYTE D J, ZEPEDA-GARCIA O, DOMINGUEZ-PEREZ M,

et al. Endothelial dysfunction, inflammation and coronary artery dis-

[2

[

ease: potential biomarkers and promising therapeutical approaches
[J]. Int J Mol Sci, 2021, 22(8) : 3850.

[3] ZHANG J. Biomarkers of endothelial activation and dysfunction in
cardiovascular diseases[ J]. Rev Cardiovasc Med, 2022, 23(2) ; 73.

[4] LEITE A R, BORGES-CANHA M, CARDOSO R, et al. Novel bio-
markers for evaluation of endothelial dysfunction[J]. Angiology,
2020, 71(5) : 397-410.

(5] SRORME, BEH &, SORRE, 4. 0T o7 0 40 ) B o 7 1
E-ER P-ESERTO AW IEN ARG BE EFEAR
MR R R E LT ], O T B iR, 2022, 22
(1) 43-46.

SHI S N, LIANG R J, JIA X K, et al. Predictive value of serum
soluble intercellular adhesion molecule-1, E-selectin and P-selectin
levels for short-term major adverse cardiovascular events in patients
with acute myocardial infarction after percutaneous coronary interven-
tion[ J]. Cardio-Cerebrovasc Dis Prev Treat, 2022, 22(1) ; 43-46.
[6

—

BALTA S. Endothelial dysfunction and inflammatory markers of vas-
cular disease[ J]. Curr Vasc Pharmacol, 2021, 19(3) : 243-249.
[7] FOOTE C A, SOARES R N, RAMIREZ-PEREZ F I, et al. Endo-
thelial glycocalyx[J]. Compr Physiol, 2022, 12(4) . 3781-3811.
[8] PATTERSON E K, CEPINSKAS G, FRASER D D. Endothelial
glycocalyx degradation in critical illness and injury[J]. Front Med
(Lausanne) , 2022, 9. 898592.
BKAILY G, SIMON Y, JAZZAR A, et al. High Na* salt diet and

—
=)
[

remodeling of vascular smooth muscle and endothelial cells[ J]. Bio-
medicines, 2021, 9(8) ; 883.
[10] CERNY V, ASTAPENKO D, BURKOVSKIY I, et al. Glycocalyx
in vivo measurement[ J ]. Clin Hemorheol Microcirc, 2017, 67(3/
4) . 499-503.
[11] NEMOTO T, MINAMI Y, YAMAOKA-TOJO M, et al. Endothelial

with coronary artery disease[ J]. Atherosclerosis, 2020, 302; 1-7.

[12] IKONOMIDIS I, THYMIS J, SIMITSIS P, et al. Impaired endo-
thelial glycocalyx predicts adverse outcome in subjects without overt
cardiovascular disease; a 6-year follow-up study[ J]. J Cardiovasc
Transl Res, 2022, 15(4) ; 890-902.

[13] MILUSEV A, RIEBEN R, SORVILLO N. The endothelial glyco-

[

calyx: a possible therapeutic target in cardiovascular disorders[ J].
Front Cardiovasc Med, 2022, 9. 897087.
LUGO-GAVIDIA L. M, BURGER D, MATTHEWS V B, et al.

—
—_
S

—

Role of microparticles in cardiovascular disease; implications for
endothelial dysfunction, thrombosis, and inflammation[ J]. Hyper-
tension, 2021, 77(6) : 1825-1844.

[15] NIK IBRAHIM N N I, ABDUL RAHMAN R, AZLAN M, et al.

[

Endothelial microparticles as potential biomarkers in the assessment
of endothelial dysfunction in hypercholesterolemia [ J ]. Medicina
(Kaunas) , 2022, 58(6) : 824.

THOMAZINI F, DE SOUZA L V, PRADO M S, et al. High circu-
lating levels of CD62E* and CD31*/Annexin V* endothelium-de-

[16

[

rived microparticles in children with overweight/obesity: evidence
of early vascular damage[ J]. Obes Res Clin Pract, 2022, 16(2) :
115-121.

[17] ZHANG Y, CHENG J, CHEN F, et al. Circulating endothelial
microparticles and miR-92a in acute myocardial infarction [ J].
Biosci Rep, 2017, 37(2) . BSR20170047.

[18] WANG B, LI T, HAN X, et al. The level of circulating micropar-
ticles in patients with coronary heart disease; a systematic review
and meta-analysis[ J ]. J Cardiovasc Transl Res, 2020, 13(5):
702-712.

[19] YUAN Y, MAITUSONG M, MUYESAI N. Association of endothe-

[

lial and red blood cell microparticles with acute myocardial infarction
in Chinese; a retrospective study[J]. Ann Palliat Med, 2020, 9
(4): 1564-1570.

TS, Bk, £ 5, 55 AEBORLTE IR IR o A0t e K
BEFILI]. Mk, 2021, 42(1) : 76-80.

[20

[



460

ISSN 1007-3949 Chin J Arterioscler, Vol. 33, No. 5,2025

[21]

[22]

[23

[

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31

[

[32]

[34]

[35]

YU B W, XIU C K, WANG X, et al. Research progress and ap-
plication of endothelial microparticles in clinic[ J]. Adv Cardiovasc
Dis, 2021, 42(1): 76-80.

SIMOES G, PEREIRA T, CASEIRO A. Matrix metaloproteinases
in vascular pathology[ J]. Microvasc Res, 2022, 143 104398.
BASSIOUNI W, ALI M A M, SCHULZ R. Multifunctional intra-
cellular matrix metalloproteinases: implications in disease [ J ].
FEBS J, 2021, 288(24); 7162-7182.

BUCKLEY L F, AGHA A M, DORBALA P, et al. MMP-2 associ-
ates with incident heart failure and atrial fibrillation: the ARIC
study[ J]. Circ Heart Fail, 2023, 16(11) ; e010849.

LI'Y, LI L, WANG K, et al. Investigation on risk stratification
and the prognostic value of hs-TnT combined with MMP-2 in pa-
tients with acute coronary syndrome[ J]. Biomed Res Int, 2021,
2021 . 1040171.

2, BB KT, . I MMP-2 ICTP 78 Stk o U
FEHT G R ). KrEe R4, 2020, 35(12) ; 1272-1276.
LI'Y, CAT Q, ZHANG W W, et al. Clinical role of serum ICTP
and MMP-2 in acute myocardial infarction[ J]. Lab Med, 2020,
35(12) : 1272-1276.

CHEN Z, YAN Y, WU J, et al. Expression level and diagnostic
value of exosomal NEAT1/miR-204/MMP-9 in acute ST-segment
elevation myocardial infarction[ J]. IUBMB Life, 2020, 72(11) :
2499-2507.

sk, A B, RERLL, SF. O J1 R B ILTE MMP-9 (LPO
cathepsin S TR Bz L1 PR 3 [J]. ba3Ea) EE2f, 2023, 34
(17) : 2532-2535.

ZHANG W Y, HUA W, JU P H, et al. Detection of serum matrix
metalloproteinase-9, lipid peroxide, and cathepsin S levels in pa-
tients with heart failure and its clinical significance[ J]. Hainan
Med J, 2023, 34(17) . 2532-2535.

BRAUNINGER H, KRUGER S, BACMEISTER L, et al. Matrix
metalloproteinases in coronary artery disease and myocardial infarc-
tion[ J]. Basic Res Cardiol, 2023, 118(1); 18.

CAKMAK H A, DEMIR M. MicroRNA and cardiovascular diseases
[J]. Balkan Med J, 2020, 37(2) : 60-71.
FERNANDEZ-HERNANDO C, SUAREZ Y. MicroRNAs in endo-
thelial cell homeostasis and vascular disease[ J]. Curr Opin Hema-
tol, 2018, 25(3) : 227-236.

POZNIAK T, SHCHARBIN D, BRYSZEWSKA M. Circulating
microRNAs in medicine[ J]. Int J Mol Sci, 2022, 23(7) : 3996.
WANG Y, CHANG W, ZHANG Y, et al. Circulating miR-22-5p
and miR-122-5p are promising novel biomarkers for diagnosis of a-
cute myocardial infarction [ J]. J Cell Physiol, 2019, 234 (4) .
4778-4786.

LING H, GUO Z, DU S, et al. Serum exosomal miR-122-5p is a
new biomarker for both acute coronary syndrome and underlying
coronary artery stenosis|[ J|. Biomarkers, 2020, 25(7) ; 539-547.
RINCON L M, RODRIGUEZ-SERRANO M, CONDE E, et al.
Serum microRNAs are key predictors of long-term heart failure and
cardiovascular death after myocardial infarction [ J]. ESC Heart
Fail, 2022, 9(5) : 3367-3379.

CHEN J, JIANG L, YU X H, et al. Endocan: a key player of car-
diovascular disease[ J]. Front Cardiovasc Med, 2022, 8 798699.

[36] HIROOKA Y. How can endocan be used as a specific biomarker of

[37

[38

[

]

[

endothelial dysfunction in hypertension? [ J]. Hypertens Res,
2024, 47(3) ; 794-795.

NALBANTOCLU A, KIZILCA O, GUZEL S, et al. Increased ca-
rotid intima-media thickness and endothelial cell-specific molecule-
1 (endocan) levels in obese children[J]. Angiology, 2021, 72
(7): 633-639.

WeTT, Tar, THM, . I Periostin ESM-1 K5 5&
TR DI REARSEE T [T]. H [ 2 10 R 24 A
2023, 23(5) : 5628-5634.

YANG X Q, WANG L M, WANG Z Y, et al. Serum periostin and
ESM-1 levels are correlated with cardiac function in patients with
coronary heart disease [ J]. Mol Cardiol China, 2023, 23(5):
5628-5634.

O, IMRGR, W S, 4% LY Endocan ICAM-1,sdLDL-C X
SRR BEHOE U TR R BE PP M EL ] . - F 2l 5iR
FPA4AR, 2022, 14(9) : 1502-1506.

CHANG R, SUN F R, CHANG L, et al. Evaluation value of
serum Endocan, ICAM-1, sdLDL-C on the formation of soft plaque
and the severity of coronary heart disease[ J]. J Mol Diagn Ther,
2022, 14(9) : 1502-1506.

[40] A 75, et BIGERL. LT 9B B A S P4 F 1 AR

(41

(42

[44

[

[

[

[N

ST Lo KT 5 AT E RLLZUR PCI AR JF STH N HRA 7% 1
M BT[I]. P ESIIKEILZRE, 2022, 30(4) : 347-351.
ZHOU X, ZHU H B, LIAO X X. Correlation analysis of serum en-
dothelial cell specific molecule-1, hypoxia-inducible factor-la
levels and in-stent restenosis after PCI in patients with unstable an-
gina pectoris[ J]. Chin J Arterioscler, 2022, 30(4) ; 347-351.
DOGDUS M, YENERCAG M, OZYASAR M, et al. Serum endocan
levels predict angiographic no-reflow phenomenon in patients with ST-
segment elevation myocardial infarction undergoing primary coronary
intervention[ J]. Angiology, 2021, 72(3) . 221-227.

EEE, Xk, g, & SMERIINKEE SRR PC
ARBI ML ICAM-1 ESM-1 /K15 AR J5 T AR 3l Ik A% 1M 0t/ 6 52 3
BIAHCHE D], BEdER Ak, 2022, 21(2) : 124-129.

WANG Y X, LIUY H, LUH Y, et al. Correlation between serum
ICAM-1 and ESM-1 levels before PCI and postoperative coronary
slow blood flow/no-reflow in patients with acute coronary syndrome
[J]. Chin J Diffic and Compl Cas, 2022, 21(2) ; 124-129.
R B Ty, FAKBA, SE. 0T R SR TE R I 48 5K
BU18 B AN B ANMIRR 07 1 X O R PCIR R AT
ARSI B O BRI [0 ). S o MR o 5 A 35
2024, 32(3) . 12-16.

ZHAO H, CHENG G, WANG Y Y, et al. Predictive value of ser-
um tumor necrosis factor ligand superfamily member 18 and endo-
thelial cell specific molecule 1 for coronary microvascular disease
after PCI in patients with coronary heart disease[ J]. Pract J Cardi-
ac Cereb Pneum Vasc Dis, 2024, 32(3) : 12-16.

ALI M M, MAHMOUD A M, LE MASTER E, et al. Role of ma-
trix metalloproteinases and histone deacetylase in oxidative stress-
induced degradation of the endothelial glycocalyx [ J]. Am J
Physiol Heart Circ Physiol, 2019, 316(3) ; H647-H663.

(S E8)



