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Research Advances in the Regulation of Vascular Smooth Muscle Cell
Function by Extracellular Matrix Stiffness
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Abstract

VSMCs (vascular smooth muscle cells) are the main cellular components of the blood vessel walls, and

their functions are tightly associated with vascular physiopathology. The ECM (extracellular matrix) is a key structure de-

termining the mechanical properties of blood vessels, and its stiffness is increased with the progression of vascular patholo-

gy. The stiffer ECM accelerates the onset and progress of vascular diseases. Herein, this review has outlined recent research

on how ECM stiffness impacts VSMC function and the underlying mechanisms, aiming to offer a better understanding of

the mechanisms underlying the occurrence and progression of vascular diseases.
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Table 1 Causes of increased ECM stiffness in common diseases

UL ECMAE £ 14 i i JiR
Disease Causes of increased ECM stiffness

Atherosclerosis

Thoracic aortic aneurysm

Proteoglycan accumulation and collagen deposition, lipoprotein and inflammation'

26-27]

Abnormal collagen cross-linking and stiffness due to genetic defects!

Diabetic vascular compli- Macro/microvascular basement membrane thickening (collagen IV and laminin deposition), AGEs cross-linking of

cations collagen, and increased stiffness’™
Osteoarthritis

Liver fibrosis

Abnormal collagen cross-linking, mitophagy activation, and enhanced TGF-f signaling

[29]

Activated hepatic stellate cells secrete excessive ECM components and reduce MMP production”®”)

RN IEBEZ K EEL (polyacrylamide hydrogel, PA)AFl
& H HEE W (polydimethylsiloxane, PDMS) %% £4
b AN [ 10 PO PR AR DA A0 A B i R A 1 I
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FEAN 5] ) L3899 2012 1% 15 9% (chronic kidney
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T 52 Ry 25 f it , FLogE— 2B 2 M 7 VSMC Il g
TR WIS AT N .
2.2 ECMEEIFIEVSMCsFR BT

ECMAEFE A8 infi i3t 1 VSMCs[al & il /il i 22 78
BEAR S BT | 24 ECMAE M AEFK T (5 kPa)
AR FE KT (50~100 kPa)i, VSMCsH i e i
% A7 Runt#f ¢ 84 5% [A -1~ 2(Runt-related transcription
factor 2, Runx2)ff) ik SHUEL B VE LI ™, 52 AH—
B, SRR, RS 16.75 kPa b, NJFrahlik
VSMCs WA bR &P FIE N, T RCE S 3 GE AR &
YiZeis BIEE, fEREAS SR b, BN S8
VSMCs MAIKAR T 1745 9 Jrt~F- 2 F T, RIS A Bl 0 4
BE 1 N BR AV A ) B R 084 X LU T SRR T
ECMMF 8 i it i L R R IA . Ui ThRE
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PAJiE b, K8 T ASEEE _EVSMCsHMCP-1. IL-6.
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Fig.1 Schematic diagram illustrating the mechanisms by which ECM stiffness regulates VSMC functions
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1, IEESAO . FE s LR R, BRiFAS BECMEE B2 1S N
b, ST AR o A R SR A7 AE BRI BIF TR
WY, T B R A A K P R S R AR AR
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R RE R o B[R LOXL2 M . 50 BE TR Simtu-
zumab7E TG RIS H R B e B 3 I AR 44k, IR
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