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Abstract: The hemodynamics within the aortic lumen is highly complex, and the mechanical stimuli generated by
blood flow play a crucial role in the occurrence and progression of aortic dilation disease. Endothelial cells, as key
components of the vascular endothelium, respond precisely to microenvironmental changes caused by blood flow
through mechanoreceptors, including ion channels, receptor tyrosine kinases, and membrane structures. These
mechanoreceptors convert mechanical stresses into biochemical signals, thereby affecting the physiological
functions and pathological changes of blood vessels. In recent years, significant advances have been made in
understanding the mechanisms by which endothelial mechanoreceptors are involved in aortic dilation diseases.
This review summarizes the research progress of mechanoreceptor-mediated endothelial cell function in regulating
aortic dilation diseases and provides a perspective on future research directions, with the aim of offering new
insights and potential targets for the development of clinical treatment strategies.
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Fig.1 Schematic diagram of forces on the aortic wall

ZE Lk, S PR ) 255 ECs 1) 20 i
B WK ECs MiE4E, F 3 ECs BB B F N
Bz GBI R NHA S ECs AL, Bl eNOS fi
e A 4 At L AE NO | ik — 28 il 4204k 1 i
FEBE JRAE (538 5, DI 1 40 B A0 5 240
SR PEAN ML IR, I 52 M8 1 D AR , A 2F I /N AR 1Y
T B RIZRAE S AT B AR e Ak ECs i
PR L i e i 8 2 S 20000 A5 S T UL 400 o 2 TR e e |
BE I 4 JE AR I 0 2 BE S AL S ECM R, DT R
M) I %) e S RN b | i R 2 B JIkORE B Bk
JITT A e AR Ah R T A A s L g
(WK 2), Hik, ®AWFE ECs £ ADD 1 A94E F
X i FEAIUARN S B IR R, X AR ADD B9 & L
HAHEEZE Y,

2 I B 4R RE X ATLARLRE 7 B e oz 15 R =%

ECs 1853 — F 9 )1 A A BN i 36 ) 2Bl
LLWAE R (R AR O R i R iR R g RN O e e )PS5
& (G protein-coupled receptors, GPCRs) . fi% 2 ik I
A TR O R 2 RV F ( ILIET 3) X 28y 27z
AR LAY 7 4 BT 2540 53R 35 & AR U
YrBRAE DAL A5 2, T 3l ECs 30483 20
MIAE S, 5 ECs TR BB BRI
AR TRI A R T 200 A A TR A I A R T e
SRS B T RERRRT , fEHE ADD Jig B FEAY K
JRUO ) R SCREE T — S ECs JIFERZ AR B
TR M3 3h 3 27 3 5 SR e 1o v e 4% 4 3 Ok
BVE T, JFRTRE NI A8 ADD IRY7 SR 2 7
TERYHE A
2.1 BFEE

HUBE ) SRR 38 T8 1 0 & ECs 2258 T
Byt (1 S 22— FE XL I P Piezol



EREYANE F40E F2H 2025548
494 Journal of Medical Biomechanics, Vol. 40 No. 2, Apr. 2025

Healthy Vascular Unhealthy Vascular

@B gndothelial cell () enos
~a@@»> EC phenotype switch 2€2%2< oM

=FONe  ECMdegradation —@@»— SMC phenotype switch

. hematocrystallin @ macrophage

- Thrombus

@ leukocyte

=8> Smooth muscle cell

——p shear stress

B2 LA R0 B PO 4R B ) 30

Fig.2 Effects of mechanical stress stimulation on endothelial cells

hemodynamic
mechanical stress

—
i)
DDR1  Ppiezo-1 := DDRI piez0.1
TRPV4
= 2.1 PLXN_I_' TRPV4 Kir2.1 PLXNDIL
Glypican-15 & ﬁ o “ﬂ— VE-PTP

- Glypican-1 23
5@“ ” Nucleus Caveolae \EI ‘ //
4

ﬂ.._JAM '- -
Junct1ona1:£>c\ Occludm

= DTN de gradation

3 EFBRY KR T E P B 4R B AL R 0 W R ) 1 S Rk 3 2R

Fig.3 Mechanoreceptors in vascular endothelial cells responding to mechanical stress in aortic dilation disease
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