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Liver sinusoidal endothelial cells: “accomplice” in chronic liver disease progression?
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[Abstract] Liver sinusoidal endothelial cells (LSEC) are liver - specific endothelial cells. Under physiological conditions, L.SECs
exhibit open fenestrae, facilitating the efficient bidirectional exchange of small molecules between hepatocytes and blood. They are
crucial for maintaining hepatic filtration and metabolic homeostasis, suppressing the activation of hepatic stellate cells (HSC) ; and
modulating hepatic immune responses and tolerance, thereby forming the principal barrier of the liver microcirculation. During liver
injury, however, LSECs undergo phenotypic changes—including capillarization, cellular senescence, and endothelial-to-mesenchymal
transition. These changes result in increased intrahepatic vascular resistance, impaired transvascular exchange, and enhanced
secretion of pro - angiogenic and pro - inflammatory factors. In the absence of timely intervention, this pathological cascade can
exacerbate liver damage. Therefore, therapeutic targeting of LSEC dysfunction has emerged as a novel strategy for chronic liver disease.
This article systematically elaborates on the dynamic changes and specific mechanistic roles of LSECs in both physiological
homeostasis and chronic liver disease, summarizes current therapeutic strategies aimed at LSECs, and also discusses existing research
limitations and suggests future directions.
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Table 1 Dynamic changes of LSEC in liver diseases and their regulatory mechanisms
Pathological
Primary triggers Major features Outcome
changes
Capillarization ~ Acute or chronic liver injury ~ Impaired substance exchange between blood Accumulation of chylomicron rem-

and HC

Immune cell adhesion
Secretion of pro-fibrotic molecules

Promote angio- Increased fluid shear stress Secretion of HGF and Wnt2 to stimulate HC Angiogenesis

genesis after PHX proliferation

Fluid shear stress activates KLF expression

nants in the blood™, reduced he-
patic uptake efficiency of anti-
fibrotic drugs™’

Increased inflammation™"

Promotion of HSC activation"”’

[43]

LSEC-mediated angiogenesis'!

Expression of cell -derived chemokine 2 bind- Promoted sinusoidal capillary for-

ing to Tiel

Senescence
logical stimuli such as oxida-

tive stress, chronic liver inju-

ry, and metabolic disturbances  f,.1ors

Impaired uptake and clearance

Endothelial-to- Liver injury and fibrosis

Physiological aging or patho- Downregulation of tyrosine-protein kinase Kit

Dysregulation of vasocrine and metabolic gene Exacerbated inflammation

mation™"

Promoted LSEC senescence™

[471

expression, and upregulation of inflammatory

Increased chylomicron residue™

Deposition of collagen and pro-fibrotic proteins  Exacerbated liver injury and fibro-

mesenchymal sist®!
transttion Promoted cellular inflammation and apoptosis ~ Promoted ~ formation of liver
fibrosis™
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H A, — il R b O 2058 1R 25 W R L B
i) LSEC W 42 e s i R4 VE F o I 9 A K
[K 52 #& (vascular endothelial growth factor receptor,
VEGFR) 2 41 ] 771 5 5 7 58 5t 4l 1 Ry 5 4 42 1)
VEGFR2, #iffi] VEGF-A . VEGF-C Al VEGF-D £ {4
5 VEGFR2 1454, M T A 204 ] VEGFR2 /- 5 1
LSEC 858 T B J ot M T . R BTG 2
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RAR A PR HL 2 8 5 AR EE M L At
RN VE, TEVRIT I 21 44k 98 R0 JFF 9 5 B U 92
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R TR AR A 6 T T A S 5 A 0 1 i AP I A A i
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i Ras A% C3 P EE A 1 88 32 )R 1-/N S =B IR
it 7- Wk A b R PN Rz A sk TR T KLR2 B3R I8
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Under physiological conditions, LSECs maintain liver homeostasis through their open fenestrae, high expression of scavenger receptors, unique

o le.l.FI:JI Vimenti
, , t
IL-6,IL-1B, TNF-o Gt L0l BN » Vimentin

immune recognition, and the ability to secrete paracrine factors that promote HSC quiescence and hepatocyte regeneration. However, during liver injury,
LSECs undergo phenotypic changes such as capillarization, cellular senescence, and endothelial-to-mesenchymal transition, leading to increased intra-
hepatic vascular resistance, impaired substance exchange, and elevated secretion of pro-angiogenic and inflammatory factors, further aggravating liver
disease(created with BioGDP.com). LSEC: liver sinusoidal endothelial cells; HC: hepatocytes; HSC: hepatic stellate cells; SR: scavenger receptor; MHC 11 :
major histocompatibility complex class Il ; PD-1/PD-1.1: programmed cell death protein 1/programmed death-ligand 1; VEGF: vascular endothelial growth
factor; NO: nitric oxide; HGF': hepatocyte growth factor; Wnt2: Wnt family member 2; TGF-3: transforming growth factor beta; PDGF': platelet-derived
growth factor; CXCR4: C-X-C chemokine receptor type 4; SDF - 1: stromal cell -derived factor 1; FIB: fibrinogen; VAP- 1: vascular adhesion protein 1;
LECT2: leukocyte cell-derived chemotaxin 2; Tiel/2: tyrosine kinase with immunoglobulin-like and EGF-like domains 1/2; MKLI : megakaryoblastic
leukemia 1; STAT3: signal transducer and activator of transcription 3; TWIST1: Twist family bHLH transcription factor 1; IL-6: interleukin-6; IL-1(3:
interleukin-1 beta; TNF-a: tumor necrosis factor alpha; Col I al: collagen type | alpha 1 chain; FN1:fibronectin 1; EndMT: endothelial -to-mesenchymal
transition.
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Figure 1 Physiological functions and pathological changes of LSEC
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