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Liver vessel changes in MASLD
Steatosis Endothelial dysfunction Capillarization Vascular architecture disturbance



Barbera, et al. Liver International, 2020 

Steatosis Endothelial dysfunction Capillarization Vascular architecture disturbance
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Barbera, et al. Liv Int, 2020 

Steatosis Endothelial dysfunction Capillarization Vascular architecture disturbance
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Steatosis Endothelial dysfunction Capillarization Vascular architecture disturbance

Vasodilatation↑ Blood flow

p-eNOS NO

Endothelial function 
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Francque et al., Lab Invest 2012
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Miyao, 
PloS One, 2015

Steatosis Endothelial dysfunction Capillarization Vascular architecture disturbance
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Steatosis Endothelial dysfunction Capillarization Vascular architecture disturbance

Francque, et al. NEJM 2021

Rautou*, Chotkoe*, et al.; JHEP Rep, In Press

38 patients considered for inclusion in the NATIVE trial

CD34 staining: surrogate for capillarization

No SLD MASLD

Liver vessel changes in MASLD



Steatosis Endothelial dysfunction Capillarization Vascular architecture disturbance

Morphometry Periportal score Lobular score

LSEC capillarisation increases with liver fibrosis in MASLD

248 patients considered for inclusion in the NATIVE trial

CD34 staining: surrogate for capillarization Rautou*, Chotkoe*, et al; JHEP Rep, In Press

Liver vessel changes in MASLD



Steatosis Endothelial dysfunction Capillarization Vascular architecture disturbance

Rats fed a chow diet Rats fed a MCDD for 4 weeks

Rautou*, Chotkoe*, et al; JHEP Rep, In Press

Similar data in Francque et al., Lab Invest 2012
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Lipotoxicity / ROS

Inflammation / Adipokines

Gut microbiota

NFkB

Endothelial inflammation

Activated Kupffer
cells

↓NO

TNF⍺, IL1β, IL6
MCP1, RANTES

Tomita et al, Gut, 2006
Zhang et al, J Mol Endocrinol, 2014

Weston et al, JCI, 2015
Matsumoto et al, Free Radic Biol Med, 2018

Lefere et al, Hepatology, 2018

Role of liver endothelium on liver inflammation
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Tomita et al, Gut, 2006
Zhang et al, J Mol Endocrinol, 2014

Weston et al, JCI, 2015
Matsumoto et al, Free Radic Biol Med, 2018

Lefere et al, Hepatology, 2018
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Physiological conditions

NO

Liver endothelial cell

Quiescent hepatic  stellate 
cell

Poisson et al, J Hepatol, 2017
Deleve, Hepatology, 2015

Role of liver endothelium on liver fibrosis



Metabolic syndromePhysiological conditions

NO

Liver endothelial cell

↑ Fibrosis

Quiescent hepatic  stellate 
cell

Activated hepatic  
stellate cell

Fibronectine
Laminine

TGF-β

Capillarization
Endothelial dysfunction

Poisson et al, J Hepatol, 2017
Deleve, Hepatology, 2015

↓NO

Role of liver endothelium on liver fibrosis
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Aspirin prevents liver-related mortality
Nationwide Swedish registry: chronic hepatitis B or hepatitis C: 

14,205 patients with low-dose aspirin vs. 36,070 patients without (cirrhosis 14%)

Follow-up: 7.9 yrs
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Simon TG et al. N Engl J Med 2020



Aspirin improves MASLD

Simon, et al. JAMA 2024 

-6.6% +3.6%

p=0.009

No cirrhosis

MR spectroscopy

Aspirin Placebo P=

ALT change -16 IU/L -0.5 IU/L <0.001

AST change -15 IU/L -0.2 IU/L <0.001

LSM change -1.1 kPa 1.7 IU/L <0.001

6 mo 6 mo



• Same in other mouse models (MCD, western diet) and in patients with MASH

• But not in mice with simple steatosis (HFD)

Platelets accumulate in MASH liver

Malehmir, et al. Nature Medicine 2019



Platelets aggregate in MASH liver

Malehmir, et al. Nature Medicine 2019



Platelets accumulate before MASH onset

Malehmir, et al. Nature Medicine 2019



•  in transaminases 

•  in liver CD3 and F4/80 cells

Platelet inhibition improves MASH

Malehmir, et al. Nature Medicine 2019



Ramadori, et al., JHEP Rep 2019

Malehmir, et al. Nature Medicine 2019

Platelet GPIbα and α-granules required for MASH

Hyaluronan



Platelet extracellular vesicles: another mechanism

Liao, et al. Hepatology. 2024

RatsPatients



Liao, et al. Hepatology. 2024

Platelet extracellular vesicles: another mechanism



• Sinusoid Capillarisation in MASLD: 
Occurs before MASH

 Increases with inflammation and fibrosis

• Platelets in MASLD
Accumulate in the liver before MASH

Contribute to MASH, via GPIbα

Plaletet EVs might contribute to MASH

Aspirin improves MASLD

Conclusion: endothelium-platelet in MASLD



Inserm U1149 www.rautoulab.com/

Team “vessels in liver diseases”

Hepatology unit, Beaujon Hospital

Reference center for vascular liver diseases

Get these slides there: 

http://www.rautoulab.com/




Malehmir, et al. Nature Medicine 2019

Hilscher & Shah, Hepatology 2020

GPIb

Recruitment of 

inflammatory cells

Platelet GPIbα and α-granules required for MASH



Eberhard, et al. Nature Cardiovascular Research 2024

Ciriaci , Rautou, Poisson, Nature Cardiovascular Research 2024


