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- Hepatic microcirculation in health and disease

- Liver microvascular dysfunction & fibrosis

- Therapeutics to improve fibrosis
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The liver sinusoid



Liver Sinusoidal Endothelial Cells (LSEC)
- Discontinuous (fenestrae, lack of basal
membrane).

- Haemostasis, inflammation, toxicants clearance
and regulation of vascular tone.

Gracia-Sancho J et al, Nature Reviews Gastro & Hepatol 2021
Tsuchida T, Friedman SL, Nature Reviews Gastro & Hepatol 2017

Tacke F. Journal of Hepatology 2017



Hepatic Stellate Cells (HSC)
- Contractile properties.
- Vitamin A storage

Liver Sinusoidal Endothelial Cells (LSEC)
- Discontinuous (fenestrae, lack of basal
membrane).

- Haemostasis, inflammation, toxicants clearance
and regulation of vascular tone.

Gracia-Sancho J et al, Nature Reviews Gastro & Hepatol 2021
Tsuchida T, Friedman SL, Nature Reviews Gastro & Hepatol 2017

Tacke F. Journal of Hepatology 2017



Kupffer Cells (KC)
- Resident macrophages: defense, inflammation,
tissue remodelling.

Hepatic Stellate Cells (HSC)
- Contractile properties.
- Vitamin A storage

Liver Sinusoidal Endothelial Cells (LSEC)
- Discontinuous (fenestrae, lack of basal
membrane).

- Haemostasis, inflammation, toxicants clearance
and regulation of vascular tone.

Gracia-Sancho J et al, Nature Reviews Gastro & Hepatol 2021
Tsuchida T, Friedman SL, Nature Reviews Gastro & Hepatol 2017

Tacke F. Journal of Hepatology 2017



Marrone, Shah & Gracia-Sancho, Journal of Hepatology 2016

The liver sinusoid during CLD progression



The liver sinusoid during CLD progression
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The liver sinusoid in CLD



Hepatic microcirculatory dysfunction in CLD
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Portal hypertension

Clinical syndrome very frequent in cirrhosis characterized by a
pathological increase in the portal pressure gradient or HVPG (>5 mmHg)

170.000 deaths/year in the EU

1.300.000 deaths/year worldwide

Reversible by decreasing portal pressureConsequences



Gracia-Sancho et al, Nature Reviews Gastro & Hepatol 2019

Hepatic microcirculatory dysfunction in PH



Hepatic microcirculatory dysfunction in PH



Nagula et al. J Hepatol 2006 Gracia-Sancho et al. Gut 2011

Hepatic microcirculatory dysfunction - fibrosis



Hepatic microcirculatory dysfunction in PH



Health

CLD

-15

-10

-5

0
Nitroprusiate Prostaglandin E1

%
 C

h
an

ge
 in

P
e

rf
u

si
o

n
 R

e
si

st
an

ce

Bhathal and Grossman. J Hepatol 1985

Hepatic microcirculatory dysfunction – vascular tone



Hepatic microcirculatory dysfunction – NAFLD

Pasarín et al. Plos One 2012
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Franque et al. Lab Invest 2012
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Hepatic microcirculatory dysfunction in PH



Targeting liver fibrosis
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Bold: positive or ongoing CT

Italics: negative CT

standard: pre-clinical research

Targeting liver fibrosis
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Bosch, Gracia-Sancho & Abraldes, Gut 2020
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Statins as therapeutic option
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PPAR agonist as therapeutic option



Guixé-Muntet … Gracia-Sancho, AP&T 2022

PPAR agonist as therapeutic option



Kaur S … Gracia-Sancho J, under review

Studying fibrosis – in vitro models



Gracia-Sancho et al,  Nature Reviews Gastro & Hepatology 2019

Studying fibrosis – in vivo models



Studying fibrosis – in vivo models

Nevzorova … Gracia-Sancho  J of Hepatology 2020



Take home messages (1)
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Take home messages (2)

Mendoza Y, Selicean S, Gracia-Sancho J
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