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INTRODUCTION
Fibrosis is the strongest predictor of 
liver-related morbidity and mortality in 
metabolic dysfunction-associated 
steatohepatitis (MASH). Fibrogenesis 
results from complex interactions between 
multiple hepatic cell populations including 
hepatocytes, Kupffer cells, liver sinusoidal 
endothelial cells (LSECs) and hepatic 
stellate cells (HSCs). Peroxisome 
proliferator-activated receptors (PPARs) 
are key regulators of metabolism, 
inflammation and fibrogenesis, with 
distinct but complementary functions 
across liver cell types. 

AIM
We investigated how balanced 
pan-PPAR activation by the 
investigational product lanifibranor 
simultaneously targets multiple cellular 
drivers of fibrosis in MASH.

METHOD
The effects of lanifibranor were evaluated 
across several preclinical models 
reproducing key features of MASH
and fibrosis, including diet-induced 
steatohepatitis, CCl4-induced fibrosis 
and cirrhotic model. Liver histology, 
inflammatory and fibrotic pathways, 
macrophage phenotype, HSC activation 
and LSEC dysfunction were assessed 
using molecular, histological and 
functional analyses. Human hepatic cells 
and liver biopsies were also evaluated to 
characterize the translational relevance of 
pan-PPAR activation. 

RESULTS

Lanifibranor addresses liver fibrosis through coordinated actions on multiple hepatic cell populations involved in MASH pathogenesis. Balanced 
activation of PPARα, PPARδ and PPARγ was simultaneously associated with improved hepatocyte metabolism, dampened macrophage-driven 
inflammation, improved LSEC function and maintained HSC quiescence. This pleiotropic multicellular mechanism highlights the potential 
relevance of pan-PPAR activation supporting the further development of lanifibranor as an antifibrotic therapy for MASH.
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Figure 1: Lanifibranor Balanced PPARα/δ/γ Agonism Across Multiple Hepatic Cell Types

Figure 3: Lanifibranor Reduced Fibrosis In Different Murine Models
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Lanifibranor dose-dependently 
reduced α-SMA expression in 
human primary HSCs activated 
by TGF-β1 (A) or culture 
stiffness (B), and reduced 
α-SMA-positive area in a TAA 
rat model of cirrhosis (C).

Lanifibranor, but not single 
PPAR agonists, inhibited the 
inflammatory profile of palmitic 
acid-stimulated mouse bone 
marrow-derived macrophages.

A) Lanifibranor increased 
β-oxidation in Huh-7 cells 
in a PPARδ-dependant 
way (B) reduced free fatty 
acid accumulation in 
primary murine 
hepatocytes.

Figure 2: Lanifibranor Reduced MAFLD Activity Score Across Different Preclinical Models

Figure 4: Lanifibranor Acts on Hepatocytes Figure 5: Lanifibranor Acts on Macrophages Figure 6: Lanifibranor Acts on HSCs Figure 7: Lanifibranor Acts on Liver Sinusoidal Endothelial Cells (LSECs)
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B) HEPATOCYTE FFA ACCUMULATION

A) EFFECT OF LANIFIBRANOR ON GENE EXPRESSION
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B) FENESTRA C) IMMUNE CELL RECRUITER RECEPTOR EXPRESSION 

Lanifibranor inceased fenestration (A) evaluated by electonic microscopy (B) and reduced activation of 
LSEC based on immune cell recruiter receptor expression (C).
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