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The multiple-hit hypothesis for the development of MAFLD (NAFLD)
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The primary sources of extracellular vesicles (EVS)
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Introduction

Extracellular  vesicles (EVs) are natural
nanoparticles ranging from 30 to 500 nm that
carry bioactive molecules (e.g., proteins and
mMiRNAS) for intercellular communication. Recent
studies have demonstrated that orally administered
EVs can protect the liver from injury and improve
metabolic conditions. These findings offer
promising prospects for fEVs-based therapeutic
strategies for liver diseases and metabolic
disorders.
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Intestinal-specific lack of hepatic
leukemia factor (HLF) can improve
metabolic-associated fatty liver
disease (MAFLD).

HLF plays a role in fat metabolism
regulation through peroxisome
proliferator-activated receptor alpha
(PPARG).

The HLF/PPARa axis regulates the gut
microbiome and influences the
composition of gut microbiota-derived
extracellular vesicles (fEVS).

The bound bile acid
taurochenodeoxycholic acid
(TCDCA) is a key regulatory factor
for fEVs to improve MAFLD.



HLF Is a novel target for regulating intestinal lipid absorption
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Figure 2. Partial Hepatic Leukemia Factor (HLF) Deficiency Improves Metabolic-Associated Fatty Liver Disease (MAFLD)
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Inhibition of PPARa alleviates MAF
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fEVs from GW6471-treated mice improve intestinal
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Summary

4 In this study, the HLF/PPARa axis regulated the gut-liver cycle and hepatic
ferroptosis via gut microbiota-derived EVs.

L The conjugated bile acid TCDCA was identified as the key mediator of the
lipid-lowering activity of fEVs.

L These findings clarify the function of intestinal HLF in regulating MAFLD
and offer new therapeutic perspectives for treating the disease.

Xingzhen Yang, Jiale Wang, Xinyu Qi, Menglong Hou, Mengkuan Liu, Yixing Li, Lei Zhou, et al. 2025. HLF and
PPARa axis regulates metabolic-associated fatty liver disease through extracellular vesicles derived from the
intestinal microbiota. iMeta 4: €70022. https://doi.org/10.1002/imt2.70022
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