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Diversity and complexity of cell death.

Park et al, 2023 Exp & Mol Medicine



Apoptosis vs Necrosis



Apoptosis vs Necrosis



MASH and Apoptosis

Feldstein et al, 2003 Gastroenterology

MASH

Tu
n
el

cl
-C
as
p
3
/7

Normal



MASH and Apoptosis

Ratziu et al, 2011 Hepatology



RIPK3-dependent necroptosis promotes NASH-induced 
liver fibrosis and inflammation.

Gautheron et al, 2014 EMBO Mol Med; Afonso et al, 2015 Clin Sci



Pan-caspase inhibition may have shifted cell death to 
programmed necrosis

Harrison et al, 2020 Journal of Hepatology



Mouse model

Majdi et al, 2020 Journal of Hepatology

Amine Majdi

RIPK1 inhibition 



Weight gain 



RIPA-56 treatment improves liver injury and inflammation 
in HFD-fed mice



RIPA-56 treatment improves fibrosis in HFD-fed mice



RIPA-56 treatment improves HFD-induced steatosis



RIPA-56 treatment induces fat depletion in primary human 
hepatocytes



MLKL also regulates autophagy flux

Wu et al, 2020 Journal of Hepatology



MLKL deficiency protects mice against HFD-induced 
obesity 



Why necroptosis inhibition may work in MASH patients !

- it has pleiotropic effects : it not only reduces liver injury and 

inflammation but also steatosis in murine models of NASH.

- it also inhibits NF-kappaB and apoptosis.

- RIPK1 inhibitor shows beneficial effects not only on prophylactic setting 

but also on curative setting (few other drugs have been tested in that 

context).

- RIPK1 and MLKL inhibitors work on primary human steatotic 

hepatocytes (derived from liver grafts of NASH patients).



Can hepatocytes die without dying ?



Cells can tolerate a limited level of plasma membrane 
damage

Gong et al, 2017 Cell; Wang et al, 2022 Developmental Cell



Sublethal necroptosis in hepatocytes exists

Vucur et al, 2023 Immunity
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