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The goal of this project was to identify a new drug target for non-alcoholic fatty liver disease
(NAFLD). At the start of this three years AMED project (Research on Development of New Drugs),
we hypothesized that the hepatic lipid transporter Niemann-Pick C1 Like 1 (NPC1L1) is a novel
NAFLD-exacerbating factor amendable to therapeutic intervention by its selective inhibitor
“ezetimibe” that has been on the market as a globally used lipid-lowering drug. This was because a
few clinical observations had suggested the potential efficacy of ezetimibe on human NAFLD at the
start of this project, whereas the well-known molecular basis of ezetimibe as a lipid-lowering drug
(inhibition of intestinal cholesterol absorption that is mainly facilitated by intestinal NPC1L 1) could
not explain the beneficia effect of this drug on the hepatic phenotypes. As summarized below, we
successfully achieved our mission. We believe that outcomes of this study will have a great clinical
impact and contribute to the understanding of the actiology of NAFLD; additionally, our findings
uncover feasible opportunities for repositioning drugs to treat NAFLD in the near future.

NAFLD is one of the most common liver diseases worldwide, although its pathogenesis remains
to be elucidated. In this project, we revealed that hepatic NPC1L 1, a cholesterol re-absorber from bile
to the liver expressed on the bile canalicular membrane, is anovel NAFLD risk factor contributing to
steatosis formation. Indeed, transgenic mice with hepatic expression of human NPC1L 1 under aliver-
specific promoter (L1-Tg mice) developed steatosis with ahigh-fat diet (HFD) containing cholesterol
within a few weeks, and this steatosis was prevented and recovered by ezetimibe [1]. These results
indicate that hepatic NPC1L 1 isan NAFL D-exacerbating factor amendable to therapeutic intervention
and would extend our understanding of thevital role of cholesterol uptake from bilein the development
of NAFLD. Furthermore, administration of a TLR4 inhibitor also prevented the hepatic NPC1L 1-
mediated steatosis formation, suggesting alatent link between physiological roles of hepatic NPC1L1
and regulation of innate immune system.

Further analyses revealed that unlike the liver of wild-type mice that have little expression of
hepatic Npclll, the liver of L1-Tg mice displayed time-dependent changes in parameters that
indicated steatosis formation. In an early stage of the steatosis characterized by mild accumulation of
hepatic cholesterol and triglycerides (TG), between WT and L1-Tg mice fed a HFD for two weeks,
there were no significant differences in the hepatic expression of Ppara, Acox1, Cd36, Srebfl, and
Srebf2; however, the hepatic ability to secrete very low-density lipoprotein (VLDL)-TG decreased in
L1-Tg mice[2]. These results suggest that hepatic NPC1L 1 exacerbates diet-induced steatosis, which
was accompanied by decreased hepatic ability of VLDL-TG secretion. Our findings provide a deeper
understanding of L1-Tg mice as a promising NAFLD animal model that is able to re-absorb biliary-
secreted cholesterol similar to humans.
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