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Gut derived intestinal bacteria and the pathogenesis of NASH
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Nonalcoholic fatty liver disease (NAFLD) is an important cause of chronic liver injury in many
countries based on the increased in the obese. NAFLD ranges from benign simple steatosis to
nonalcoholic steatohepatitis (NASH). NASH includes progressive fibrosis and hepatocellular carci-
noma. However, the mechanisms involved in the development of NAFLD are not yet fully clarified
and therapeutic options are limited. In recent years gut derived LPS is considered a potent induc-
er of liver inflammation in NASH. Considering that it is hard to believe the obese NAFLD liver
is exposed with the massive gut derived bacteria, Thus, we hypothesized that responsivity against
gut-derived bacterial endotoxin might be enhanced under simple steatosis compared with that of
the healthy liver. We demonstrate that upregulation of CD14 (co-receptor of LPS) by leptin-medi-
ated signaling is critical to hyperreactivity against endotoxin during NASH progression in mouse
model using a microarray analysis. Upregulation of CDI14 in Kupffer cells (hepatic macrophages)
and hyperreactivity against low-dose LPS were observed in high-fat diet (HFD)-induced steatosis
mice, but not chow-fed control mice. Hyperresponsivity against low-dose LPS led to accelerated
NASH progression, including liver inflammation and fibrosis. Administering leptin in chow-fed mice
caused increased hepatic expression of CDI14 via STATS3 signaling, resulting in hyperreactivity
against low-dose LPS without steatosis. In contrast, a marked decrease in hepatic CD14 expression
was observed in leptin-deficient ob/ob mice, despite severe steatosis. Leptin is secreted from the
adipose tissue and acts on inhibiting appetite, but high serum levels of leptin is observed in obese
people due the refractory effect of leptin, so called leptin resistance in obese people. In humans,
we observed significantly positive correlations between the serum leptin levels and hepatic CD14
expression levels. These results clearly indicate that the positive correlation between serum leptin
levels and hepatic CD14 expression is closely linked to the progression to NASH. Our results indi-
cate that obesity-induced leptin plays a crucial role in NASH progression via enhanced responsiv-
ity to endotoxin, and we propose a novel bacteria-mediated progression of this disease, and these
results shed light on the novel therapeutic approaches for the treatment of NASH utilizing the
manipulating the gut microbiota.





