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Mechanism of enhanced hepatotoxicity through fatty acid metabolic imbalance in
the progression of fatty liver disease

Kon, Kazuyoshi

3,300,000

To investigate the induction mechanism and effects of lipotoxicity in the
progression of fatty liver disease, we conducted studies using animal models mimicking some
processes of fatty liver disease. Mice with imbalance in lipid metabolism by reduction of fatty acid

desaturase 2 showed exacerbation of steatohepatitis and hepatic fibrosis due to a
high-fat/high-cholesterol diet. Hepatocyte-specific PTEN knockout mice, a model of
steatohepatitis-associated liver carcinogenesis, exhibited a decrease in antioxidants and an
increase in inflammatory cytokines during the process from steatohepatitis to hepatocellular
carcinogenesis, all which were suppressed by glycine administration. In addition, anti-tumor
immunity was also enhanced and hepatocarcinogenesis was significantly reduced bz glycine. It was
suggested that lipid metabolism imbalance contributes to exacerbation of steatohepatitis, and that
lipotoxicity impairs antitumor immunity and leads to hepatocarcinogenesis.
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Fig 1. FADS2*- mice develop more severe liver injury than wild-
TG - 2mm type mice in HFHC diet-induced steatohepatitis. A:
Representative image of H-E staining (scale bar 100 um). B: The
4- liver-to-body weight ratio was significantly increased in both groups
hydroxynonenal 4HNE CDS8 by HFHC. C: Serum ALT levels were significantly elevated by

HFHC in FADS2*" mice compared to wild-type mice.
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2 Fig 2. Expression of inflammatory cytokine and ch kines in liver is enh d by HFHC in

FADS2*"- mice. A: HFHC-fed FADS2"~ mice showed more than 2-fold upregulation in hepatic
expression of TNFa as compared to HFHC-fed wild-type mice. B: The expression of chemokines such as
C-C motif chemokine 2 (CCL2) and chemokine (C-X-C motif) ligand 2 (CXCL2) in liver tissue was more
increased in HFHC-fed FADS2"" mice than in HFHC-fed wild-type mice.
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heme oxygenase 1 HFHC FADS2+/- Fig. 3. FADS2*- mice develops marked fibrosis by HFHC
BL6 2 diet. Siriusred staining revealed marked pericellular fibrosis

PDG FB TG FB 1 in FADS2*- mice fed HFHC (scale bar 100 pm).
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Fig. 4. Expression of fibrosis-associated factors in liver is enhanced by
HFHC in FADS2*" mice. A: TGF1 mRNA expression was
significantly increased by 1.5 = 0.1-fold in HFHC-fed FADS2*~ mice
compared to 1.2 & 0.0-fold in HFHC-fed wild-type mice. B: Whereas the
mRNA expression of type I collagen was not increased by HFHC diet in
(2) wild-type mice, it was significantly increased in HFHC-fed FADS2"
mice.
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Fig. 5. The effect of glycine on tumorigenesis of hepatocyte-specific PTEN KO mice
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Fig. 6. The effect of glycine on anti-tumor immunity in liver of hepatocyte-specific PTEN KO mice
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