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Prdx4 and SOD1 double knockout mouse as a useful tool for exploring oxidative

and ER stress—induced hepatic disorder
Ryusuke Akihara, Takujiro Homma, Toshihiro Kurahashi,
Jaeyong Lee, Junichi Fujii (Department of Biochemistry and
Molecular Biology, Graduate School of Medical Science, Yamagata
University)

Among multiple factors, oxidative stress and endoplasmic reticulum
(ER) stress are promising causes for developing steatosis and the
progression of non-alcoholic steatohepatitis (NASH). It has been
reported that mice deficient for superoxide dismutase 1 (SOD1), a
superoxide-detoxifying enzyme, spontaneously develop steatosis. We
have previously demonstrated that the coordinate action of oxidative
stress and following ER stress caused by SOD1 deficiency are the
underlying mechanism for lipid droplet accumulation using primary
cultured hepatocytes. Meanwhile, peroxiredoxin 4 (Prdx4) works on
coupling hydrogen peroxide catabolism with oxidative protein folding in
ER and hence exerts protection against oxidative stress via elimination
of hydrogen peroxide. In fact transgenic overexpression of human Prdx4
protects mice against the progression of NASH that is triggered by
feeding a methionine- and choline-deficient (MCD) diet. In the current
study, we generated Prdx4 and SOD1 double knockout (Prdx4 "~
Sod1™") mice and examined if the combined deletion of Prdx4 and
SOD1 aggravated NASH compared to single knockout. As results,
spontaneous liver damage characterized by caspase-3 activation and
plasma ALT elevation was evident in the developing Prdx4 '~ Sod1 ™"~
mice, which showed increased incidence of premature death before
adulthood, and was effectively ameliorated by supplementing vitamin C
(ascorbic acid). Then we explored nutritional factors that might
ameliorate NASH using Prdx4 '~ Sod1™/~ mice. The double knockout
mice fed with the MCD diet developed hepatic steatosis with further
increase in plasma ALT. The liver damage was markedly attenuated by
genistein, a soy isoflavone with antioxidant and anti-inflammatory
properties. Thus, Prdx4 '~ Sod1 = mice will be a useful pathological
animal model for studying NASH development and testing other

potential treatments.
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1) Vissink A. et al. (2010) Int. J. Radiat. Oncol. Biol. Phys., 78, 983-991
2) Pringle S. et al. (2013) Stem Cells, 31, 613-619
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Fig.1 Re-epithelialization rate with healing time.
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Fig.1 Implant-bone shear strength with implantation time.
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