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Atorvastatin alleviates liver degeneration by inducing Nrf2 in rats with non-alcoholic fatty liver disease

MIN Fang-yuan1 ,QIN Hong—en1 ,XIAO Hui' ,ZHOU Hui’ ,MA Yun-fei' (1. Department of Pharmacy, Central Hospital of Enshi
Tujia and Miao Autonomous Prefecture, Enshi Hubei 445000, China; 2. Department of Pharmacy, Minda Hospital Affiliated to Hubei
University for Nationalities, Enshi Hubei 445000, China)

Abstract: Objective To observe the protective effect of atorvastatin on liver of rats with non-alcoholic fatty liver disease ( NAFLD) ,
and explore its mechanism of action. Methods A total of 50 healthy SD rats were enrolled and randomly divided into the control group,the
model group,the low-dose atorvastatin group, the medium-dose atorvastatin group and the high-dose atorvastatin group, with 10 rats in each
group. Except that the control group was fed with common diet, the other groups were fed with high-fat diet to induce NAFLD model. The
low-dose atorvastatin group ,the medium-dose atorvastatin group and the high-dose atorvastatin group were given daily intragasiric administra-
tion of 2. 5 mg/kg,5. 0 mg/kg, 10. 0 mg/kg atorvastatin for 4 weeks. After the experiment, the levels of serum aspartate transaminase
(AST) ,alanine aminotransferase ( ALT) ,total cholesterol (TC) ,triglyceride (TG) ,high density lipoprotein ( HDL) ,low density lipoprotein
(LDL) ,blood glucose and serum insulin were detected. The levels of malondialdehyde (MDA ) ,superoxide dismutase (SOD) and glutathione
peroxidase ( GSH-Px) in liver tissues were detected. The pathological changes of rat liver tissue were observed by HE staining. The apoptosis
of liver cells was detected by TUNEL staining. The expression of nuclear factor E2 related factors (Nrf2) ,p-Nrf2 ,heme oxygenase ( HO-1)
and NAD(P) H: quinone oxidoreductase 1 (NQOI1) in liver tissues were detected by Western blot. Results  Atorvastatin could significantly
relieve the increase of body mass, insulin resistance and dyslipidemia in high-fat induced NFALD rats (P <0.05). Atorvastatin could
significantly improve fatty degeneration of liver tissues and reduce apoptosis of liver cells. Atorvastatin could significantly increase the levels
of antioxidant enzymes SOD, GSH-Px in liver tissues, and reduce the formation of MDA (P < 0. 05). In addition, atorvastatin could
significantly induce phosphorylation of Nrf2 in liver tissues, and up-regulate the expression of HO-1 and NQO1 (P <0.05). Conclusion
Atorvastatin can not only improve the dyslipidemia of NFALD rats, but also reduce oxidative stress level and prevent NAFLD progress by
activating Nrf-2/HO-1/NQO1 signaling pathway and promote the expression of downstream antioxidant enzymes such as SOD, GSH-Px.
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