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Protective effect and mechanism of nobiletin on hepatic ischemia reperfusion
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Abstract: Objective To explore the effect and mechanism of nobiletin on preventing and treating hepatic ischemia reperfusion
injury (HIRI). Methods SD rats were randomly divided into control group, model group, and nobiletin (10 mg/kg) group. Activities
of alanine aminotransferase (ALT) and aspartate aminotransferase (AST) in serum of rats in each group were detected by ELISA,;
Hematoxylin-eosin (HE) staining method was used to observe the pathological changes of liver tissue in rats; Transmission electron
microscope (TEM) was used to observe the mitochondrial structure of hepatocytes in rats; Western blotting and gRT-PCR were used
to investigate protein and mRNA expressions of autophagy-related protein Beclinl, microtubule associated protein 1 light chain 3-I1
(LC3-11) and autophagy-related gene-7 (ATG-7) and p62. H202 was used to induce BRL cells to establish oxidative damage cell
models. Control group, model group and nobiletin (10 umol/L) group were set up, Western blotting and qRT-PCR were used to
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investigate the protein and mRNA expressions of Beclinl, LC3-1l, ATG-7 and p62 in BRL cells; MitoTracker staining and
immunofluorescence were used to investigate the co-localization of autophagy proteins and mitochondria in BRL cells of each group;
Effects of autophagy inhibitors and inducers on protective effect of cells of nobiletin was investigated. Results Compared with
control group, activities of ALT and AST in serum of rats in model group were significantly increased (P < 0.05), liver tissue was
diseased, number of hepatocyte mitochondria was increased and structure was disordered, the damaged mitochondria were
phagocytosed, protein and mRNA expressions of LC3-I1, Beclinl, ATG-7 were significantly increased (P < 0.05), p62 protein and
mRNA expressions were significantly reduced (P < 0.05); Compared with model group, activities of ALT and AST in serum of rats in
nobiletin group was significantly reduced (P < 0.05), liver tissue lesions were reduced, mitochondrial morphological changes were
improved, protein and mRNA expressions of LC3-11, Beclinl, ATG-7 in liver tissue were significantly reduced (P < 0.05), p62
protein and mRNA expressions were significantly increased (P < 0.05). In oxidative damage cells model, protein and mRNA
expressions of LC3-Il, Beclinl, ATG-7 in BRL cells were significantly increased (P < 0.05), p62 protein and mRNA expressions
were significantly reduced (P < 0.05), Co-localization numbers of Beclinl and MitoTracker were increased; Compared with model
group, protein and mRNA expressions of LC3-11I, Beclinl, ATG-7 in BRL cells of nobiletin group were significantly reduced (P <
0.05), p62 protein and mRNA expressions were significantly increased (P < 0.05), co-localizations numbers of Beclinl and
MitoTracker was reduced; Autophagy inhibitor 3-MA (1, 5 mmol/L) significantly enhanced the protective effect of nobiletin on BRL
cells (P < 0.05), autophagy inducer rapamycin significantly inhibited the down-regulation of nobiletin on protein and mRNA
expressions of Beclinl in BRL cells (P < 0.05). Conclusion Nobiletin has a good preventive effect on HIRI, and the mechanism

may be related to the inhibition of mitochondrial autophagy.
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Fig. 3 Effect of nobiletin on expressions of Beclinl (A), LC3-II (B), ATG-7 (C) and p62 (D) in liver of HIRI rats (x +s ,n=10)
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Fig. 4 Effect of nobiletin on mMRNA expressions of Beclinl (A), LC3-II (B), ATG-7 (C) and p62 (D) in liver of HIRI rats
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Fig.5 Effect of nobiletin on expressions of Beclinl (A), LC3-1I (B), ATG-7 (C) and p62 (D) in BRL cells (x+s,n=10)
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Fig. 6 Effect of nobiletin on mRNA expressions of Beclinl (A), LC3-II (B), ATG-7 (C) and p62 (D) in BRL cells (x +s,n=10)
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Fig. 7 Effect of nobiletin on co-localization of Beclinl and MitoTracker in BRL cells (x<200)
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