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Effect and mechanism of ligustrazine in acute liver failure mediated by AMPK/
SIRT1 pathway
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Abstract: Objective To investigate the effect of ligustrazine on lipopolysaccharide (LPS)/D-galactose (D-GalN) - induced acute liver
failure in mice, and its mechanism. Methods C57BL/6J mice were randomly divided into control group, model group, ligustrazine
group, and ligustrazine + SIRT1 inhibitor (EX527) group, each group had 10 mice. The mice model of acute liver failure was established
by ip LPS/D-GalN, and the serum levels of aspartate aminotransferase (AST) and alanine aminotransferase (ALT) were detected in
each group. Hematoxylin and eosin (HE) staining was used to detect the pathological changes of liver tissue in each group. mMRNA
levels of tumor necrosis factor-o. (TNF - a), interleukin (IL)-6, IL-1B, and cyclooxygenase-2 (COX-2) in liver tissue of each group
were detected by real-time fluorescent quantitative PCR (RT-qgPCR). Contents of oxidative stress factors glutathione (GSH),
malondialdehyde (MDA), and superoxide dismutase (SOD) in liver tissue were detected. Western blotting was used to detect the levels
of silencing regulatory protein 1 (SIRT1), phosphorylated adenosine monophosphate activated protein kinase (p-AMPK) o/AMPKa.
protein and autophagy-related proteins human microtubule-associated protein 1 light chain 3 (LC3) -11/LC3-1 and p62 in liver tissue of
mice in each group. Results Compared with the model group, the serum levels of ALT and AST in ligustrazine group were
significantly decreased, the necrosis area of hepatocytes and the infiltration of inflammatory cells were significantly decreased, and the
mRNA and protein levels of MDA, TNF-a, IL-6, IL-1pB, and COX-2 in liver tissue were significantly decreased. Protein levels of
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SOD, GSH, SIRT1, P-AMPKa /AMPKa, and LC3-11/LC3-I were significantly increased (P < 0.05). EX527 treatment significantly
reversed the effect of ligustrazine on acute liver failure mice. Conclusion Ligustrazine exerts hepatic protection by inhibiting the
inflammatory response in acute liver failure mice induced by LPS/D-GalN, and its mechanism may be related to AMPK/SIRT1

signaling pathway and autophagy.
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Fig. 1 Effects of ligustrazine on serum ALT and AST levels
in acute liver failure mice ( X s, n =10 )
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Fig. 2 Effect of ligustrazine on pathological changes of liver
tissue in acute liver failure mice (HE staining, >400)
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Fig. 3 Effect of ligustrazine on the level of oxidative stress in liver tissues of acute liver failure mice ( x #s,n=10 )
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Fig. 4 Effect of ligustrazine on level of inflammatory cytokines in liver tissue of acute liver failure mice ( X +s,n =10 )
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Fig.5 Effect of ligustrazine on AMPK/SIRT1 pathway protein in liver tissue of acute liver failure mice ( X +s, n =10 )

15 A .
LC3-1 [ T - " A
=y X o T
LC3-| RN g E=n Sy B, o] # ®
: ol z
. . E |
— . B3o5 A e
2 = N 1
o i |5 :
So.0 o . -
MR R IEE IS papit *ﬁ’ﬂ JIE5mgs )||+'Tl%+ MR OB ISR IS
EX527 EX527 EX527

LSx AL "P<<0.05; SELBUALLEL:

#P<<0.05; 5)IIEEALLE: AP<<0.05

P < 0.05 vs control group; *P < 0.05 vs model group; 4P < 0.05 vs ligustrazine group

6 JIZEMAMFFENRIFELAFAREANZM ( x+s, n=10)

Fig. 6 Effect of ligustrazine on autophagy protein in liver tissue of acute liver failure mice ( X s, n =10 )
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