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Abstract: Objective To investigate the mechanism of liraglutide ameliorates hepatic steatosis by
regulation silent information regulator 1 (SIRT1) / adenosine monophosphate-activated protein
kinase (AMPK) pathway in mice. Methods Twenty-four healthy 6-week-old C57BL/6J male
mice were randomly divided into control group, model group, model + liraglutide group, model +
SIRT1 group, model + SIRT1 + liraglutide group and model + SIRT1-NC group, 4 mice in each
group. Mice in control group were fed with regular feed and received subcutaneous injection
of equal volume physiological saline. Mice in model group were fed with high-fat diet for
12 weeks to establish a metabolic dysfunction-associated fatty liver disease (MAFLD) model,
followed by tail vein injection of SIRT1 interference lentivirus and liraglutide for 3 weeks. The
levels of serum triglycerides and alanine aminotransferase (ALT) of mice in each group were
detected. HE staining and oil red O staining were used to observe liver tissue pathology. Real-
time fluorescence quantitative RT-PCR was used to detect the gene expression levels of AMPK,
SIRT1, liver kinase B1 (LKB1) and sterol regulatory element binding protein-1c (SREBP-1c).
Western blot was used to detect the protein expression levels. Results Liraglutide could reduce
body mass, liver wet weight, serum triglycerides and ALT level of C57BL/6] mice with high-fat
diet, and oil red O staining showed a decrease in hepatic lipid droplets. Compared with model
group, SIRT1 (0.212 £+ 0.110 vs. 0.076 + 0.010), AMPK (0.518 £ 0.051 vs. 0.248 + 0.023), LKB1
(1.023 £ 0.039 vs. 0.576 = 0.029) gene expression levels and AMPK (0.212 + 0.026 vs. 0.100 =
0.006), LKB1 (0.413 = 0.016 vs. 0.221 + 0.015) protein expression levels were upregulated of
mice in the model + liraglutide group, while SREBP-1c¢ gene (0.727 £ 0.249 vs. 9.007 £+ 1.530)
and protein (0.187 + 0.008 vs. 0.824 + 0.114) expression levels were downregulated (all P <<
0.05). Compared with model group, gene expression levels of SIRT1 (0.029 £ 0.003 vs 0.076 +
0.010), AMPK (0.105 + 0.013 vs 0.248 £ 0.023) and LKB1 (0.333 + 0.106 vs 0.576 + 0.029)
were all downregulated in the model + SIRT1 group (all P << 0.05). Compared with model +
SIRT1 group, LKB1 (0.945 £ 0.110 vs. 0.333 + 0.106; 0.380 = 0.004 vs. 0.145 = 0.014) and
AMPK (0.319 + 0.051 vs. 0.105 = 0.013; 0.181 + 0.039 vs. 0.051 = 0.012) gene expression
and protein expression in model + SIRT1 + liraglutide group were upregulated, while
SREBP-1c gene expression was downregulated (4.239 £ 0.554 vs. 12.740 + 0.976) (all P <
0.05). Conclusions Liraglutide may improve liver lipid toxicity in C57BL/6J mice by directly
upregulating the gene and protein expression levels of SIRT1/AMPK signaling molecules, or
indirectly activating LKB1 and enhancing AMPK gene and protein expression, antagonizing
SREBP-1c gene and protein expression, thereby reducing lipid synthesis related molecular
levels. Interference with SIRT1 expression weakens the effect of liraglutide upregulating the
SIRT1/AMPK pathway on improving liver steatosis.

Keywords: Liraglutide; Silent information regulator 1; Adenosine monophosphate-activated
protein kinase; Mice; Metabolic dysfunction-associated fatty liver disease
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ARV, 1% OBEIAT 404k, XFE K
Yoo MANIRHER, ZWEiFKIEDE, HHNZEKH
Pes IIANFLYSE3 min, Y@, 25 H80%
LTERLIKS s, 95% L BERE /K2 min, TE/K ZEERL K
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15 min; 60%5F A BE/MC AR FEMW; FHAARRE Y
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DL E; B (12000 t/min, BS02F4224 cm, 4 °C,

15 min) , {83 B35, MMAT5%OEE, fEITEE
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AR 40 2.11+0.84 2.11+0.84 1.78 £0.77 2.11+0.51
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PiE 0.919 0.919 0.450 0.246
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BIS. XHHEAL. BEAIZH . RS by g kAL . R+
SIRT14H. &%+ SIRT1 +Fhr & k2. #5%+ SIRTI-
NCAEHE A (1514 £ 396.3) 4>, (4478 +
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PRI+ SIRT1 -+ 47 & ik 20 5 2% /> T #5784+ SIRT141
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2.7 qRT-PCR# M SIRTI. AMPK. SREBP-Ic.
LKBI1 B At Rk & XfMEL. BRI, i+
Fdr &k . A+ SIRT14 . #E+ SIRTI1+F]
b fk4H . f%+ SIRTI-NCZH, SIRT1 mRNAAH
X F ik &4 M9 1.002 £ 0.001. 0.076 + 0.010,
0.212 + 0.110. 0.029 + 0.003. 0.101 = 0.036+
0.058 £ 0.012, ZRASIIFENL (F=1856, P <
0.001) ; AMPK mRNAA X} IE &4 7 81.000 =
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mRNA M X 1A &8 7E AR+ R 4 & ki 3 B 2%k
W, TMSREBP-lc mRNAMXRIEEE Z FiF (PH<
0.05) ; 5+ SIRTIZHAHEL, #ifl+ SIRT1 +
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2.8 Western blotte | & &) R ik & XfHRAL, HifI4], i
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0.0001) , LKBI# HFRIEES70.376 + 0.023,
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