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ABSTRACT Objective: To investigate the effects of different fatty acids on lipid accumulation and cell injury in liver cell lines, and
to choose a suitable reagent and liver cell lines to establish a cell model of advanced metabolic dysfunction-associated fatty liver disease
(MAFLD) with severe cell damage and inflammatory response. Methods: HepG2 and LO2 cells were exposed to oleic acid (OA) or
palmitic acid (PA) or their combination at ratios of 2:1 respectively. Cell Counting Kit-8 (CCK-8) assay was carried out to assess cell pro-
liferation; the degree of lipid accumulation was detected by oil red O staining and triglyceride enzyme assay; the mRNA expression levels
of apoptosis-related proteins, fibrosis-related proteins, autophagy-related proteins, and inflammatory factors were detected by qRT-PCR.
Results: HepG2 cells were treated with 0.25 mmol/L PA for 24 h, which significantly induced the accumulation of TG and lipids, but had
no significant effect on LO2 cells. Two cells were treated with OA alone or a mixture of OA and PA-induced lower cytotoxicity with less
weakened functional capacity than did PA alone. Conclusion: HepG2 cells were treated with PA alone is more suitable for establishing a
kind of serious liver cell injury and inflammation of MAFLD cell model.
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Table 1 PCR primer sequences

Gene Primer sequence( 5'-3")
GAPDH F CATCACTGCCACCCAGAAGACTG
R ATGCCAGTGAGCTTCCCGTTCAG
Bax F CGGGTTGTCGCCCTTTTCTA
R GAGGAAGTCCAATGTCCAGCC
Bcl-2 F CAGTGTGGTCTCCGAATGTCTG
R GCCTCTGTTCCTTCCCTCTACA
Cleaved caspase-3 F TGGAAGCGAATCAATGGACTCT
R TGAATGTTTCCCTGAGGTTTGC
a-SMA F TATGCCTCTGGACGCACAACT
R GCTCAGCAGTAGTAACGAAGGAA
Col.I F CCCGGGTTTCAGAGACAACTTC
R TCCACATGCTTTATTCCAGCAATC
LC3-1I F ACCCTGAGTCTTCTCTTCAGGT
R GTTGCGCTTCACAACTCAGG
P62/SQSTM1 F GCCATTGCGGAGCCTCATCT
R CAGCCATCGCAGATCACATTG
Beclin-1 F AGGCAGTGGCGGCTCCTATTC
R TGAGGACACCCAGGCAAGACC
NLRP3 F CAACCTCACGTCACACTGCT
R TTTCAGACAACCCCAGGTTC
TNF-a F CGAGTGACAAGCCTGTAGC
R GGTGTGGGTGAGGAGCACAT

Note: F(forward); R(reverse); Bel-2(B-cell lymphoma-2); Bax(Bcl-2 associated protein X); a-SMA (a-smooth muscle actin); Col.I(collagen type I); LC3

(microtubules associated protein light chain 3); NLRP3(nod-like receptor protein 3); TNF-a(tumor necrosis factor-a).
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Fig.1 Cell viability detected by CCKS assay after treatment with different
concentrations of fatty acids at 24 h/48 h
Note: The effects of different concentrations, different times of PA, OA, and the mixture of 1:2 on the
cell viability of HepG2 cells (A) or LO2 cells (B).
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Fig.2 Triglyceride levels detected by Triglyceride assay kit after treatment with different concentrations of fatty acids at 24 h/48 h
Note: Effects of different concentrations, different times of PA, OA, and a mixture of 1:2 on TG accumulation in HepG2 cells (A) or LO2 cells (B).
*P<0.05, **P<0.01 vs. control group; “P<0.05, #P<0.01 vs. PA group.
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Fig.3 The degree of lipid accumulation observed by oil red O staining after 24 hours of treatment with different fatty acids(x 200)
Note: Oil red O staining to observe lipids deposition after 24 h induction of HepG2 cells (A) or LO2 cells (B) by 0.25 mol/L PA, 0.5 mol/L OA, and the

final concentration of 0.75mol/L PA, OA (1:2) mixture.
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Fig.4 The mRNA expression levels of apoptosis-related proteins, fibrosis-related proteins, autophagy-related proteins, and inflammatory factors were
detected by qRT-PCR
Note: 0.25 mol/L PA, 0.5 mol/L OA and the final concentration of 0.75mol/L PA, OA (1:2) mixture induced apoptosis-related protein (Bax, Bcl-2, Cleaved
caspase-3), fibrosis-related proteins (a-SMA, Col.I), autophagy-related proteins (LC3- I, P62/SQSTMI, Beclin-1), inflammatory factors (NLRP3, TNF-
) relative expression levels in HepG2 cells (A) or LO2 cells (B) for 24 h. *P<0.05, **P<0.01 vs. control group; “P<0.05, #P<0.01 vs. PA group.
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