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Abstract: Objective To investigate the effect and mechanism of Punica granatum flower extract (PFE) and its active components
betulinic acid and luteolin on palmitic acid-induced lipid deposition in HepG2 cells. Methods CCK-8 method was used to determine

the effects of palmitic acid, simvastatin, PFE, betulinic acid and luteolin on viability of HepG2 cells, so as to determine the subsequent
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dosage. Lipid deposition model of HepG2 cells was established with 500 pmol/L palmitic acid. At the same time, PFE (50, 100, 200
mg/L), betulinic acid (40, 80, 160 pmol/L) and luteolin (40, 80, 160 pmol/L) were given for intervention, and intracellular lipid content
was measured by oil red O staining; The contents of triglyceride (TG) and total cholesterol (TC) in cells were determined by GPO-PAP
method; The rate of early and late apoptotic cells was detected by flow cytometry; Western blotting was used to detect expressions of
apoptosis factors B-cell lymphoma-2 (Bcl-2), Bcl-2 associated X protein (Bax) and phosphatidylinositol 3-kinase/protein kinase B
(PI3K/Akt), Janus kinase 2/signal transducer and activator of transcription 3 (JAK2/STAT3) pathway related proteins; The mRNA
expressions of PI3K, Akt, JAK2 and STAT3 were determined by qRT-PCR. Results PFE (50, 100, 200 mg/L), betulinic acid (40, 80,
160 umol/L) and luteolin (40, 80, 160 pumol/L) which had no significant effect on cell viability were selected for subsequent
experiments. Compared with control group, the contents of lipid, TC and TG in cells of model group were significantly increased (P <
0.001), apoptosis rate was significantly increased (P < 0.001), PI3K, Akt, Bax proteins and PI3K, Akt mRNA expression levels were
significantly increased (P < 0.001), JAK2, STAT3, Bcl-2 proteins and JAK2, Akt mRNA were significantly increased. Compared with
model group, the contents of lipid, TC and TG in cells of each drug group were significantly decreased (P < 0.05, 0.01, 0.001), apoptosis
rate in early and late stages were significantly decreased (P <0.01, 0.001), PI3K, Akt and Bax proteins and PI3K, Akt mRNA expression
levels in cells were significantly decreased (P < 0.01), JAK2, STAT3 protein and mRNA expression levels were significantly increased
(P <0.05, 0.01, 0.001), and Bcl-2 protein expression level in PFE group and betulinic acid group were significantly increased (P <
0.01, 0.001). Conclusion PFE, betulinic acid and luteolin could improve lipid deposition induced by palmitic acid in HepG2 cells,
and its mechanism may be related to inhibiting apoptosis induced by free fatty acids and regulating PI3K/Akt and JAK2/STAT3
pathways.

Key words: Punica granatum L. flower; hyperlipidemia; lipid deposition; HepG2 cells; palmitic acid; betulinic acid; luteolin; apoptosis;

phosphatidylinositol 3-kinase/protein kinase B pathway; Janus kinase 2/signal transducer and activator of transcription 3 pathway
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Fig. 1 Effects of palmitic acid, simvastatin, P granatum flower extract, betulinic acid and luteolin on survival rate of HepG2

cells (Xxts,n=5)
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Fig. 2 Effects of P. granatum flower extract, betulinic acid and luteolin on lipid content in HepG2 cells (X £ s, n = 3)

P <0.001 vs model group, same as below figures
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Fig. 3 Effects of P. granatum flower extract, betulinic acid and luteolin on TC and TG contents in HepG2 cells (X = 5, n=15)
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Fig. 4 Effects of P. granatum flower extract, betulinic acid and luteolin on apoptosis of HepG2 cells (X £ s, n =3)
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Fig. 5 Effects of P. granatum flower extract, betulinic acid and luteolin on Bax and Bcl-2 protein expressions in HepG2 cells
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