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ABSTRACT

Purpose: Our previous study demonstrated that persimmon (Diospyros kaki Thumb,) at different stages of ripening provided
different protective effects against high—fat/cholesterol diet (HFD)—induced dyslipidemia in rats, In this study, we compared
the metabolites profile and gene expressions related to triglyceride (TG)/cholesterol metabolism in vitro and in vivo after
treating with persimmon water extracts (PWE) or tannin—enriched persimmon concentrate (TEP). Methods: Primary and
secondary metabolites in test materials were determined by GC—TOF/MS, UHPLC-LTQ-ESI-T-MS/MS, and UPLC—Q-TOF-MS,
The expression of genes related to TG and cholesterol metabolism were determined by RT-PCR both in HepG2 cells stimulated
by oleic acid/palmitic acid and in liver tissues obtained from Wistar rats fed with HFD and PWE at 0, 150, 300, and 600 mg/d
(experiment |) or TEP at 0, 7, 14, and 28 mg/d (experiment Il) by oral gavage for 9 weeks, Results: PLS—-DA analysis and
heatmap analysis demonstrated significantly differential profiling of metabolites of PWE and TEP according to processing of
persimmon powder, /n vitro, TEP showed similar hypolipidemic effects as PWE, but significantly enhanced hypocholesterolemic
effects compared to PWE in sterol regulatory element—binding protein 2 (SREBP2), HMG—CoA reductase (HMGCR), proprotein
convertase subtilisin/kexin type 9 (PCSK9), cholesterol 7a—hydroxylase (CYP7AT1), and low density lipoprotein receptor (LDLR)
gene expression, Consistently, TEP and PWE showed similar hypolipidemic capacity /n vivo, but significantly enhanced
hypocholesterolemic capacity in terms of SREBP2, HMGCR, and bile salt export pump (BSEP) gene expression, Conclusion:
These results suggest that column extraction after hot water extraction may be a good strategy to enhance tannins and
long—chain fatty acid amides, which might cause stimulation of hypocholesterolemic actions through downregulation of
cholesterol biosynthesis gene expression and upregulation of LDL receptor gene expression,
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Gene GenBank accession Sequence (5'-3)
Human FAS NM_000043 F: GCTTCCGAGATICCATCCTACG
R: GCAGTCAGGCTCACAAACGA
SREBP2 NM 004599 F: CCCTGGGAGACATCGACGA
R: CGTTGCACTGAAGGGTCCA
LDLR NM_000527 F: TGTICCAAGGGGACAGTAGC
R: CGCAGT TICCTCGTCAGAT
PCSK9 NM_174936 F: AGGGGAGGACATCATIGGTG
R: CAGGTIGGGGGICAGTACC
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Table 1. Primer sequences used for real-time PCR (continued)

Gene GenBank accession Sequence (5-3')
Human (continued) HMGCR NM_000859 F: ACTTATGGCAGCATIGGCAG
R: ACTGTCGGGCTATTCAGGCT
CYP7A1 NM_000780 F: CATNMTGGGCACAGAAGCATIG
R: AGGCAGCGGICTITGAGTIAG
BSEP NM_003742 F: GGCACACTCCTIGTICCIGG
R: GTCCAATGCCIGCGACAGAT
ABCG5 NM_022436 F: GTGGATACCCAAAGCAAGGA
R: TGAAAGGAACCATIGGTAACG
GAPDH NM_002046 F: AGGCAACTAGGAIGGTIGIGG
R: TGGACTCCACGACGTACTCA
Rat SREBP1C NM_001033694 F: CATGGACGAGCTACCCTICG
R: GAAGCATGTCTICGATGTICGG
FAS NM_139194 F: CAACATTGACGCCAGTICCG
R: TICGAGCCAGTGICTICCAC
SREBP2 NM_001033694 F: CCGGGAAGAAGAGAGCTGTG
R: CAGACGACATCGGGACCAAG
LDLR NM 175762 F: AGGAGTGCAAGACCAACGAG
R: TATCTICACACTGGIGGCCG
HMGCR NM_013134 F: GAAACCCTCATGGAGACGCA
R: AGCAAGCTCCCATCACCAAG
CYP7A1 NM_012942 F: TGCCGGTACTAGACAGCATC
R: CGTCCTICAAGATGGAGAGTG
BSEP NM_031760 F: TGAAGGCATGGTGACTICTGG
R: GTGGTIGGAGAACAGAACGG
ABCG5 NM 053754 F: GGCCAGACCATGIGCAICTT
R: CCAGAGATGGCGTCCAGC
ABCG8 NM_130414 F: GATGCTGGCTATCATAGGGAGC
R: CTCTGCCIGTGATAACGICGAG
NPCI1L1 NM_001002025 F: AACAGCGAGAGGCTCACATT
R: AGTGGCGITCATGCCIGCCT
B-actin NM_031144 F: GGCACAGTCAAGGCIGAGAATG
R ATGGTIGGTIGAAGACGCCAGTA
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A R2X: 0.749 R2Y: 0.997 Q2: 0.979 p-value: 0.000231098
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These results suggest that hypolipidemic remained constant, but hypocholesterolemic effect was enhanced
by column extraction method, which might be attributed to the changes in chemical compositions.

Fig 6. Overview diagram of research scope and flow
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