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Abstract: Objective To explore the effect and related mechanisms of different polarity parts of Chaihu (Bupleuri Radix) on human
liver cancer SMMC-7721 cells. Methods  After treating SMMC-7221 cells with different polarity parts of Bupleuri Radix, the cell
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proliferation ability was evaluated using MTT assay; Scratch assay was used to examine cell migration ability; Flow cytometry was
used to detect cell cycle and apoptosis; qRT-PCR and Western blotting were used to detect the expressions of gene and protein related
to cycle arrest, apoptosis and migration in liver cancer cells after intervention with low polarity part (LPB) and medium polarity part
(MPB) of Bupleuri Radix; Metabolomics techniques was used to detect changes in endogenous foreign bodies in liver cancer cells
before and after LPB and MPB intervention, and the metabolic pathways regulated by LPB and MPB were analyzed by Kyoto
encyclopedia of genes and genomes (KEGG). Results Compared with control group, LPB and MPB could significantly inhibit the
proliferation of SMMC-7721 cells (P < 0.05, 0.01, 0.001), LPB could significantly inhibit the cell migration (P < 0.05, 0.01). LPB
blocked cells in G1 and Gz phases, while MPB blocked cells in G2 phase. LPB significantly down-regulated the gene expressions of
neuronal PAS domain protein 2 (NPAS2), cyclin dependent kinase 1 (CDK1), CDK2, Cyclin Bl and Cyclin E in liver cancer cells (P <
0.05), while MPB significantly down-regulated the gene expressions of cell division cycle 25B (CDC25B), CDK1 and Cyclin Bl (P <
0.05). LPB significantly down-regulated the protein expressions of NPAS2 and CDC25A (P <0.01), LPB and MPB significantly down-
regulated the protein expressions of B-cell lymphoma-2 (Bcl-2) (P < 0.01, 0.001), and up-regulated the protein expressions of Bcl-2
associated X protein (Bax), cytochrome C (Cyt-C), cysteine aspartate protease-3 (Caspase-3), matrix metalloproteinase-9 (MMP-9)
and tissue inhibitor of metalloproteinase-1 (TIMP-1) (P < 0.05, 0.01, 0.001). The metabolomics results showed that the occurrence of
liver cancer was closely related to the disruption of seven metabolic pathways, including glycerophospholipid metabolism and
sphingophospholipid metabolism. Conclusion LPB and MPB can inhibit the proliferation of liver cancer cells and promote cell
apoptosis. The arrest of liver cancer cells in the G phase is mainly related to the Npas2-CDC25A-CDK2-Cyclin E complex, and in the
G2 phase is mainly related to the CDC25B-CDK1-Cyclin Bl complex. Apoptosis is mainly related to the Npas2-CDC25A target and
the activation of mitochondrial apoptosis pathway. In addition, LPB and MPB can intervene in metabolic pathways such as
glycerophospholipid metabolism and sphingophospholipid metabolism to exert anti liver cancer effects.

Key words: Bupleuri Radix; liver cancer; apoptosis; cell cycle; metabolomics; glycerophospholipid metabolism; sphingophospholipid
metabolism
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A HPB 4 (4258 5.952 mg/mL), 4K 3 MR
flo BEZAHEMNFRIZ), XNRAMNAS G L)
5 7RI, Ki 9% 24 he BALIIA 100 uL 7 10% MTT
85 FRIE, B 9% 4 h J5 7 LIS N 100 uL DMSO,



- 2274 -

FED 20244E4 7 $55% B 78 Chinese Traditional and Herbal Drugs 2024 April Vol. 55 No. 7

W RE), RABEFRMUAE 490 nm AL & ROEE (4)
B, TS 20,
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mg/mL) A MPB (EZj& 0.121. 0.181. 0.242
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2.5 XIJRSCISAM SMMC-7721 4REEIERS

SMMC-7221 #HffILL 1X 105 AN/mL #Fh T 6 5L
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Npas?2 F: GCACTAAAGGACAAGGG 93
R: TGGCGAATGACTGGTAT

CDC254 F: CCTTGACAACCGATGC 202
R: CAGGGATAAAGACTGATGAA

CDC25B F: ACAGCGAAACCCCAAAGA 243
R: TGATGGCAAACTGCTCGT

CDK1 F: GGAACTTCGTCATCCAAATA 129
R: TACTGACCAGGAGGGATAGA

CDK2 F: GAAACAAGTTGACGGGAGA 171
R: TGATGAGGGGAAGAGGAA

Cyclin BI F: GCACTTTCCTCCTTCTCA 100
R: CGATGTGGCATACTTGTT

Cyclin E  F: GGATGTTGACTGCCTTGA 105
R: CACCACTGATACCCTGAAA

GAPDH F: CCACTCCTCCACCTTTG 106

R: CACCACCCTGTTGCTGT
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e &, RAFEMZ 12%+ e L0 BREN- 58 174 45 ik
FEhE ik, % PVDF B, S%BifE2E@hE A 1 h
Ja, HEIN—HT (1:1000), 4 CHELR: N
AP, ZWEWE 1h, HECL &5, %0,
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0.2 mL/min; #EFEHRE S pl; A0 40 Co
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H6F SMMC-7221 48 g (4 i/ FH B8 5% MPB 15
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P<0.05 "P<0.01 ""P<0.001 vs control group (0 mg-mL™"), same as below figures.

Bl 1 LR EMRMEIRAIN SMMC-7221 F1 LO-2 #AREIE5EAIS0E (X s, n=23)
Fig. 1 Effect of different polarity fractions of Bupleuri Radix on proliferation of SMMC-7221 and LO-2 cells
(Xxts,n=3)
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