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Abstract: This study aimed to investigate halofuginone's inhibitory effect and mechanism on the activity of
hepatocellular carcinoma cells. HepG2 cells were used to detect the effects of halofuginone. After treatment, cell
activity, cell migration, cell cycle, and cell apoptosis were detected by CCK-8, transwell, and flow cytometry,
respectively. The expression levels of growth and metabolism-related factors such as citrate synthase (CS),
ketoglutarate dehydrogenase (OGDH), and isocitrate deoxygenase (IDH) were detected by real-time quantitative
PCR and Western blot. Compared with the control group, the activity of HepG2 cells was significantly inhibited by
halofuginone (P < 0.01), the migration rate of HepG2 cells was decreased (P < 0.01), the apoptosis of HepG2 cells
was induced (P < 0.01), and the cell cycle was arrested in S phase (P < 0.01). The expression levels of tricarboxylic
acid key enzymes CS, IDH3, and OGDH were up-regulated, the expression level of isocitrate dehydrogenase
isoenzymes IDH1 and IDH2 were down-regulation. In conclusion, halofuginone can inhibit the proliferation and
migration of HepG2 cells and promote apoptosis in a dose-dependent manner, which may be due to the promotion
of the aerobic metabolism of cells.
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Table 1

Primers for gene amplification. CS: Citrate synthase; IDH: Isocitrate deoxygenase; OGDH: Ketoglutarate dehydrogenase

Primer name Forward primer

Reverse primer

CS 5-TGCTTCCTCCACGAATTTGAAA-3'
IDH1 5-TGTGGTAGAGATGCAAGGAGA-3'
IDH2 5'-CGCCACTATGCCGACAAAAG-3'
IDH3 5'-TGCTGCCAAAGCACCTATTCA-3'
OGDH 5'-GGCTTCCCAGACTGTTAAGAC-3'
-Actin 5'-AGAGCTACGAGCTGCCTGAC-3'

5'-CCACCATACATCATGTCCACAG-3'
5-TTGGTGACTTGGTCGTTGGTG-3'
5'-ACTGCCAGATAATACGGGTCA-3’
5-GTGACCGGCTGCTATTGGG-3'
5-GCAGAATAGCACCGAATCTGTTG-3'
5'-AGCACTGTGTTGGCGTACAG-3'
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Figure 1 The growth inhibition of halofuginone hydrobromide (HH) on HepG2 cells. n = 3, x 5. "P < 0.05, P < 0.01 vs control (Ctrl)
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Figure 2 The growth inhibition of HH on HepG2-C3A and Huh-7 cells. n =3,x £
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Figure 3

migration analysis. n =3, x +s. "P < 0.01 vs Ctrl
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Inhibitory effect of HH on migration of HepG2 cells. A: The microscopic images detected via transwell (x100); B: Relative
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Figure 4 The effect of HH on apoptosis of HepG2 cells. A: HH treats HepG2 cells for 24 h; B: HH treats HepG2 cells for 48 h. n = 3,
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Figure 5 Effects of HH on the cell cycle of HepG2 cells
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Figure 8 Molecular mechanism of inhibition of halofuginone on

HepG2 cells
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