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Inhibitory effect of asiatic acid on human liver carcinoma cells via cell cycle block-
age and apoptosis induction

GUO Bingjie, ZHAO Shasha”, LING Changquan (Department of Traditional Chinese Medicine, Naval Military Medical University,
Shanghai 200433, China)

[Abstract] Objective: To investigate the inhibitory effect of asiatic acid (AA) on malignant biological behaviors of human liver cancer
cells and to explore the mechanism. Methods: Human liver cancer cell line (Huh7) was used as research subject, and treated with differ-
ent concentrations of AA (0, 5, 10, 25, 50, 100 umol/L) in vitro. The effect of AA on cell proliferation was determined by CCK-8 and
EdU assay; the apoptosis and cell cycle distribution were detected by flow cytometry, while the expressions of apoptosis-related pro-
teins (AKT, P-ERK 1/2 , p38, cleaved-caspase3, cleaved-caspase9, BAX, Bcl-2, AKT, ERK, p38, pro-caspase 3 and pro-caspase 9)
were examined by WB. Results: AA could inhibit the proliferation of Huh7 cells in a dose- and time-dependent manner (all P<0.05).
After being incubated with 10 umol/L AA for 24 h, the proliferation of Huh7 cells was significantly inhibited (P<0.05), the apoptosis
rate was significantly increased (P<0.05), and cell cycle was arrested in G1 phase (P<0.05). AA induced p-p38 expression, but inhibited
the expression of p-AKT and p-ERK in a dose-dependent manner (all P<0.05). In addition, as the concentration of AA increased, the
levels of cleaved-caspase 3, cleaved-caspase 9 and BAX increased, while the level of Bel-2 decreased (all P<0.05). Conclusion: AA in-
hibits the proliferation of human liver cancer cells and promotes its apoptosis, which is associated with the MAPK and PI3K/AKT path-
ways.
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A: EdU incorporation in Huh7 cells with different concentrations of AA for 24 h measured by flow cytometry. Black curve is 0 umol/L

AA, green curve is 10 pmol/L AA (left), 50 pmol/L AA (middle), 100 pmol/L AA (right); B: Quantification of EdU incorporation in

Huh7 cells; C: Effect of different concentrations of AA (0, 10, 50 and 100 pmol/L) treatment for 24 h on Huh7 cells was detected by
FITC-Annexin V/PI Flow Cytometry; D: Quantification of apoptosis of Huh7; E: Flow cytometry data revealed cell cycle distributions

of Huh7 after incubation with AA (0, 10, 50 and 100 pmol/L) for 24 h; F: Quantification of cell cycle distributions of Huh7
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Fig. 2 Effect of AA on Huh7 cell proliferation and apoptosis
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A: The expression level of cleaved-caspase3, pro-caspase3, cleaved-caspase9, pro-caspase9, BAX and Bcl-2; B: Quantification of the

relative protein expression levels were normalized against the value of B-actin protein expression. Signal pathways associated with
MAPK and PI3K/AKT; C: The expression level of p-AKT, AKT, p-ERK1/2, ERK1/2, p-p38 and p38; D: Quantification of the relative
protein expression levels were normalized against the value of B-actin protein expression
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Fig. 3 Effect of AA on the expression of apoptotic molecules and signaling pathways
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