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Biejiajian Pills inhibits hepatoma carcinoma cell vasculogenic mimicry by suppressing
RhoA/ROCK signaling pathway

AN Haiyan, LIN Junhao, SUN Haitao, XU Lili, SU Jiaqi, HE Chunyu, ZENG Jiamin, LIANG Peixiang, HE Songqi
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Abstract: Objective To observe effects of Biejiajian Pills on hepatocarcinoma (HCC) cell vasculogenic mimicry (VM) and
explore the molecular mechanism by which Biejiajian Pills inhibits HCC metastasis and invasion. Methods Forty male SD rats
were randomly divided into 4 groups for gastric lavage of normal saline or high, moderate or low doses of Biejiajian Pills (twice
daily) for 4 consecutive days. The sera were collected from the rats for treatment of cultured human HCC HepG2 cells. VM
formation in the cells was detected using an image acquisition and analysis system 24 h after incubation of the cells with the
sera and with the RhoA/ROCK inhibitor Y-27632(P). The expression levels of RhoA and ROCK1 in the cells were detected
using Western blotting, and the contents of VE-cadherin and PI3K in the culture supernatant were determined using ELISA.
Results Treatment with the sera from Biejiajian Pills-treated rats significantly inhibited formation of VM in HepG2 cells, and
the diameters of VM formed were significantly greater than those in the positive control group (P<0.01). Y-27632 completely
inhibited the formation of VM in HepG2 cells (P<0.01). Treatments with Biejiajian Pills and Y-27632 both inhibited the
expression of RhoA and ROCK1 (P<0.05) and significantly lowered the contents of VE-cadherin and PI3K in the culture
supernatant (P<0.05). Conclusion Biejiajian Pills can inhibit the formation of VM in HCC cells in vitro possibly by inhibiting the
RhoA/ROCK pathways and the expressions of VE-cadherin and PI3K.
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Fig.1 Three-dimensional culture of different drug groups (Original magnification: x40). A: Normal group; B: Low-
dose group; C: Middle-dose group; D: High-dose group; E: Positive-dose group.
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Fig.2 Ratio of vasculogenic mimicry to vascular structure. N:
Normal group; L: Low-dose group; M: Middle-dose group; H:
High-dose group; P: Positive-dose group.
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Tab.1 Comparison of the number of vascular-like pipes in different
drug level groups

Group N L M H P

Number of VM pipes 164 314 350 182 O

Number of vascular structures 263 365 410 204 979

N: Normal group; L: Low-dose group; M: Middle-dose group; H: High-
dose group; P: Positive-dose group.
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Fig.3 Effect of Biejiajian Pills on expression of RhoA
and ROCK1 in HepG2 cells in three-dimensional
culture. N: Normal group; L: Low-dose group; M:
Middle-dose group; H: High-dose group; P: Positive-
dose group.
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Tab.2 Effect of Biejiajian Pill on expression of RhoA and
ROCKT in HepG2 cells in three-dimensional culture

Group Group quantity RhoA ROCK1

N 3 0.70+0.14 0.83+0.08
L 3 0.53+0.12 0.70+0.03*
M 3 0.36+0.06* 0.57+0.05*
H 3 0.25+0.01* 0.44+0.08*
P 3 0.22+0.07* 039+0.09*

Compared with the the normal group, *P<0.05 N: Normal group; L:
Low-dose group; M: Middle-dose group; H: High-dose group; P:
Positive-dose group.
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Tab.3 Expression of PI3K and VE-cadherin in different groups

(n=3, Mean=SD)

Group PI3K (pmol/L) VE-cadherin (ng/L)
N 166.7+5.6 1514.6+138.8

L 132.7£11.5* 1291.5+68.8*
M 122.5+9.8* 1285.3£124.0*

H 99.1+10.8* 1068.7+99.0*

P 86.9+12.1* 872.1+95.2*

Compared with the the normal group, *P<0.05 N: Normal group; L:
Low-dose group; M: Middle-dose group; H: High-dose group; P:
Positive-dose group.
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