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Experimental Study on Tanshinone Inhibiting Migration and Invasion Ability
of Hepatoma Cells by VEGF/VEGFR Signaling Pathway*
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ABSTRACT Objective: To explore mechanism of tanshinone inhibiting migration and invasion ability of hepatoma cells by
VEGF/VEGER signaling pathway. Methods: Human hepatoma cells Hep3B and HepG2 were cultured in vitro. They were divided into
experimental group, positive control group and blank control group. The experimental group was treated with tanshinone, positive control
group was treated with doxorubicin, and blank control was given 10 wL DMSO or normal saline. CCK8 was applied to detect prolifera-
tion of hepatoma cells. 31 wmol/L and 2.5 pmol/L tanshinone and doxorubicin were applied. The changes of cell morphology were ob-
served under microscope. The apoptosis and cycle of hepatoma cells were detected by flow cytometry. The expression of VEGF and
VEGEFR proteins was detected by Western blot. Results: The results of MTT assay showed that with increase of tanshinone and doxoru-
bicin concentration, growth of human hepatoma cells Hep3B and HepG2 was significantly inhibited (P<0.05). It was found under micro-
scope that tanshinone could inhibit proliferation of hepatocellular carcinoma cells. Flow cytometry test found that compared with the
blank control group, apoptosis rates (human hepatoma cells Hep3B, HepG2) were significantly increased in positive control group and
experimental group (P<0.05). Compared with blank control group, percentage of cells in GO/G1 phase was significantly increased in ex-
perimental group and positive control group (P<0.05), while percentage of cells in S phase and G2/M phase was significantly decreased
(P<0.05). The results of Western blot showed that compared with blank control group, expression of VEGF and VEGFR proteins was sig-
nificantly decreased in experimental group and positive control group (P<0.05). And the expression in experimental group was signifi-
cantly lower than that in control group (P<0.05). Conclusion: Tanshinone can block hepatoma cell division in GO/G1 phase by inhibiting
VEGF/VEGER signaling pathway, thus inhibit proliferation, migration and invasion of hepatoma cells.
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Fig.1 Effects of tanshinone on proliferation of hepatoma cells
Note: A represented comparison of inhibition rates of hepatoma cells between positive control group and negative control group.

B represented comparison of inhibition rates of hepatoma cells between experimental group and control group.
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Fig.2 Effects of tanshinone on morphology of hepatoma tumor cells

Note: Blank represented blank control group. AMD represented positive control group (adriamycin 31 wmol/L).

Tan represented experimental group (2.5 pmol/L).
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Table 1 Effects of tanshinone on apoptosis rates of hepatoma cells (%, x* s)

Groups Human hepatoma cell Hep3B Human hepatoma cellHepG2
Blank control group 5.62% 2.10 5.11% 1.98
Positive control group 5436+ 8.32%* 52.32+ 7.98%*
Experimental group 31.32+ 7.32%%* 40.32+ 5.32%*
F 14.019 19.119
P <0.001 <0.001

Note: Compared with blank control group **P<0.05.
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Fig.3 Effects of tanshinone on apoptosis of hepatoma cells
Note: A represented blank control group. B represented experimental group (hepatoma cell Hep3B).

C represented experimental group (hepatoma cell HepG2). D represented positive control group.
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Table 2 Effects of tanshinone on cycle of hepatoma cells (%, xt s)
Groups Apopt( %) GO0/G1(%) S(%) G2/M(%)
Blank control group 5.32+ 221 2236+ 4.32 35.36% 2.36 35.98+ 3.32
Positive control group 56.36+ 8.32%* 38.32% 4.01%* 532+ 2.41%** 432+ 3.01%*

Human hepatoma cell Hep3B

Human hepatoma cell HepG2

31.32+ 7.12%*

40.32+ 5.48**

30.21% 4.90%*

30.54+ 5.32%*

21.21+ 4.32%*

15.32+ 4.21%*

19.32+ 3.87**

18.32+ 5.36%*

F 12.598 1.536 25.372 10.523
P <0.001 0.205 <0.001 <0.001
Note: Compared with blank control group **P<0.05.
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Fig.4 Effects of tanshinone on cycle of hepatoma cells

Note: A represented blank control group. B represented experimental group (hepatoma cell Hep3B).

C represented experimental group (hepatoma cell HepG2). D represented positive control group.
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Fig.5 Effects of tanshinone on expression of VEGF and VEGFR proteins in hepatoma cells

Note: A represented blank control group. B represented positive control group. C represented experimental group (hepatoma cell Hep3B).

D represented experimental group (hepatoma cell HepG2).
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