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Effect of asiaticoside on epithelial-mesenchymal transition and radiotherapy sensitivity of
esophageal cancer cells via regulation of the HIF-1a/VEGF signaling pathway

LIU Shuangshuang,ZHU Zhengshuai, YANG Zilin, DUAN Dongkui, FU Keyou, SHEN Suojiao
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Abstract Objective To investigate the effects of asiaticoside (AS) on epithelial-mesenchymal transition (EMT) and radiotherapy
sensitivity of esophageal cancer (EC) cells by its mechanism of regulating the hypoxia inducible factor-la (HIF-1at) /vascular endothelial
erowth factor (VEGF) signaling pathway. Methods EC9706 cells were subjected to different concentrations of AS or different doses
of radiation. Methyl thiazolyl tetrazolium method was used to detect cell proliferation and calculate the half-maximal inhibitory con-
centration. EC9706 cells were divided into a control group, radiology group (X-ray irradiation), AS group,combined group (AS+X-ray
irradiation), and activator group (AS+X-ray irradiation+HIF-1a/VEGF pathway activator dimethyloxallyl glycine) . Plate cloning experi-
ments were conducted to detect sensitivity,and Transwell assays were used to detect cell migration and invasion. Flow cytometry helped
detect apoptosis, and real-time quantitative polymerase chain reaction detected the expression of HIF-1a and VEGF mRNA. Western
blotting method was used to detect the expression of matrix metalloproteinase-2 (MMP-2), vimentin, E-cadherin, Bel-2 associated X
protein (Bax), HIF-1a,and VEGF proteins. Results  With the increase of AS concentration and radiation dose, the cell viability of
EC9706 cells gradually decreased;compared with the control group,the survival fraction;the numbers of cells that had migrated and
invaded ; the expression of HIF-1a and VEGF mRNA ;and the expression of MMP-2, vimentin, HIF-1a,and VEGF in the radiology group
and AS group were reduced; further, the apoptosis rate and the expression of E-cadherin and Bax were increased (P < 0.05) . Compared
with the radiology group and AS group, the survival fraction ; the numbers of cells that had migrated and invaded;the expression of HIF-1a
and VEGF mRNA ;and the expressions of MMP-2, vimentin, HIF-1a,and VEGF in the combined group were reduced;the apoptosis rate

and the expression of E-cadherin and Bax were increased (P < 0.05) . In comparison with the combined group, the changes in the above
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indicators in the activator group were reversed (P < 0.05) . Conclusion AS may inhibit EMT by inhibiting the HIF-1a/VEGF signaling

pathway , thus enhancing the radiotherapy sensitivity of EC cells.

Keywords esophageal cancer; asiaticoside; hypoxia inducible factor-1o; vascular endothelial growth factor; epithelial-mesenchymal

transition; radiotherapy sensitivity
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Tab.1 Primer sequences

Gene Forward primer (5°-3") Reverse primer (5°-3")
HIF-1ae GAAGTGTACCCTAACTAGCCG TCACAAATCAGCACCAAGC
VEGF TGCTTTCTCCGCTCTGA ACTGAGGAGTCCAACAT
GAPDH GAAGGTGAAGGTCGGAGTCA AATGAAGGGGTCATTGATGG
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Plus 6.0 I8 131k .
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2.36% .31.46% + 3.42% .46.19% + 3.90% .63.21% =+
4.68% ,P < 0.05),EC97064f JfIICs,44.60 pmol/L, #
TEH4 pimol/L ASHEA TG 25555 . 50 Gy B (0.00% +
0.00%) L5, 162 4.6 .8 Gy IR &S ECOT064H il 5 11
il 2R 1 1 (8.49% + 1.67% .19.83% + 2.19% 38.52% =+
2.71% .65.31% + 3.84%,P < 0.05),1C5, 6.48 Gy, X
BEHRG Gy Oy T RIS i E AT fm 2R 5255
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HcontrolZH (91.27% + 4.76%) #H L., i 41 41
(72.31% = 3.68%) FIASHL (65.13% + 3.41%) 41l L 17
T BRAR (P < 0.05) 5 S 41 FASHLAH L, B
21 (34.65% + 2.52%) 4 MIAFIG 53 B AR (P < 0.05) 5
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A, control group; B, radiology group; C, AS group; D, combined group; E, activator group.
E1  ASIECO7064MIM T B IEHI RN x 40
Fig.1 Effect of AS on the sensitivity of EC9706 cells to radiotherapy x 40

2.3 ASXTECO70641 il 7% -5 1= 22 152 M)
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T (96.42 + 8.25,87.53 + 6.56) FIASZ] (86.39 +
5.14,72.65 £ 5.17) i B 512 22 MR (P < 0.05) ;
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Control Radiology AS Combined Activator

Migration

Invasion

-2 < v ' ) - § 3
E2 ASIECO7064HAEERH SEEAIHM HRERE x 200
Fig.2 Effects of AS on the migration and invasion of EC9706 cells Crystal violet staining x 200
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A, control group; B, radiology group; G, AS group; D, combined group; E, activator group.
El3  ASIECO70648 LI - #a
Fig.3 Effect of AS on the apoptosis of EC9706 cells
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HIF-lo S S o —
VEGF (D GED I e o
GAPDH " <SS aams e e

1, control group;2,radiology group;3,AS group;4,combined group;5,
activator group.
E4 EC97064HMHHMMP-2, vimentin, E-cadherin, Bax. HIF-
1o, VEGFEAFRIXER
Fig.4 Expressions of MMP-2, vimentin, E-cadherin, Bax,
HIF-1, and VEGF in EC9706 cells
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A,MMP-2;B,vimentin; C, E-cadherin; D, Bax; E, HIF-1a; F, VEGF. *P < 0.05 vs. control group;$ P < 0.05 vs. radiology group; &P < 0.05 vs. AS group;

#P < 0.05 vs. combined group.

E5 &LHECI70641fHMMP-2, vimentin, E-cadherin, Bax, HIF-1a, VEGFRIALLE:
Fig.5 Comparison of the expressions of MMP-2, vimentin, E-cadherin, Bax, HIF-1a, and VEGF in EC9706 cells of each group
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