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Mechanism of Modified Xiao Xianxiongtang in Inhibiting Invasion and Metastasis by

Targeting Microenvironment of MGC-803 Cells
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[Abstract] Objective: To observe the effects of the water extract of modified Xiao Xianxiongtang on
microenvironment of gastric cancer MGC-803 cells, and to explore its possible mechanism in inhibiting the
invasion and metastasis and epithelial-mesenchymal transformation (EMT) of MGC-803 cells and regulating
Wnt5a/Ca*/nuclear factor of activated T-cells (NFAT) signaling pathway by regulating microenvironment.
Method: The model of MGC-803 cells was established by transforming growth factor- B8, (TGF-g,). The
MGC-803 cells were divided into blank group, model group, and modified Xiao Xianxiongtang (10, 20,

[Kk#mABH] 2022-03-04

[(BE€THE] EXRARF=ESEW EWHE(81173171,81573864)

[E—1EHE] T W 7R+ W 2455 J7 B g 7 HIE 5%, E-mail : 584831330@qq. com

[BEEE] " HER WA S0, 2082 A b 2550 g A F XL 5 7 HLHITF 5T, E-mail : jinling618 1@ 126. com
. 18 .



529 B 1 W HEXBAFZRS Vol. 29, No. 1
202341 H Chinese Journal of Experimental Traditional Medical Formulae Jan. ,2023

40 mg-L"') groups. After transfection of Wnt5a overexpression plasmid, they were divided into pEX-normal
control (NC) group, pEX-Wnt5a group, pEX-NC+modified Xiao Xianxiongtang (40 mg-L") group and
pEX-Wnt5a+modified Xiao Xianxiongtang (40 mg-L") group. The invasion ability, migration ability, key
factors of microenvironment, epithelial mesenchymal transformation (EMT) gene, Wnt5a, calcineurin (CaN),
NFAT1, phosphorylated (p)-NFAT1 and NFAT1 nuclear protein expression and cell Ca™ concentration of MGC-803
cells were observed. Result: Compared with the blank group, the microenvironment in the model group was
significantly up-regulated (P<0.01), and compared with the model group, modified Xiao Xianxiongtang (10,
20, 40 mg-L") could significantly inhibit the microenvironment(P<0.05, P<0.01). Further experiments showed
that compared with the blank group, the number of invasive cells increased, the scratch rate increased, the
microenvironmental factors and EMT gene were activated and the Wnt5a/Ca’/NFAT pathway was activated in
the model group after overexpression of Wnt5a. Compared with the model group, modified Xiao Xianxiongtang
could inhibit cell distant invasion and reduce healing, inhibit microenvironment, EMT development, and Wnt5a/
Ca™/NFAT signal transduction, reduce NFAT1 nuclear expression and NFAT 1-mediated transcriptional activity,
thus reduce cell Ca®>* concentration, and reverse the effect of Wnt5a (P<0.05, P<0.01). Conclusion: Modified
Xiao Xianxiongtang could regulate Wnt5a/Ca™/NFAT pathway and inhibit the invasion and metastasis of gastric
cancer and EMT progression by improving tumor microenvironment.
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Fig. 2 Effect of modified Xiao Xianxiongtang on morphology of MGC-803 cells (inverted microscope, x100)
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Table 1 Effects of modified Xiao Xianxiongtang on tumor microenvironment of MGC-803 cells (x+s,n=3)

2157 J v B /mg - L VEGF/B-actin MMP-2/B-actin MMP-9/B-actin
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40 0.55+0.45> 0.45+0.31% 0.69+2.31%
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Fig. 3 Electrophoresis of modified Xiao Xianxiongtang on tumor

microenvironment of MGC-803 cells
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Fig. 4 Effect of modified Xiao Xianxiongtang on invasive ability

of MGC-803 cells induced by pEX-Wnt5a (crystal violet, x100)
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Fig. 5 Effect of modified Xiao Xianxiongtang on migration ability of MGC-803 cells induced by pEX-Wnt5a (inverted microscope, x200)
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Table 2 Effect of modified Xiao Xianxiongtang on invasive and migration ability of MGC-803 cells induced by pEX-Wnt5a (x+s5,n=3)

41 51 J e B /mg - L A AR 2 EUA KRG H /%
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PEX-WntSa+Jill M /N 1 37 4 40 65.12+5.40% 45.45+4.15%

¥ : 5 pEX-NC 4 [ % ' P<0.05,2P<0.01; 5 pEX-Wnt5a £ L% > P<0.05,YP<0.01(F 3-F 5 7))

Fz3  INR/NFE D% 3T pEX-Wnt5a i S8 MGC-803 4 B MR B9 R MM (X+5,n=3)
Table 3 Effect of modified Xiao Xianxiongtang on tumor microenvironment of MGC-803 cells induced by pEX-Wnt5a (x+s,n=3)
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0.65+0.52 0.5741.20 0.69+5.21

1.12+5.42" 1.35+6.85" 1.52+3.25"
0.62+1.78” 0.51+1.20" 0.63+2.45"
0.84+5.64" 0.64+5.26" 1.02+4.05%

F - 0
-

o
B-actin ‘ .. “ 43 kDa

B 6 hnmk/h Ban’m];ﬁ 3F pEX-Wnt5a 1#,#&’9 MGC-803 4H fifl i TR 5 48
KEFRk
Fig. 6 Electrophoresis of modified Xiao Xianxiongtang on tumor

microenvironment of MGC-803 cells induced by pEX-Wnt5a
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Fig. 7  Electrophoresis of modified Xiao Xianxiongtang on

expression of EMT of MGC-803 cells induced by pEX-Wnt5a

Y80 (x+s,n=3)

Table 4 Effect of modified Xiao Xianxiongtang on expression of EMT of MGC-803 cells induced by pEX-Wnt5a (x+s5,n=3)

e o Vi B . . . ) . ) o .
21 5 p L E-cadherin/B-actin N-cadherin/B-actin Snail/B-actin Vimentin/B-actin
mg-
pEX-NC 21 1.06+0.64 0.57+£0.24 1.05+3.54 0.78+5.61
pEX-Wnt5a 2 0.68+1.02" 1.59+1.41" 1.53+5.74 1.27+3.21"
PEX-NCHIINE /N4 i 37 21 40 1.36+2.30” 0.50+1.30” 0.97+2.73" 0.69+4.15"
PEX-WntSa+JIll b /N B i 37 41 40 1.01£3.219 0.96+3.52 1.16+3.27% 0.89+1.23Y
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Table 5 Effect of modified Xiao Xianxiongtang on Wnt5a/Ca’"/NFAT pathway of MGC-803 cells induced by pEX-Wnt5a (X+s,n=3)

JoT et Ve i Whnt5a

NFAT1 p-NFAT1 1 NFAT1

A5 /mg-L" /B-actin /B-actin /B-actin /B-actin /PCNA Ca"FHRE
pEX-NC 4 0.74+5.41 0.61+1.89 0.54+3.21 0.59+2.03 0.45+1.89 24.23+1.65
pEX-Wnt5a 2 1.53+0.16"  1.31+2.94"  1.5542.56”  1.45+5.41"  1.04+6.54” 75.45+6.48"
PEX-NC -+ /IN 4 a7 21 40 0.70+2.48"  0.58+5.62%  0.50+3.04"  0.56+6.48"  0.64+1.23" 43.78+4.85"
PEX-WntSa+Jill /N i 37 41 40 1.01£3.45Y  0.75+1.64"  0.89+4.52°  0.99+3.93%  0.88+4.56" 51.23+4.82%
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Wnt5a/Ca® /NFAT {5 5 & B B ik
Fig. 8 Electrophoresis of modified Xiao Xianxiongtang on

Wnt5a/Ca®/NFAT pathway of MGC-803 cells induced by pEX-Wnt5a

C D
B9 hnik/NBE %X pEX-Wnt5a i 58 MGC-803 ZHff Ca> B 2
BRI (e 9et, x100)
Fig. 9 Effect of modified Xiao Xianxiongtang on Ca*" load of MGC-

803 cells induced by pEX-Wnt5a(immunofluorescence, x100)
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