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Abstract

BACKGROUND

Tribulus terrestris saponins are active ingredients extracted
from the traditional Chinese medicine tribulus terrestris,
which have anti-cancer, anti-inflammatory, immune
regulation, and other pharmacological activities. Studies have
shown that tribulus terrestris saponins can inhibit the growth
of gastric cancer cells and induce apoptosis.

AIM

To investigate the mechanism of tribulus terrestris saponins
to inhibit the proliferation, migration, and invasion of gastric
cancer cells.

METHODS

Gastric cancer cell line HGC-27 was used in this study.
HGC-27 cells were treated with 0, 20 mg/L, and 40 mg/
L tribulus terrestris saponins. Meanwhile, HGC-27 cells
were transfected with Wnt3a siRNA and control siRNA
(NC) and then treated with 40 mg/L tribulus terrestris
saponins. MTT assay, wound healing assay, and Transwell
assay were used to detect cell proliferation, migration, and
invasion, respectively. Western blot was used to detect the
protein expression of p21, proliferating nuclear antigen-67
(Ki67), epithelial cadherin (E-cadherin), neural cadherin
(N-cadherin), Vimentin, Wnt3a, and p-catenin in the treated
cells.

RESULTS

Compared with the blank control group, the proliferation
activity, migration rate, and number of invaded gastric cancer
cells in the tribulus terrestris saponins 20 mg/L and 40 mg/
L groups were significantly reduced, p21 and E-cadherin
protein expression increased, and Ki67, N-cadherin,

2022-02-28 | Volume 30 | Issue 4 |
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Vimentin, Wnt3a, and p-catenin protein expression
decreased. Compared with the tribulus terrestris saponins +
NC siRNA group, the tribulus terrestris saponins + Wnt3a
siRNA group had significantly lower proliferation activity,
migration rate, and number of invaded cells, the expression of
Wnt3a, B-catenin, Ki67, N-cadherin, and Vimentin decreased,
and the expression of p21 and E~cadherin protein increased.

CONCLUSION

Tribulus terrestris saponins may inhibit the proliferation,
migration and invasion of gastric cancer cells by inhibiting
the Wnt3a/ B-catenin signaling pathway and epithelial-
mesenchymal transition.

© The Author(s) 2022. Published by Baishideng Publishing
Group Inc. All rights reserved.
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® 1 EREEXNSEARIZENRN
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SControlHLHHR, °P<0.05.
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EEFETE20 mg/L 63.84 + 6.95° 92.57 +6.83°
BEEETE40 mg/L 35.43 + 4.45° 71.22£6.12°
F 104.626 98.779
P 0.000 0.000

S ControlZELH#2, °P<0.05.

* 3 EREENSEMREENERBEXNEERENIN

paxi:| p21 Ki67 E-cadherin

N-cadherin Vimentin

Control 0.45+0.05 0.75+0.04 0.51+0.06
BEREE20mg/l 0.71+0.08  0.52+0.06° 0.77+0.07°
EFEE40mg/L 0.92+0.07° 0.33+0.08 1.13+0.09°
F 108.457 102.957 157.663
P 0.000 0.000 0.000

0.73+0.06 0.72 +0.05

0.57+0.05" 0.53+0.04°

0.42+£0.04"° 0.36+0.03"
84.273 175.140
0.000 0.000

SControlHLE#R, °P<0.05.

R 4 ER2EXNWNY/B-cateninfES S@ I XEORIAEVEN

D4R Wnt3a B—catenin
Control 0.72+0.08 0.87 +0.04
BERETE120 mg/L 0.65 +0.04° 0.72 +0.05°
BEBETE40 mg/L 0.56 +0.04° 0.53+0.08°
F 18.094 74.657
P 0.000 0.000
SControlZBEE2, °P<0.05.
MG I A AL R A F G R A R G R 3398

+siRNA NCZLALL, %32 21 +siRNA Wnt3aZ 5 41
p21. E-cadherinfg [FI5R1A RIS, Ki67. N-cadherin.
Vimentinth HRIE W B, ZRr A A SRR
(P<0.05), El4FnZ£7.
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R 5 EERBENWn/B-cateninfES@EAXEBRIANFIN

D4R Wnt3a B-catenin
EEFEE +SIRNA NC 0.54 +0.05 0.55 +0.05
EEEEH +siRNA Wnt3a 0.30 +0.03° 0.28+0.04°
t 12.348 12.650

P 0.000 0.000

SRS +siRNA NCH R, °P<0.05.

R 6 ERESEERIIFRWN/B-cateniniSSiBIEN BEMIRILE. TRAEERNSIN

) I o e
DA 48h 79h TR (%) RERABHD
FEEE T +siRNANC 54.68+5.77 47.33+£4.11 37.11+4.21 69.37+6.18

EE2E +siIRNA Wnt3a 33.38+3.11° 27.68+2.67° 22.11+1.52° 48.21 +3.38"

t 9.749 12.028 10.054 9.012

P 0.000 0.000 0.000 0.000

S +siRNA NCALEHR, °P<0.05.

* 7 BEEEWEREWY/p-cateninfE SiB SN SEAIRISIENEREXNEBRIANIZIN

x| p21 Ki67 E—cadherin N-cadherin Vimentin
B2 +siRNA NC 0.91+0.07 0.33+£0.04 1.15+0.011 0.43+0.03 0.37+£0.03
BEFBEE +siRNA Wnt3a 1.45+0.13° 0.15+0.02° 1.60+0.14° 0.22 +0.02° 0.17+0.01°
t 10.972 12.075 9.163 17.473 18.974
P 0.000 0.000 0.000 0.000 0.000
SgEEsea i +siRNA NCALLEE, 2P<0.05.
o
&
> B0 @
S
W g
P2l ——— % &0
D »
$
Ki 67 W—-——— & fgf,é&’ .
5 5
G o ¥
E—cadherin =~ “— s— —
Wnt3a M S —
N—cadherin =~ W_—_E_—. — —
B—catenin- - — —
Vimentin = S—_—_——— —
GAPDH D S S
GAPDH ---
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1 Western bloHSUigsE ., #BEXEORIE.
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2 Western blott&llWnt/p-cateninfE SBIEEXAEZORIL.
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r\)’b
% O B
e N
ST I
% ><§- 3 ><§.
Wnida A —
Brcatenin MG —
GAPDH A S

DOI: 10.11569/wcjd.v30.i4.191 Copyright ©The Author(s) 2022.

3 Western blotfllWnt/p-cateninfE S:@EEMEAEBERIA.

m)‘)
) X
«;j,é eC % QXG
BT ST
VS RIS
P21 ——

Ki 67 S —
E—cadherin ——— com—
N—cadherin = — —

Vimentin - —
GAPDH =

DOI: 10.11569/wcjd.v30.i4.191 Copyright ©The Author(s) 2022.

4 Western blot@IEIE., H“BMEXEORIE.

B R TR, SR AT RGN UY SR A
B, BH A0 R Ik R, JEE SR T A
RI, FEARLB AT IS K Cyclin D1 A3, $np27.

cleaved caspase 3T 31k, LUEEHIHIAH ARG TEAT S
YAMLIE TR Y. Z BT RS R BN, PR R
U1 F e 4 8 R 55 S 4 B R 1, (B B T 4T
TR BB AT R A FEE A RIS
FEEAT AP B AR, SR A A X 1 T 4 M MG B

TRAZZRIER. AR BN, E R 20 mg/L
. PEFETTA0 mg/LLH RE A e 20 B s B vt 1, Jieks >
YH MR 225, AT RS 2. p21 B a4
MR A& A PR R, Kie7 24 i, S4iif
225y BMIR, p21. Ki67 540 A AN o] 43, 1 R T
A E B b AR AL R, SR SRR A AT
. 122 HE I E-cadherin. N-cadherin. Vimentin/&
I B 1] )5 %4 (epithelial mesenchymal transition, EMT)#H
KhREY, SRR A . AR s R ER, %
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HPAFR N T BEYMIp21. E-cadherinik AL, P
Ki67. N-cadherin, Vimentin&s (3KIA, R FE B R
FH B g E . TR 28N R A k.

Wnt/B-cateninfd S B £ B A M AK ., T
RZBEAEYFATEE L, WRZEMTEZ W FEIER,
Wath s K 7RO, SEBEZAEASGRES
Y, B-cateninf = AERERRAL, AT FUFEE A A, B
Feah R EoRY, LR MG HmA R, TR AR
78, JF N A B P N-cadherin. snaill. Wnt3a.
B-catenin, - if{E-cadherin®k 314, 15 B HAE ALK AT
fit 5 Wnt3a/B-catenin/EMTIE A J<. X IELEORF 7t 45 51
7N, RBMS3:l i #1H Wnt/B-cateninfs 51 i 1 1 41
1) 5 20 M A2 2 N B R TR AL AR TS R, A
[k P e A2 2 A PR B ARG, Wnt3a. B-cateninfg
HRIE N, $ERgE 2 ] B TR A
221 fE5 Wnt3a/B-cateninfi K. KfsiRNA Wnt3ak% J4 H
JEANAR e, (TP B A B Ay, 45 R ER,
Wnt3a. B-cateninif FI3RIA, Mg IE. TR, =
ZAREH b, p21. E-cadherin (3£ i, Ki67.
N-cadherin. VimentinZs [ 315 N, #5282 nl R
I Wnt3a/B-cateninfs 5 18 #5210 B i 2 BRI A
BRI BN b 8] e k.

4 g

ZE LTI, AR RIIN B TR 2R
b Rz E) s Ak, FAE AL AT BS540 Wnt3a/B-catenin
ERepil 2P

XERR

g AE
e =

P2 A0 T R ] B e 20 M G BEAN 5 S AR M T, I BEL
e i R e, 1 Wnt3a/B-cateninfF Sl 75 5
B AN o, 5 B A AR R A IR

LRI

AW ER AP BT 5 Wnt3a/B-cateninfF 51
VAR X B A MG 5 . R s, LA g A
O B AT . ARZRAIENE, AR Wt3a/
B-cateninfs 5 1%, 9 B B T BLHT B FE 7 1.

ey =p

AT BRI PR B AT B A HIER, BrlaesS
Wnt3a/B-catenin{s SIEEEA K, AR TTUE T2 B H
A feif it Wnt3a/B-cateninfs 5@ B B S A NG 5E
et BT SR AL S B R S
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el

CAB FEAIHGC27 R MIT O G2, RIRZ0 20 mg/L.
40 mg/LEEFE B AT ATALEE, 10 XS HEZH(Control). #EFEE
1 20 mg/LA. PER 40 mg/L4L; #siRNA NC. siRNA
Wnt3aft 4 B4, F40 mg/LEZ S b s, MTTR:
AR FETE T, 15 A TranswellZ/NaE SEEG A IEH AL
% 5127868 /J; Western bloth&illlp21. Ki67. E-cadherin.
N-cadherin. Vimentin, Wnt3a. B-cateninf [15%1A.

SRR

P BT IR EARME FEAIC B s AR S 1t 1T AR R
222 AHL, B Mp21. E-cadherinfE 143X, F#KKi67.
N-cadherin, Vimentin, Wnt3a. B-catenink 3Rk, 5
PEH B +sIRNA NCALAIMILL, %32 2 H+siRNA Wnt3a
YE A TR A R R A R R,
Wnt3a. B-catenin. Ki67. N-cadherin. Vimentinif 3%
ISR, p21. E-cadherin® ([ FIAHE .

SEREE
PEAL AT B A M I 5 . 1T AR 2R b R )
1k, F 55| Wnt3a/B-catenin(z = IE EE A 5%

BEF=

AW FERIN, PR R 5Wnt3a/B-cateninfs 5B K %
TERIXT BAf A R A MEIER, B ErIEIR
TEIT AT RESRAL T HE B, (ER A 78 R EARAN ST 5T,
KRN B se Fs B — DT RSB E .
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