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Impacts of Formononetin on the Proliferation, Invasion, and Epithelial-Mesenchymal
Transition of Gallbladder Cancer Cells by Inhibiting
the TLR4/NF-kB Pathway

REN Yi, WU Biao*
(Department of Hepatobiliary Pancreatic Surgery, Taiyuan Central Hospital, Taiyuan 030009, China)

Abstract The purpose of this study was to explore the impacts of FMNT (formononetin) on the prolifera-
tion, invasion, and EMT (epithelial-mesenchymal transition) of gallbladder cancer cells by inhibiting the TLR4
(Toll-like receptor 4)/NF-«xB (nuclear factor kappa B) signaling pathway. GBC-SD gallbladder cancer cells were as-
signed into control group, low concentration FMNT group, medium concentration FMNT group, high concentration
FMNT group, and FMNT-+lipopolysaccharide group. CCK-8 was used to measure cell proliferation. The wound
healing experiment was used to detect cell migration. Transwell chamber was used to evaluate cell invasion. Annex-
in V-FITC staining was used to detect cell apoptosis. In addition, Western blot was used to detect the expression of
E-cadherin, Vimentin, TLR4, and NF-xB proteins in cells. The results showed that compared with the control group,
the D value, colony formation rate, wound healing rate, number of invasive cells, Vimentin, TLR4, and NF-«B pro-

tein expression levels of GBC-SD cells in the low concentration FMNT group, medium concentration FMNT group
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and high concentration FMNT group decreased, while the apoptosis rate and E-cadherin protein expression level in-
creased (P<0.05). The higher the FMNT concentration, the more significant the changes (P<0.05). Compared with
the high concentration FMNT group, the D value, colony formation rate, wound healing rate, number of invasive
cells, Vimentin, TLR4, and NF-kB protein expression levels of GBC-SD cells in FMNT+lipopolysaccharide group
increased, while the apoptosis rate and E-cadherin protein expression level decreased (P<0.05). It is concluded that
FMNT inhibits proliferation, invasion, and EMT of gallbladder cancer cells by inhibiting the TLR4/NF-kB path-

way.
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Fig.1 Morphological changes of GBC-SD cells in each group

W, PR AT T 45 5 Sl b, SRER 4T
F Annexin V-FITCFIBAY. TABE 442,15 min, F£11400 uL
PBS, 37 Bt i dat X4 M AR 0 0 2 40 B b A
1.8 Western blot}&;ME-cadherin, Vimentin, TLR4
FINF-kBEBEFKIEIFR

1 I RIPAZSf# i B GBC-SDH R, H-1f
FBCARA G417 € . BEJS, 18id12% SDS-
PAGE/r 25 ng [ /vkiE, ¥ H% 2 PVDF
b, 7R FH S% AR A 9 1 he IR S 4T
Xt B-cadherin(1:1 000). Vimentin(1:1 000). GAP-
DH(1:2 500). TLR4(1:1 000)HINF-kB(1:1 000)]—
PifEd cC R EER . VIR E G, FHTBSTH G 3
Uk, I FIHRPAHEL Y —HT(1:50 000)7E %75 F M he.
1 FH 38 53R A 27 e AR A Bt R A 5 #EAT AT AL
FEAd il Imagel B AEHE4T B4k o
1.9 Zitoth

T S92 56 $ 4l 38 7 N7 M £hR UE 2 (R+s) 6
SPSSHAFHEAT e it 43 Mt , it B PR 38 07 22 49 #r s
Z UL IR ZE 5, 32 P A EL R T SNK - A 56
P<0.05KHZ RAFES TR L.

2 H#R
2.1 &LAGBC-SDAAMERLASZEIL

X HEZH GBC-SDANUNAR T, HEFIFA L, R E
FMNTZ. Hk % FMNT4. =ik E FMNT4] GBC-
SDZH AL ] 2 U T 5672 , A0 A HH IURG % ; FMNTHAR
Z W GBC-SDAN N, WK .
2.2 RLHGBC-SDAAREILTELL 4R

5 xR B8, AR FMNTZH GBC-SD4H fifl
(1) Dyso[H FIEE T8 TV B2 S5 B AR (P<0.05); SR E
FMNTZHELEL, H ik 5 FMNTZ4. GBC-SD4H 1 1) D.so
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TETE R 15 BRI (P<0.05); 5 iRk FE FMNTAL L, H5 A A (P<0.05); SRR FMNT4 L
FMNT-+E % $5 40 GBC-SD A i IR] Dyso B AT V5 TE A & Rk EE FMINTZ] GBC-SDZH 15 1 fin & R BEAIG

I TFHE(P<0.05); WE25#], (P<0.05); S5HIRE FMNTZ LR, =ik E FMNT4
2.3 RLAGBC-SDARIITRELLER GBC-SD4H g5 I #r & % B {I% (P<0.05); 5 =ik &

52 b A, R JE FMNT4 GBC-SD4H FMNTZH L%, FMNT+/E £ #i 20 GBC-SD4 g /45 1

Control Low concentratio

—_——

n FMNT Medium concentration FMNT High concentration FMNT ~ FMNT-lipopolysaccharide

" = = X -

Colony formation rate /%

*P<0.05, 55X EUAL: "P<0.05, SAGIKEEFMNTALEL L “P<0.05, 5 ik FEFMNTALELAL; ©P<0.05, 55 @ik FEFMNTALEL . n=6.
*P<(.05 compared with the control group; “P<0.05 compared with the low concentration FMNT group; “P<0.05 compared with the medium concen-
tration FMNT group; “P<0.05 compared with the high concentration FMNT group. n=6.

E2 &4{GBC-SDAMAEER RELE
Fig.2 Colony formation of GBC-SD cells in each group

#1 BLAGBC-SDEARIEIALLE
Table 1 Comparison of GBC-SD cell proliferation in each group

pax il Daso

Groups 24h 48 h 72h

Control 0.47+0.06 0.64+0.08 0.95+0.11
Low concentration FMNT 0.3940.05* 0.53+0.06* 0.80+0.09*
Medium concentration FMNT 0.3140.04** 0.43+0.05*" 0.64+0.08*"
High concentration FMNT 0.2340.04*" 0.3240.04 %" 0.4840.06*"
FMNT+lipopolysaccharide 0.43+0.05¢ 0.58+0.07¢ 0.87+0.10¢
F 23.593 25.342 26.470

P 0.000 0.000 0.000

#P<0.05, 5% 2 LA "P<0.05, SRR BEEFMNTA HLEL; “P<0.05, 5K EEFMNTAH HL R @P<0.05, 5 @ik BEFMNTA L. n=6.
*P<0.05 compared with the control group; “P<0.05 compared with the low concentration FMNT group; “P<0.05 compared with the medium concen-
tration FMNT group; “P<0.05 compared with the high concentration FMNT group. n=6.
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2.6 & AGBC-SD4A il HE-cadherinF1Vimentin
FIKIKFELER

55 xR B, AR FMNTZH GBC-SD4H fifl
/1 E-cadherintk 2 # 1A 7K E T, Vimentinik 2 K iA
KPR BE (P<0.05); SR E FMNTAL LS, HikE
FMNTZ GBC-SD4H g+ E-cadherin®k [ 3R 1A KF
T, Vimentin£ [ FRIA KT R B (P<0.05); 5 HK
FEFMNTA LA, ik FE FMNTZH GBC-SD4H i E-
cadheringx R iA 7K E T, Vimentinaz [ 3R 1E /K °F
NE#(P<0.05); 5@k EFMNTAAM L, FMNT+E£
B2 GBC-SD ] 1 E-cadherin 25 [ %35 /K T %,
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*P<0.05, 55X LLEL 'P<0.05, SIRKIEFMNTALLEL; “P<0.05, 5l EFMNTALLES; “P<0.05, 5 Rk IEFMNTA L. n=6.
*P<(.05 compared with the control group; "P<0.05 compared with the low concentration FMNT group; “P<0.05 compared with the medium concen-
tration FMNT group; “P<0.05 compared with the high concentration FMNT group. n=6.

E3 Z4HGBC-SDLRRERIT R IE R A FLER

Fig.3 Comparison of migration and healing rates of GBC-SD cells in each group
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Control

Low concentration F
Y 5 S 209

a5 37

150 =

Invading cells

MNT Medium concentration FMNT High concentration FMNT ~ FMNT+lipopolysaccharide

yo

*P<0.05, SXHIEAL HAL; *P<0.05, SRR EEFMNTALELE “P<0.05, 5 ik FEFMNTZLELAL; ©P<0.05, 5 @ik FEFMNTALEL B . n=6.
*P<0.05 compared with the control group; “P<0.05 compared with the low concentration FMNT group; “P<0.05 compared with the medium concen-

tration FMNT group; “P<0.05 compared with the high concentration FMNT group. n=6.
El4 &HGBC-SDAMIRZHESIMLMARRZH LS
Fig.4 Comparison of invasion capacity and the number of invasions of GBC-SD cells in each group
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*P<0.05, 55X HLAL; P<0.05, SRR EEFMNTAL LU “P<0.05, 5 ik FEFMNTAL ELAL; ©P<0.05, 5 @ik FEEFMNTAL LU . n=6.
*P<(.05 compared with the control group; “P<0.05 compared with the low concentration FMNT group; “P<0.05 compared with the medium concen-
tration FMNT group; “P<0.05 compared with the high concentration FMNT group. n=6.

E5 SRR ENGBC-SDAMET FBAT R LI

Fig.5 Flow cytometry detection of GBC-SD cell apoptosis and comparison of apoptosis rates
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Fff 25 (N-cadherin) Al Vimentin/K~F-_Ft. AEZRISRNAH
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ey ] DL AR AT fi it iod 3 2 IR PR AE R 1 -a(tumour
necrosis factor-alpha, TNF-a). NF-«BAIIMLE A 7 4
K [KF- (vascular endothelial growth factor, VEGF)%
KPR 2 ] GBC-SDAI AL K Y, [R b AHIF
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E-cadherin Vimentin

A: SFHRAL; B: RIREFMNTAL C: HhyRIEFMNTAL; D: Sk FMNTZL B: FMNTHIRZ 4L, *P<0.05, 533 B LA *P<0.05, SRR EFMNT
AL “P<0.05, 5TIREFMNTALLLE: ©P<0.05, 55 IR EFMNTA LLEL. n=6.

A: control group; B: low concentration FMNT group; C: medium concentration FMNT group; D: high concentration FMNT group; E:
FMNT-ipopolysaccharide group. *P<0.05 compared with the control group; “P<0.05 compared with the low concentration FMNT group; “P<0.05
compared with the medium concentration FMNT group; “P<0.05 compared with the high concentration FMNT group. 7n=6.

E6 GBC-SDZHAA E-cadherinflVimentin®s A FiA L H AN EORIAS LR

Fig.6 E-cadherin and Vimentin protein expression bands and comparison of relative protein expression levels in GBC-SD cells
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Az X AL B: IR FEFMNTZ; C: AR FMNTAL D: =ik SEFMNTAL E, FMNTHIRZ BE41. *P<0.05, 5% IR LL#K; *P<0.05, SAGKEFMNT
A ELEE; “P<0.05, 5K EFMNTALLLES; ©P<0.05, 5 eIk EFMNTA AL n=6,
A: control group; B: low concentration FMNT group; C: medium concentration FMNT group; D: high concentration FMNT group; E:
FMNT-Hipopolysaccharide group. *P<0.05 compared with the control group; “P<0.05 compared with the low concentration FMNT group; “P<0.05
compared with the medium concentration FMNT group; “P<0.05 compared with the high concentration FMNT group. n=6.
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Fig.7 TLR4 and TLR4 protein expression bands and comparison of relative protein expression levels in GBC-SD cells
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