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P Y #E 1 (Vimentin) (845 2 11 (Snail) \Wnt5a/Ca™ /NFAT {5 % i [ JC HE 2R 11 Wntba 45 I #f 25 % 2 i (CaN ) \NFAT1 rmgﬂ:
(p)-NFATL I NFATL A% 85 [ 3R 3K DL K Al i Ca> Wk FE AR Ak . 85 3R < 43 7 X 42 3875 /INBA v /6 T T Wntba/Ca INFAT {5 53 i#% .
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[Abstract] Objective: To explore the effect of Xiao Xianxiongtang (XXXT) on the transforming

growth factor (TGF)-B,-induced invasion, metastasis, and epithelial-mesenchymal transition (EMT) of gastric
cancer MGC-803 cells and the underlying mechanism. Method: The molecular docking between XXXT and
nuclear factor of activated T cells (NFAT) was performed by CB-DOCK (http://clab.labshare.cn/cb-dock/). The
invasion and metastasis model of MGC-803 cells was established with 10 pg-L*TGF-8,. MGC-803 cells were
classified into blank group, model group, 0.1 g-L™* XXXT group, 0.2 g-L* XXXT group, and 0.4 g-L* XXXT
group. For further clarifying the key role of Wnt5a/Ca*/NFAT signaling pathway in the inhibition of XXXT on
gastric cancer, MGC-803 cells were transfected with Wnt5a overexpression plasmid, and then the cells were
classified into blank plasmid group, Wnt5a-OE group, blank plasmid + XXXT (0.4 g-L™*) group, and Wnt5a-
OE + XXXT (0.4 g-L™") group. Cell viability was determined by cell counting kit-8 (CCK-8) assay, cell
invasion and migration ability by Transwell invasion assay and wound healing assay, expression of EMT-related
proteins (E-cadherin, N-cadherin, Vimentin, Snail) and Wnt5a/Ca*/NFAT signaling pathway-related key
proteins [ Wnt5a, calcineurin (CaN), NFAT1, and p-NFAT1] by Western blot, and changes in intracellular Ca*
concentration by immunofluorescence assay. Result: Molecular docking suggested that XXXT acted on Wnt5a/
Ca”/NFAT signaling pathway. XXXT (0.1, 0.2, 0.4 g-L™) significantly promoted the loss of MGC-803 cell
viability (P<0.05, P<0.01). It inhibited cells from invading the transwell lower chamber and slowed down the
healing of cell wounds in a dose-dependent manner (P<0.05, P<0.01). Moreover, it promoted the expression of
E-cadherin while suppressed the expression of N-cadherin, Vimentin, and Snail (P<0.05, P<0.01). Further
experiments showed that XXXT could inhibit the expression of Wnt5a, CaN, NFAT1, and p-NFAT1, and
reduce the nuclear expression of NFAT1 and the transcription activity mediated by NFAT1, so as to reduce the
cellular Ca® concentration (P<0.05, P<0.01). XXXT can reverse the effect of Wnt5a (P<0.05, P<0.01).
Conclusion: XXXT can attenuate the invasion, metastasis, and EMT of MGC-803 cells via the Wnt5a/Ca*/
NFAT pathway, thereby weakening the tumor-promoting effect of TGF-B,. In summary, XXXT may exert
therapeutic effect on gastric cancer by regulating the invasion, metastasis, and EMT of gastric cancer cells.

[Keywords] Xiao Xianxiongtang; gastric cancer; invasion and metastasis; epithelial-mesenchymal
transition; Wnt5a/Ca*/ nuclear factor of activated T cells (NFAT) signaling pathway
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DMEM/High Glucose ( 3 [ HyClone 2\ ] , it 5
8119064 ) , 21 g 14 5H 5 1% P K U (CCK-8) i 7l & (35
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(& [ Cell Signaling 2w , 4t 5 43 %I 24 06,07 .11,
12.13.14.15.18.,19) , # R4k (p)-NFAT1 —Hi (4t 52
LR E PR IR A | L it 5 1913064) ,ECL 1k
2 6 H) & (25 [ Thermo 24 ), #t 5 QE228005) ,
gimE (R REERNEARAA, M-S
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2.6 AMEIE IR S R K MGC-803 4 i
RN T 96 fL M L B 8 Ol 2x10° AN /HL . 4 BE 3 T
37 °C,5% CO, ¥ i , L i A CCK-8 i 7] 10 L §%
1.5 h, L AR R #5005 490 nm &b BE A
2.7 MK MG RN GC MGC-803 41 Jii1 {2 78 . iT #%
Al 1 19 52
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TEMM VS R T 0.1% 45 M S gL i b
20 min e 8, JHVE L RYVG E TR BE, T 1
B T W52 45 20 e 8 2 75 3 5, Bl AIL 32 B 5 > 10 BT
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Transwell FEEH . LW E 3R, 7
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2.8 Western blot £l EMT #1 Wnt5a/Ca*/NFAT {5
S EOCHEN RRESANMER . HBCAE
W 2 R, LK, B R B L R — (1
1000),4 °Cid &, —$i(1:27)MWF 2 h, L6,
fii I Image JERA: 43 B 4 K BE A

2.9 RPEFCAGT LML N Ca MWk AR S H

Fz1 INEEAX MGC-803 4 B8 5E B8 BB IE (X+s,n=3)

SCHk [ 24 DR 40 i 15 FD T 96 FLAR B, A 4 mmol - L*
i) Fluo-4 F HBSS ¥ ik 2 [7] 2 & 30 min. % 1 1A
F i 4 I35 A 100 1A B HBSS 5 Wi TR 2, 4k 22 i
H 40 min, & fL it A HEPES buffer saline 100 pL %
SR 2 min, 3YK, 4R ZE K5 57 10 min, Xz 40 i i AT
Ca™ Ve FE A I o ¥ & WKl 494 nm, & K R
516 nm, ] Image J #1453 By 2 St R FE A2 4k . H Fo
R U B A1 2 5 BE RME , F 2R 40 A PN R T 1 Y
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210 ZitF B St 53 b R H SPSS 24.0 Fi
GraphPad Prism 6.0 4. Jir 47 204 bb 5 35 R H 2
R 2 AT 0, 24T S-N-K K2 56 o 0d
X £ s%n,P<0.05 %R 25 HAGIHE L,

3 &R

3.1 /NBAMGA T EA 4 5 NFAT X4 4y F x4k
B, /B B 1 2ok 5 NFAT BoAT R 1 45 5
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H 5 . NFE N B 4 5 ONFAT X
MA242 F1 /N I 17 1 34 A &4 4H 73 55 NFAT 43+ %f
22 [E1 DL 384 5 RS fn A o

3.2 /NENTZYT MGC-803 4B FEIMBINER /N
[ 7 %t GC 4 it iy W 5 B M S EH 24 h 525 1
il AN EY M N IR SR S o] 3 A £ P
2 B ) 0 ) R 43 4 T T 8 S B v 1 /N
W L /NG 9% 0.1.0.2.,0.4 g+ L7 5 vk 28 6 i
PEAT T, WL,

Table 1 Effect of Xiao Xianxiongtang on proliferation ability of MGC-803 cells (x+s,n=3) %
25 JR v EE g - Lt 24 h 20 Jfg A7 2 48 h 4 7 1 % 72 h 40 A7 % R
ISE 100.0040.12 100.00+2.63 100.00+4.21
TGF-8,41 100.00+0.54 104.00+4.21 109.00+2.32
/INBE I 7 20 0.1 95.28+0.25% 88.43+1.45 91.94+1.96
0.2 86.52+1.45% 76.88+2.38 81.53+1.35
0.3 80.97+6.13% 55.82+2.89 41.81+2.43
0.4 74.60+4.69% 47.61+3.64 18.962.89
0.5 70.09+3.48 41.94%6.21 15.42+3.45
0.6 68.28+2.56 35.73+3.54 13.80+2.35
0.7 59.932.92 26.734.26 9.93+3.64
0.8 50.51+1.38 16.73+1.68 4.24+3.92

5% {4 VP<0.01; 45 TGF-4, 41 HfE PP<0.05,% P<0.01( % 2-% 5[/)

3.3 /N7 H TGF-B,1% S ) MGC-803 41 Jits /Y &, 525 A A, TGF-B, 4 38 43 40 it ey A 18] JE 2
fRZEBMITHHAETS] TGF-B AL MGC-803 4 il 24 h A R I, 40 i 1] B B SRR S B B AY EMT 41
. 4 .
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M 5 TGF-B, 41 b, /N M Mg 17 41 (0.1, 0.2,
0.4 g-L™) i 42 TE 40 B K 440 A ) B 3 g8 ik /1> o & A
/N B i 37 BE W S ) TGF-B, /v 5 MGC-803 41 fifl
EMTIEA A . 525 A4l iR, TGF-B, 41 41 it % ik
JE KL 12 A Transwell % () MGC-803 41 ifg % &

A B
TE:A. 2 41;B. TGF-,41;C~E. /MM 41(0.1,0.2.0.4g-L™) ([ 2-E 517])
E1 /INERFHX TGF-B,3% S M MGC-803 fH {2 22 68 TR NE (45 %5, x100)
Fig. 1 Effect of Xiao Xianxiongtang on invasion ability in TGF-B,-treated MGC-803 cells (crystal violet,x100)
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A B C D E

WMEZRIEGAEFERLE LT, 2R ARIT¥EX
(P<0.01) ; 5 TGF-B, 41 tb # , /NP M 17 20 (0.1.0.2
0.4 g-LY) 4 {3 A Transwell K25 H 25>, %
JRA G R R, 22 57 A 4o it 2 3 X (P<0.05,P<
0.01). WE1.K2MFE2,

B2 NBAREZE Y TGF-B,1% S MGC-803 BT R 88 S M &M ({58 & 4%, x200)
Fig. 2 Effect of Xiao Xianxiongtang on migration ability in TGF-B,-treated MGC-803 cells (inverted microscope,x200)

£2 INKEKIZT TGF-B,E S M MGC-803 B Z T B EE M
B (Xts,n=3)

Table 2 Effect of Xiao Xianxiongtang on invasive and migration
ability of MGC-803 cells mediated by TGF-B, (Xts,n=3)

4151 BRI LT AR RIREA R %
25 4l 10.88+2.54 10.58+1.03
TGF-8,4 116.02+9.00" 70.62+3.63"
/N R 7 20 0.1 78.45+5.42% 62.30+1.377
0.2 53.28+3.54% 34.04+4.28
0.4 30.45+5.28% 20.88+3.56"

3.4 /NEEMAREEEMTAMCE AN LR 55H
4 L, TGF-B, 4H 41 fits E-cadherin 25 [ 3 15 B & [%

{f& , N-cadherin . Vimentin , Snail & 1 % 15 i & 7+ &
(P<0.01); 5 TGF-p, 41 b ¥ , /NF M 1 21 (0.1.0.2,
0.4 g-L*Y) & ¥ 40 Ml E-cadherin % ik , & ik
N-cadherin. Vimentin. Snail 7 4 7K F (P<0.05, P<
0.01). W3 A3,

3.5 /NP 7 98 52 Wintsa ., CaN . NFAT1 ) 3& ik 7K
VR AN Cat R AL 5 4l B TGF-B,
ZH 40 g Wnt5a, CaN . NFAT1 /K °F & 4ii ifs N Ca* %%
BT (P<0.01) ; 5 TGF-B, 4H e # , /N4 W 17 4
(0.1.0.2.0.4 g-L*)Wnt5a, CaN . NFAT1 /K 3F & 4f
Jfl Py Ca® % it (P<0.05, P<0.01) . WL &l 4 & 5
MmEa.

®3 NEIZHI TGF-B,ESH MGC-803 M EMT#RIEE B RIZKFHHM (X+s,n=3)
Table 3 Effect of Xiao Xianxiongtang on expression of EMT marker protein of MGC-803 cells mediated by TGF-B8, (Xs,n=3)

20 5 R g LT E-cadherin/B-actin N-cadherin/g-actin Snail/B-actin Vimentin/B-actin
=K 1.24+0.05 0.85+0.21 0.64+0.13 0.74+0.18
TGF-8,4 0.50+0.12" 1.01£0.16" 1.12+0.14Y 1.35+0.17Y
/INBE i 21 0.1 0.58+0.02% 0.99+0.24% 1.01+0.18? 1.18+0.07%

0.2 0.74%0.21% 0.84+0.76 0.80+0.46% 0.98+0.25%
0.4 0.98+0.08% 0.83+0.47% 0.6420.57% 0.79+0.29%
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E-cadherin ol s SNSNS SHEED @M 135 kDa
N-cadherin  Se—- - ~ “ . 140 kDa
VImentin | m— - — S— e 57kDa
Snail -. D e e 29KDa
pactn SN SHED S BB SR 3 iD:

A B c D E
E3 TGF-B,#ESH MGC-8034 M EMT #Ri2 & B RIZR Ik

Fig. 3  Electrophoresis of EMT marker proteins in TGF- B,-

treated MGC-803 cells

3.6 /INBA I ST Wnt5a 11 2% 3515 5 MGC-803 41 Jifl
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Fig. 4 Xiao Xianxiongtang regulated changes of intracellular Ca?" concentration in TGF-B,-treated MGC-803 cells(IF,x100)
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Fig. 5 Electrophoresis of EMT marker proteins in TGF- g,-
treated MGC-803 cells
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Table 4 Xiao Xianxiongtang regulated expression levels of Wnt5a,CaN.NFAT1 and changes of intracellular Ca*" concentration in TGF-B;-
treated MGC-803 cells (Xx+s,n=3)

r%IExiFJ B,

20 51 g Lt Wnt5a/B-actin - CaN/B-actin NFAT1/B-actin  p-NFAT1/B-actin #% NFAT1/PCNA  Ca®*#¢ i
ZSHA 0.75%0.05 0.57+0.16 0.42+0.12 0.78+0.17 0.45+0.85 15.12+7.48
TGF-8,41 1.20+0.16" 0.99+0.12" 0.83+0.16" 1.52+0.18" 1.04+0.68" 60.52+4.15"
/INBE ¥ 20 0.1 1.100.17% 0.90+0.16% 0.75+0.09? 1.38+0.65 0.95+0.89’ 40.54+2.13%

0.2 0.95+0.02% 0.80+0.23% 0.69+0.19% 1.02+0.56% 0.73+0.34% 36.45+8.79%
0.4 0.79+0.12% 0.62+0.67% 0.50+0.15> 0.85+0.74% 0.59+0.31% 21.54+8.96%
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£5 IEHZI Wntbaid RiZFFSH MGC-803 B EMITH
IR0 (x£s,n=3)

Table 5 Effect of Xiao Xianxiongtang on invasion and migration
ability in Wnt5a-induced MGC-803 cells (X+s,n=3)

Jo e " .
413 */? L ABRERIA RIS %
75 H R4 55.3346.41 32.12+4.10
Whnt5a £ 130.45+5.13Y  69.53+6.54"
ARG AE 0.4 36.54+4.522  25.49+5.407
Wnt5a+/)s [ i 7 41 0.4 64.15+5.40°  39.52+4.15%

525 A B Y P<0.01; 5 Wntsa 41 F %8 2 P<0.05, ¥ P<0.01
(F6-%8H)

c
25 [ R4 5 B. Wtsa 4l 5 C.
(0. 4g-L1) D. Wnt5a+/Ni i i 41(0. 4 g- L) (] 7-1&1 9 T+l )
B 6 /NBEHDZA T Wntba it Ri% % S # MGC-803 4 f {2 2 W 1
(4 i 8, x100)
Fig. 6 Effect of Xiao Xianxiongtang on invasion ability in Wnt5a-
induced MGC-803 cells (crystal violet,x100)
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Fig. 7 Effect of Xiao Xianxiongtang on migration ability in Wnt5a-induced MGC-803 cells (inverted microscope, x200)
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F6 /NBEKHI Wntba it RiXFESH MGC-803 4 EMTARIZE A RIZMFM (X+s,n=3)

Table 6 Effect of Xiao Xianxiongtang on expression levels of EMT marker proteins in Wnt5a-induced MGC-803 cells (x+s,n=3)

215 e g Lt E-cadherin/B-actin N-cadherin/B-actin Snail/B-actin Vimentin/B-actin
25 1 R ZH 1.25+0.52 0.67+0.24 0.75%5.21 0.64+4.30
Wnt5a 21 0.71+0.12Y 1.35+3.41Y 1.64+4.56" 1.15+4.55"
235 UKL +/ )N B i 7 21 0.4 1.54+1.52% 0.50+0.54% 0.67+4.18? 0.85+5.41%
Wnt5a-+/)s i i 7 41 0.4 1.0145.24% 0.77+5.26% 0.86+5.26 0.71+5.63%

E-cadherin ' SENS. com— S— o |35 kDa

N-cadherin  s— - q - ) Da
Snail e G MNP S 29 LDa
Vimentin ““_ 57 kDa

[f-actin S— S s e 13 kDa

A B [ - D
B8 Wntsaid Rz FESH MGC-803 M EMT FRi2E B RIAE K
Fig. 8 Electrophoresis of EMT marker proteins in Wnt5a-
induced MGC-803 cells
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Fig. 10 Wnt5a/Ca®’/NFAT pathway of Xiao Xianxiongtang-
mediated on MGC-803 cells induced by Wnt5a

A T o 29430 Jy 2 BT SE , /N B i & A5 /s

AT e (D OO G o5 0. ER BT TT B SR MY
pacin W - - - o S FORE RIS E SR TR

nuclear NFAT] /S_ ~ e e 110 kDa
rena D D D - o

A B C D
B9 Wnt5ait ik % S H MGC-803 41 Bt Wnt5a/Ca® /NFAT i 8%
EQHEK
Fig. 9 Electrophoresis of Wnt5a/Ca®*"/NFAT in Wnt5a-induced
MGC-803 cells
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£7 BAKDH X Wnt5a i R X 5 S8 MGC-803 41 il Wnt5a/Ca?' /NFAT i@ B B9 820 (X+s,n=3)
Table 7 Wnt5a/Ca®/NFAT pathway of Xiao Xianxiongtang-mediated on MGC-803 cells induced by Wnt5a (x+s,n=3)

2 53] RV E /g- L™ Whnt5a/B-actin - CaN/B-actin  NFAT1/B-actin p-NFAT1/B-actin #% NFAT1/PCNA Ca*' %% i Jif
25 R 0.86+5.41 0.65+0.68 0.54+0.41 0.52+5.41 0.42+4.05 20.45+8.41
Wnt5a 2 1.65+0.16"  1.11+0.54Y 0.95+1.20" 1.56+4.15 1.63+1.20" 78.50+2.45"
25 1 TR /I8 I i 1 41 0.4 0.94+4.15°  0.61+1.56% 0.61+2.30? 0.75+5.71? 0.74+2.31? 30.15+2.52%
Wnt5a +/)N i i 37 41 0.4 1.01+1.57%  0.75+5.16% 0.68+5.41% 0.87+.41% 0.84+6.54° 45.23+5.41%

MGC-803 i i i = 22 AT 7% o WL Ab, /INBE i 17 3 3%
 EMT # % #5 & % E-cadherin. N-cadherin I
Vimentin i & [ ik, 906l EMT §% 5% [H - Snail 19
K- ARG RIEIR /NG 7 X TGR-B, 75
) MG C-803 4 g 1) 411 i 7 HI vl BB 5 K 4 = 22 Al 1T
R BE 1143 %, RE WA 2 11 MG C-803 4l i [ i) i R
BHAL, N6 EMT ot 2

/NG Hi 37 40 ) Wnt5a, CaN . NFAT1 1 p-NFAT1
R IL I NFATL R 5 467, B AR 4 i N Ca™ 4%
o RN IEA b aE 5 Y WntSa i 3k 3 A
Wnt5a/Ca* INFAT {55 il % . 45 R R, /NG fig
% 37 ) Wnt5a Fl FRZ B9 45 &, W& G 8 11, i /D 2
oy Ca® i AL 2, N i CaN .NFAT1 fil p-NFAT1 & 4
W23k, Bi 1k NFATL A6 40 BT h A AAZ . X BE
ST AR ST AR 5, Wnt5a/Ca? INFAT 7E GC (1 it i
BARMITBERT RS 2 CHEEMER, R/
K4 0 973 ] BE 38 5 74 35 Wnt5a/Ca* INFAT {5 5 1 % 3k
% MGC-803 4fi il iy A {2 FIEH% .

AW FEHE T /N 7 % MG C-803GC 4 fifl (=
22 FIIE 8 i 410 ) 4 R 38 2 8 4% Wnt5a /Ca®* INFAT
WA L7 L /NI 8 R 28 AT
X} MGC-803 4il e H. A & & i 3 il /5 . ok,
Whntba it # k3 i T MGC-803 41 fig N Ca* 19 L & ,
S S0 ) G B U 2D 4R 2B AT RS 1 L X W] e & GC
AR 22— X s gk BT /NG 7 v e e
— MBI GC I TEA Y . AL, AR A
fEAERBRYE . BAR/NE 7 M Bk E A EA
W5 HAEAR SN T /B I (Bt GC ML, i
15 2 ) S 5 Th A B B E , i — 20 528 AT A Zh R N
5 UE /)N B W 0 R FH B E AL o

[RFEHR] AXLRAEEITHEF R,

(&% 30Hk]

[ 1] BRAY F, FERLAY J, SOERJOMATARAM I, et al.
Global cancer statistics 2018: GLOBOCAN estimates
of incidence and mortality worldwide for 36 cancers in
185 countries [ J]. Cancer, 2018, 68(6): 394-424.

(2]

[3]

[4]

[6]

[8]

(9]

[12]

WANG L, WEN X, LUAN F, et al. EIF3B is
associated with poor outcomes in gastric cancer
patients and promotes cancer progression via the PI3K/
Akt/mTOR signaling pathway [J].
Res, 2019,11(1):7877-7891.

ZHANG X, XUE J, YANG H, et al. TNFAIP6

promotes invasion and metastasis of gastric cancer and

Cancer Manag

indicates poor prognosis of patients [J]. Tissue cell,
2021, doi: 10. 1016/j. tice. 2020. 101455.

JIQ, LIY, ZHAO Q, etal. KLF11 promotes gastric
cancer invasion and migration by increasing Twistl
expression [J]. Neoplasma, 2019, 66(1): 92-100.

LI S, CONG X, GAO H, et al. Tumor-associated
induce EMT by
migration and invasion in gastric cancer cells [J]. J
Exp Clin Cancer Res, 2019, doi:10. 1186/s13046-018-
1003-0.

JORDAN N V, PRAT A, ABELL A N, et al. SWI/

SNF chromatin-remodeling factor Smarcd3/Baf60c

neutrophils IL-17a to promote

controls epithelial-mesenchymal transition by inducing
Wnt5a signaling [J]. Mol Cell Biol, 2013, 33(15) :
3011-3025.
CHENG R, SUN B, LIU Z, etal. Wnt5a suppresses
colon cancer by inhibiting cell proliferation and
epithelial-mesenchymal transition [J]. J Cell Physiol,
2014, 229 (12):1908-1917.
GE Q, HU Y, HE J, et al. Zicl suppresses gastric
cancer metastasis by regulating Wnt/3 -catenin
signaling and epithelial-mesenchymal transition [J].
FASEB J, 2020,34(2):2161-2172.
CAI M, SIKONG Y, WANG Q, et al. Gpx3 prevents
migration and invasion in gastric cancer by targeting
NF- kB/Wnt5a/JNK signaling [J]. Int J Clin Exp
Pathol, 2019,12(4):1194-1203.
JAFE X33 . X0 550052 T /N B 7 6 7 I AR G e
RAEFE[I]. 1L T BE 44K, 2016,43(3) :617-619.
JER BTN BT AR BB /NI G522
BT IR O R A I R A e 2 B L3 ). PR
#§,2012,25(4) :31-33.
191Uy O S A = S N 2 E B R AN ]
. 9 .



55 28 4 12 ) PEXEAFFERE Vol. 28, No. 12
20224F6 H Chinese Journal of Experimental Traditional Medical Formulae Jun. ,2022

E TR TR 2 R (3], W P R 2 R [24] PENG S, SONG C, LI H, et al. Circular RNA

1 ,2020,40(3) :271-273. SNX29 sponges miR-744 to regulate proliferation and

[13] 3250, b = bR, I IT . 0wk /N B i 3 55 4 50 i differentiation of myoblasts by activating the Wnt5a/
Ji AT 3 97 8 T T s RO %) 97 R0 B et A 5 R 1) Ca* signaling pathway [J]. Mol Ther Nucleic Acids,
S Y] Wil R 245, 2019,54(4) . 242-243. 2019, 16(2):481-493.

[14]  EAMMW LM, R RA . 5 BROR RN B B 16 97 [25] MEHRALIKHANI A, MOVAHEDI M, LARYPOOR
JE M 2 3 (3], 447k, 2018,59(2) : 108-110. M, et al. Evaluation of the effect of on the expression

[15] kMg, 00105, B3R EG . B AR 082 3k T A K Jf of E-cadherin, dysadherin and Ki-67 in BALB/C mice
LI N e AN e R U P SR e b | R R [ R with 4T1 model of breast cancer [J]. Nutr Cancer,
[J]. Pk ps2y,2021,34(1):37-40. 2021, 73(2): 318-328.

[16] ZHEN J, CHEN W, LIU Y, et al. Baicalin protects [26] SATELLI A, LI S. Vimentin in cancer and its
against acute pancreatitis involving JNK signaling potential as a molecular target for cancer therapy [J].
pathway via regulating miR-15a [J]. Am J Chin Med, Cell Mol Life Sci, 2011, 68(18): 3033-3046.
2021,49(1):147-161. [27] ASTUDILLO P. Wnt5a signaling in gastric cancer

[17] SONG L, ZHU S, LIU C, et al. Baicalin triggers [J]. Front Cell Dev Biol, 2020,8(3):110.
apoptosis, inhibits migration, and enhances anti-tumor [28] ASEM M, YOUNG A M, OYAMA C, et al. Host
immunity in colorectal cancer via TLR4/NF- B Wnt5a potentiates microenvironmental regulation of
signaling pathway [J]. J Food Biochem, 2021,2021: ovarian cancer metastasis [J]. Cancer Res, 2020, 80
e13703. (5): 1156-1170.

[18] LIUY, HUA W, LIY, etal Berberine suppresses [29] LUOJ, LIU L, SHEN J, et al. miR-576-5p promotes
colon cancer cell proliferation by inhibiting the SCAP/ epithelial-to-mesenchymal transition in colorectal
SREBP-1 signaling pathway-mediated lipogenesis cancer by targeting the Wnt5a-mediated Wnt/B-catenin
[J]. Biochem Pharmacol, 2020, doi: 10.1016/j. signaling pathway [J]. Mol Med Rep, 2021,
bcp. 2019. 113776. 23(2).94.

(19] T, &, TR, % . Ik /NRE g 7 K 42 9 i i [30] CHIODONIC, DI MARTINO M T, ZAZZERONI F,
Whnt5a/Ca** INFAT {5 5 i il TGF-8, /S 19 A H et al. Cell communication and signaling: how to turn
Jit MGC-803 4l i I J - [u] oz % 1k M2 28 i # 1], bad language into positive one [J]. J Exp Clin Cancer
] S 96 07 ) 2 2% 7, 2021, 27(4) : 37-46. Res,2019,38(1):128.

[20] WU Y, BORDE M, HEISSMEYER V, et al [31] PARK Y J, YOO S A, KIM M, et al. The role of
FOXP3 controls regulatory T cell function through calcium-calcineurin-NFAT signaling pathway in health
cooperation with NFAT [J]. Cell, 2006, 126 (2) : and autoimmune diseases [J]. Front Immunol, 2020,
375-387. 11(2):195.

[21] LIU Y, GRIMM M, DAI W T, et al. CB-Dock: a [32] XINB,JIKQ, LIUYS, etal. Higher expression of
web server for cavity detection-guided protein-ligand calcineurin predicts poor prognosis in unique subtype
blind docking [J]. Acta Pharmacol Sin, 2020, 41 of ovarian cancer [J]. J Ovarian Res, 2019,
(1): 138-144. 12(1):75.

[22] LIN M H, GUO X H, QIAO L X, et al. Effect of [33] GRAEF | A, CHEN F, CHEN L, et al. Signals
overexpression of apoptosis-stimulating protein 2 of transduced by Ca**/calcineurin and NFATc3/c4 pattern
p53 on activation and apoptosis of hepatic stellate cells the developing vasculature [J]. Cell, 2001, 105(7) :
induced by transforming growth factor- B8, and its 863-875.
mechanism [J]. Chin J Hepatol, 2019, 27 (11) : [34] LEEHS, JEONG G S. Aromadendrin inhibits T cell
890-895. activation via regulation of calcium influx and NFAT

[23] BRYUKHOVETSKIY I, SHEVCHENKO V, activity [J]. Molecules, 2020,25(19) : 4590.
ARNOTSKAYA N, etal. Transforming growth factor- [35] ZHANG L, DAVIES ]S, SERNA C, et al. Enhanced

B mimics the key proteome properties of CD13
3differentiated and CD133°
Int Rev Neurobiol, 2020, 151(2) :

cancer stem cells in
glioblastoma [J].
219-242.

- 10 -

efficacy and limited systemic cytokine exposure with
membrane-anchored interleukin-12 T-cell therapy in
murine tumor models [J]. J Immunother Cancer,

2020, 8(1): e000210.



5528 455 12 ) HESSEFFFHRE Vol. 28,No. 12
202246 H Chinese Journal of Experimental Traditional Medical Formulae Jun. ,2022
[36] XINB,JIKQ, LIUYS, etal. NFAT overexpression indomethacin-induced barrier  dysfunction via

[38]

[40]

[43]

[46]

[47]

correlates with CA72-4 and poor prognosis of ovarian
clear-cell carcinoma subtype [J]. Reprod Sci, 2021,
28(3) :745-756.

WANG W, ZAFAR A, RAJAEI M, et al. Two birds
with one stone: NFAT1-MDM2 dual inhibitors for
cancer therapy [J]. Cells, 2020,9(5):1176.

LIU Y, LIANG T, QIU X, et al. Down-regulation of
Nfatcl suppresses proliferation, migration, invasion,

and warburg effect in prostate cancer cells [J]. Med
Sci Monit, 2019,25(2) :1572-1581.
HUANG B, HE Y, LI S, et al. The RCANL1. 4-

calcineurin/NFAT signaling pathway is essential for
hypoxic adaption of intervertebral discs [J]. Exp Mol
Med, 2020,52(5) :865-875.

YU M, REN L, LIANG F,

epiberberine  from Coptis

et al. Effect of

chinensis  Franch on
inhibition of tumor growth in MKN-45 xenograft mice
[J]. Phytomedicine, 2020,76(4) :153216.

ERF BRI, T W, 5. “wmiE-LE X697 8
Pt 1) P9 €% 24 30 2 T 5 R S B 3 0E (9], o [ o 2
#,2020,45(8):1779-1788.

DU Z, WANG Q, MA G, et al. Inhibition of Nrf2
promotes the antitumor effect of Pinelliae Rhizome in
papillary thyroid cancer [J]. J Cell Physiol, 2019,234
(8):13867-13877.

KU J M, HONG S H, KIM H I, et al. Synergistic
anticancer effect of combined use of Trichosanthes
kirilowii with cisplatin and pemetrexed enhances
apoptosis of H1299 non-small-cell lung cancer cells
via modulation of ErbB3 [J]. Phytomedicine, 2020,
66(21):153109.

HUNSAKUNACHAI N, NUENGCHAMNONG N,
JIRATCHARIYAKUL W, et al. Pharmacokinetics of
cucurbitacin B from Trichosanthes cucumerina L. in
rats [J]. BMC Complement Altern Med, 2019, 19
(1).157.

YONG J, ZU R, HUANG X, et al. Synergistic effect
of berberine hydrochloride and fluconazole against
candida albicans resistant isolates [J].  Front
Microbiol ,2020,11(5) : 1498.

PAUL M, HEMSHEKHAR M, KEMPARAJU K, et
al. Berberine mitigates high glucose-potentiated
platelet aggregation and apoptosis by modulating
aldose reductase and NADPH oxidase activity [J].
Free Radic Biol Med,2019,130(4) : 196-205.

FAN J, LI B R, ZHANG Q, et al. Pretreatment of

IEC-6 cells with quercetin and myricetin resists the

[48]

[50]

[52]

[53]

[54]

[56]

[57]

attenuating the calcium-mediated JNK/Src activation
[J]. Food Chem Toxicol,2021,147(2):111896.
HUANG K H, CHEN C Y, CHANG C Y, etal. The
synergistic effects of quercetin-containing 3D-printed
mesoporous calcium silicate/calcium sulfate/poly- ¢ -
caprolactone scaffolds for the promotion of
osteogenesis in mesenchymal stem cells [J]. J Formos
Med Assoc, 2021,120(8) :1627-1634.

SAUL D, WEBER M, ZIMMERMANN M H, et al.
Effect of the lipoxygenase inhibitor baicalein on bone
tissue and bone healing in ovariectomized rats [J].
Nutr Metab (Lond), 2019,16(6) :4.

SONG J, TANG Z, LI H, etal. Role of JAK2 in the
pathogenesis of diabetic erectile dysfunction and an
intervention with berberine [J]. J Sex Med, 2019, 16
(11):1708-1720.

HU Q, LI L, ZOU X, et al.
proliferation, invasion and migration by targeting the

Berberine attenuated

AMPK/HNF4a/Wnt5a pathway in gastric carcinoma
[J]. Front Pharmacol, 2018,9(6):1150.
WEN N, XUE L, YANG Y, et al
protoberberine alkaloid, relaxes mouse airway smooth
muscle via blockade of VDLCCs and NSCCs [J].
Biosci Rep,2020,40(2) : BSR20190534.

YANG Y, LIU X, WU T, et al. Quercetin attenuates
AZT-induced neuroinflammation in the CNS [J]. Sci
Rep,2018,8(1):6194.

PARK D J, KANG J B, SHAH F A, et al. Quercetin
attenuates the reduction of parvalbumin in middle

Coptisine, a

cerebral artery occlusion animal model [J]. Lab Anim
Res,2021,37(1):9.
ZHU Y, FANG J, WANG H, et al. Baicalin

suppresses proliferation, migration, and invasion in
human glioblastoma cells via Ca (2+ ) -dependent
pathway [J]. Drug Des Devel Ther , 2018, 12(2) :
3247-3261.

AHMAD T, SHAH AJ, KHAN T, et al. Mechanism
underlying the vasodilation induced by diosmetin in
porcine coronary artery [J]. Eur J Pharmacol, 2020;
884(2):173400.

JIANG X, ZHANG Z, SONG C, et al
Glaucocalyxin A reverses EMT and TGF- B,-induced
EMT by inhibiting TGF-B,/Smad2/3 signaling pathway
in osteosarcoma [J]. Chem Biol Interact, 2019, 307
(10):158-166.

[=EHE KEF]

« 11 -



