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Abstract: Objective To explore the effects of tetramethylpyrazine on the proliferation and migration in
nasopharyngeal carcinoma CNE-2 cells and its molecular mechanism. Methods After CNE-2 cells were trea-
ted with tetramethylpyrazine 0 pg/mL, 100 pg/mL, 200 pg/ml, and 400 pg/mL, CCK-8 was used to detect
the proliferation ability of CNE-2 cells; Flow Cytometry was used to analyze the apoptosis rate of CNE-2 cells;
Scratch Assay was used to analyze the changes in the migration ability of CNE-2 cells; Western Blot was used

to detect the changes in the expression of proteins in the proliferation, apoptosis, and migration-related path-
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ways. Results Tetramethylpyrazine inhibited the proliferation of CNE-2 cells at concentrations of Opg/mL,

100 pg/mL, 200 pg/mL and 400 pg/mlL ( P <C0.05). Tetramethylpyrazine significantly promoted apoptosis
and inhibited migration ( P <Z0.01). Tetramethylpyrazine could increase the expression of Bax and E-cadherin
protein, and decrease the expression of Bcel-2, N-cadherin, Vimentin, Snail, p-PI3K, and p-Akt protein ( P <<
0.0D).

and improves the levels of apoptosis, and its molecular biological mechanisms may associate to be the inhibited

Conclusion Tetramethylpyrazine inhibits the proliferation of nasopharyngeal carcinoma CNE-2 cells

activation of PI3K/Akt signaling pathway, and the inhibition of migration may be close related to the decreased

expression of N-cadherin, Vimentin, and Snail proteins in CNE-2 cells.

Key words:

5 W 987 2 T S A e Sk 20 R R Hh R DL A ST AR 2
— EERIE TSR LR, B SR R R
FIVECFE 25 W R AR o A o S R 9 1 I R 3R T
S LUARYT L 4r R 25 iR g7 MR G IT &
ETFRATAFAEAS 2 2 Ak 1 5 AR A7 3R AR L 5 PP AR i 2
PERUR RN A6, i 2578 By A S g v B T AR
DI AR EE VR R 38 i f T AN R RORE S5 Y
W PG PR 5 A YT TR TR R AR D B R R Y
Rl Z— .

SRR ES SR E Az —,
DI R S 0 41 43 0 v 28 Cln 255 2 T i 59 58 4%
B o 7E B IR Y B A R B T RS AR YT BIVE LR
VbR 2L 5 o DRI Ak S5 A T L AR I e A
(1% 49 J5 5 ity R0 28 ML A B o) 249 FLI R T & L
JI| = B2 (tetramethylpyrazine, TMP) & /1 25 )1 & ) A
BB A3 © 9IE BH X 2 Bk b Bz i EL A 4 A
FHS L PRt 1 R 5 ELAT B L R U Y 2 W
I W VE B AR E— D5 . A B 5 o AR A1 40 i 52 56
PRSE |25 % B 9 CNE-2 40 i % Pk A= W) 22 17 W i
VEFH B FEHLH Ry 5 470 i g 245 4y 412 1k 52 36 L A
1 #MRE5RHE
L1 Ak JIEsm T (DMSO) Il B Sig-
ma 2\ ; B CNE-2 40 i [ A F= Rk B L g 40
il )& ; CCK-8 M H Biosharp 2 @& ; PI3K F1 #5 B2 1k
PI3K(p-PI3K) , Akt IR fb Akt (p-Akt) S i ik 1
F Abcam 2% Al s BCA #1350 & O i 016 2 i i
ICIEHT % TgG CH A L) AR 1 4016 4 i i 1l 2
P IgG (H+ L) ECL k2% & 63 57 35k 14 F 1 ifg
BAREYHERA WA 10% PAGE % b il £
I & = AT YL 5 (1 Marker W [ 3 HE 6 2 By 2
R A RRA A .
1.2 #piEFR 25yl g S CNE-2 40 il 57
fli Hl RPMI 1640 5373, &4 10 % iR 4 v A 1%
HR/BEFRVET 37 C.5% CO, BiFMh g, H
DMSO # i TMP #3 A B il i 1 mg/mL WA FAE
WEOLAE T — 20 CUKAE T, RPMI 1640 58 4 s 3%
— 838 —

nasopharyngeal carcinoma; tetramethylpyrazine; CNE-2; PI3K/Akt

FEAR BN [ e BE 9 TMP TAE W (0 ppg/mL. 100 pg/
mL.200 pg/mL fl 400 pg/mL),

1.3 CCK-8 il Hox $ A= K 119 CNE-2 4 Jifd il i
I B L BOFER T 96 FLAR, FLIEFRR 100 wL(5
X10° A4 B 6 NE L. FF 4 MK S 5 R
0 pg/mL,100 pg/mL,200 pg/mL Fl 400 pg/mL
TMP [ 5¢ 4 K5 77 3, 0F BRAL s n o2 & 55 32 L M
DMSO ¥, 4> BIAE R 3% 24 h 48 h F1 72 h B R H
CCK-8 i 46 i 4 Jfa 3% 58 g 77, EAREAE J7 75 2 % 1R
SV BEMHZ IR AR UAE 450 nm KT
R 25 FLFE P K 450 nm b 19 0% 61 L I 43 1R X3t
R 240 L B o R T s it 2

L4 wiaCgiMAR O BCE K CNE-2 40 L4 1
X 10" A /FLEEFP T 96 FL A0 M1 75 Al L 5 3R 0,
ALY E H 400 pg/mL TMP, XF B4 i A DMSO
VW, H5 9% 24 h JE A SR TG I 4K, ] PBS M % 20
L% B R 1 X107 cells/mL, M 1 mL 40 i & ¥k, 1
000 r/min B> 10 min, 5 _F¥5, A A0 PBS #HE 40
f,1 000 r/min.4 C&.0> 10 min, W R FiE W . Ings &
bl 2 mLIRA G BHINA 5 pL ML BE PLIE W
10 pL BEEBEEE (1 V-FITC % . BCLE % 30 55 o g
A 15 min. LA 300 pL B9 2% vhif 30 =X 40 i A B AL
W CNE-2 4t B 8 T 115 3

1.5 RPESEE  HOOEUE KR CNE-2 4081+ 20F
3 40 B 9% Bl 5 X 10° cells/mL, 38 T 6 fL 40 i 855
Feb, AL 1 mL, FRAEI I IS . H 20 pL M3k 7 AL
NI LRI L I I A2 BE R 400 pg/mL TMP 897G
Mg R 5% CNE-2 40, 2RJ5 2il7E 0 h Al 24
h 8 B 0 A O R L P 0 P S I L AT R SR
1.6 Western Blot 288  {#f FHA WK E N 400 pg/mL
TMP it CNE-2 2 My J5 , B2 My 5 & 1 i 47 SDS-
PAGE HL3k, 5 . PVDF 5 5% B s W5 85 2 4] 2
h, TBST WE# 3 6, Wi —Ht (—HIMBEW 1 ¢ 2 000
RO .4 CHrEid s, TBST ik 3., “ P (5%
ARk 12 1 000 M B EIRMFHF 2 h, Bl PVDF
JiEE, TBST ¥k 3 38, i in ECL W5, 76 BE I AR &



2023 4E VT R B 24 B 2 4l %6 M

SR R IAL . 2.2 JIEWEEHE B CNE-2 AT A
17 G UriE Graphpad Prism 5.0 SPEAMTH AR WA S0 ONE-2 A1 1200 1. 45
B RO (£ FoR, A2 BRI 2), R 400 g/ mlL 1| 25 08 4b 58 0 7

test M1, P <<0.05 NERHHITHE L. CNE-2 40 24 h Ji& , 5256 41 40 e 08 T SR 0 5 v 1 % 1R
2 H#R P <<0.01), X #2155 s 0l DL & i CNE-2
2.1 JIEEIE BE CNE-2 405 AFseil= 4niedEr,
8 Xof S WA R CNE-2 20 Ji 3 5 g 71 52 . SR ik 100-
0 pg/mL,100 pg/mL 200 pg/mL Fl 400 pg/ml ) i
JIE B35 /E ] CNE-2 40 24 h. 48 h F1 72 h, AT S
B RE IR A0 R A 28, 45 AR R W UL 1)L 50k B4 (o w 0
pg/mL) A L L AR ) ¥ BE B9 )11 25 0 ek CNE-2 20 i 34 4 ;jz 40- *
A5 I . L 5L B0 e B R e ) AR P (P < % -
0.05),
0"- T
e 24h o 48h -+ 72h VN 4
SO
1004 ‘%&$ @\%S’
~ 1 &
X 751
< _ .77 P <<0.01,
% s B2 )%kt BE S CNE-2
it 4 J A Tty %
g s
0' 2.3 IS RIS CNE-2 4 ME R 40 i IR
0 100 200 300 400 SEER AR W (WL 3) .ok A 400 pg/mL 1% e 4k #
JIE5 I (ug/mL) CNE-2 #40fifi 24 h )5, SC 8 41 o CNE-2 20 Jifg i 5 #% i
B R R R E S %t BoE B TR BRZE (P <<0. 01) , 45 S48 8 1 25 8 a] )
CNE-2 2 0 28 72 09 3 *H 301450 530 535 CNE-2 40 i 1 77 75
& X I 4 20 B
f 100-
% 801
B 60
E 401 * ok
g 201
24h o r
# @2‘3"
\\\»%

. P <<0.05,
A 3 )II%”&?XT%'”EIYLNEZ%E’@ % 0%

2.4 NEBEX CNE-2 iE B R EA M RIZEMW .0 E-cadherin WFRA W THE P <<0. 0D, X

K 400 pg/mL I = B FE I CNE-2 40/ 24 —&5 14211 5 & ol LU i) CNE-2 40 g /9 _F B¢ — 1]
h )G, 55X A 0 pg/mI) AL, WK 4 Frs, 40 i Jii % 4k (epithelial-mesenchymal transition, EMT), )\
FH & [ N-cadherin, Snail il Vimentin 3% ik 3 B A B4 CNE-2 40T % /e H .

— 839 —



2023 4 VT R B 2 B 2 i 55 6 1]
- B =R
. et -1 A
E-cadherin | e B} . . 4
s 0.
N-cadherin — - g
= 0.6
"
Vimentin R - g 0.4 i e
= * 3k
’ =0
Snail R —
0.0~ T T T
; 4 S
B-Actin —_—— O o ol s‘\é\*‘ 3 §¢“ o
p‘b c‘b 49
I

.7 P <<0.01,
M4 NEREMNCNE2 @B LABHXBEOAN KLY

2.5 JIE X PISK/ Akt {5 51 I 5 1 A9 £ 35 % W
K H 400 pg/mL 1|5 W Ab 34 B0 9 CNE-2 41 24
h G SXTHRA (0 pg/mID A H, WAL 5 Fr s, )1 25 R fig
g4 m 2 U8 T2 1 Bax 3k, MFEAKPT T-F 1 Bel-2
FIECP <<0.01), BAM IS AR A AL p-PI3K

A LS B
AL e

R R) g — L

PIK | s a—

p-Akt

Relative expression

Bax

Bcl-2

p-Actin

M p-Akt By 35K (P <<0. 0D, ##H PISK/Akt 1
WEER AL 7K S, Wi 0 ) PISK/ Akt {5 53 B 09 8015,
X 55 PR )1 5 g n] DL o 4 ) PISK/ Akt {5 5
B AT L Ak A E CNE-2 gt 1=

W 1|75 ab Al
*
*k * %
g

.7 P <<0.01,
K5 )l Eweat CNE-2 40ty PISK/Akt 5 B A B & Gty 3K %

3 iFie

7 S MR B PR G 97 L, P PG BR A5 A 1Y O Tk 2R
7 BRI — AR R PG B Ol r TR F 2 14
T 245 49 255 ) g i 98 4% A [] I SHe EL v 24 3 A9 25 A A
FIAS RS2 NE Y T BE » DA TTT 28 1 i T A8 5 ) Il PR 3 97 A%
SRUOT PRI G e S R Y T 24 0 R T
fEz—.
5 J2 3 1 i 2 ) v 2 22— 3l B A 9 AT R
AR R T B A T . SR 55 % BRARSE A o 7 i g
{5 PR T S 9 T 28T 1) HG v 125 0 b R 9 A0 1
PRI g N E W1 R i R Ay I — 25 B
VU PR IR By i i 88 L B T OC B 4fE R A L G SR A2 K

— 840 —

BN RGBT I &3 00 . 5, )i
S B IR WA R T — e RN, KR
DI EZS B BAR R T i — 242 48 )1 2
L S WA 958 1) LA AT 2550 B 43 R 24 3BV R AR B 5 LA g A
i CNE-2 4 i S W98 0 5, LIS [a] e B 9 )11 25 1 1 il
CNE-2 #iififs & B8, )11 5 e ] LA #F CNE-2 2 Jfd 95 1= .
03] P e 4 A 1 G R E RS . R T DUAR L 1 R R
U5 1 08 A T BT IR 8 3 M A o 2 —

PI3K/ Akt {5538 [ J2 20 A P 48 57 338 5 1% % 70
(SR o N N (O R (o 7 SR ¢l L ! ) A
PI3K/Akt 55 4l 78 & A4 & M # B2 4k 05 1k J5 T2 WX p-
PI3K Fl p-Akt 45 F il Bax Fl Bel-2 258455 8 7740 ¢



2023 4F

EERANEY PRV SR

6 4

e SRS N TR 5 R D NN =B R R (A
ToRCRN SR S B9 S 2 B T LA i
i PISK/ Akt {5 5 38 36 P, T I8 14 58 52 4 140 5%
HE TR R IR IKE, AT i S A 8 5-8F 4 Af 14 7 AN 75
AP TS, THE SRR SE & IO T L i
T PISK/ Akt {5 18 410 1 S 0 Jes 200 YO 49 50 1 42 22 i
T3 VL R 5 A M 0 T, AT 2 R AR AR AR R L b
B ZEAI WE I R B S AT L3 i TGF-B 5 &%
(1) PISK/ Akt {5 3 B¢ 41 ] 55 A K1 A C666-1 20
3 B, S S0 TR 0 A REL VA, A R A0 o] e P s 4 L P
REMEERS . T, PISK/ Akt {55 18 #3253 A Ry 2 3%
W25 W Ve FH b Jeg 40 B 3 s A T i A RIS 2 — . AR
5T X5 AN ] 3 B2 19 )11 55 198 A D S R 200 PR A5 4 1
Kol 4z 3, CNE-2 40 I 28 )1 %5 W8 25 ) 4k P2 ) . PISK/
Akt {55 30 ¥ W1 5 1 40 0 07 40 R T AR DG 2R 1 Bel-
2/Bax W AH T B, X s & N5 % AT LL3E o 4 6
PISK/ Akt {55 i % 1 33 - AT At 2E 55 1 CNE-2
AMMEPH T,

TE IR 20 M 1Y 5% 7% 5 B b EMT b2 i 1R 2P 3%,
WIE P R 2 W JF & vy B 2 7 L iR AN i
EMT b 78 v 45 2 3% 85 1 A 455 8 ny e, Kb |
FHREAR Y E-cadherin 325 T [ 8] 78 B AR & 4 N-
cadherin il Vimentin 357K 752 7t , B AR i 78 46 i 5]
MIZRERE 71, I EMT fe 42 ik 2209 g S50, ik
JFEAIHE EMT fb " Vimentin 25 H 757 40 BB 22 19 T
e, I TTBA A EMT Ak O 2 0908 i X e aiig 450
FFF 5T 3 28 9 Z 88 (200 pg/ml 400 pg/ml) Ab #
= HPEFL IR MDA-MB-231 41l J5 , Western Blot ¥
% B MDA-MB-231 4l g ' E-cadherin kK L
P8, 1M N-cadherin #1 Vimentin 3k 7K T 9, 45 B #
A 28 o Z2 B BE A5 8 8 il MDA-MB-231 40 il i %%
228 EMT 4k, H AL AT fig 5 30 # PISK/Akt/GSK-
3B AR5 IE BE WO A OC . R EMEEFEY A RNA T4k
PR ARG W B R GR 5 & IS CNE-2 40 i
E-cadherin 3 15 i & #¥ &, Vimentin, TGF-8 Pl &
MMP-9 5 3R 35 B AR, 45 2R R B AS W 2 A n] LU &
CNE-2 4lifits & A= EMT . M1 £ 325 55 0 i ) 3 % Fil {2
72, WAl W, E-cadherin, N-cadherin 1 Vimentin &
i e 240 i e A= EMT AL FNEE B i 1% 0 BB bR . A BF 58
KI5 3 Ml CNE-2 41 g b N-cadherin Al
Vimentin 25 H W) 32 15, 2 7+ E-cadherin & A 89 £ 1k,
HEM = s ml LI CNE-2 g i e 11, 5 H X
E-cadherin,N-cadherin 1 Vimentin # & ¥ /E H & &

g5 LA 1S R N Y AT e M B S A R T
WG 2 — s Horp 1 5 g ] DUAE i S i 9 CNE-2 4 il 4

T4 CNE-2 40 J 38 58 Fn i 7%, AZ 0 Bl il 5 5 5T
PI3SK/Akt 8 #&, DL & E-cadherin.N-cadherin Fl Vim-
entin & 1R B IHE LR EY] .

SEHk:

[1] YAOJJ.QIZY,LIUZ G,et al. Clinical features and sur-
vival outcomes between ascending and descending types of

nasopharyngeal carcinoma in the intensity-modulated ra-
diotherapy era:a big-data intelligence platform-based anal-
ysis[J]. Radiother Oncol,2019,137:137-144.

(2] JHEIE.BR)SE 35 50K . 48 PDGFA 78 5 W98 i1 2% 5
Fik R Be 4 A [T ], A VL R BE 2 B 2% 4, 2021, 43
(1) :46-50.

[3] CHEN W,WANG F F,YANG Z D,et al. Long-term effi-
cacy and adverse reactions of IMRT combined with En-
dostar versus IMRT combined with chemotherapy for lo-
cally advanced nasopharyngeal carcinoma:a retrospective
study[J]. Ann Palliat Med,2021,10(11):11891-11900.

[4] LIC H,DING H,SHIJ L,et al. Dihydromyricetin pro-
motes apoptosis, suppresses proliferation and tumor nec-
rosis factor-a-mediated nuclear factor kappa-B activation
in nasopharyngeal carcinoma CNE-2 cell[ J]. J Tradit Chin
Med,2021,41(3) :367-375.

[5] YANG S J,WU S D,DAI W L, et al. Tetramethylp-
yrazine:a review of its antitumor potential and mecha-
nisms[ J]. Front Pharmacol.2021,12:764331.

(6]  E Mk, JALT. I 25 A8 VR TR T7 S WA 08 305 2 o 989 T 350 250 74
WRELZE IS 1 B4R L] N5 TP BE 24,2015, 34(11) . 2.

(7] 220 5K00, S, 552 508 MAT & nh Uk 6 7 5 TR
HOT IR B 52 4 I R YT AL LT . I IR & BRI 257235, 2016, 9
(18):109-110.

[8] REN J,CAIJ P,WANG C F. Tetramethylpyrazine inhib-
its the proliferation,invasiveness and migration of cervical
cancer C33A cells by retarding the hedgehog signaling
pathway[J]. Oncol Lett,2022,23(2) :66.

[9] LIH,HOU Y X,YANG Y.et al. Tetramethylpyrazine in-
hibits proliferation of colon cancer cells in vitro[ J]. World
J Clin Cases,»2021,9(18) :4542-4552,

(101 E0st. M-IV B W f 4k 1 S i 9 B 2 R R 4397 (D .

Jemt deatrh E 2 K%, 2021,

(110 AR )1 E5 100 45 i Jis 200 B 1% 4000 90 280 7 S ol A8 4 A 15
PR 5 0 T E AL AT T (D], gt g mt B
2R ,2021.

(121 BROMObR. SR A2 BRI 5 )11 5 8 X Hela 40 8 i 44 SME F %
HUHRILD]. 5k & 0wtk Jr 4B , 2018.

(131 A, 0 BC, sk B . )1 &5 2% T T80IR 7 T 0 Wi ol o 2%
Bl LD, vl B IR S 2 3. 2021, 11(2) 1 110-111.

[14] HU D X,SUN Q F.XU L,et al. Knockdown of DEAD-
box 51 inhibits tumor growth of esophageal squamous
cell carcinoma via the PI3K/AKT pathway[]J]. World ]
Gastroenterol,2022,28(4) :464-478.

CF #5860 11)
— 841 —



2023 4F

AT R I 2 B o

il %6 M

[9]

(10]

[11]

[12]

[13]

[14]

[15]

drial depolarization,and P21 protein expression[J]. Nutr

Cancer,2018,70(4) :605-619.

ZHAO X Y,CHEN R Y,SHI Y Y,et al. Antioxidant and

anti-inflammatory activities of six flavonoids from Smilax

glabra Roxb[J]. Molecules,2020,25(22) :5295-5307.
WANG T W,YE Y L,JI J.et al. Astilbin from Smilax
glabra Roxb alleviates high-fat diet-induced metabolic
dysfunction[J]. Food Funct,2022,13(9):5023-5036.
SANG H Q,GU J F, YUAN J R, et al. The protective
effect of Smilax glabra extract on advanced glycation end
products-induced endothelial dysfunction in HUVECs via
RAGE-ERK1/2-NF-«kB pathway[ ] ]. ] Ethnopharmacol,
2014,155(1) :785-795.
HUANG L P,DENG J,CHEN G T,et al. The anti-hy-
peruricemic effect of four astilbin stereoisomers in Smi-
lax glabra on hyperuricemic mice[ J]. J Ethnopharmacol,
2019,238:111777.
ADESSO S,RUSSO R, QUARONI A, et al. Astragalus
membranaceus extract attenuates inflammation and oxi-
dative stress in intestinal epithelial cells via NF-kB acti-
vation and Nrf2 response[]]. Int J Mol Sci,2018,19(3) :
800-813.
CAIJ,PAN R H,JIA X, et al. The combination of as-
tragalus membranaceus and ligustrazine ameliorates mi-
cro-haemorrhage by maintaining blood-brain barrier in-
tegrity in cerebrally ischaemic rats[J]. J] Ethnopharma-
col,2014,158:301-309.
TAN Y Q,CHEN H W, LI J. Astragaloside IV :an effec-

[16]

[17]

[18]

[19]

[20]

[21]

tive drug for the treatment of cardiovascular diseases[]].
Drug Des Devel Ther,2020,14:3731-3746.
TANG X L, WANG H J,CHEN H H,et al. Protective
effects of Astragalus membranaceus and ligustrazine on
rat brain microvascular endothelial cell injury after oxy-
gen-glucose deprivation/reoxygenation by suppressing
the PKC3/MARCKS pathway [ J]. Comb Chem High
Throughput Screen,2020,24(7):947-956.
QIU L. H,ZHANG B Q,LIAN M ], et al. Vascular pro-
tective effects of Astragalus membranaceus and its main
constituents in rats with chronic hyperhomocysteinemia
[J]. Exp Ther Med.2017.,14(3) :2401-2407.
J5 R O L RRG AF L BT 4 2 B AR S T X A
B = 5B AS 2GRS HLRILT . A7 T R0 12 2% B %
1R ,2022,44(6) :783-793.
DREXEL H,LARCHER B,MADER A.,et al. The LDL-
C/ApoB ratio predicts major cardiovascular events in pa-
tients with established atherosclerotic cardiovascular dis-
easel J |. Atherosclerosis,2021,329:44-49.
XU X D,DONG Y X,MA N N,et al. MiR-337-3p lowers
serum LDL-C level through targeting PCSK9 in hyper-
lipidemic mice[]]. Metabolism,2021,119:154768.
FOX K M, TAI M H,KOSTEV K.et al. Treatment pat-
terns and low-density lipoprotein cholesterol ( LDL-C)
goal attainment among patients receiving high- or moder-
ate-intensity statins[ J]. Clin Res Cardiol,2018,107(5):
380-388.

Yo #% B #9:2023-08-27; & 6] H #1:2023-09-13

CLEEEE 841 T

[15]

[16]

[17]

(18]

[19]

860

CHEN M.ZHANG J. miR-186-5p inhibits the progres-
sion of oral squamous cell carcinoma by targeting 1T-
GAG6 to impair the activity of the PI3K/AKT pathway
[J1.]J Oral Pathol Med,2022,51(4) :322-331.

SR B X0 Lk SO A R B4 PIBK/AKT 5
5T SO W A B RS S M T T TR b B
25 K223, 2023,43(4) :612-618.

T ZE W, GRS E , 45 BBl 1 PISK/AKT {7 %
T JH %o G R AR MR B LU T R 2R R R E LT .
[ TR 4 56 2% 75, 2021,31(16) : 1966-1970.

AN, BEMME T TGF-B 353/ PI3K/AKT i #%
10 S W 9 3R R A AL R B S LD N g T R AR KA
2019.

CHEN M,XU R D,WU L G,et al. Relationship between
circulating tumor cells undergoing EMT and short-term
efficacy following interventional treatment in patients
with hepatocellular carcinomal J]. ] Interv Med, 2020, 3
(3):146-150.

[20]

[21]

[22]

[23]

[24]

REN Z T.NIU Y F,FAN B, et al. Upregulation of ho-
meobox D10 expression suppresses invasion and migra-
tion of clear cell renal cell carcinoma through targeting
of E-cadherin[ J]. Mol Biol Rep,2022,49(3):1837-1846.
CHOIS,YU]J Y,KIM W,et al. N-cadherin mediates the
migration of bone marrow-derived mesenchymal stem
cells toward breast tumor cells[J]. Theranostics, 2021,
11(14) :6786-6799.
JAUDAH A M. Vimentin immunoexpression is associ-
ated with higher tumor grade, metastasis, and shorter
survival in colorectal cancer[ J]. Int J Clin Exp Pathol,
2020,13(3):493-500.
XIBEHE B R, B, 4. FF PISK/Akt/GSK-3p i % #
T O3 2o W0 = BT 1 L RO AN I R R A 2R 1 5
[J]. KRR 58 577 % . 2023,35(7) : 1135-1143,
REWE, 4 W, BB, 4%, Calreticulin i@ 2 75 3 40 ild EMT
P 3k S R R I B AR 22 [T ). b o 30 2E B 0 5K, 2018,
34(5):925-929.

Yo B #1:2023-07-28; 8 B H #1:2023-09-07



