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(5 FE] BH: PrEscRUARBEERRES T RBEREGANA LS, AR ARG I 20 bk ik
S RY TG B e A AR AR KR AW, iR R &R SRR KA, miait#0X A & (CCK) 8 #4425
& 2T % 2w bk HepG2SG #9474 &, & & %% fpi ik ( Western blot ) il 2 Je b 56 o 5 £ % A8 % B & f 8 1 % 45 46
% ¥ (VE—cadherin) . 7% %% @& (Vimentin) . #4E K KT 2 (TGFR2) . Twistl o CD44 89 %& & £ ik, 4L X]
J& 92 B e Transwell %40 HepG2SG #m e it #4122 48 1. 425 i T TG HepG2SG 4435 75 AR 35 - ARk M L
e, (HUVEC) , 4 %40 HUVEC 4= HepG2SG %o L9 4R Ih s 8 o L5 #7 4] SUBIL A 25 s i 2R AR M A 36

HepGZSG mpayg s, SHhhifms s Bafer ok, SRENHEHNENG (P<001) ; Ha@ate
=G fiE AR, # ) AR 7’1/\4"5161 20 VE—cadherin, Vimentin, TGFP2, Twistl o CD44 & & £ 4539 T, £+
Ayt FEL (P<001) ; 42020 HepG2SG #9 i #4542 £ 48 /1. HUVEC % 4k 25 # £ i A= HepG2SG 44 fn & &

ARSI BT B LR G 4ﬂL%»éx (P<0.001) . Z538: LB PRI HAR A 09 37 5] SRR ALA 25 o i 7T 4]
HepG2SG Zmfie,, MARMY G iES12 2480, BF TRAMBRE £ mAaXFZ O a9 FIA, T RHpH) It £ 8 2 K
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The Effect of Warming Yang, Resolving Phlegm, Dispersing Accumulation Mothod on Angiogenesis and Related

Proteins in Primary Liver Cancer

GUO Wenhai, XIE Heping, ZOU Zengcheng , LI Yongwei
(The Third Affiliated Hospital of Sun Yat-sen University, Guangdong Guangzhou 510630)

[Abstract] Objective Yin Yang Gong Ji Pill is an ancient formula in Ming Dynasty, used to treat the mass and accumulation
syndrome with warming Yang, resolving phlegm, and dispersing accumulation. This study explores the effects of the reducing
presicription New Gong Ji Pill on tumor angiogenesis and related proteins in liver cancer cell lines in vitro. Methods The
drug-containing serum of New Gong Ji Pill was prepared and the inhibition rate of HepG2SG by the drug-containing serum was
detected by cell counting kit (CCK)8. Protein expressions of tumor angiogenesis related proteins such as VE-cadherin, Vimentin,
transforming growth factor B2 (TGFB2), Twistl and CD44 were detected by Western blot. Cell scratch assay and Transwell assay
were used to detect the migration and invasion ability of HepG2SG cells. Human umbilical vein endothelial cells (HUVEC) cultured
with HepG2SG conditional medium and HepG2SG cells were used to detect angiogenesis in vitro, respectively. Results The
proliferation of HepG2SG cells was inhibited by the drug-containing serum in a concentration-dependent way. Compared with
the control group and the blank serum group, the inhibitory rates of all concentrations in the drug-containing serum group were
significantly increased (P < 0.01). Compared with the control group and blank serum group, the protein expressions of VE-cadherin,
Vimentin, TGFB2, Twistl and CD44 in New Gong Ji pill containing serum group were down-regulated, and the differences were
statistically significant (P < 0.01). The migration and invasion ability of HepG2SG, angiogenesis of HUVEC and angiogenesis
mimicry of HepG2SG in drug-containing serum group were significantly reduced compared with the control group and blank serum
group (P <0.001). Conclusion The containing serum of New Gong Ji Pill, which mainly contains drugs of expelling phlegm and
eliminating accumulation, can inhibit HepG2SG cells, reduce tumor migration and invasion ability, significantly down-regulate the
expression of tumor angiogenesis related proteins, and thus inhibit tumor angiogenesis and angiogenesis mimicry.

[Keywords] Primary liver cancer; Yin Yang Gong Ji pill; Serglycin; Tumor angiogenesis
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5 B A ZUR AT 2020 4F 4 BRI AT 9 5 Rk
SR, T E AT G AT TR G O AL R
73N 45T iR 300 S BRI (RS
R AERY 6 KB WIS 3 Aps st TN Y, fr
B WAL IR 058 5 0, BT R 5 2 6

o 0 R A R 62.4 %, KBl T Y
SRR AR T 8 E A A AR B A R

LYY GBI Z F R Z 5N aRT. Hh RGRT A
FEREFIETT . IR IT . AT IThE TR 2RYT, A A
ROETT PRI T SGEREIR . B ARG i E A
TEK A A ) P SO R T AT T IR B A B
2 3 1) W B D5 9 I AR AL e 4 i FR 4 AL
#1117 LRI B N R R, AR R
VEFREGE. M. IRE B fRsE. &, A8
WA, HIREIRHAYRRE ., T2, Wi §)1155%,
B CIRBERE Y UIRG M ” 2B Fif A E T
Hr B/, R, IS, BmsE, FERHET
O, BT E AR A, ImRHE L& T
MR B MK E, PHWSAERBE AN — R EUE, DLEUR
MRl SR LE T R AR, BB R m K 22 4.
WEREETHEAR < HWHhHEA. R BEER
T AR o

[l geg I R R DA AE AR . RBE B R
BT, RGN Y B AN AR R 11 e 8 i AR i
(endothelial dependent vessels, EDV) ¥ /it J&3 4 o 72 1%
[ 1ML %5 A A4S (vasculargenic mimicry, VM) P,
1 25 B 25 T DA SR PR I A R O . (B AR IR BN
RFEM T CFE A LE A 2 AN IR P R 2R 254D
F& 15 AT DA ) fib R L A B AR I T . RIS SO A 2 )
PTG (T SRR B AT T SRR BT, N — R TR I
RIRIG RS, 45 R W T

1w

1.1 afefshh

1 A fFF 9 48 il HepG2 (ATCC Number HB-8065) #4)
WL HE AR (serglycin) 1t F A4 Mikk HepG2SG,
N N e Ik N Rz 4R o Bk (human umbilical vein endothelial
cell, HUVEC) fRfF TASLI=E, G EMA 10 % fhd:
3% ) DMEM 559258, 9444 5 % CO,. MIAIGERE .
37°C,

5 T R R SD R K B MR BT & (200 £ 100 g, M
WS, M R B SE I RO R A, YR RTIE S
SCXK () 2018-0034, SPF 2% & kL, At niRbM s /348
BHABRA A $EAE. ENEMRTE 3 d, IRBEHLECERBENL
NEAMEHME MG, &4 2. sheHEg) M

B EMRHE A R A R LRSI B R R AR R (i
S 20230201002) .

1.2 #4

Py RIE T LRI B S = R B 2, b
2455 FAT LT %558 N IE fh . 29 A% BRI RA 2R TR A (=
FEE) R BRALIIEC s R, . W
#%30g, WHIE, M. RZE. IEF. BRISHRS, B,
IR NS (EFD | UIE. 3 (I 5% 24 ¢.
ik, LR NMAEK, BM180g. HEFE10g,
5 T A K AR 30 min, 43 i R K B G B K R
A& 30 min, FIE 2 RIIZWRE TR, BE LR AR S|
A, FFALE A 4 go ANV E = In K E H & X
NPEETE R RN (60 kg) FFH 4 g f18 g,
e ROR B B2 2GR & 9 0.42 g F110.84 g 4li/KIGR, &
MG RHEZ 1 mL A2 mL, FHEHF 2K,
Fe:7d, TRKRES 220G, EINWCK M55 LE,
0.22 pm JEMEEE, TR BRI AT .

1.3 FEKHA

i 5 72 57 BB 2R i (Cat.No.SH30087.01) ,
DMEM # % £ (CatNo.SH30022.01B) , 7 # & =
(Cat.No.SH30010) , R ELZEM AW (phosphate buffer
saline, PBS) (CatNo.SH30256.01B) , LI Ik ¥ K ==
Hyclone 2~ . 4 g 1+ % i 77 & (cell counting kit,
CCK) -8 ikl & (HA M-Ik =W 5 fif, Dojindo, Cat.
No.CK04) .

1.4 FIAEH

6 L MR 24 Lt 48 FL MR 4l Ha K5 7% iRk ( € [E
CORNING, Cat.No.040810004, Cat.No.3548, Cat.
No.051010001 A) , 9 L. 12 FLAR 40 i 5 32 Ak (b [
Je#% NEST, Cat.No.PPP-001-030, Cat.No.3524) , Transwell
2 0 1% F7 AR A matrigel 8 (€[E BD A #], REF353097,
356234) .

1.5 M#E

TN 2 Fe i TAE & Ch [ SW-CI-IFD) , i i#
BLHL ChE R, SC3614) , BB R B ME (H
Z& OLYMPUS CKX41, U-CTR30-2) , #4f jig 18 J5 &5 7%
4 ( 2% [# Thermo scientific, HERACELL150i) . 43 #f
R (%2 P4, BTI125D) , iR R 5 HE
& ChESIETETAGE 85-2) , BmE RS (£
ProteinSimple 4 @] Alpha) , & & % & 0L 4 [E
SIGMA A 7], SIGMA 3K15) , Jigimie&as (B ]
T AR DR AN 38 i A7 PR A 5] VORTEX-S) , H#VER
KAl (b E g ERHEA R A R DK-8D) |, HIgk{L (36
Bio—Rad /A 7] Bio—Rad Power PAC 200) , fighrix (2%
Thermo Fisher Scientific, %45 multiscan MK3) .
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1.6 ZE7rik

1.6.1  CCK-8 %A il 4 Jitd 48 5 iff] 8% 4 i oK 5 8
1X10° A4 « mL™, 4L 100 pL N 96 FLAR, 2 24 I3
WIESS RN 2.5 % 5 % 10 %y 15 %, 20 %, &AL
W10 %, ARG TTX AL 3 H, T 48 h 5
WegEgrf, A CCK-8 ¥, 100 pL FF=ANA 10 uL
W, 95 E 4 h J5EEFR L ODA450 Hidls . 4| % =

(1 — 525640 OD fH 31 / X HiZH OD fE M) X100 %
C([E—mED .

1.6.2 Western blot &l WA AFEN, 184 RIPA
RGN, WES MR ERRE, £+ 2
Kot Fk 7 R BN — TR TR O R B Bk S (sodium dodecyl sulfate—
polyacrylamide gel electrophoresis, SDS-PAGE) _F ik,
T HE M —# 4% (polyvinylidene difluoride, PVDF)
L, A, FRBELLBIA 1:1000 f—4iE [EEEA
(Vimentin) (L52) Peptide il CD44 (abcam A&, 75
ab229126, abl119335) ; A4 K ¥ B2 (transforming
growth factor—B2, TGFB2) antibody (Santa Cruz 2\ &,
T 5. SC-90) ; i AH 5¢ #K 1 1 (Twist 1) antibody

(Abcam 7 &, T%'5: ab50887) ; I % N A E & A
(vascular endothelial cadherin, VE—cadherin) Rabbit
pAb (abclonal A#], $%*%5: A0734) 1, BHMRiTAIMY
fifi C(horseradish peroxidase, HRP) #xic Il —~Fi W% &,
BeyoECL Plus fill 25 (1, W24k, BEEIZ A RS
S3 AT B b B o RO T .

1.63 AL sess (CRRMND A 6 FLik 4
FLIKFEN 10 pg » mL™" EF4EZERE A 50 uL, BT 4 °C
VKA, K b F 5B K 110 © « mL" 40 ffa e fh
F 6 FLEFFRIR A, B 37 °C 5 % CO, B F7 40 i WS %
{5 B 0 AR OISR AN A B 2 i, X JE P T ML v
FREERT IR, S ) F 2 24 ML 3 RN A L i R R R
T, HlUe LG RLH 1 h, 06400875 % .
M0 pL THMERRRALERER, REEETHEE
B2 eI AR _EXIIR, BN 37 °C 5 % CO, FIrAE T4k
SeiisR, AT RIRE 0. 24, 48, 72 h HURE, M. 7E
3 8 B et FWRERIR @A, Image Pro—Plus 6.0 %
A 00 5 - 2 0 PR AH 5] B TR] AR 8 AN AL IR B S, i
HAHMPIZEEHRE ) TR = (1 —HARR 8] SEE
B/ 0hBEE) X100 % (F—FED .

1.6.4 Transwell £ I 40 Jf 12 2% 68 71 4 °C i f#
Matrigel i %2, HX 40 uL Jn A T4 [#) Transwell /) = 1,
37 °C % 2 h fll Matrigel BE[fl . 7£ B%. NEHHMA
100 pL. 600 pL T IMiER 725, 37 °C Pd . 1X10°
AN Transwell /N5 B, 7637 °C, 5% CO, &
48 hjm, WU /NG, HMRZEE L BRI, 4% 2R

FB% [ 52 15 min, PBS Jek 10, 45845 %« 10 min,
PBS ¥ 1 I, fl 4Rt J5 FBEAR AN E OD 570 W't -

1.6.5 IMEHRELK:  Matrigel M —20 °C Ui, 4 °C
W, N 48 FLARAEFL 150 puL Matrigel, {3 45%5)
BWARUR, MELSIE, N 37 CHiFRFE2h L L,
{f Matrigel #E [ . 941k HUVEC, 2% fxIRA. = H
MIEHME 25 MG H %A TR A E &, SSLIMA 200 pL
2X 10" NGHM, 4 ~ 6 h J5 WS M T s 0 .

1.6.6 SRS  Matrigel AP [F F, R
48 FLHAE AL N Matrigel Ff 5 [ . & L0 A 200 pL Bf
2X 10" /> HepG2SG 4, 4r4l xRl =5 [ 54
SHIMEA, AFIFERT, 4 ~ 6 h 5L T RS I,
A GEK IS SR 2 3~ 5 do

1.7 “%it#Fi&

K SPSS 24.0 AT AT HR AL, TR BRI L x £
For, R K5, TR E SRR, RH %,
P <0.05 NZERBA GRS

2.1 # A AR AP du i3t HepG2SG 4m e 38 37 4
8% h

FOMBEASFRALE, ZR LG IFFE X
(P> 0.05) ; 225135 & Wl % 4 5O A = (3 LA
WA R BE T E, ZRAFSRIFEEL (P<0.05);
AR B 5 24 s K/l AL A ik, 2R BBA SR
X (P <005, WE. LKL N 042 g+ mL!
E Y IMIE T

T BRI AL 2 M3 % HepG2SG AN (n=5, x+5)

M Al WEE % OD 450 WAl JEBEHTHIZE /%
Xt HEZH 2.12 +0.02 0.00 +0.01
G =i IREEE 10.0 2.00+0.13 0.06 £ 0.06
042 g+ mL" 2.5 1.81£0.01 0.14 +0.01°
EY Mg 5.0 1.68 +0.05 0.20 +0.03°
10.0 1.47 £0.01 0.31£0.01°
15.0 1.08 + 0.06 0.49 £ 0.03"
20.0 0.74 +0.04 0.65+0.02°
0.84 g+ mL" 2.5 1.79 + 0.01 0.16 +0.01™
S IMEH 5.0 1.56 + 0.06 0.26 + 0.03"
10.0 1.25+0.06 0.41 =0.03%
15.0 0.98 £ 0.05 0.54 + 0.02%
20.0 0.62 + 0.02 0.71 +0.01%

. BT G IS, P < 0.05; SXTHEZ .
HAMEHLLEE, P <0.01; 50.083 mg+ mL" 72 M4
EVEREE LA, P < 0.001, ‘P < 0.05.

2.2 Western blot #6337 ) AR AL 4 24 o 7 2 7
PRARK B G 47

g5 R LR 10 % & 25 1% T & R i CD44. VE-
cadherin, Twistl. TGFB2 Al Vimentin [ % 15, 43 # &
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Xt AN A IS AL PR, ERAA R FEE X

2 H SRR AL A 24 LI R L T FOAH O B 1T IR R

(P<0.0D) , WFE2,

(n=3, )_CiS>

A5 CD44/GAPDH VE-cadherin/GAPDH Twistl/GAPDH TGFP2/GAPDH Vimentin/GAPDH
pApicEE] 0.69 + 0.03 0.55+0.02 0.42 +0.01 0.48 +0.02 0.61 +0.01
7= A IS 4R 0.72 £0.03 0.55 = 0.02 0.44 +0.02 0.52£0.02 0.63 = 0.01
FA MG 0.36 = 0.00° 0.46 = 0.01° 0.34+0.01° 0.38+0.01° 0.21 £0.03°

VE: VE-cadherin — & P9 458685 11; Vimentin —EE A TGFP2 — LA KK B2; Twistl —FILEIARCEA 1.

53X BA R A iyE AR, P <0.01,

2.3 Transwell #&0# 4| 5047 AL 424 fo & 2t HepG2SG
AR 2 B8 7 69 69 %R

g5 IR 7R 10 % 37 i) IR AL E 24 1L i AT 3 gD
HepG2SG 20 it {28, FAR 22 40 M U800 FEZH A0 2 (3 1
HHEE R, ZRrAAS R X (P<0.001), B33,

3 Hi BRI 25 ML TE X HepG2SG 4 A 2% 52 0
(n=4, )_gi K )

H 5 HepG2SG 4l finfz 78
X HE AR 210.99 + 4.68
2 A 206.70 + 6.62
&2 Mg A 151.27 + 4.56"

e SRR A MG A ER, P < 0.001,

2.4, RV SEIA AT 6] HAR A2 de 7 3t HepG2SG
AL 497 h

10 % 7 il AR AL 75 245 1135 7T 49| HepG2SG 4 il it
o, HITHRESTRAMNS O MEHRERK =7 A
HYitsm L (P<0.001) , WE4,

F4 ISR AL S 2 LTS X HepG2SG 2T 2R [ 20
(n=4, )_Ci‘ S %)

Ho 0h 24 h 48 h 72 h
R 0+0.03 040+0.01 0.54+0.03 1.00=0.00
HAMEH 0+£0.04 042+0.01  0.58+0.00 1.00+0.00
GHIMIEH 0+0.02  029+0.01° 0.37+0.02% 0.49+0.02¢

SRR S L, #P < 0.001,

2.5 FHHSIAAAL Y o FE 3 HUVEC 4= HepG2SG 8
FELRE 497w

10 % 37 i) BORA FL 7 24 M3 ] 5 2 #i i1 HUVEC If &
TER%, FEHH HepG2SG 40 R M8 A= sz, s 2
43 A R AR 2 (1 s L B>, R B Gt
B (P <0001, S5,

2S5 HRIBORR AL 25 SR HUVEC I8 A Al HepG2SG I
A AL AS B S R (n=4, y+s5)
] HUVEC IfiL &4 i HepG2SG L4 B
ot 2 17.25 £ 0.63 24.00 = 1.15
75 H MLE 4 14.82 +0.87 29.00 +2.94
sl IR ) 5.90 +0.86" 10.50 = 1.73"

vE: HUVEC — A bk A 52 40 .
xRS [ s 4 R, "P << 0.001.

3%

TE ML A2 A AS BOE 19 8 4041, Vimentin 1 VE-
cadherin I, T b % 45 K5 & B (E—cadherin) T i,
FF 988 4 T ) SR A 7Y, BB AT OF B RE R 4 A BN B R 45
T VM, H A JH e 40 B 1) b R (8] T %% 48 (epithelial—
mesenchymal transition, EMT) & Ifil & 2E i #0025 110 5 42
Z— o ARSCAEFE TSR FT R 7 91 BH RS AL w] 001 T8 4
Mk T #1228, v RES 0] Vimentin £15, L8 E-
cadherin ¢ EMT #H G A 0. AL 5878 BUR AL
[ B¢ B A5 25 4F FH, Vimentin T {8, HepG2SG )il #
122868 71 DN RE AR 23 [ G 45 3% T 1%, M nl R
Wk /D I8 A= UL Z . VE—cadherin FiI E—cadherin J& T 45
EAR, WHERIETIERHNEAIM, 248 T N EHN
B 3% 43 kb, A0 H 9% 4H 24, VE—cadherin 5 E—cadherin 3
1% & M e, VE—cadherin [ 1 %% E—cadherin BH £ & &
KA A R0 9 TNM 2 #3 A1 Edmondson 45 2
Z A EBIG N ™ . GUER VE—cadherin 3 R T 540 A
HCCLM3 5 # %% T 90 40 bk (00 3 5 ST 8 W0 . w22
P i 988 41 fifd 3 1% VE—cadherin, 38 i i Fig Ik L RS 3 34

(phosphatidylinositol-3—kinase, PI3K) 15 5 i I (¢ Ik I
R A T . Twistl S S B Bk 0 e — BR — 02 i
AN PE R (deoxyribonucleic acid, DNA) 45 4 315 f #%
SR, AT bR i A e, R I AR R HepG2
20 L £ 0L R AR RS, R R R T U . Twistl
5 VE-cadherin 53 T 454 LA EHEERE, HEREY
B-catenin/TCF-4 i 2% i it B2 €4 22 /87 411 ff 1) 1f 5 A= B U
AU M TR LT [ R Twistl 5 VE—cadherin,
N T 9/ T A S R L6 A2 e o

A8 AR DL 25 H s AR 28 1P ) i g 4 2 ek 8 T 4
JH A% T R0 S i EE VR A R I E B TE . Serglycin B b
CD44 ik, 1F =PI ILIREA M+, CD44 MK(ES
T BE G T A TGFR2 /R E A4 b, 1 TGFB2 X
SIEEHEE SRGN HE R A E A 31E, A2 it 2L e
ks 17 . Serglycin 1 CDA4 H5TT g SR 4 a1k,
CD44 T ARFT B T A E sy ™ . WH B
T b e 40 B 1 b R T o e 4, AT BT I e 4 T
M A BAUAS . AT 7 B i) IR AL 25 245 13 AT 1
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CD44 iX—FHE T-4i fudr £V A TGFB2, AT ReXT i A
HAHEEZ L,

JER M T I 12 97 IR T 99N B 7R B2 v 243597 38 o 3=
FAREANPEIES: AR IR R s
FF I o R R Y VR o R 2 R B R I B 45
% 1) FREYESS 4 FMSEG . iR, BEERE. B
FHE SR Sloicde. Wih. BSHE-F A 7 i e
FENPRIE. WML AR S T SRR
TE 10 304 151 5, A IR 2 I R e RO AT L,
FFL L A R, UL B BONEGER, AN,
POR AR AL, B FEAIE IR FH RE A 15 0.36 %",
BB A B I AS 48 TEMEE 2%, P9 AT T 2 — i,
AR K S AT AR SRR B . TR R I
SERRIET (R NEG « R« AWIEE) « B2
A, BEETIRL, BRTIRA 7, R (EZ) BR: iz
MAERA, ELAM T, WEH, 4 AR, =55 HE
SN, RFEREH . RWITFER AN — KRN R .
(FRIRZOT) B RS REEITR, AR aE
B M, T BEA. K, R H IR
Az UL R A KNS BRI R R
HEENE, NS E < KRR, RSN 233,
BH BHECAR LB T b2y U7, ELZe oo i B B AR
FAGITT AT A < ASBFIBH 7o ASRIG I 25 B A 7R Pa R R
I AR RS PR 8 3 5 R R Ik DA R 3 2R 25 E——
Xt L, LA HOR A 2 (6 24 4 7 AT T B o A K
HR 24 144 FE B 5 2 S50 AN PR (AN T 50 01E

5 o 751 8 P T 0 TR AL 4 F K B B SRR I T TS
RBIR, 14778 2T 2R A A #) HepG2SG A«
T2 2RAT IR, A 70 A AR B B OB LA Aot JE 4 98
N S5 (S50 00 B8, IR R REBIF 7037 il BORU AL A2 75 7] il
PN bR ML AR A, X R ARSI A R 2 Ak

[&EEk ]

[1] SUNG H, FERLAY J, SIEGELR L, et al. Global Cancer
Statistics 2020: GLOBOCAN Estimates of incidence and
Mortality Worldwide for 36 Cancers in 185 Countries [J] .
CA Cancer J Clin, 2021, 71 (3) : 209-249.

[2] A NRILAEEZK DAEMRERERA. JERIEE 2T
fam (2024 4EfO  [1] . R EIRIREES:, 2024, 31 (2) -
277-334.

(3]

(4]

(5]

(6]

7]

(8]

(9]

(10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

ZHANG C H, CHENG Y, ZHANG S, et al. Changing
epidemiology of hepatocellular carcinoma in Asia [J] . Liver
Internationa, 2022, 42 (9) : 2029-2041.

K, WRICE, PRGN, 4. BIBH AU A 25 13 4
HepG2 Ao f228 ARt Ton e (1] . sz
BRIk E, 2019, 25 (2) : 28-34.

KUFKIT, SEHGAR. i 2 F T 50 i o e A ol SO& AR T 5 ik
B . B EAEEARE, 2017, 24 (2) ¢ 120-126.
MR, ARE, 5P BN AR TR U7 0 /N R O
1D-8 21 ik 3 58 F i A o B2 fg s [0 . bl S o7
I, 2018, 24 (4) : 154-159.

ZHANG J G, ZHOU H M, ZHANG X, et al. Hypoxic
induction of vasculogenic mimicry in hepatocellular
carcinoma: role of HIF-1a, RhoA/ROCK and Racl/PAK
signaling [J] . BMC Cancer, 2020, 20 (1) : 32.
T&%, PR, XK, 5. 404121+ E-cadherin,
VE-cadherin ff] 1528 0 K& 3 [J] . W R EEZ, 2012,
52 (2) : 65-66.

BROL, JRpge, ¥, 5. DUBRILE P9 R 80 R 2 1 AR e oxy
N e e B T HCCLM3 A i 84 58 Jexk # s [J] .
[ £ Pl S 4%, 2017, 30 (100 = 1028-1032.
HENDRIX M J, SEFTOR EA, SEFTORRE, etal. Tumor
cell vascular mimicry: novel targeting opportunity in
melanoma [J] . Pharmacol Ther, 2016, 159 (1) : 83-92.
MRarfh, wKWR, T, . TWISTL & 58 [I1] .
R AL S50 F A%, 2017, 33 (12) + 1221-1228.
DELGADO-BELLIDO D, ZAMUDIO-MARTINEZ E,
FERNANDEZ-CORTES M, et al. VE-Cadherin modulates
B-catenin/TCF-4 to enhance Vasculogenic Mimicry [J] . Cell
Death Dis, 2023, 14 (2) : 135.

ZHANG Z, DENG Y, ZHENG G, et al. SRGN-TGFp2
regulatory loop confers invasion and metastasis in triple-
negative breast cancer [J] . Oncogenesis, 2017, 6 (7) :
¢360.

GUOJC, YANGYJ, ZHANG J Q, et al. microRNA-448
inhibits stemness maintenance and self-renewal of
hepatocellular carcinoma stem cells through the MAGEAG6-
mediated AMPK signaling pathway [J] . J Cell Physiol,
2019, 234 (12) : 23461-23474.

BUOR, BREOCR, mOE, SR JRUR IR DR B KR
AHMCERITFE [J] . WSR2y, 2023, 18 (3) = 401-405.
A3, 2K BN T TR SO LI SR D AR
JRRNENRE [J] . ASE L, 2023, 42 (3) @ 91-94.
W, VRSO, AN T RN 7 R IR R UE
R (1] . T TdhERE, 2021, 48 (9) ¢ 67-70.



