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H E: B W EMRLETE (Rhizoma Paridis total saponin, RPTS) FEARAN N B & MKN-45 454 . TBAURZERE
FIHIFENE, AT BB . 3% fRAMESR MKN-45 4000, BOSHUE KB40, IMARFRRERE RPTS (2.5,
5.0. 10.05 20.0. 40.0 pg/mL) AL¥E 24 h, FH MTT iER A MRIGEFETE N HRRIIRSE . Transwell /N % SLEa Kl RPTS
Hf MKN-45 40T 5 MIUE 225200, BB S B S236 (ELISAD A&l RPTS XF LiCl 55 i) MKN-45 4 I 4 i b 3 i &
JBE A9 (MMP-9) K EIHEIERI; P AR (Western blotting) 52 3¢ Y 2 & PCR (qRT-PCR) FAR 73 56
W RPTS (10 20 40 pg/mL) %f LiCl 53] MKN-45 2 f i (2285 B A 00 o T I N R AE KR T (VEGE) . M4 g-2
(COX-2) LK LiCl /R FI#E s bE IR A B IEE-38 (GSK-3B) B AMBRERIEAFIFEm. HR SeigtiE, RPTSS5.0. 10.0.
20.0+ 40.0 ug/mL AT B R i MKN-45 4UAR A5 iE T (P<<0.05. 0.001); RPTS 2.5, 5.0 10.0 pg/mL AT MKN-45 AT
BAZZERE S (P<0.01. 0.001). SR LLE:, RPTS (65 EE N LiCl i T MKN-45 41 &+ MMP-9 [{13R1EKF
(P<<0.05. 0.01); TiR4HAEH VEGF. COX-2 mRNA FlEHZFRIE/KT; Fif LiCl {ERH 5 GSK-38 mRNA FlIEE HERIE/K T (P<0.05.
0.001). £5i& RPTS FHAMSMIE] MKN-45 4IfGERAZZ2006 71, HAEFINLHI AT e 5 1R Wnt/B-catenin 5 5B EEA <.
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Effects and mechanism of Rhizoma Paridis total saponin on invasion and migration
abilities of human gastric adenocarcinoma cell MKN-45 induced by LiCl

HONG Xing-hui, WANG Liang, LIANG Meng-ru, HUANG Jin-ling
Anhui University of Traditional Chinese Medicine, Hefei 230038, China

Abstract: Objective To investigate the effect and the possible mechanism of Rhizoma Paridis total saponin (RPTS) on human
gastric cancer cell line MKN-45 proliferation, migration and invasion in vitro. Methods MKN-45 cells were cultured in vitro and
treated respectively with indicated concentrations of RPTS (2.5, 5.0, 10.0, 20.0, and 40.0 pg/mL) for 24 h, and cell viability of cell
proliferation was detected by MTT assay; The invasive and metastatic ability of MKN-45 treated with indicated concentrations of
RPTS (2.5, 5.0, 10.0 pg/mL) was detected by Transwell migration assay and wound healing assay; Elisa assay was employed to
detect the concentrations of MMP-9 induced by LiCl after RPTS administration (10, 20, and 40 pg/mL) in the cell supernatant;
Western blotting and qRT-PCR were respectively performed to investigate the invasion and migration related protein and mRNA
level of VEGF, COX-2, and GSK-3f in RPTS-treated MKN-45 after LiCl stimulation for 24 h. Results Compared with the control
group, RPTS (10, 20, and 40 pg/mL) significantly inhibited the proliferation of MKN-45 cells (P < 0.05 and P < 0.001); RPTS (2.5,
5.0, 10.0 pg/mL) suppressed the invasion and migration of MKN-45 cells (P < 0.05 and P < 0.001); Compared with the model group,
RPTS significantly downregulated the expression of MMP-9 in the cell supernatant of MKN-45 cells induced by LiCl (P < 0.05 and P <
0.01), and RPTS also decreased the protein and mRNA expression level of VEGF and COX-2, but it significantly upregulated the
expression of GSK-3f at the protein and mRNA level (P < 0.05 and P < 0.001). Conclusion RPTS play a pivotal role in
suppressing the invasion and migration of MKN-45 cells in vitro, and its mechanism may be related to the regulating effects of the
Wnt/B-catenin pathway in the human gastric adenocarcinoma cell.
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[ R AR BTG 1 K 20 15 BRI 40%), HEFEET
FRA . RN T B RS T8R4
FBHIIBRE AR UL R AT F e 167 S 2 P 6 R IT
ARG A, (HREE 5 FAEFRMN 25%~
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H % Rhizoma Paridis USSR Z A H#T (AR
KREZY), HAABRERE. W Rz AR
TR AL 25 R 2 B 2O S IE 2 D E A% v DA 42 77 A
ISR SR RIRI R Ry, B AR
(Rhizoma Paridis total saponin, RPTS), tH2&$i&
1 EVE MR AT, TR KSR TR T RPTS
FEFDGI R 40 M 3 G . PE 20 AR . 5 S A
P T 8 7 T R AT S 2 A T R R 2 i 4
BRI RPTS F A7 B 1)) B 6 4t M 8 e 0 v
PEUB, BRI G (LICD BeRE 4 H IR &
B PE -3 (GSK-3B) Y RIE A BTG M, BUE
Wnt/B-catenin {5 5l . 25 T IR HEOE RS T
FEEEDRL B 428 R IE-9 (MMP-9). I Py f2 A K
K5 (VEGF). ¥ In%lE-2 (COX-2) &Mz
R A TG s AR IR A1), 2 577 i 4
() b e la] Ak, A il DA Rz s R Ul T
CLEWFFE T 5, ASLER 7T RPTS X LiCl %2 A
B MKN-45 4 fE B A2 2808 1052 mi, Rt

AT RE IR FHBLAE o
1 #
1.1 ‘A
MKN-45 20 [ o R e b4 Rt 50 B
S e/

1.2 5

HARUT W 2o 2B RAR, PN
=F, fT 111012, SRBPEZ R 2 R
B EaFEBIRE T, WIANANSHE Paris
polyphylla Smith var. yannanensis (Franch) Hand.
-Mazz. DMEM mE4AERs IR, JIA2F IS A 5%
HyClone ~w]; VURIEHEME (MTT). 4=
[zV4 /% (EDTA). LiCl (JRiE4-40>99%) 4 H

% Sigma A#]; Transwell /N%E (H% 8 um) 14
H Millipore A %); MMP-9 ELISA {7 & [ i
AT TEARA A RPi N\ VEGF 2 e EHis.
COX-2 itk GSK-3B Hufklly F 2% Cell Signaling
A F]; TRIzol RNA #2HUFE H 3% Invitrogen 2
F]; FastQuant ¢cDNA 25—k & A7 & TRIzol
RNA #HAH]. QuantiFast SYBR Green PCR i
G LR RIRAERRHE B RAH .

1.3 {4z5

Forma 370 i35 7248 (32 Thermo A7) );
aiK-E Ak ey (36E Millipore A #]); 7500
Real-Time PCR 1% (3£ [E ABI /A 7] ); SPEC-TRAMax
M2e EFFRiX (ZE[EH Molecular Devices A7) ); FCM
BRI A% AL (32 Protein Simple A 7] ); PowerPac
ZAHIKAC (£E Bio-Rad AF]).

2 7k
2.1 PRTS By%I&

S CEROTIEVT ORI &1 TRE . MR
bl a2 I e A PR ) R PRTS & 7 8K
62.6%.

2.2 RIS

MKN-45 4IRS 10%84- M5 M 1% 5
F-HE 5 2R DMEM =R, BT 37 C. 5%
COy S ABAR R 264 T AT H I, FrA iR 20
BE 85% /A4 JaHE iR 1 1 5 HHATAAR, B S AE KO
M AT 2 TSR o
2.3 MTT ERN RIS

B A T3 B AR K ) MKIN-45 41 B JiR i AR
THAL, AT R T, S AR O S X
10* ~/mL, K4H R L 200 pL/FLEFT T 96 FLES
FERRH, 1E 37 C. 5% CO, (AR R 240 h 1
I, FrAMRINGEERS, 43 1) & LA N2 5T S
4394 0. 2.5 5.0~ 10.0. 20.0. 40.0 pg/mL RPTS,
A6 ANEIL, BT AM, 4heLRiFE 240, K
LER G 5 mg/mL MTT ¥ 20 uL, 37 C
E 4 h, WH EEFEIA 150 uL DMSO, #2K ik
JERERE 15 min, FEGFRACONE % FLAE 490 nm &b
WIEE (4D 1H, VRIS 7] .

AIMLE FT=(A 55— A se)(A ww—A 1)

2.4 HREXIIR LI HREIT RS

B0 B4 K 1) MKIN-45 411, 1] B0 2 i
WIETE, WBMREEES 7X10° A /mL, HFT+
6 fLIF. BT 37 "C. 5% CO, MM RN R 1 9240



* 3136 ¢

¢ £ % Chinese Traditional and Herbal Drugs 3% 50 & 28 13 # 201947 A

L FRAHMNGEEE, 10 pL A Sk AE LB B s 1y
A RIH — 4 RE2k, PBS JEEE, LIS b
DMEM £57%, FEIEY62E B N EE 0 h 41 RIIR
KA, . 25 &L AL R 2R E R
0. 2.5. 5.0, 10.0 pg/mL [¥) RPTS, 4k&EK%5% 24 h,
BFRE NG B TR, WML RS
L, I EYM 24 h L.

TR =RRTEE on— RIIREIE 24 n)/ RIIRFEFE on
2.5 Transwell /N ELIGHN IR ZERE N

% Matrigel 3£ IR B T 4 CUKHH BB AR,
X H Matrigel 25 R AITA I TC LIS DMEM #5377
W% 12 3 MBER A %), 1E Transwell Z/NE NI
100 pL VRERIFISIERE, ELE 37 ClERREHR
FERERE 2 h, R EE . 4 Transwell /N%E E
T 24 gL, R REIANE 10% 064 M 1
DMEM =i se AR . TG LI 55 75 i A3 1
EEN 10X 10° AN /mL f g i B, M T
Transwell =% 100 L. 7EIEHAIMEEFRFAHIFE 6 h
FRHMBESS , IR RPTS (0 2.5, 5.0+
10.0 pg/mL) 4k&EREFE 24 h, HFHWE 3 ME L. B
H Transwell /NE, FHME/INOEI/NE FERTR
Y, FEH PBS ZR1S9EYE 3 Ik, H 0.1%45MEE=
T N4 20 mino 7R EDEY RAEE TS, I
FEABEH LI 5 ANARFERARE (X200) FLEFHH4H%.
2.6 ELISA M4 EE+ MMP-9 fiFRiA

B B4 K1 MKN-45 416, 6] 5 20 i =
WA, A 4 7X10° AM/mL, Efh %
6 FLER . FranfulbiBe s, BRxiedsr, Hasd
Y0 LiCl (5 mmol/L) 4k%4:559% 24 h, 59745
Ja e, IMAASF WK E RPTS (10, 20, 40
pg/mb), FAHBE 3 MEA, HEHEFE 24 he W
YIfE_EIEWE 1.5 mL EP &R, SRR S A i
F 105 BRI MMP-9 Elisa 77 & 24,
fL 50 uL, RN EEFRMEMA, BT 37 CIHEIEFZML
NIFE 30 min, U HRE, BEFRCEEL 480 nm
Ab A M, iCREER.
2.7 Western blotting %M 48+ VEGF.
COX-2. GSK-3p EARIA

B M T E AR K MKIN-45 400, o R a4
PRI, R & 7X10° Ay /mL, #%
i 6 fLARH . FEAHBRNGEESS, BRXSTHRAIAh, R
HAH M AN LiCl (5 mmol/L) 4k£:8% 5% 24 h, #e,
HIMANARF R EWRE RPTS (10, 20, 40 ug/mL)

NS TR Ak S 9% 24 he BEFREER, F 2 LiER:
I, PBS ZR12IEVE 2 X, FYIIRSILEK 2w
RIS . BCA WRIGE &, MM
RS, 90 C/KIAAEME 5 min. 10% SDS-PAGE
FPK ) B EE o 80 VIRV 2 he FH S% AR DK
1071 PVDF i, B TREK DB IRRE 2 he fRIELEH,
Fi TBST e 2 ¥k, &K 5 min. JIAFFER VEGF.
COX-2. GSK-3p —Jt (1:1000), 4 CHEEIR.
RH, BRI SR i i) —ht, =i T
H 2 ho EHACH] ECL RIGIRHA, HIEIRIKAE
PVDF [ I8 [ 24 X AL E , T FCM &k i AZ 4%
HEZNEG . IS SR R AR BUR 2 IR G AL
RGNS HT
2.8 qRT-PCR Z#&M4HE+ VEGF. COX-2.
GSK-3p mRNA Fi%

B 2R T 6 FLARH 1 MKN-45 418 £ 5 LiCl
(5 mmol/L) 4b#E 24 h J5, fIA RPTS (10, 20+ 40
ng/mL) ZREEANEE 24 h, URKEE4HAL, TRIzol iEHEHL
4HHE A RNA, HUb & RNA #H T2 &, 2 JFHUS RNA
1 pg/uL, H FastQuant cDNA 25— A il ik 5 S0kt
S RNA AT 5%, 24E Bl cDNA FEHR $E QuantiFast
SYBR Green PCR /& B 11T qRT-PCR %
Moo G907 5N B-actin: L3 5°-GAGAAAATCTG-
GCACCACACC-3’, Niif 5’-GGATAGCACAGCCTG-
GATAGCAA-3’; GSK-3B: L 5°-GAACTGTCAAG-
TAATCCACCTCT-3’, Fiif 5’-CCACGGTCTCCAG-
TATTAGCATC-3’; VEGF: Lji# 5>-TCACCAAGGC-
CAGCACATAG-3’, i 5’-CGCTTTCGTTTTTGCC-
CCTT-3’; COX-2: Lji# 5-ACGCTTTATGCTGAAG-
CCCT-3’, i 5-GCCGAGGCTTTTCTACCAGA-3’.
29 ZItFESH

RiFH SPSS 19.0 MR AT . S5
AR LA XY +5s Ron, SHIbR R BB R T Z 50T
(one-way ANOVA), AHIHLLECRH ¢ K56 .
3 £R
3.1 RPTS X} MKN-45 401858 H 8200

MTT g R iR, SXTHRZ41LLEL, RPTS 2.5
ng/mL ZHAMLE 7752 BN . 24 RPTS JlE K
FEWINE] 5.0. 10.0. 20.0. 40.0 ug/mL I}, ZHJfi8
B 52 3 B ] (P<<0.05. 0.001), Jf H.Ff#E
BRI, E IR, S5 1.
3.2 RPTS X} MKN-45 AT %48 A0S0

KRSz gt B oR, SXTRAIE, RPTS 2.5,
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150+ 3.3 RPTS X} MKN-45 {Aff{% & 4E AVE NG
125+ Transwell /NE N B4 L 45 L YL, I X
o 100] == * TEABEEENWEE, 7TLLE S A
R g5 g RPTS 2.5, 5.0, 10.0 pg/mL 20 F % {2 22 41 i 4 i 1
% 50l — B (P<0.05. 0.001), HLFEIH S AR
- P, S5 348 RPTS Rediifil MKN-45 41225,
|=| ZERILAE 3.
"W _ 25 30 100 200 40 3.4 RPTS % LiCl 55 MKN-45 40f MMP-9
RPTS/(pgml™) EH=E SN0
SR RALE: "P<0.05 ""P<0.001, 3 ZRE R (F1), SFEAHE, LiCl 0] &3
*P<0.05 P <0.001 vs control group, same as Fig. 3

El1 RPTS % MKN-45 ZBBE5E HEISENE (X £5,n=3)
Fig. 1 Effect of RPTS with various concentrates on cell
viability of MKN-45 cells (X £s, n =3)

5.0, 10.0 pg/mL A0 RPIREE 2 & EH N (P<
0.01. 0.001), Z5H 2/~ RPTS Al &3 ] MNK-45
HRAITRS, T LIS AR 20 SR FE AR O
R, GRNE 2.

P MKN-45 40 MMP-9 Rk K T (P<
0.05), &7~ LiICLE B I . S5 R4 EL g, RPTS 10,
20+ 40 pg/mL W] R EHH] MMP-9 2R IL, H
I BRI P AR
3.5 RPTS ¥} LiCl 55/ MKN-45 40 VEGF.
COX-2. GSK-3p EBFTIXRIF M

Western blotting 255 (] 4) KB, HEAIALL
5, RPTS 10, 20. 40 pg/mL X LiCl 53] MKN-45

e
: 600
_—
0h
k%
£ 400 fuid
"Z‘E *kkok
jind]
;‘3 sk
5 2001
24h
i O T T T T
BB ﬁ S 2.5 50 100

RPTS 2.5 pg'mL"™! RPTS 5.0 pg'mL™!

Sxf Rt " P<<0.01

P <0.01

RPTS 10.0 pg'mL™!

RPTS/(ugrmL™")

*P<0.001

***P < 0.001 vs control group

2 RPTS X MKN-45 @A{ASMEFEESIBISFME (X200, X £5,n=3)
Fig. 2 Effects of RPTS on migration of MKN-45 cells in vitro (x 200, X x5, n=3)

200 ,
X
= 150 —
E sk
S 100 ==
% T sk
M —
501
T T T T
X Hi 2.5 5.0 10.0
£ ' 0
RPTS 5.0 pgrmL~! RPTS 10.0 pg'mL™! RPTS/(ug'mL™")

3 RPTS Xt MKN-45 #Hff{AIMR 226 IRIRNE (X200, X £5,n=3)
Fig. 3 Effects of RPTS on invasion of MKN-45 cells in vitro (x 200, X %s,n=3)
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#1 RPTS ¥f LiCliFS#) MKN-45 4Rff MMP-9 & B Ri&
BN (X +s,n=3)

Table 1 Effects of RPTS on expression of LiCl-induced
protein MMP-9 in MKN-45 cells (X £s, n=3)

i p/(ugmL ™) MMP-9/(ng'mL™")
paiis — 165.62+ 4.15
A — 234.01£10.58"
RPTS 10 17829+ 6.07™
20 112.574+ 4.79™
40 69.53+ 5.61"

L RAE: #P<0.05; SHEBHHE: "P<0.01
#P < 0.05 vs control group; “*P < 0.01 vs model group

B-actin —
VEGF e S B s S
cox: PR - -
GSK-3[ o — a— a— a—

payicl mit] 10 20 40
RPTS/(ng'mL™)

i VEGF. COX-2 HRHEIE ™4 1 W3& ik
H (P<0.01). RPTS A _if LiCl #I /1 GSK-3p
E ALK (P<0.05. 0.01), $#&/5 RPTS A[ft S
i MKN-45 4iiff Wnt/B-catenin 55 # 2 .
3.6 RPTS %t LiCl i55#) MKN-45 #fiffi VEGF.
COX-2. GSK-3p mRNA FKikHIZ0m

qRT-PCR 4R or, HEMALLE, RPTS 10,
20. 40 pg/mL Xf LiCl 55/ MKN-45 4fffl VEGF.
COX-2 mRNA FTIAMATREMNMHIEH, 5
Western blotting 25 R —#. SXFREA e, BAAH

B xii

BB fi7
# B RPTS 10 pgrmL™!

% D RPTS 20 pgmL™!
1504 K4 RPT§#40 pgmL™!

200 4

100

EHEV PR SN -:s

501

VEGF COX-2

GSK-3B

LixRALLLEL: *P<0.05 #P<<0.01; SRAHLLE: "P<0.05 “P<0.01
#P<0.05 *P<0.01vs control group; P <0.05 P <0.01 vs model group

4 RPTS X} LiCl 5580 MKN-45 4lffl VEGF. COX-2. GSK-3p EHRIEMEN (X xs5,n=3)
Fig. 4 Effects of RPTS on protein expression of LiCl-induced VEGF, COX-2, and GSK-3p in MKN-45 cells (X £s, n =3)

4 ffl GSK-3p RIATLHE 257, #IR LiCl il §E{XAE
B E K GSK-3B Rk . SR L, RPTS
20+ 40 pg/mL 411 GSK-3p mRNA Fik/K T &
i (P<0.01), SR ILA S,
4 g

B YR T B A E R B R, e
SRRt ROR R TR E AL B RO I )
Mt ZE ), AR TR B g i A BB X 2 AR AR AR
ER VAN PR ) R BB . A, B Aok
PN 201, I BBEER I Inm 2 E T . ¥
P b e & i v O OB s A A R Ak T, 2015
EIRE B R R R B2 N 67.9 B, BREIET:
W2 49.8 JifeI22), BRIt e O B3R =
R R ZR 2 — . Fail ik e 1 e 4 i 1) o=
R R R G B E TG . WD RNA
Migit. AWK, RPTS Al ] MKN-45 20l
WhE . LB ARZE . AR IR LiCl 7R yxt
MKN-45 i [ 4ME 7 590, 1548 Wnt/B-catenin
55 I B BE 15 O0 F XF MKN-45 41 (2 22 fl 6 7%

5 = o
e B Y

4 4 E3RPTS 10 pg'mL™!
i3 I RPTS 20 pug-mL™!
B ke L RPTS 40 pg-mL™!
%Rﬂ 34 ':' H *%
® 1 E
E al=
e il
~ E-1H]
E ==

14 =S

0 J 1 5

VEGF COX-2
Xt i #P<0.01; SRS “P<0.01
#P <0.01 vs control group; “"P < 0.01 vs model group
5 RPTS %I LiCl i55:#) MKN-45 £fffl VEGF. COX-2.
GSK-3p mRNA FIEMFEM (X £s5,n=3)

GSK-3B

Fig. 5  Effects of RPTS on mRNA expression of
LiCl-induced VEGF, COX-2, and GSK-3plevel in MKN-45
cells (X £s,n=3)

REAIMIRE M, 5K BL LiCl ARFEZIAE 24 h )5,

MKN-45 4Hfii 4 MMP-9. VEGF. COX-2 & H %
K& L, {2 RPTS BRI EAEA, JRRILH
Jo BRI A % £R o RPTS *t LiCl AE A7 A GSK-3p



%4

Chinese Traditional and Herbal Drugs

E50% F 138 2001947 H «3139 -

A AR W AR PR

Zi b Frid, RPTS wfiifi] MKN-45 4 (11iL#%

AzZe 2, HALHI ] §e 5 A48 Wnt/B-catenin

2 o
ERS)

LIPS EE A th]

AR, (HRARENLEIE 2 PR R
RN RS

SE 0k

(1]

(2]

(3]

[4]

(5]

[9]

Piazuelo M B, Correa P. Gastric cancer: Overview [J].
Colomb Med, 2013, 44(3): 192-201.

Ferlay J, Soerjomataram I, Dikshit R, ef al. Cancer
incidence andmortality worldwide: Sources, methods and
major patterns in GLOBOCAN 2012 [J]. Int J Cancer,
2015, 136(5): 359-386.

Kim H S, Kim J H, Kim J W, et al. Chemotherapy in
elderly patients with gastric cancer [J]. J Cancer, 2016,
7(1): 88-94.

Farran B, Miiller S, Montenegro R C. Gastric cancer
managment: Kinases as a target therapy [J]. Clin Exp
Pharmacol Physiol, 2017, 44(6): 613-622.

Sun J, Liu B R, Hu W J, et al. In vitro anticancer activity
of aqueous extracts and ethanol extracts of fifteen
traditional Chinese medicines on human digestive tumor
cell lines [J]. Phytother Res, 2007, 21(11): 1102-1104.
MREME, s, e 8 & KEERLEE U
JEVE R B LR R AT ST [J]. Z9WPPENEIE A, 2017,
40(7): 904-910.

SR, BRFP, AW, ERIRINT HepG2 4
R tEER (0], PR R BREERR, 2006,
35(1): 103-106.

RE, BOW, WIOGE, 55 ERL R E RN E L
Hof N B4 BGC823 HUAMHIER [1]. LA hEE
74,2011, 43(8): 84-86.

SROUNE, 255, BARBIFXT SGC-7901 4 34 G 11 1
KFEFHE TR LI [J]. W2 EEEZ, 2009,

(10]

[12]

[14]

[15]

[19]

(20]

[21]

(22]

20(6): 1501-1502.

Cheng Z X, Liu B R, Qian X P, ef al. Proteomic analysis
of anti-tumor effects by Rhizoma Paridistotal
saponintreatment in HepG2 cells [J]. J Ethnopharmacol,
2008, 122(2): 139-137.

PRELL, 2568, X X, & SRS EEXALSWRE
4l CNE-2Z JE A& FET-Hszm [J]. "z, 2011,
33(1): 25-29.

TRk, ZEMee, T, 5. EHR TN A B
MNK-45 fl MGC80-3 4HARIEFHIF M [J]. ZRihE
iR, 2012, 31(6): 51-55.

TiiEME, FEhe, PR, 55 EMESREEX AN E
MKN-45 4l JE 12 % Fas/FasL {5 5@ 520 [J].
ErhZi44 &, 2015, 40(7): 1388-1391.

Li V S, Ng S S, Boersema P J, et al. Wnt signaling
through inhibition of B-catenin degradation in an intact
Axinl complex [J]. Cell, 2012, 149(6): 1245-1256.
Holland J D, Klaus A, Garratt A N, et al. Wnt signaling in
stem and cancer stem cells [J]. Curr Opin Cell Biol, 2013,
25(2): 254-264.

Ilyas M. Wnt signalling and the mechanistic basis of
tumour development [J]. J Pathol, 2015, 205(2): 130-144.
EVURE, SRR, AL EEOKEE T2
U] =g EE R FR, 2006, 29(1): 13-16.

ik OWE, B B RIREUVE R & A A
& [1]. FEIAHZ, 2006, 8(3): 25-28.

IMAHE, Tk OB, %, & ERELEERINTZM
7T [J]. "HZ5H4, 2006, 30(6): 726-729.

IMVAHE, TkOBE, HRZEE, % BEROREFRALTE
WER [J]. Z52psik e . 2009, 27(6): 455-469.

W %%, skIRAK. B ABRTNSRNE [J]. e
HE 2522, 2007, 25(11): 2420-2422.

Chen W Q, Zheng R S, Baade P D, et al. Cancer statistics in
China, 2015 [J]. CA Cancer J Clin, 2016, 66(2): 115-132.



