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Astragalus polysaccharides downregulates apoptosis in HepG2 cell through
Wnt/B-catenin signaling pathway
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Abstract: Objective To investigate the effects of Astragalus polysaccharides (APS) on HepG2 cell proliferation and apoptosis
through Wnt/B-catenin signaling pathway. Methods Cell proliferation ability and cell viability was measured by MTT assay. Annexin
V-FITC/PI stain and Caspase-3 activity assay were used to detect cell apoptosis. The changes of Wnt/B-catenin signaling pathway
activity after treated by APS (100 and 200 mg/L) was measured by luciferase assay. The expression levels of f-catenin, c-myc, and
Cyclin D1 were detected by qRT-PCR and Western blotting. Results As the concentration of APS increases, the cell viability of
HepG2 cells decreased significantly (P < 0.05). Compared with control group, the cells apoptosis rates of in APS 100 and 200 mg/L
groups were increased remarkably (P < 0.05); The relative activities of Caspase-3 in APS 100 and 200 mg/L groups increased
significantly (P < 0.05); Meanwhile, the activity of luciferase in APS 100 and 200 mg/L groups decreased significantly (P < 0.05). The
expression level of cleaved Caspase-3 was increased significantly. The mRNA 1evel of B-catenin, Cyclin D1, and c-myc in APS 100 and 200
mg/L groups were decreased significantly (P < 0.05), and the expression levels of Bcl-2, B-catenin, c-myc, and Cyclin D1 protein in APS 100
and 200 mg/L groups were decreased significantly (P <0.05, 0.01). Conclusion APS promote the apoptosis of HepG2 cells through the
down-regulation of Wnt/B-catenin signaling pathway, which leads to the inhibition of apoptosis-related gene Bcl-2 expression.
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TR H AT F e e BI I 25, BFk
BB 2 M (Astragalus polysaccharides, APS) EA
P& G 77 I AR R s AE A, R 56T APS
R 38 s A L ) A FH A A AE G 92, (H BAR AR
FAMLEI M ATE 2 .
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bR VR 97 Hrig A A s Har kR IA Z R LE] AT
PLSEUMIR A T2, Hd Wnt/B-catenin 15 518
S ATl I — R AR EEE T c-mye. Cyclin
D1 SEEEFER, TSI 240 B R 3 A . R T FE 0,
Wnt/B-catenin 15 5 1@ ¥ & — N 2 S 58, 1E
AR R OR S, fEREARBNHE, TBEK
AL MR ARREGE . (B 516 S 0N YE.
A SV 2 R A R OCEENER, £
Foft e w3 AETE S W OE T . AN AR APS dl It
Wnt/B-catenin {5 5 i 2% X7 N i HepG2 4H i 14 58
P S AR AL, AT R DU 2 4%
P e B R L S AN R IR A
1 M8
1.1 48R

HepG2 4 A b 48 M K 2% 58 — B Jag 1= e JH- o
O S % R RARAT
1.2 Zam5is

APS Byt HOREBFRE R A R AR (s
160901, 250 mg/jffi, JiEECKT 98%); Aa4- i
56 H Gibico A ; DMEM #5373 i1 Hyclone /A ]
e PUHBZEMEE (MTT) WHEE S RAA;
Annexin V-FITC/PI # T i 71| & /& H Becton
Dickinson /A #; Caspase-3 ¥ P4 46 I i 71 & W H
Thermo Fisher A #]; & RNA 255 Trizol 14 H
Invitrogen A F]; W& H Thermo Fisher
A 7]; Real time-PCR JE #1A77&W H Roche A #l;
Flwm 9 LI (PVDF) JWHE Millipore 2]
BN B-actin. B-catenin. Cyclin D1 Fl c-myc % 77,
FEPiiR H Santa Cruz A #l; ®PILA cleaved
Caspase-3 % W[ PR H Cell Signal Technology 72
Al EPURBRE SRS (HRP) ARid i) =3k
JEEF LS AR A= RPTAN Caspase-3. Bel-2
T LAY H Abcam /A F] ; Lipofectamine™ 2000

J&JH Thermo Fisher A #; TOP FLASH #1 FOP
FLASH Ji#iiy 5 Promega A A
1.3 {43

EnVision 2 #5% SARAH T 7% 't 25 Bl 5 52
5, WJH Perkin Elmer A#]; JixU4HRAIY H £
BD Al BEFRXUE H Bio-Rad A F]; Sl 36 5E &
PCR (qRT-PCR) {%Jl4 5 Roche /A #]; GE Image Quant
LAS 4000 mini # R B FAOCHBAE H GE AH] .
2
2.1 YHpELEF

HepG2 4l 10%ff 2517 ) DEME X535
K, 1F 5% COy. 37 C. WIANEE KB IR AR,
0.25% B ALALAC, 2~3 d /48 1 k. SEERH
XA KA .
2.2 MIT %I

HepG2 4Hiu #1196 FLAR (2 X 10Y4L), &K
B3R G 4y N IR ZH AT APS 504 100 200+ 400 mg/L
M, BFH6 NI, FHHINABEER K FFH R
JREWRIEN APS. TR5FF 24, 48, 72 h 435N
MTT ¥ 20 uL (5 mg/mL) Zk4ERE 9% 4 h., W3 b
TEEESLINA 150 pL —HEFHK (DMSO), ##
B PES) 10 min. f# F Bio-Rad BFFRXT 490 nm ¥
K ZALBOGEE () 8, HEMpEEE.

AT = A su/d une
2.3 RBRAT A

T 6 FL HF 4R HepG2 40 (5X 10%4L), 4
XTREZHAT APS 100, 200 mg/L #H, 441 6 MEAL,
B %3 8 5 43 S In N A K e RE N R UK B )
APS, 48 h JGUt&E4HME, 1% Annexin V-FITC/PI
N1 et S I s v ) O Y o R e <3
Caspase-3 7% P far I 12K 751 &0 A% W0 08 2 QB IR
Caspase-3 5 1%
24 WRHAREREXE

ff R B & R4t TOP/FOP FLASH £l
Wnt/B-catenin i B I Sk yd PR, SIZEG 43 ot HE ZH Al
APS 100. 200 mg/L 41, F 12 fLHRH#EH HepG2
4L (2 X 10%/4L), B - % 514 FH Lipofectamine™
2000 43 %)% % TOP FLASH Al FOP FLASH JFi ki,
FEYR 24 h J5 55 4143 I ON AR 3 B KRR Lo e FE
(1] APS, %% 48 h J&i SR XU 5% ' 3 Wi 5 2 DR A
Yt (Promega A 7)) W€ % KB/ KK
TP, AR SO RS MU B AL R A
MHE
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2.5 Western blotting £ X T HFRIAKFE

T 12 LR R HepG2 400 (2 X 10%/4L), 4
XA APS 100, 200 mg/L 4. B3R E Ik
A0, PBS ¥E 3 Ik, AR &ERNESE, X
M BCA &M & &EENE & A REWRE, Bl R
N 40 pg. 6%~ 12% SDS 5 P4 M Bk et i ik 47 B
LK, B 49 B9 )5 TEE FRIAL 200 mA #%JE% PVDF
JE b T S%BRE Y 2 h, FAERI—4T
(1:500—>1:1000)4 CHFEER, Be¥k/EH HRP
FRid =30 (1150000 =EiRIFE 2 h. BEERHL
2R HARF G AE GE Image Quant LAS 4000 mini 8
RS KGR AEACEF, & B-catenin
Caspase-3. Bcl-2. cleaved Caspase-3+ Cyclin D1 #
c-myc HHKIE, LA B-actin ANZ.
2.6 qRT-PCR #&M#HEXEFERIAKF

T 12 FLH PR HepG2 40 (2 X 10%/4L), 43
N HEZHL AT APS 100, 200 mg/L 4. 53 i a1k
AN, fHFH Trizol AbERANML, FRHUA RNA, Wi
SERC cDNA, LL cDNA 54, 8% SYBR Green
()5 SR 7 Atk 4T qRT-PCR N, #&:3] B-catenin.
Cyclin D1+ c-myc. B-actin mRNA Fik. KNSH:
95 'C. 30s, 1ME¥; 95 C. 5s, 60 C. 10s,
40 MEFR . FEAS R H 2 R AR X R s T 7
92788, Baactin AN S, BIMTHINE 1.
2.7 GirEFESH

FrA$dEN 3 ML R, Ux+s R
o BiF SAS 9.1 it ZE A AT Givt 404, 4R
Z UK ¢ k.
3 #R
3.1 APS %f HepG2 Ap7E5E RSN

MTT L4 R SR, W& APS fEH T HepG2
1t SR AR A B I AT R PR A, SR RO R
BERK (P<0.05, B 1. 45REFUAHEFTEWK

%=1 qRT-PCR 3|55
Table 1 Primer sequences used for qRT-PCR

A SIMF5] (5°—3")
B-catenin E[f TTTGATGGAGTTGGACATGG
il CAGGACTTGGGAGGTATCCA
Cyclin D1 E[i GCCACGTCTCCACACATCAG
6 TGGTGCATTTTCGGTTGTTG
c-myc IE[i CGCCCCACCCCTCCAG
J2 il CCGCCCAGACCCTCAGACT
B-actin Ef CAAGAGATGGCCACGGCTGCT
i) TCCTTCTGCATCCTGTCGGCA
1001
*
80 1
;?: ook
41 60
s
2
Y 40 1 - 24 h
48 h
207 -~ 72h
0 T T T T T
o B 50 100 200 400
APS/(mg-L™")
Sy REAE: *P<0.05 *P<0.01, T

P <0.05

1 APS X HepG2 HHR7ZEZMELMM (X £5,n=6)
Fig. 1 Effect of APS on survival rate of HepG2 cells (X *s,
n=06)

FEH) APS RefEAN [ FEFE MO H] HepG2 ZH A1 5,
LBt o B 5 %) 385 o H A o 4 FH S i
3.2 APS %t HepG2 AR E RIS

T A ARl 25 R B, APS 100, 200 mg/L
‘H HepG2 ZHMF T2 (FIHIH - F + M T,
K 2) 43508 (16.11£3.52) %F1 (36.54+2.73) %,
HXTRALRZE R (P<0.05).

*P <0.01 vs control group, same as below

A
104 104 104 40 *
1034 1034 103§ S: 30
_ 2] 2] 1—1 20
~ 10 10 = *
101y ey 10'5 S 10
: 100 P : 100 { RN oo
10° 10* 10 10! 10> 10° 10* 10° 10! 10> 103 10* poni] 100 200
APS 100 mg'L™! APS 200 mg'L™! - APS/(mg- L)
Annexin V-FITC

2 APS X} HepG2 fFUAT-HISNE (X £5,n=6)
Fig. 2 Effect of APS on apoptosis of HepG2 cells (X *s, n = 6)
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Caspase-3 JETERFI SIS R (K 3) R,
APS 100200 mg/L 1 F HepG2 4248 h Ji5 , Caspase-3
IR 5 (4.62£0.19) %, (7.32£0.35) %,
HXTRAL [ (0.61£0.33) %] MHILEEEE (P<
0.05+ 0.01),

Western blotting 4558 (& 4) X8, SxIH4
EL#E, APS 100. 200 mg/L 41 cleaved Caspase-3 &M
AKFEZETHE, Bel-2 EHTRIEAKFRERL (P<
0.05. 0.01), #&/~ APS 5T HepG2 4fe T,
H R A o

10,

8

64

Caspase-3 X% /%

A 100 200
APS/(mg-L™")
3 APS Xt HepG2 4AffEAT-FF Caspase-3 j&E1EHIRMN
(X £s,n=6)
Fig. 3 Effect of APS on activity of apoptotic factor
Caspase-3 in HepG2 cells (X *s, n=6)

Caspase-3

cleaved Caspase-3

Bcl-2
B-actin e TS |
i 100 200
APS/(mg-L™")
6 L Baf
O APS 100 mg- L™
BEIAPS 200 mg-L™!
g 4
B *
®
r
oo
a2
K
. - =
0 . =
Caspase-3  cleaved Caspase-3 Bcl-2

4 APS X HepG2 BRET-HHXZEBHHIENT (X £5,n=06)
Fig. 4 Effect of APS on apoptosis-related proteins in
HepG2 cells (X £, n=6)

3.3 APS X HepG2 4Hffl Wnt/B-catenin {5518 &
EREA

RN Rg kg R (5 &
B, S5x MR, APS %K IZ 4 TOP FLASH
WL R BRI MR (P<0.05), FOP FLASH %%
FEg WML FE Q. K APS A gE @ ik
Wnt/B-catenin {5 5 18 % K % HepG2 Al 1EH -

qRT-PCR sZE25 3 (B 6) KB, LSxIHR4lLt
5, APS 2551 SV B 4140 B Wnt/B-catenin 15 5 18 B
T CTNNBI. C-MYC Fl CCND1 mRNA %
KSR ZFRIE (P<0.05. 0.01),

Western blotting SEAR25 R (K] 7) R, S5XHH
HHHL, APS &R LA B-catenin, c-myc
Cyclin D1 & HFRIEKTFEEFE (P<0.05. 0.01),
HERNFIEEH . 56 LRGSR, APS f i
1] Wnt/B-catenin 15 5 il % it HepG2 AHIHT .

54

| Rapis

4l [J APS 100 mg- L™
- B APS 200 mg- L
7 37
_DE
&
Be 27 .
BE|
K ﬂ *

) %

L M |_Imi=

TOP FLASH FOP FLASH

5 APS X HepG2 4l Wnt/B-catenin {55 iBEERHIENT
(X xs,n=06)

Fig. 5 Effect of APS on Wnt/p-catenin signaling pathway in
HepG2 cells (X £, n=6)

W
3 APS 100 mg-L!

104 EIAPS 200 mg-L™!

iy
X 08

0.6

mRNA X%

0.4

0.2

B-catenin c-myc

Cyclin D1

&6 APS %t HepG2 4B Wnt/B-catenin {55 18 & T & &
mRNA JKFEREN (X L5, n=6)

Fig. 6 Effect of APS on mRNA levels of downstream gene of
Wnht/B-catenin signaling pathway in HepG2 cells (X xs, n=6)
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C-myc | —
Cyclin D1 |
R =
X HE _ 100 200
APS/(mg'L™")
1.51 W xR
[J APS 100 mg-L™!
. B APS 200 mg-L™!
i
= 1.0

REAMHR

B-catenin c-myc
7 APS X HepG2 £lffl Wnt/B-catenin {5 5@ TiFEH
RIKKFHIRME (X £5,n=6)
Fig. 7 Effect of APS on expression of downstream protein

Cyclin D1

of Wnt/B-catenin signaling pathway in HepG2 cells ( X *s,
n==6)
4 g

HEOEEENE M, EREHEEAR
AP, BEEIARBEARIRRE, KA R
WOB TR IAUESE, AR 2 — APS fEInIK BN
Iz, sk Tiee. 32 s 2499ia T e
W7 RBOF pR R B TT 5 B S S Y ST AR AT AT R
APS B A B FRANALHE HepG2 4HIfLnI LA S HepG2
MR, JFHANMH Bel-2 R REWRAL, KA
IR T B APS X HepG2 4 i A= KA 5 A 235 1
FHIVER,  JF BT DLd s 5 me 1 R s AL 2 B e
(AMPK) /Mii#LZh¥)H A5 R 4L EH (mTOR) (55
TR R AR A ML T o AEUAH SRR 1R O ] ) APS Y
HepG2 4HM T AIALH] o

Wt 15 538 B 2H R 73 () 8 AR B A B )
REF K Z AP, JCHOE MR . 7R hE A AR
Hr, Wt {558 B O VF 2 5 B S 1S A A ),
SR T AR R B A T, A HGE R, EmEAR
VAR RSP B KB )BT Wnt/B-catenin {5 534 1)
Tk, WK E R4 R, RIEE IR OR
PHEHIY{H APS JHik Wnt/B-catenin 15 5 il i K 1%

A R ILARIE
AT APS 1] BAG] 2 HepG2 MM TS,

F HAMW ] Wnt/B-catenin {5 5 18 % T i JE RN 8 3R

15, #E7x APS TRgEIS T I Wnt/B-catenin {5518

% 32 HepG2 ML A BT
WRIg kDR TE APS I8 ) oA DG BE A

Bcl-2 ®iA%ES HepG2 4 -, A RIEXRMH

Wnt3a BEHE AN AR 15 8 A 3l (ERKD A

77N Bel-2 fFRIE,  MTIHHIE T A A0

K EHED, APS ] e #] Wnt/B-catenin {5 5 i

B2 Bel-2 HRIERAM], 5% T2 HepG2 4HfiE

FT . ARTFEREM, AFFEKER APS H] LA

ANEIFEFE 18 N cleaved Caspase-3 K31k, [H] R 41

il Bel-2 B3Rk, FRZER4ER, APS 33 HepG2

MM R AP TR B I T I Wnt/B-catenin {5 5 il

HETT N W T AR Bel-2.
RAERE T APS @i AMPK-mTOR 155

R P 200 A A G B R T, T mTOR {5 %5

i I AL S MR AR R R E VIS . A WA

i Wntl 5 H A LOEE 6 mTOR {5 5 8 B 1141

il bR BT B2, DRI AR, APS of JH e 4 g 484 G

F 410 ) MR 32 98 T B A D AR AT o e R I

Wnt/B-catenin 15 518 2% 5 5 mTOR {5 5 18 % 4% 411 1

R, AHIEFHE— 5 LIRS
L5 ERTIR, APS AR AN A HIH) e 4 A A

VA REEFE TR, fERBLEIDY APS i

Wnt/B-catenin {5 5 i ¥ -3 B0 T KR Bel-2

. AT — S T APS FUHE R AL

1, 4 APS TEHTHR BN BAR R 3T BBt - B

AR LSS K PSR .
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