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Effect of Astragalus Polysaccharide on EMT of AS49/DDP Lung Adenocarcinoma Xenograft:
An Exploration Based on PI3K/Akt Signaling Pathway
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[Abstract] Objective: To investigate the effect of Astragalus polysaccharide (APS) on transforming
growth factor- B, (TGF- B,) -induced epithelial mesenchymal transition (EMT) of A549/DDP lung
adenocarcinoma xenograft and its potential molecular mechanism. Method: BALB/c nude mice were randomly
divided into the non-loading group (A549/DDP cells not loaded with TGF-8,), model group, cisplatin group,
and combined group (A549/DDP cells overexpressing TGF-3,). Mice in the combined group were treated with
intragastric administration of APS (0.3 g-kg'-d") and intraperitoneal injection of cisplatin (0.003 5 g-kg"),

while those in the cisplatin group only received intraperitoneal injection of cisplatin (0.003 5 g-kg"). After drug
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intervention, the nude mice were sacrificed and the xenograft and lung were harvested, followed by the
weighing of tumor and the calculation of the inhibition rate. The number of tumors metastasizing to the lung was
counted under the microscope. The pathological features of tumors and their metastasis to the lung tumor were
observed by hematoxylin-cosin (HE) staining. The protein and mRNA expression levels of EMT molecular
markers E-cadherin, Vimentin, «-smooth muscle actin («-SMA) , and phosphatidylinositol 3-kinase/protein
kinase B (PI3K/Akt) in the xenograft were detected by immunohistochemistry, Western blot, and Real-time
polymerase chain reaction (Real-time PCR). Result: Compared with the non-loading group, the model group
exhibited increased tumor weight and pulmonary metastatic nodules ( P<0.05), sparse tumor cell junctions, long
spindle cells, massive metastatic nodules in the lung, down-regulated E-cadherin protein and mRNA expression,
and up-regulated Vimentin and «-SMA protein and mRNA expression and p-PI3K and p-Akt protein expression
(P<0.05). Compared with the model group and cisplatin group, the combined group displayed decreased tumor
weight and pulmonary metastatic nodules (P<0.05), tight tumor cell junctions, round or oval cells, no obvious
lung metastasis, up-regulated E-cadherin protein and mRNA expression (P<0.05) , and down-regulated
Vimentin and a-SMA protein and mRNA expression (P<0.05) and p-PI3K and p-Akt protein expression (P<
0.05). There was no significant difference in PI3K or Akt protein expression among groups. Conclusion: APS

has a certain inhibitory effect against EMT in lung adenocarcinoma A549/DDP cells, which may be related to the

inhibition of activated PI3K/Akt protein expression.

[Keywords]  Astragalus polysaccharide

(APS)

; epithelial mesenchymal transition (EMT) ;

phosphatidylinositol 3-kinase/protein kinase B (PI3K/Akt) ; lung adenocarcinoma; xenograft
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2014-0004. ¥ fd FH 3% AT 9E 5 SYXK (1L )2013-
0009, A 5285 28 f I T i BE 25 K2R & L o W X
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ab182651) ; DAB i (A3 | & (4t 5 & 3 5 RH A R
AL S DA1010) 5 Super M-MLV JZ #% 5% fil§ , 2%
Power Tag PCR MasterMix, TRIpure (4t 5T A %% 3 4=
Y H AR BR A AL S 4 5k PR6502, PR1702,
PR1001).

1.4 {Y#% DM IL LED % 3 i 5% 2% 2 i 85 (1l =
Leica 2 7 ) ; NW10LVF A #8 4 /K & 4t ( & #k Heal
Force /A A ) ; SHZ-88 #Y /K ¥ 18 IR 412 % & (H Ak DL /R
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time PCR ) {¥ (34 [&] Bioneer A 7 ) .
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BLAr 420 (5 H/A) Bl a8 302l AR A2 AR 4 (B¢
Gdl . @SR RS TR AT R T iE
A7 4 Jf 42 b, 25 30 41 42 R 25 1 AS49/DDP 40, x4
it 3238 AS49/DDP 2l . 43R 8 dJ , W%
B B P AR AL K T B 2~3 mm R 45 L 6 2H
B APS UE 5 W (0.3 g-kg'-d") , & B TR 50 4A
(0.003 5 g-kg', 2 /A ) ; Wi 41 40 BE s v S 040
(0.003 5 g-kg', 2 /F) M AR AERN 32 dJE L Ak
FEAR B, BUIPIRE B, 4% 2 5 HRE [, 25 o

2.3 fEAnA I
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TR AL 257

2.3.2  HE YL (o U5 B R 40 200 BE A A 56 7 A A
3L, Y) R, 4 HE e 8350 & 20 TR W B 2, 200 %
S LS R

233 fgE 4 fk K W B8 A 8 ' E-cadherin,
Vimentin, «-SMA K PI3K/Akt{E 5 18 I i) 25 (1 F 15
K )R B PR E RS L 3%H,0, E IR EE
15 min, M0 (0 2F 0 3 B A . 4 S0 i — Bt
(E-cadherin, Akt, p-Akt 1: 100, Vimentin, PI3K,
p-PI3K 1:200,a-SMA 1:300), i, BAR 3 & k¥
fiibRic B M, 1T DAB B, AR R YL M L
BB 7K L 325 B, AR R B L BT . 400 £ BE R W
LA

2.3.4  ZE SR B (Western blot) 6 il 5 4 983
i1 E-cadherin, Vimentin, a-SMA & PI3K/Akt {Z 5 i
P A R IAKE SRIBCEE T, B AR, UK )
B, % 3| PVDF i . il A — ¥t (Vimentin, a-SMA,
PI3K, Akt 1 : 500, E-cadherin, p-PI3K, p-Akt
1:1000),4 CHEHE LK. A Z$Hi,37 CHE
45 min, ¥ ECL &G 42118 8] PVDF JE I, ¥ %
BEOG, F 4 o HTE I AR 43 B 3 6 43 A 25407 1 K B2
{H A4 ,B-actin i N S HRAF M Fib 7t .

2.3.5 Real-time PCR £ il #% #ii 98 *P E-cadherin,
Vimentin, a-SMA mRNA F£ik/KF  $£HE RNA,
K I RNA ¥ B A1 40 BF |, RNA FE A 55 5% 4 A 1
(9 cDNA, 2 ¥ £ 4 70 °Chn# 5 min, ¥ 4 2 min,
25 °C & ¥ 10 min, 42 °C Ji ¥ 50 min, 80 °C fifl #4
10 min, 1 ME# . PCR Y"1 iz i 4% 4}y 94 °C Fii A%
P£ 5 min, 1 MG ;94 °CAEPE 10 5,60 °CiR K 20 s,
72 °C4EAH 30 5,40 PE IR ;72 °CA LEfH 2 min 30 s,
40 °C 1 min 30 s, 60~94 °C , & #» 1 °C , 25 °C 1~
2 min, 1VAEER . R FH 272905 32 % 4 3 B4 &% SR ot
3430 . PCREGIWHH A T AW TR (LW ) ey A
FRA R AR, W3R 1,

F1 3lmE7

Table 1 Primer sequence

519 JP A1 (5-3") I B /bp
E-cadherin | 3f GAACGCATTGCCACATACAC 244
T TGGTGTAAGCGATGGCGGCA
Vimentin | TTGAACGCAAAGTGGAATC 136

T i AGGTCAGGCTTGGAAACA
a-SMA -9 TCCCTTGAGAAGAGTTACGAGTT 146
T i ATGATGCTGTTGTAGGTGGTT
B-actin |- CACTGTGCCCATCTACGAGG 155

Fiif TAATGTCACGCACGATTTCC

2.4 GiileEAb B R SPSS 22.0 B X S KU
HEAT R R TR G 3 M, 45 R DL wks TR o L] A
K I One-way ANOVA , W W Hb 48 5k FH & /s i 35
#2575 (LSD),P<0.05 2R HA G4 L.
3 #£R
3.1 APS X #& M i i R 45 iy sz e B AL
iR o e e K . AR RL AL AR 4 F g, B A 4L
JoE FE PRI (P<0.05) o B SR ZE R R |, 45 A
SR 50 350 5 e R 85 Y s R A A i S 4 i
%, SRRV UL R B A AL B 45 T K
T (P<0.05)., WE2,
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R2 APSKHNERREMEBLE TR (Fxs,n=5)
Table 2 Effect of APS on tumor suppression rate and pulmonary

metastatic nodules (x+s,n=5)

415 Fht/g-kg! i /g IR /% il B 2451 B A
=1 0.22+0.02 - 8.40£1.52
T 0.30+0.04" - 13.20+3.27"
B4 0.003 5 0.27+0.04 10.00 12.20+1.79
B4 0.3+0.0035  0.19£0.02%Y 36.67 9.20+1.64>%

TE 5 A A R Y P<0.05 5 5 B R 2 LY P<0.05 5 5 IF 4 4
I > P<0.05(3£ 3~51) .

3.2 APS X R 41 SU B R A5 48 A1 40 i [R]
Bt /IN 4 3% 2 B A M 22 DA TR0 B [ 5 A 7Y
2 IGTET 2 440 ) R 184 K 200 M 3 A R, A R T AL
R BN H DU A AR 5 B A A ) IR O ) A
AR KR BEIE ., WWIE 1,
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'iz‘éi;r é’:&éé

S
| e
p v S L4

A LB BURALC. A2 D. 964 4L(1 2~6 )
BEl1 APSXEARARFEE I (HE, x200)
Fig. 1 Effect of APS on histomorphology of lung (HE, *x200)

3.3 APS X R H AU L L RS2 R 2 2 i
JIts 76 9% 45 it 21 23 455 A A TE R 5 A5 AU 4 i 4 2 4
FEATE 2R, AT UL A B O o AR vEE A0 i, Ay il 5 B
BBASE 5 U 2 i 26 A o0 RS /N A4S 1) DX 3 AT g L it
20 2G5 R 5 Wk B AW 28 2 45 4 ) 1E K, TG A S
MRS I G AT I AT A St 36 R I () B, {EL I () PR 7S i
el . W 2.
3.4 APS X I8 P E-cadherin, Vimentin, a-SMA
) 52 Wie)
3.4.1 APS X} # #i J& P E-cadherin, Vimentin,
a-SMA & FH KB B B (45 ) @ 8RR
<54 .

B2 APS X} e 8 4 i ¥ 78 B R 0 (HE , x200)
Fig.2 Effect of APS on lung metastasis of tumor tissue (HE, x200)

E-cadherin, Vimentin, a-SMA & H /) BHPE 5 6, & 47
TR RN 40 ML BT, & B AR R R IE . 5%
o4 M, B A 4] B-cadherin 8 H 3 35 B K,
Vimentin, a-SMA & H %35 T+ ; SEEALAL 40 41
I %%, BE A 4 E-cadherin 25 [ % 35 7} & , Vimentin,
a-SMA & R IKFFEK . WWIE 3,
3.4.2 APS X} %% #H J& P E-cadherin, Vimentin,
a-SMA & HERILW W 52538 H i, A4
E-cadherin & [ 3% 34 F& % , Vimentin, «-SMA & [ %2
ik FH R (P<0.05) ; 5 BT A4 AR 4 LA, KA 4
E-cadherin % 14 3% i5 7} & , Vimentin, a-SMA & [ 3
KFEAL(P<0.05). WLIEI 4,3 3.
3.43 APS Xf % #f & 'I' E-cadherin, Vimentin,
a-SMA mRNA KK M0 525 HH i, A
4] E-cadherin mRNA % ik [% X , Vimentin, o -SMA
mRNA KK T+ (P<0.05) ; 5 #E AU TEA 4H HE 4%
BX & #H E-cadherin 3 ik J} & , Vimentin, o -SMA
mRNA £ KR (P<0.05). £ 4.
3.5 APSXIE A ' PI3K/AKt F% (14 5 il
3.5.1 APPSR HE I PI3K, Akt 8 3K 1K 19 5 1
T 8 Bl RE A8 (0 0RO PISK Al Akt 25 (1 PH & (4
PI3K 2 1 32 2047 T 20 i J53 F 240 Jf JBE , Ak 3 ) 2%
BT 40 ML B A Al i . 5 A iR, R
p-PI3K, p-Akt £ [ B PE 35 T w5 SRR i 24
Fb B, B A 4 p-PI3K, p-Akt & 4 FH P 2 35 B A .
LK 5.
3.5.2  APS X RS AHE PI3K, Akt s HH AU I 5=
AR LB R 4H p-PI3K, p-Akt 5 11K 1K TH 5 (P<
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Fig.3 Effect of APS on E-cadherin, Vimentin and a-SMA protein expression in transplanted tumors (IHC, x400)

E-cadherin 135 kDa
Vimentin 54 kDa
a-SMA 43 kDa
p-actin 42 kDa

4 APS3I##E %+ E-cadherin, Vimentin, a-SMA & B &% B ik
Fig. 4 Electrophoresis of APS on E-cadherin, Vimentin and

a-SMA protein expression in transplanted tumors

#3 APSX# 4 E $ E-cadherin, Vimentin,a-SMA E B RIXHE
Mg (x+s,n=5)
Table 3 Effect of APS on E-cadherin, Vimentin and « -SMA

protein expression in transplanted tumors (x+s,n=5)

o159 Biilles E-cadherin Vimentin a-SMA

/g kg’ /B-actin /B-actin /B-actin
Z5 # 0.97+0.03 1.00+0.14 0.99::0.06
i 0.390.02" 5.62+0.54" 4.72+0.08"
%A 0.003 5 0.41+0.05 5.55+0.29 4.58+0.30
B4 0.3+0.0035  0.70£0.07*%  1.42£0.23"%  3.08+0.17>%

0.05) ; S AL AL 4 20 b 58 B 4 p-PI3K, p-Akt
HHRIKFEAL(P<0.05) . 4411 PI3K, Akt #E H £
IERTGEIEE L., WK 6,%S5,

4 g

EMT 25 7 Jili JiR 988 i 788 1) 4= 2% T/ 3% 0143 10

&4 APS Xt #8458 | E-cadherin, Vimentin, a-SMA mRNA & i&
BB ME (r+s,n=5)
Table 4 Effect of APS on E-cadherin, Vimentin and a -SMA

mRNA expression in transplanted tumors (x+s,n=5)

Y /g kg'  E-cadherin Vimentin a-SMA
1 1.02+0.21 1.0120.15 1.000.08
T 0.48+0.05" 4.51+0.38" 3.59+0.18"
T4 0.003 5 0.40+0.02 4.09+0.45 3.68+0.41
B4 03+0.0035 0.72£0.06>%  1.9520.22%%  1.94%0.18%

AR MR AR R ) EMT RS 5 R R R
R HCRE S 2 EAHSC ™ BFREUESE , & 4E T EMT W
i 96 210 4= 2% RE 0 1 5 , L 2 BEHL ] S PI3K/AKt (5
53 B Ak | S 1 A0 R B RE T R DDA O,
| S 20 e T) 285 BRE O e AR A O B B T A 4G PR T -
O & R brid E A RE R ')r?';'/}ﬂi"‘ 4l E-cadherin %5 ;
@ 8] & Fric & A #3855 % B £, 4 Vimentin,
a-SMA %5, E—cadherm%Eﬁ?ﬂ%ﬂ%ﬁ%*ﬁ@ﬁﬁﬂﬂ@
B T RS A b B AN AR MR SR R > &
gl 4n M g 5 B fl ok B W & A EMTY
Vimentin J& — Ff £7 7€ T 5] J52 48 i i 5 o i) 2F 4 2R
M, 502z U8 — R 3 3% 1 20 A AN 4 M A% 1Y
fER,IE% b B2 40 B Vimentin 5520 335, 24 2
i Bl tP Vimentin 575 3 3k B, 41 % B2 000
. 55 .
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BE5 APSX#IEEH PI3K,AktEAREM I (IHC, x400)

Fig. 5 Effect of APS on PI3K and Akt protein expression in transplanted tumors (IHC, x400)

Bl 6 APSXt# &M PI3K, Akt FE HRIXHE K
Fig. 6 Electrophoresis of APS on PI3K, Akt protein expression in

transplanted tumors

- 56 -

I, 4B AE IR ZR B8 JD 5. a-SMA J& A2 i fifd
B 5 e B R ST I AR BT, R AR AE T
Tl 20 MY 1 BR 25 F Rz B, a-SMA R IR K & &
4 i i £ FNE AL, Vimentin, a-SMA ¥ 5 fif 8
EHREELE REREIEML, FIL, %R M g
JH A2 28 1) 43 LI I B st~ 0T fil i g 112 W A
BT RAERE L,

I BEAE SR v R 24 K $ O A it R R R 9T
PSP @ TN W N (1 NI S SRR N3 ) T SO o
6 e L A g VR Y AT e g AR g 2, BE AR 25
TE S WA S g Ty, SRR AR B A ] R A
KRR 2R 2R R 2 R AR R T A Y
EZ NGNS S ANCEL /L TR R G S e SRS
R R MR IR T O R DAL, L DX APS B S
Wi NZ ", WRFTUESE , APS 78 8 A o o b &
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£5 APSY BB S PI3K, Akt E A RIZHEM (¥+s,n=5)
Table 5 Effect of APS on PI3K and Akt protein expression in transplanted tumors (x+s,n=5)

451 /g ke p-PI3K/B-actin PI3K/B-actin p-Akt/B-actin Akt/B-actin

23 1.05+0.11 1.00+0.05 1.00+0.10 1.02+0.04

LAY 5.12+0.33" 0.99+0.08 6.29+0.25" 1.05+0.05

M%) 0.003 5 4.92+0.23 1.00+0.08 6.04+0.19 1.04+0.06

A 0.3+0.003 5 1.42+0.26>Y 1.05+0.07 2.440.20% 1.05+0.03

R 2 W R RO R TR R R PR AR R e
BNy AR T R R A R
5 22 T I S8 200 1 AR 2 O T B T 24 45 O T R A
FEAE T AR SE B A AR AR SR 56 IE APS
7 i i g8 Al 97 2ok B b EL A 0 ) iR 40 B EMT /9 4R
FH L85 3 WoR , APS BK A WA 36 7 il iR 9, 5 45 78 4
R 20 b5, 36 A 20 98 o R AR, il e B 245 1 B0 i
Wk A E S APS H A 00 il i g A= ORISR B4
HE Y& (04 /7%, A R0 20 40 it o 422 s %, 40 S 1] B
AR 20 22 WA MR TR, kG A0 ] BB /) 44 i
2 UL G sl (3 7, UE S APS 78 MR 40 i EMT i 72
A MR LR WER . SR BN, SRl
A, iR 4 E-cadherin 2 [1 Fl mRNA ik ¥ T,
Vimentin, a-SMA & 4 fil mRNA ik ¥ i, iF 52
A549/DDP 40 il 4 TGF-B, 15 S & /& T EMT; 5 i A
20 3, A 2H E-cadherin, Vimentin, a-SMA & [ 1
mRNA ik 22 5 G127 B X, i 58 B {47
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