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[(BE] B8 RAE KL (APS) SHUHATT OR) BT, 55 APS Xt A SR IA 93 CNE-1 40 g 049 8057 S0k B 1 Bz 1) ot 4%
AL (EMT) MPE AL . 75 3% ok FH AT 40 (CCK-8) 1 A I AN [ Ji 2 & B APS(0,6.25,12.5,25,50,100,200 g-L") X CNE-1
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T U 2 A ARSI 24 28 200 B ) 0 TR B0 5 B 1 S g B ¥ (Western blot) K I 4% 41 AL B9 EMT A9 4 08 Tobnic L e H
A B4 ML AN R 5 B O (AKYVERK) 8BS A A 2K o SR« v B W S B0 R SRR R 45 R R BT A A
12.5 g- L' APS 5 4 Gy WU 71 5 6 4 45 25 1) LT S 9 fin CNE- 1 40 B A4 07 SRR PE 5 528 (41 B TR 40 HL %, APS 55 TR B A ] LA
T CNE-1 4 g A3 8 AR 28 68 1 (P<0.05) , W @ 36 7N CNE-1 41 J /9 P8 7= % (P<0.05) . 525 (4 M IR 4Lt 4, APS 5 IR ]
nf Pk 2R U A) R R85 %5 25 1 (N-cadherin) , p-Akt Al p-ERK 25 4 35 /K, W B B8 F &z B85 %5 8 A (E-cadherin) , B ik B 41
98 -2 A0 56 X AR 1 (Bax) FlE K 4 240 12 2 11 1§ -3 (Caspase-3 ) # F1 3R IA K (P<0.05) . #4518 : APS 55 IR I FH A LA il CNE-1
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[ Abstract] Objective: Astragalus polysaccharide (APS) was used in combination with ionizing
radiation (IR) to investigate the mechanism of APS on the radiosensitivity of human nasopharyngeal narcinoma
CNE-1 cells and the epithelial-mesenchymal transition (EMT). Method: Cell counting kit-8 (CCK-8) was used
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to detect the cytotoxicity of different concentrations of APS (0, 6.25,12.5, 25,50, 100,200 g-L"') on CNE-1
cells. Colony formation assay was used to calculate the survival fraction (survival fraction, SF) of CNE-1 cells
treated with 12.5 g+ L' APS combined with different radiation doses (0,2,4,6 Gy). The linear quadratic equation
mathematical model (LQ) was used to draw the radiosensitivity curve according to SF value. Cell scratch and
transwell chamber test were used to detect the migration and invasion ability of cells in each group. The apoptosis
of cells in each group was detected by flow cytometry, Western blot was used to detect the expressions of EMT
markers, apoptosis markers and protein kinase B/extracellular regulated protein kinases (Akt/ERK) pathway
proteins in each group. Result: The results of colony formation assay and radiosensitivity curve showed that the
combination of non-toxic dose of 12.5 g+L"' APS and radiation dose of 4 Gy could significantly increase the
radiosensitivity of CNE-1 cells. Compared with blank group and IR group, APS combined with IR could
significantly inhibit the migration and invasion of CNE-1 cells (P<0.05), and increase the rate of apoptosis (P<
0.05). In addition, compared with the blank group and the IR group, APS combined with IR could significantly
down-regulate the expressions of N-cadherin, p-Akt and p-ERK, and significantly up-regulate the expressions of
E-cadherin, Bax and Caspase-3 (P<0.05). Conclusion: APS combined with IR can inhibit the migration and

invasion of CNE-1 cells, and increase the apoptosis induced by radiotherapy, which may be related to the

inhibition of EMT and Akt/ERK pathway.
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L3RR A, B S0 B 0 0T 58 80 1 S i
R IR B AR EE R X

KA MBS R, T f 8] 5% Ak (EMT) 76 i 8
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1.1 4Rk N B CNE-1 40 #k b o il k2%
2 2 g ot Y, AR S S B R AR AR 20 KA N Y
CNE-1 4} .

1.2 a5 iRKA APSER TR (SRR AEMRHEA R
23] 5 0080A ) 5 — FH EEWE AR (35 B MP 4 ], 4t
5 6352K) ;RPMI 1640 55 75 5 B H R - H R
A= 1L (35 B Gibeo 24 ® L, 45 43 il S 9115002,
1430518, 42G5180K ) ; 41 Jifg 3% % 7 M K I (CCK-8)
A & (H A [F ATk = o5 B, it 5 KQB810)
transwell /N & ( 3€ [# Corning 2 #] , #it 5 353086) ;
Annexin V/fll £k TN BE (PT) 38 12 A& 38 5510 & (V0 95 5L
HeAE Y HR B A A R AL it 5 20180530) 5 fe b A
B- W3 & H (B-actin) , b g B 5 25 & A (E-
cadherin) , [8] i %Y 55 % 4% 14 (N-cadherin) , B #k 2 40
Jifl 98 -2 AH OC X (Bax) , 2 it K & & R & H i -3
(Caspase-3) , £ 1l B(Akt) , B2 1k (p)-Akt, 4
Ji Sh 3 45 2 H O (ERK) , p-ERK — it (3E [ Cell
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Signaling Technology /A Al , it %5 43 %4 4,13,12,6,
10,8,6,10,12) ; B & S AL ¥ (HRP) B ic 1 40
e - PU (I Abclonal 24 7] L, 45 9300014001 ),

1.3 ¥ #% HERAcell 240i B — & {1k ik 55 55 46 (35
Thermo 2% 7 ) ; MIT-2 %I {8 & A 22 B 055 ( H A&
Olympus /A 7] ) ; SW-CJ-2F B 4k TAE & (75 M ik
WA A BR2S 7 ) s PRIMUS H B 5 28 ik 2% (7 [
Siemens 2 H] ) ; iMark & i 5 /X , Powerpac300 %! 3
H LKA (928 Bio-Rad /A 7] ) ; BD FACSCanto 11 7
41t 37 XX (€ [ BD 2 #] ) 5 Tanon-5200 A 4> [ 3
b2 R G EE I R R GE (i RAERHE AR A A .
2 Ak

2.1 4 A EE IR N S WA R A A Bk CNE-1 i &
10% JIf 4 I35 L 1% T -5 % % IR & W A RPMI 1640
REFRIET 37 °C 5%CO, B FH M h i 35

22 Z4YECH APS VR T R S R BC
20 g-mL" BE¥, 0.22 pm fof L 38 B 3 98 )5 B -20 °C
VKA PR AT 45 o (i B F RPMIL 1640 55 5% 38 B 2
ARV F e B B AT

2.3 CCK-8 SZE 45 I APS X} CNE-1 40 fid it 384 5 7%
PEOBOK B A KO RY 4B DL A L 3%10° A4 41 i
100 L #ZF0 T 96 fLAR , 35 7= 1 4% , 25 FL A APS(0,
6.25,12.5,25,50,100,200 g-L") 100 wL, & 41 54~
L, B IR A P Ak 22 85 9% 24 h el 48 hy 4L n A
CCK-8 VAW 10 wL, W5 F5 48 rh 4k 82 15 3% 2~3 h, T i
FRAX 450 nm Ab I %2 45 20 W O B A4, I 1155045 20 200 it
T

2.4 LRSS A REFRARCR ] 6 MV 2N
% X2k AT FE S A0 MO A 40 AR LB 1.5 om A
JIE A0 2 S, W R 2 R 250 ¢Gy s min', i R G
R 0,2,4,6 Gy MRS K 4 L R 8 R A
rhak LB % o

2.5 BRI B0 U0 K I 40 A6 G OB IO 4K
A=K 3 Y 40 i LA 4 AL 500 A4S 40 3% Bl T 6 FL AR R,
B 3 1R A 4 s 1AL, APS A, AN ) A
(2,4,6 Gy) 7 (IR) 41, APS+IR B JH 41 . 85 3746
oG IR 2 A A S B SR AP B R AT UL AR R O
B 2R R S AR IR, R $h 92 vh W (PBS)
Ve 3, 4% £ B W [ 5 10 min, PBS & 3 WK, H #
FEJT 0.1% 145 fh 22 Y 215 min, JiL K Pk LY, T
P05 VTR A5 A e BT B AN R . ST R A LA
XF o [ 2 =2 Wy 21 v B TR KRS 1 AL v TR B <
100% ; 1 5 4% 20 PE (3R AR ), hy 40 i o 22 IR 43
BF, I8 WA 52 B 5 BB B a4 A R ML B 2 LG

K F PE{H 1155 SF A ( 41 it 52 B A7 1% 43 %) = ve B P
TR/ (4 Tl 40 B KO PE) 5 I DA A AR O 48 5 5] B
(0,2,4,6 Gy) , 9\ 245 SF, % i GraphPad Prism 6
B R 2t — ko7 BECFE B (LQ) , AUl SF=
e PP il SF N A S ] 0 s AUt 2 18, OF
R IR 41 F0 APSHIR 41 Tl 3 A= W4 B8 o T B 1Y)
PR, Lo B 388 K9 4t A& 52 6B 0 85 55, 0 S sk v
M R Z AR

2.6 Rl S I A I 20 MR RS e ) IBOR B AR K
() 40 B DA B AL 5 10° - 4l i 42 Fp T 6 FLAR T, 75 40 i
A KA 35 90% LA B LR 10 WL #9948 Sk 7 45 AL b
] K1) — T 2 A0 2R PBS ¥k 3, R vk 2 VR
F9 240 B, I BF 90 R 0 b, 30 TR AR S 4 M 43 ol A
ZH,APS#H IR 41 , APS-+IR Bt JH 41 , 20 i ikt A 855 55 46
Yk 25 5% 24 h, B E O LS8 I 048 45 4 40 i
HIER AR L

2.7 transwell /N2 SCIG K I 40 i 4R 28 68 1 UK
B A AR & 1% fifG AR I TS 9 RPMI 1640 35
I FE 1 B A0 B, DA AL 3 10° 4 48 L 200 pL
BT transwell/ NE A9 =, SR 5 6 40 i 43l 5
14, APS 41 ,IR 4 , APS+IR BX F 41 ; transwell T &
o A 15% AR A0 I3 B9 RPMI 1640 #5 57 3
800 wL, 5 FAHHHEF£ 48 h,PBSVE 31K, 4% Z R H
% [ % 10 min, PBS ¥k 3 W, JH #8255 58 &
transwell /NZE | % H ) Matrigel B8 A1 40 8, PBS ¥ T
He, RE KT B S B U 5% O 1 B 45 4 40 i
FIRESA 2 NI

2.8 i 2 A0 A SRS I A0 i R T L O B K
191 6% 248 B DA AL 5% 10° S 28 L 2 mL 35 T 6 £L Al
H BNy R as 4, APS 41, IR 4, APS+IR BX
0, IR IR PG IR 48 h, AR 15 Annexin V/PLJH T
328 7] B 46 I 5 BH 5, 4% 20 f FH Annexin V-FITC I
PV V38 6 2 8 15 min, SR FH 90 2 40 Jf4SCAS: 0 4% 41
2 1 R T T

2.9 TR EN I % (Western blot) K I 4H 52 7 H
Feik O FOE K A0 DL AL 3% 10° A 40 i 2
FlvT 6 fL AR o 4 M 3 S as LA, APS 4L IR 4
APS+IR B 41, 15 3% 48 h, fii Ji & 1% 15 (A i F i
i it 00 1 59 7 RIPA % fiff i AE vk 1 $2 B0 M 5 2 1
Je AR 4 BCA B 7 £ U0 B 45 i 45 AL A ik L AR
Ji 5 4% 41 B L RE B 30 wg #E4T 10% SDS-PAGE HL Jk
o3 B B FURE a0 5% 9 5% 2 PVDF R, 5% i g 4 3
Z W& & A 2 h, il A — $T E-cadherin, N-cadherin,
Bax, Akt, p-Akt, ERK(1:1 000) ; Caspase-3, p-ERK
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(1:500) ; B-actin(1:3 000) ,4 °CHF & 152, A — 4t
(1:5000) = RIFE 1 h, fb22 kbR EHEA
Ak 2 & 6 R 3 B 2R o) B A0 b AT e T L K
R A S ST R

2,10 Giith# a8 R SPSS 22.0 48 AR X £k
P R AT o0 B, SE U0 B DL xs o il PR 2K O 22
3 M HE R AL IR) 25 5, DL P<0.05 N 22 R A 4 2
3 &R

3.1 APS X B H S CNE-1 40 i 84 5l iy s ) 5 2%
4 %2, (6.25,12.5 g- L) 4k Bt CNE-1 41 g 24,
48 h, CNE-1 4t Jfg 1 1 BEAR , {H 25 5 JC G0 124 28 3L,
APS(>25 g-L") kb ¥ 24,48 h, CNE-1 41 i 3% ¥ 9] &
FEAIL (P<0.05) , HA — & WY B[] -k AR M . Sl T
U 9E APS 55 0T B R S M 9 CNE-1 2 Jif2 119
JHCPT ¥4 SRR, AW 9 38 IO 3 1R FH 488 55 1Y e K
I B PR TR M B APS(12.5 g- L) EAT )R e BE A
WOT R 255 . WA 1,

R 1 APSXT CNE-1 48K & K R IR (3+5,0=5)

Table 1 Inhibitory effect of APS on growth of CNE-1 cells(x+s,
n=5)

a5 vk /%
/g-L! 24 h 48h
2 - 0.67+1.14 0.57+0.67
APS 6.25 2.33+1.53 2.99+1.72
12.5 3.63+1.57 4.13+1.63
25 13.67+3.06"  18.24+4.02"
50 24.33+4.04"  30.33+5.03"
100 38.92+4.480  47.33+3.06"
200 63.67+3.79"  70.33+3.51"

W55 A4 b VP<0.05,

3.2 APS XF £ CNE-1 4 M 507 SR (9 52 1

525 T4 MR 41 He %5, APS 5 A [a] g 5 570 45 (2,
4,6 Gy) Ik FH J5 1 40 B ve B T i % B B R G (P<
0.05) ; Ak, AR 48 e P — Wk 7 BEEICF BRI (LQ) 222 1l
) A S R i 2k, 43 S SR 45 TR RT APS+IR PR 41 1) i
SR BB a/B N 0.856 F1 1.752, 7 I APS 5 i
SPIR S TBUR A2 02 280 o/ B A WY 3G K, 09T L
SRVt G AR PSR B AT, 5 IR AR
100 gL' APS 5 4 5 6 Gy it 5 7 = Bk & 45 25, RE W%
T 5 38 i XF CNE-1 44 J /Y 7507 80 (P<0.05) &
R, AS B 98 R 12.5 g+ L APS 5 4 Gy it 5t 71 i+
WA ST a8, k2, K1,

.62.

&2 APSX CNE-1 40 A 52 [ B8 1 RIS MR (F+5,n=3)
Table 2 Effect of APS on cloning rate of CNE-1 cells(x+s,n=3)

. Jo Ak e

2151 gL AT 50 BE T 128 /1100% 25
2 H - 100.09+0.24
IR 2 Gy 89.67+3.511
4 Gy 71.62+3.221
6 Gy 51.11£3.57V
APS 12.5 93.94+5.82
APS+IR 12.5+2 Gy 74.33+4.0412
12.5+4 Gy 45.16+4.03"-9
12.5+6 Gy 18.39+3.491+4

W5 HA KK P<0.05;52 Gy AL i Y P<0.05; 5 4 Gy 41
H %9 P<0.05;5 6 Gy 24 H A 4 P<0.05,

10-
- R
=+ 125g.L1 APSHR
@
E) y
S
W
& 1)
0.1 , : )
0 2 4 6
T8 5 /Gy

5 IR 4 LV P<0.05
Bl 2R R E RS S
Fig. 1 Radiosensitivity curve of linear quadratic equation

mathematical model

3.3 APSHK A YT X & 0K 9 CNE-1 40 M 1 % 1 5%
M FERDR 24 has AL 0 0 B & @ &
R, 525 I L E, APS 2 5 IR 20 CNE-1 41 Jfid iy
BN HESTRITFEEL; 5 A4,
APS ZH Fl IR 41 HL %5, APS+IR 40 ] B & 411 ] CNE-1
A1 B B BE F1 (P<0.05) . L3, 1K 2.

%3 APSK IRX CNE-1 485 B9800 (X+s,n=3)

Table 3 Effect of APS and IR on migration of CNE-1 cells(X+s,
n=3)

- e HIXHER %
/g-L"! /100% %5 11
A - 100.33+2.52
APS 12.5 96.33+3.21
IR 4Gy 92.76+5.85
APS+IR 12.5+4 Gy 69.06+5.65'-23)

W52 A A VP<0.05; 5 APS 4 482 P<0.05; 5 IR 41 [k
BPP<0.05(£4~71[ ).
3.4 APSHEA YT XF & 0H 95 CNE-1 40 g {2 28 1 5%
Wi 25 1 2H CNE-1 46 fifd %7 52 Matrigel i 4 200 Jifd %5
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A " o B
A7 141 ;B.APS 41 ; C.IR 41 ; D.APS+IR 41 ([& 3~5 [A])
B2 APSK IR CNE-1 4B 3T # 59 5 M ({2 & 1 5058, x100)

Fig. 2 Effect of APS and IR on migration of CNE-1 cells(invert microscope, x100)

B4, 52 A L, APS 41 CNE-1 40 Jf i 12 22 fig
TR AR ZE R TGI8 X IR 4R APS+HIR 41 1]
DLW G 40 ) CNE-1 48 Ml /Y 1= 28 g 01 (P<0.05) ; 5
APS #H FIl IR #H [ %5 , APS+IR #H CNE-1 41 fiti (1) 12 28
AE I W BRI (P<0.05). W3 4,153,

%4 APSHEIRX CNE-1HHE R M (T+s,n=3)

Table 4 Effect of APS and IR on invasion of CNE-1 cells (x+s,
n=3)

415 JR R /g L AR X 1R 28 5/%
2 H - 100.67+2.08
APS 12.5 93.86+3.01
IR 4 Gy 81.88+6.821)
APS+IR 12.5+4 Gy 55.33+9.451:2:3)

3.5  APSHE A YT X & WR 9 CNE-1 4 M 0/ T 1 5%
W 528 P4 R, APS 4R TR N, H 2%
TG 2 2 S, IR 41 Hl APS+IR 2 1 1 7 S B gk 44
Jn(P<0.05) ; L 4h 5 APS 2H Al IR 2H H %%, APS+IR 41
CNE-1 4 Jif (8 7= 22 B 1 34 Jin (P<0.05) . W3R 5.

3.6 APSBE Gl 4 B CNE-1 40 ffd EMT A4
ToAHCEE S 525 LA L3, APS 21 4% A1 ¢
EARBARKPES LG E X 525 14, APS
HOf1 IR 4 M %, APS+IR 4 CNE-1 40 i #Y
N-cadherin 25 [ % 5 B 2 B 5 , E-cadherin, Bax il

D
B3 APS K IR XS CNE-1 48112 2 3 0 (8] & 5Bt , < 100)
Fig. 3 Effect of APS and IR on invasion of CNE-1 cells (invert

microscope, x100)

£5 APSRKIRY CNE-1408E T K # MM (X+s,n=3)

Table 5 Effect of APS and IR on apoptosis of CNE-1 cells (x+s,
n=3)

25331 o e Vi /g - L Q2+Q4 T %/%
S| - 2.55+0.53
APS 12.5 3.04+0.63
IR 4 Gy 5.63+0.67"
APS+IR 12.5+4 Gy 10.750.731:2:

Caspase-3 1 [ % 15 W] W 3§ fin (P<0.05) . APS A] )
B B RO | 4R UE SR 9 CNE-1 40 i 98 T 9
MHHEMT. W6, K 4,

%6 APSK IRXf CNE-14A58 E-cadherin,N-cadherin,Bax 1 Caspase-3 & B KX B0 (i+s,n=3)
Table 6 Effect of APS and IR on expressions of E-cadherin, N-cadherin, Bax and Caspase-3(x£s,n=3)

215 SR E /g L E-cadherin/B-actin N-cadherin/B-actin Bax/B-actin Caspase-3/B-actin
2 - 0.32+0.03 0.77+0.02 0.58+0.02 0.24+0.04
APS 12.5 0.42+0.02 0.71£0.03 0.56+0.04 0.31+0.03
IR 4 Gy 0.48+0.03 0.52+0.02" 0.62+0.06 0.35+0.05
APS+IR 12.5+4 Gy 0.61+0.04'-2:3 0.33+0.05"->3 0.83+0.08"2% 0.67+0.04'-23)

+ 63 -
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E-cadherin = s  s—— SN s 135kDa

(;;'ﬁ?:;‘-{m%tfi‘ﬂiiéﬁ i U0 ‘;\,", AR

N-cadherin .j~ - - 140 kDa
f-actin | g ' 43 kDa

f-actin | M D A 0,

A B C D
&l 4 E-cadherin,N-cadherin,Bax # Caspase-3 & 5 &KX B ik

Fig. 4 Electrophoresis of E-cadherin, N-cadherin, Bax and

Caspase-3 protein expressions

3.7 APS KA ST XF B W i CNE-1 4 M AKt/ERK
WA 525 4, APS 4 IR H U f7 HL %%,
APS+IR 41 CNE-1 48 fifl () p-Akt Fl p-ERK & FH ¥ ¥
A (P<0.05), M 7R 4 Akt fll ERK £k & A B %
AL, 22 R ICG T E R . APS 50T B AT LA
il AKt/ERK Gl . W7, 5,

X7 APS K IRXf CNE-14488 p-Akt, Akt,p-ERK #1 ERK & B &
EHI M (X£s,n=3)

Table 7 Effect of APS and IR on protein expressions of p-Akt,
Akt,p-ERK and ERK(x+s,n=3)

21 51 SR /g L) p-Akt/Akt p-ERK/ERK
25 - 1.16£0.08 1.23+0.03
APS 12.5 0.86:0.04" 0.89+0.08"
IR 4 Gy 0.87+0.03" 1.07+0.06
APS+IR 12.5+4 Gy 0.53+0.05'-2-9 0.76+0.03'-2:3

pAK M- 0 kDa

Akt CE—— GEE—— TN ess—— 00 kD2

44 kDa

pERK S W -
— 44 kDa
o R —— 1

A B C D
5 p-Akt,Akt,p-ERK 71 ERK & B R iX B ik
Fig. 5 Electrophoresis of p-Akt, Akt, p-ERK and ERK protein

expressions

4 itig
B BT LR R 0 A ) 45 R A B 4y AU
ORI R w0 R T ik R O SO
. 64 .

R BT S AR 0k S e 0 R A L X S £ T 2
PESG I HL 8 W AR e B, i RIS R0 A 23 4 i 7
VR DRI 38 0 7507 e 0 e 4 o) S MUR 9 1) 2 7%
O Ay I R R 5 1 S 5 T 781 . APS AR Sy v 24
KB FEENSZ —, KBRS RN LA %
A BB RIE /N OF B 35 00 e i g Rt 9
P IS AE R 56 T APS X T B A 8 B4 10T 4 A
PE 1 JCAH G E

TS A2 2 W 5 22 R 4 1 R BF T R A
AL (LQ) M4l SFEZ MM A #h £, £ LQAL A | o
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S ik CCK-8 52 56 4 HUXT S A 68 CNE-1 4 Jid Jc
B 5 R O 1E FH Y APS I HE R (125 g- L) JFdE
TEREIE R KB, 5 A (4L RTIR WAL, APS 5 A8
[i) 5 S5 70 £ 06 FH AT LA S 3 B o] CNE-1 40 i 1 5
FE WCBE 1, 9 H AR 95 CNE-1 41 Jifg il 5 4 Jak il 28 mT
H1,12.5 g- L' APS 5 4,6 Gy i 57 & 16 FH B A7 P[]
R VE L, APS 5 R 8O 50 B 6 S /B B . 4
TN (1.752/0.856) , ik S 45 SR BY T APS B I 4 5 T
X N I g CNE-1 41 A A4 07 A .
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