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[BE)] B#® %iﬁﬁﬁ—%ﬁw(astmgaloside IV,AS—IV )X} 4 %8 TE—1 41 98 1= .+ 40 B #¢
FEVEFN PIBK/AKT B M52, ik 4 TE-1 M0 AN, HEx A HEEH IV 20 wg/ml
H KT IV 40 pg/ml AFME KD H IV 80 pwg/ml ., 4 T & 20 41 i A 7] i 3% 8 2 1 IV 25 W vk i
A B 48 h J5 R CCK =8 ¥ A ) 20 A7 1% 238 B 3Kk S5 30 6 00 1 200 Bt B 3R 155 400 =K 400 A A 00 40
JH T, Western EF 30 75 K 0 8 T=AH SC 8 (1 1 40 i A 7 2R 10 A0 PISK/AKT 388 I 2 11, DA B B 928 %8 e Y
AKT B dl , &R 525 A AL B, 3 AT IV40 80 pg/ml 415 3 34 40 i g8 =% | B 3
1294 caspase—3 Fll caspase—9 4 1 %KX (P<0.05) ; B K12 1 V40,80 we/ml 4 5 2 Wl /I 1 46 g i 35k 5k
W E AR R ER R BUR (P<0.05) ; 2 B 1 V40 .80 wg/ml 41 3 T 8 T 41 iE 45 & 2 11 SOX2 . 0CT4 A
CD44 1 F35 (P<0.05) ; T EE B IV40 .80 wg/ml 41 & F I8 #% 2 1 PI3K Al AKT B /R 1L K 7 | 8 3%
MH AKT BEE AL (P<0.05) , 8518 M2 VAT J5S TE-1 40 M08 T 90 b 1 20 B e 4 1 AR AT AL
0T 58 5 M PISK/AKT 38 8% i Ak A %,
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Effects of Astragaloside IV on apoptosis, stem cell -like characteristics and PI3K/AKT pathway of
esophageal carcinoma cells
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[Abstract] Objective To investigate the effects of astragaloside IV (AS-IV) on apoptosis, stem cell-like
characteristics and PI3K/AKT pathway of esophageal cancer TE-1 cells. Method TE-1 cells were divided
into four groups: blank control group, astragaloside IV 20 pg/ml group, astragaloside IV 40 pg/ml group and
astragaloside IV 80 wg/ml group. After 48 h of treatment with different concentrations of astragaloside IV, the
cell survival rate was detected by CCK-8 method, the pellet formation of stem cells was detected by pellet
formation assay, cell apoptosis was detected by flow cytometry, apoptosis—related proteins, stem cell marker
proteins and PI3K/AKT pathway proteins were detected by Western Blot. And the localization of AKT mem-
brane was detected by immunofluorescence. Result ~Compared with blank control group, astragaloside IV
40 and 80 pg/ml groups significantly increased the apoptosis rate, and significantly up—regulated the protein
expression of caspase—3 and caspase—9 (P<0.05). Astragaloside IV 40 and 80 pg/ml groups significantly
decreased the diameter and number of stem cell spherules (P<0.05); Astragaloside IV 40 and 80 pg/ml
groups significantly down —regulated the expression of stem cell marker proteins SOX2, OCT4 and CD44
(P<0.05). Astragaloside IV 40 and 80 pg/ml groups significantly down —regulated the phosphorylation
levels of pathway protein PI3K and AKT, and significantly inhibited AKT membrane localization (P<0.05).
Conclusion  Astragaloside IV can induce apoptosis of TE ~1 cells and inhibit stem cell ~like properties,
which may be related to inhibition of PI3K/AKT pathway activation.
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B i e dH DL IR RE 22— | 8 O i E AH G
FE TSR UL 1 A8 WK AN M 98 (esophageal
squamous cell carcinoma , ESCC ) J& B 4 i 19 3 %
KRz — RIETEE LA, 7650 E &R
5 ,60%~70% 1) B Tk PR k& TR IR T
ARIGIFRIBL 220, B 45 R 20 M8 19 FE I R R
FEMH R RS RN R T8, H oAl 2
BT 7 TR 0 L A R AN i Y B
TR DI | B™ E A I 2 AT A B SOk B,
U AR S R S BT C N T R
FERIRYT S, N T I SR Y R [ SRR
7RO BT 245 B A L

2 B e LR W) 50t B B S T I
TERAR A AR Iz, X O I 5 s A AR = 0
M ES, B FEF A w20 R &
AR F Z M L5y BT IV (astragaloside V)
NE R R A ny —Fh =i R e, A
H O WU RESFAE I ARk AT R KR
IV O B 2 g 20 i 2 S A DR, R
IV a3 40 ] AKT/ NF—kB {5 5 38 B 39 55 i 51 i 58
Xof S A B 7 e A P B R
el 2l /0> 200 i Jii S 200 B % 00T B0 ARk (B0 A B Y L A
TR B G AT IV A ey o £ 5 Wk 40 i TE-1 40
UL #9908 T KT 20 PR A AR 1 7 AR S

1 MHEMFTE

11 FEEUGI AR 28 BR 40 TE-1 40
M B 7 Procell 28 A 5 40 B F 20 57 & (cell
counting kit 8 ,CCK8) . J# K 1 /i .10 mg/ml RnaseA |
Annexin V-FITC 4 i i T4 31 1055 & ECL L5
W HA T R EREARA A REAEKE T T
I ¥ 38 7R AR ve B ol B A% IR 1% 3% 2 (Dulbecco’s
modified eagle medium , DMEM) M F 3£ [ Sigma 2
) 520 ng/ml Bk Pk 92 2 40 B 2R K 1 2% B27
F12 5537 20 A 2% [ Invitrogen 24 7 ; BCA 12l &
WA RS REWRARARL A SRR
4 IR 1 -3 (caspase—3) | F bk 2 B2 25 1 i -8
(caspase—8) MBI E 1 (B-actin) P 51| P & AH & HE
[Kl 7% 2 (sex determining region Y —box 2,S0X2) . /\
R EHFEHNT 4 (octamer—binding transcription
factor 4, 0CT4) . IH 5 20 g 75 B 43 F (homing cell
adhesion molecule,CD44) . # 5 Bt WL B -3 — 34 1
( phosphoinositide 3 —kinase , PI3K ) . # 2 1k PI3K
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(phosphorylation PI3K ,p—PI3K) . #& F1#{# B (protein
kinase B, AKT) . % fig 1t AKT (phosphorylation AKT,
p—AKT) Alexa Fluor® 488 {5 #k¥) DAPI ¥y H 3¢
CST 72~ Al , Multiskan FC br AL H 3
Thermo Fisher 22 ) ; FACScan i 2 240 e g B 3 [F
Becton Dickinson 2 7

1.2 CCK-8 LM MAF il %It 704 H5 TE-1 40
M = 96 fLA, AL 1500 4, 7351 0.2.5.5
10,20 .40 .80 ,160 ,320 pg/ml H ¥ F 241 IV 4k 2
YL, 7 37°C,5% CO, 2514 T 157 24 b, FF 10 wl CCK—
8 W WLIN N 2 Bk fLP FERE SR 2 h, H Multiskan
FC 2 Uy RE WA 3050 Hr B L AE 450 nm T HY RO E
{2l A Kt 2kl 3 8 AR IV A TE-1
A0 M B9 1Cso {6, 45 20 M 23 D9 DU 2 . =5 1 Xk B
R IV 20 pg/ml 41 K BATIV 40 pg/ml 4
A E R IV 80 wg/ml 41, 435K 0.20.40,
80 wg/ml & B KB VAL TE-1 40 48 h,
1.3 W 24 MR A I 08 T K G S Y A& A AN
JfL % B Sx 100 /AL TR 2] 96 fLAR , 2.0 J5 F K 7
K MW IR #h 92 v %5 WK (phosphate buffered saline ,
PBS) ¥t 2 K, F LI #, A AnnexinV-FITC #
WS, B OEEE 10 min, B0 FF LW
N BE  (propidium iodide, P1) #GHEHE 10 min /5
JH UL =K 40 B 4SO I 45 20 TE -1 20 ff 9 T2 32 | Se i &
23,

1.4 20 0l 3Kk S 56 A 0 1 40 B sk AL R 4%
H TE-1 403 718505 flf 2 HAREG BT 96 fLAR , 4% 4L
JTA 100 wl F12 soek s 5536 & 10 06 40 &
10 NS, WREIESR 14 d JE A BB T
FEERUR 12 TR R B i

1.5 Western EJil AR DI 25 3R 35 H5 4 4 TE-
1 40 M 2 f v 5 B HCS E8E , FH BCA R & ke
W2 i, b e TR A R T T e R
Hi VK (sodium dodecyl sulfate polyacrylamide gel
electrophoresis , SDS—PAGE ) &€ & H1 7K 73 &5 2 1 %%
% 2 B AW — % £ 5 (polyvinylidene fluoride , PVDF )
JEE A —9t (caspase—3 ,caspase—9 . B—actin .SOX2
OCT4 .CD44 PI3K .p—PI3K ,AKT .p-AKT) ,4°C## &
I, TBST VEBE , il A —Ht HRP-IgG, M5 1 h,
TBST Ve, i id Image Lab™ 3K 4447 K BB 537
1.6 RAETCKI AKT M FHPEE N 20 g4 A
TEB B 32 B |, 0.5% Triton X-100 i %20 min,
SRIE S 9o ML 14 FE AT 30 min, 5 ¥L
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R (AKT)TE 4 CIFE K, Ffif5 , H PBS YEU4IAE ,
H Alexa Fluor® 488 IRV & , FH DAPT H AT {4,
20 it 5 S R B S S €0 5 S AU 1) 440 Ay B 44 40
1.7 St md: R SPSS 20.0 #F i 17 8P
SN, A T R R B B A o 25 (xs ) B
N, Z AR AT K 3R 7 22738 BT (One—Way ANOVA)
AT H#E, LA P<0.05 B2 A gt s L,

2 &R

2.1 EEBWINV TE-1 41E s A
[F] ¥ & (2.5.5.10,20 .40 .80, 160,320 pg/ml) Y B
KEFIVAAE TE-1 4/, CCK-8 45REW 5
2.5 wg/ml WEER B RBAFIV LA, 5.10 wg/ml #
BRIV R 4 A A7 6 RO 3 52 20,40 .80
160,320 wg/ml B (€ 547 IV I 25 B AIK 40 i A7 76 %
(P<0.05, 1 1), FCAMW 645 FH 52 0T 0% 390 f A e

22 EEBWFIVY TE-1 A E - msgm it
YA AR DA T, 52 A IR R R R
IV 20 we/ml 41 A 240 M08 T2 3 T 0] A2 4k, B
BV 40,80 pwg/ml ZH (Y9 40 A 0 172 2 1 35 Tt i (P
<0.05), Western ENib iE KM T-AH R R H , 525
OB T, A IV 20 pg/ml 2109 240 19

caspase—3/caspase—3 HIZLfi# (1) caspase—9/caspase—9
HHRALLU B2, mERHIV 40 .80 wg/ml 4
1) 2L fif W) caspase—3/caspase—3 T 2L fi# 1) caspase —
9/caspase—9 # 1Kk ¥ FH (P<0.05) (Kl 2),
AL AT UL BRIV A% S TE-1 1R T,

2.3 WIKEHIVX TE-1 400 BRI Bk
S 6 G N0 240 TR B BR A DL, 5 s 0 IR PR G
ATV 20 we/ml 4 A BRAK AR TTH] A2 f
ATV 40 .80 wg/ml 4H 0 ERAR BLAE W2 0/ (P<
0.05,4 3A .B), S FAX ALK, HKEHIV
20 wg/ml 41 ERIA % & T U] AR AL, B R
IV 40 .80 wg/ml 4 1 Bk 44 %5 i W 3 k2> (P<0.05,

1 ER RV TE=1 400817 1 2 0 5
VE 15 2.5 we/ml W EE HO B S S IV LA P<0.05

B2 RV TE-1 405 T 1070
T A T 2 SRS 0 A A U T B A0 B R T R i T L C, Western BIVIE 35 A I 2L A7 7Y caspase—3/caspase—3 | 2 fif 1Y
caspase—9/caspase—9 [k ;D , % 1Y caspase—3/caspase—3 2L f# 1Y caspase—9/caspase—9 H A RILE - HT K, 550

XF B L3, P<0.05
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B 3

FIVXF TE-1 4 g BCER 19 52 i

Eigiete)
TE A 20 M R 52 5 AR (x200) 5 B, BRM B4R 2 B B I C BRIASOH SE B B 5 I 52 PO IR AL H £, P<0.05

KI3A .C), MR &R H VA TE-1 40
it B Bk BE T7

2.4 WREBIAFIVI TE-1 400 T 40 br &9 0 52
M Sz XTI AR, R ATV 20 pe/ml 41
1 SOX2 ,0CT4 ,CD44 & 13K iA oW A8 fb | 35 i
BAFIV 40 .80 pg/ml 411 SOX2 .0CT4 ,.CD44 #
FIk B E T (P<0.05, K1 4A B), b nl WL #5E
BAFIV AT TE-1 T 40 i Re it |

2.5 BTV XE S E 1 PI3K A1 AKT {616
o S A RARE, BEETIV 20 pg/ml

B4 BRIV T 40 AR & 00 5
TE A, Western EIVIE v 46 0 2 fi% 19 SOX2 ,0CT4 Fl CD44 &
133K ;B,S0X2.0CT4 1 CD44 HPA KRB Ew H TR, 5§
25 [ X IR AL L4, "P<0.05
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01 PI3K Al AKT 25 FI R 1k T W] A8 1k, #
BAFIV 40 .80 wg/ml 4119 PI3K F1 AKT 2 11 # iR
b i 2 FEAIK (P<0.05, B SA B), XS5 W
N, EX A EERTTIV 20 we/ml 4119
AKT+ENM W B AZEM, wEEHIV 40,80 we/ml
ZH ) AKT+E A i 0D (P<0.05, K 5C D), Lk
S ¥ U B AT IV AT 0 4 58 i 2 1 PI3K I
AKT 2 F i AL, i B 7% PI3K/AKT 3 % 1 1k

3 Wit

90% & B B N B Bk A e, BAREE
P EORW I EFE AL AR, Hi, E
T $tby 1 ik BB BIIR A0 B g Y 20 5 BIL R X R iR T
MIRCR OGS J) i RR T % U8/ R I R AT i
Ab A BRI R I I 4 miR-150-5p/
catenin P JF 98 09 & AR 000 WA HRGE AR TR
3 2 TGF-B /1 3 /) PI3K 1 MAPK i #% 417 i
SiHa & U 40 ML () (2 28 f e i 1Y I8 A F i W
AN, BRI NG B A K AR
FERI, — W T IV O A R AN
JfL 958 TE—1 40 i 5 240 M 25 7% | 2% 1Y caspase—3/

http://www.cnki.net



TH AR 2 3

(CRTFM))2022 4F 6 H 55 14 4% %5 2 81 ] Dig Oncol (Electronic Version) , June 2022, Vol 14, No.2 139

5 W R IV B 1 PISK AT AKT 16 1K A9 52 i
T . A, Western EFJ 300 i 46 I 22 ## 1) p—PI3K \PI3K . p—AKT # AKT % [13 3% ; B, p—PI3K .PI3K . p—AKT # AKT % [1 3 ik &
HHELC, RIEDICK I AKT+(REEDIEYE  x200) ;D , AKT+E R EH K, 525 AXF B4, "P<0.05,

caspase -3 Hl 2L fi# 1) caspase —9/caspase -9 #* i5 I
P fe R A0 MR T, PR TR IV T e X £ A
AR g BAT SRR

B R A e TS AN R — > A e e B
Ji g + 40 MY (cancer stem cell ,CSCs) ™', CSCs 19—
ANRFIESE , A AN TT T AT A A0 M A T
(basic fibroblast growth factor ,bFGF) H13 f2 4= &
¥ (epidermal growth factor, EGF) Y JC Ifil i 45 % &
LR T 40 M Re 8 L AR WG BE BRI A 00
PARSK  AEMGBERR G RO B T F 8 % T4
il 5% CSCs, SOX2 .0CT.CD44 /& CSCs 1Y 5 2 5
& ENMEVFZ I CSCs PR E™, FHS0X2,
OCT ,CD44 3kt 55 B iz 22 e T3 A7 L e A
AR E 0N %2 S5 T N W= il L1 I 2 S
R AR R AR, W T T AR S
M SOX2.0CT4 .CD44 M3k | iX RV KB H IV
X A R AN L TE—1 20 I A9 T 20 B A 4 Pk A
maER

AKT {55 09 AN & 24 0 5 88 8R40 i e A
Ko AKT W BFR N 8 3 B (PKB) & — il
N E AR 2295 TR, T Ui B AR R AR RS
ity ¥ W (GSK ) 3B, I %% % (mammalian target of
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rapamycin , mTOR ) B AL § 0 55, NF-kB, X 26 HI%
5 R REK N B T R R RE R R 4n i
AN P T RS AKT S 22 bR AE B9 BT R
B LG R DR B R B R Y R R
W19 4038 2 PI3K/AKT 38 2 £ #F £ 8 % R 240 Fd g
JICS BRSNS g O T M R
il 34 58 12/ Capilliposide C i# i PI3K/Akt/mTOR
T 175 T A O T ol IR 2 e A i X B v
FIEARUR ) ARBESE % 42 T PI3K Ml AKT 38 i 25
HITE AL TE O, i 2 1 VAP H] T PI3K/AKT Y #%
Ak, BH A% AKT 7F 40 i B8 L i s o, DT 9 il 1
PI3K/AKT i B 76 4k X th 2 W 5 B 1 IV 3 8 4
figs R 20 e a8 0% VR ) BB 43 02 Jl F PI3K/AKT 3 %
Z 51,

i bk, BRIV A S R eIk 40
I TE—1 20 68 T 5 20 41 1 20 MR R | 3T B 2
i A3 BH A% PISK/AKT 3 [ 306 SE B

T
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