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kinase/protein kinase B/mammalian target of rapamy-
cin, PI3K/AKT/mTOR) . # K T kB ( nuclear factor
kappa B, NF-kB) ,Ras & [ 55 {5 5 % 15 ALl , #0
B0 B 9 P98 L SPL R | I R 5 e kAR

2025 - 06 - 14 $21l%

BATH  E K AARFE RS TUH (4i'5:82060442 ) ; 5 Ml A FHE I
RWH (5 B G HEAE-ZK [ 2024 ] —fig 238) 5 5E M4
TAERZERFHARTE ST (55 : gawkj2024-313 ) ; i
A BARRHERESIUE (45 :2023)130856 )

FEE T A IR, £ BT AR
WO, 5, B, T LA S, W AF AR, E-mail ; huang-
hai828@ gmc. edu. cn

Hippo {5518 i 2 5 4 iU 3% 58  AH 2B 5 S5 2T
i, 0 B G LT 22 R, L 4E GCTY L
PR A>T YAP/A PDZ 454 KL FE s s
1 Al -7 (transcriptional co-activator with PDZ-binding
motif, TAZ) {E¥%5 0K WP & 58 4E 7, LATS1/2 \] P
BERRAL T ilF YAP B TAZ, i it 20 i 5 O B2 A 28
T AR S35 g, 2 400 ) e %) A kR TR I, )
Hippo 3 8 AT LAIA YT R SR 1T, Alo j it Hippo
PR GC FEFE R AL AR XS A7 R, AW 765 %
A GC 4ijfs 2% HGC-27 1 AGS,#£5% Alo Xt GC 4ilJifg
W T G2 R 2B VLN b A B AR R,
GC MR IT HR AT Y SRm .

1 #R5HE

1.1 ##y
1.1.1 #@mpez  GC i & HGC-27 F1 AGS 4t
RO L R A BR A F $241E . HGC-27 4/l
JBFRSME B, B RRE R S, AGS 41E/E T
oAb B BRI
1.1.2  F&MA4KF  Alo Il H 3 [E MCE A
5 :HY-13516) , Matrigel Matrix J£ 57 5 W) B 35 H
BD /A ] (1745-:356234 ) , CCK-8 &5 & il 7 B K
AR MAE PR IR A (5845 : MA0218) , —H
FEME TR 4% 41 2040 i [ o W L RIPA 247 i (0% %
D8371 .P1110 ,R0010) \BCA & {13k B i 52 ik 7] &



- 1858 -

ZHEAKFFIR  Acta Universitatis Medicinalis Anhui - 2025 Oct;60( 10)

KA G E R AWRMEH I REEAA (55
PC0020 ,G1062) , Annexin V-FITC/ L4k, P9 IE ( propid-
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[E GIBCO BRL 2\ #] ( 575 : C11875500 ,25200056 ) ,
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5:04-001-1ACS) , M£45%5% 4 (neural cadherin,
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TAZ B&%5E 4 J % i Ji ( proliferating cell nuclear anti-
gen, PCNA) | GAPDH Je it BRUUR — 41 B 5l
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BFE 2 b, A FEAR I AR ATE 450 nm AR YOG
o AR TR 48 .72 h, iFSEAETE %, I A Graph-
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HMf, 727 FRYR BF A4 AL B E 4R IR 7R 40
55 T390 0,24 48 h 7 B AEE T 11 BRI AR
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PR, Z M UECR AT N R 5 2207, P < 0. 05
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Fig. 1

Alo inhibited the proliferation of gastric cancer cells

A, B: HGC-27 and AGS cell viability detected by CCK-8 assay; C — F: Cell proliferation detected by colony formation assay and quantification

chart; P <0.05, “*P<0.01, ***P<0.001 vs 0 wmol/L Alo group.
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n=3),

2.2 Alo RHEBEAMAT FEEKI T Alo X}
GC MM Ty . aniEl 2A -2D FoR, i 24 i
ARGEFFE, 5X A A, 42200 pmol/L Alo b P
24 h J5,GC 4 s HGC-27 fil AGS fy M JHT- R i %
(P <0.01, n=3) ;7€ AGS 1,100 pwmol/L b Ff
JERT- R LI, ZRASITFE L (P <0.05, n=
3) ,BAE HGC-27 H1,100 wmol/L 4E B 2E 5 T4t 147
BU(P>0.05,n=3),

2.3 Alo MHIBEMEMIEREES N T IE Alo
XT 15 9 A LA 152 e, A&l 3A - 3D R, 7ERINR
e, S5XF 2 AR EE, 100,200 pumol/L Alo 4bFH4H
M5 40 HGC-27 F1 AGS i i T F8 e J1 (P <
0.05, n=3), Transwell iEFSLIG AL BT, 5 %) HE
AR, Alo B R4 HGC-27 1 AGS 4 il 1) it #%
HES(P<0.01, n=3), WK 3E -3G,

2.4 Alo MEIBEAMBNEEEN HTiH P
Bk Alo Xf GC 4HMu{= 22 68 /1 J& & A 52, H] Tran-
swell {2285 B AR . WNE 4A —4C Fros, 5%
HEZH 46 1L, 100,200 pmol/L Alo #1J1 #l HGC-27 FiI
AGS 42286871 (P <0.01, n=3), JfFH, F
# Alo ¥ & T+, HGC-27 F1 AGS 41 Jifg i 1R 22 RE 1
B, 22 AR L (P<0.01, n=3),
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HERE . 450 E SA -5D s, SXT IR AL,
100,200 wmol/L Alo 4bHEAH 5 Bax HYZRIKEY |
i, Bel-2 AR R (P <0.01, n=3), [AIf
T HEFEAHSCH H PCNA 7R Alo b PS5 PCNA 2
FRIAFEM (P <0.01, n=3), LI EZ5RFEN] Alo
AEFRFS AN GC 403 5, e T Bl RS gk —
AR T EMT #H5¢ 25 H N-cadherin , Vimentin A 3
5, XA AH EE, HAE 100,200 wmol/ L Alo b #4H
o H R B RIEAR (P <0.01, n=3), £
Alo fig it GC 4L T, ) Hokg 58 AT R A28, 5
YN T2 R —3K

2.6 Alo & HGC-27 #1 AGS £§j Hippo i %
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AMEERE, G, gF — P AR B AE R AL,
6A -6D Jlr 75, Western blot 4% 3 i 7, 5 % BR 2H.4H
kt,100 200 pwmol/L Alo ZbFEAN A 5 TAZ # H /K
B E AL, WEBR I Yes #H ¢ 5 ( phosphorylated yes-
associated protein, p-YAP) Fll LATS1/2 7K 5 i 2 3%
E(P<0.01, n=3),#m Alo 0] DLl 33 875 Hippo
E S5 ) R A ) S R R
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Fig.2 Alo promoted the apoptosis of gastric cancer cells

A — D Apoptosis detected by flow cytometry apoptosis assay and quantification chart; * P <0. 05,

**r*P<0.000 1 vs 0 pmol/L Alo group.
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Fig.3 Alo inhibited the migration ability of gastric cancer cells

A - D:Cell migration detected by scratch assay and quantification chart x40;E — G Cell migration detected by Transwell migration assay and quanti-

fication chart x100; * P <0.05," *P<0.01,"**P<0.001,"***P<0.000 1 vs 0 wmol/L Alo group.
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Fig.4 Alo inhibited the invasion ability of gastric cancer cells
A - C:Cell invasion detected by Transwell invasion assay and quantification chart x100; **** P <0.000 1 »s O pmol/L Alo group.
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Fig.5 The effects of Alo on the proliferation, apoptosis of gastric cancer cells and the expression of EMT protein in gastric cancer cells

A - D Proliferation, apoptosis, migration proteins detected by Western blot assay and quantification chart; * P <0.05,"* P <0.01," """ P <

0.001, ****P<0.000 1 vs O pmol/L Alo group.
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Fig.6 The effects of Alo on protein expression
in Hippo pathway in gastric cancer cells
A -D:p-YAP, LATS1/2 and TAZ proteins detected by Western blot
assay and their quantification charts; * P <0.05,** P <0.01,"** P <

0.001, ****P<0.000 1 vs O pmol/L Alo group.
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Aloperine inhibits the malignant progression of
gastric cancer cells by modulating the Hippo pathway
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Abstract Objective To investigate the effect of aloperine ( Alo) on the proliferation, migration and invasion of
gastric cancer cells. Methods Human gastric cancer cell lines HGC-27 and AGS were treated with 0, 100, and
200 pmol/L Alo. CCK-8 was used to detect cell viability. Colony formation assay was used to detect cell prolifera-
tion. Flow cytometry was used to detect apoptosis. Scratch and Transwell migration assays were used to detect cell
migration. Transwell invasion assay was used to detect cell invasion. Western blot was used to detect the expression
of proteins related to proliferation, apoptosis, migration, invasion and Hippo pathway. Results = Compared with
the control group, the cell viability, number of colony formation, cell migration and invasion were significantly re-
duced after 100 and 200 wmol/L Alo treatment, and the apoptosis rate significantly increased (P <0.05). Addi-
tionally, the expressions of proliferating cell nuclear antigen (PCNA) , B-cell lymphoma/leukemia-2 protein ( Bel-
2), neural cadherin ( N-cadherin), Vimentin, and transcriptional co-activator with PDZ-binding motif ( TAZ)
were significantly reduced, whereas the expressions of Bel-2-associated X protein ( Bax) , phosphorylated yes-asso-
ciated protein (p-YAP) , and large tumor suppressor 1/2 (LATS1/2) significantly increased (P <0.05). Conclu-
sion  Alo inhibits the proliferation, migration and invasion of gastric cancer cells HGC-27 and AGS by regulating
the Hippo signaling pathway.
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