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[Abstract] Objective: To investigate the effects of toosendanin (TSN) on the proliferation, apoptosis, migration and invasion of
esophageal squamous cell carcinoma (ESCC) KYSE150 cells, and to elucidate its underlying molecular mechanisms. Methods: CCK-8
assay, colony formation assay, and EAU assay were used to assess the effects of varying TSN concentrations (0.062 5, 0.125, and 0.25
umol/L) on KYSEI150 cell proliferation. The impacts of TSN on the apoptosis, migration, and invasion of KYSE150 cells were
evaluated using flow cytometry, wound healing assay, and Transwell chamber assay, respectively. The expression of hypoxia-inducible
factor 1 alpha (HIF1A) in esophageal cancer tissues was analyzed using the GEPIA database. qPCR was used to detect the expression
level of HIFIA mRNA in human esophageal epithelial Het-1A and KYSE150 cells, and in TSN-treated KYSE150 cells. Western blot
(WB) was performed to detect the effects of TSN on the upstream signaling pathway AKT/mTOR of HIFIA and the expression of
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downstream proteins related to cell migration, invasion, and apoptosis. Results: TSN of varying concentrations significantly inhibited

proliferation, migration, and invasion of KYSE150 cells and promoted apoptosis in a dose-dependent manner (P < 0.05 or P < 0.01).

HIF1A mRNA was highly expressed in KYSE150 cells, and its expression was significantly downregulated after TSN treatment

(P < 0.05 or P < 0.01). TSN markedly downregulated the expression of HIFIA and key upstream signaling proteins p-AKT

and p-mTOR. In addition, TSN significantly suppressed the expression of downstream proteins associated with cell migration,

invasion, and apoptosis, including N-cadherin, vimentin, Bcl-2, and caspase-3, while upregulating the expression of E-cadherin

(P <0.05 or P <0.01). Conclusion: TSN inhibits the proliferation, migration, and invasion, and induces apoptosis in ESCC KYSE150

cells by down-regulating HIF1A expression through suppression of the AKT/mTOR signaling pathway.
[Key words] toosendanin (TSN); hypoxia-inducible factor 1 alpha (HIF1A); esophageal squamous cell carcinoma (ESCC); KYSE150

cell; proliferation; migration; invasion; AKT/mTOR pathway
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DMSO Pt il 20 mmol/L ] TSN BEf . A 7T TSN X
ESCC KYSE150 4 G L W25 4T N IR 52, 4 56 £
A KA KYSELS50 4 B AL 73 4 41 0 BRAH O &
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(1:60 000> \GAPDH (1:10 000) —#7i ,4 °C F 4b# i
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El4 TSNH KYSE150 ZAAETE R RIZLEE D



© 728 -

I AR T AR &, 2025, 32(7)
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JH T GEPIA 4 e TR0 HIF 1A 75 £ % 9 e 55
,/\éﬂ,/\ﬂfﬂﬁﬁﬁﬂﬁéﬁ,,u%(lzl5A>ﬁr,fﬁ I
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A B
o

B — B
% N %
9 8 2]
’ ’
z 6

: %T :
< a4k : <
= =
T T

fﬂéﬂ ﬁ%fﬂé
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Het-1A 4 il (P < 0.01) ; TSN 5 94 J& 4 6 8 iy B A1
KYSE150 4H iz HIF1A mRNA 3% /K7 (P < 0.05 B¢
P<0.01,E50). 45HE£W, HIFIA mRNA 7E 8 & &

ZH LRI B 2 B2 i R OA R AS s TSN BE % i #% ESCC
éHJE@FPHIMAE@%%J&
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1.5
B
e
K 1.0k R
® o
< LA
E *k
g 051
<
[s 9
T o

& 5 Pp  d
N Ry OV ¥

TSN/ (umol L)

A : GEPIA %4l 2 70 7 £ i 41 23 598 55 41 2 HIF T A mRNA R 7KF s B: qPCR A I KYSE 150 48 i Fl Het- 1A 41 g 7H HIF 1A
mMRNA FIE/KF; C: AR E TSN A H 41 KYSE150 41fi o HIF 1A mRNA ()R E /Ko 5 Het-1A 40X TR A EL,"P < 0.05,
“P<0.01;50.062 5 pumol/L ZHAHEL ,“P < 0.05;5 0.125 pmol/L 4LAH LK, *P < 0.05.
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WB VA6 45 5 (B 6A) o, S L,
0.062 5.0.125.0.25 pmol/L TSN 41 KYSE150 4 fity
HIF1A ()8 A RIAH B EF LI P<0.0D . #—
A P Al TSN Xt KYSE150 41 ffd /1 () EMT. i T

15 23 1, N-cadherin . vimentin.Bcl-2 . caspase-3 &
KR N (B 6B, P <0.058 P<0.01); AKT/
mTOR {5 518 #% AH 5% 85 1 2 p-AKT/AKT # p-mTOR/
mTOR B4 3% F R (Bl 6C, ¥ P<0.0). Z5HRE
B, TSN RS 5 35 # ) HIF 1A & (R IA , @ i
5 KYSE150 21 g 7 () EMT 3 72 4R 30 40 B 3 T DL %

AKT/mTOR 15 5 I B A S & A R IA M2, 25 Bk
B, 5 6 B ZH AR L, TSN AL 22 2 41 ffg +F E-cadherin &

F#] AKT/mTOR 15 5388 4% 5K A 35 HAE W22 308

A B 1 2 3 4 C
. 1 2 3 4
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ey P — pmTOR [
HIF1A Caspase-3 | wm— m—— | mTOR I—-QE
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2.0 == Bcl-2 N-cadherin 1.5 == p-mTOR/mTOR
B == Caspase-3  ==E-cadherin
2 15 == Vimentin e

sk
1234 1234 12341234 1234

1: % HE2H:2:0.062 5 umol/L TSN 41:3:0.125 pmol/L TSN 2H ;:4:0.25 umol/L TSN 41,
A WB K I TSN Ab P %25 40 o HIF 1A 25 9 214 7K B: WB V246 TSN 4b FE & L1 i v HIF 1A S0 B3R T2 TR AR 28 47
KEFIMIFRIL : C: WBIELHIE HIF1A B ijfeid pg SR IR IA K. SXTREZAH L, "P < 0.05,"P < 0.01.
El6 TSNi@idPEH AKT/mTORESEE N HIF1A #IF T EMT BoATHXEBRNRIA
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