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The Impacts of Asperuloside on Epithelial-Mesenchymal Transition
and Chemotherapy Resistance of Cervical Cancer Cells
by Regulating the FOXO3-FOXM1 Signaling Axis
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('Department of Oncology, Shijiazhuang Ping’an Hospital, Shijiazhuang 050000, China;
*Department of Obstetrics and Gynecology, Shijiazhuang Ping an Hospital, Shijiazhuang 050000, China)

Abstract This study was to investigate the impacts of asperuloside on EMT (epithelial-mesenchymal transi-
tion) and chemotherapy resistance of cervical cancer cells by regulating the FOX0O3-FOXMI1 signaling axis. Cervical
cancer cells (HeLa) were separated into control (HeLa) group, drug-resistant control (HeLa/DDP) group, low concen-
tration asperuloside group, high concentration asperuloside group, high concentration asperuloside+si-NC group, and
high concentration asperuloside+si-FOXO3 group. Cell proliferation was detected using CCK-8 assay; apoptosis was
detected using flow cytometry; tumor formation was observed in nude mouse transplant experiments, and FOXO3 and
FOXMI mRNA expression were detected using qRT-PCR. Western blot was used to detect the expression of epithelial-
mesenchymal transition related proteins N-cadherin, E-cadherin, Vimentin, and FOXO3 and FOXM!1 proteins. There
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was no obvious difference in the proliferation and apoptosis abilities of cells between the drug-resistant control group
and the control group (P>0.05). Compared with the drug-resistant control group, the expression of FOXO3 and E-cad-
herin, and the apoptosis rate in HeLa/DDP cells in the low concentration and high concentration asperuloside groups
were increased, while the expression of FOXM1, N-cadherin, and Vimentin, and proliferation ability were decreased,
the mass and volume of transplanted tumors in nude mice were reduced (P<0.05), the effect of high concentration
asperuloside group was superior to the low concentration asperuloside group (P<0.05). Compared with the high con-
centration asperuloside+si-NC group, the expression of FOXO3 and E-cadherin, and the apoptosis rate in HeLa/DDP
cells in the high concentration asperuloside+si-FOXO3 group were reduced, the expression of FOXM1, N-cadherin,
Vimentin, and proliferation ability were increased, and the mass and volume of transplanted tumors in nude mice were

increased (P<0.05). Asperuloside may inhibit epithelial-mesenchymal transition and chemotherapy resistance in cervi-

cal cancer HeLa cells by increasing FOXO3 expression and decreasing FOXM1 expression.
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1.2 EZEKF

4 (DDP)YIE H E s A ) R A R A &
M EAF (185 TTLO64) W B Al R B2 25 R &
JEABRAT; 519, si-NCHIsi-FOXO3 i fids) i L
T I 25 H ARG PRA R A COKR-8itFI B (15
40203ES60). Annexin V-FITC/PIZH A IF 146 I3 751
& (175 : 40302ES20). 41 RNAFEHUAFI & (185
19231ES). PVDFJE., & &5 —#EcDNA G R TR
W (TR 5 11141ES). One Step RT-qPCR SYBR Green
Kit(53 %5 : 11143ES)W [ 2 X AR (i) A
FRAF]; BCAH e =il & (TS5 AP12L025). 4H
i ZL AR (525 - APO1L076). ECLAL K G (52
50 AP34L044). FRIBA- G (525 0 ACO3L155).
SDS-PAGE(%% 5 : AP15L106). 4% 47 (52 5
ACO04L07 1) H FcZid (L) EH ARG R A A ;
FOXO3 % T FEPLIR (185 1 ab314007). FOXMI1 %
LT PR (595« ab207298). #HZ BUEE BB 25 (N-
cadherin) % FL L FE B (D25 1 ab76011), b R4,
Zh I 2 (E-cadherin) % B 50 [ Hi44 (125 ab227639).
Y A (Vimentin) B 50 FE ST (1850 ab6721).
EH R P S ab150077)1 [ 3E [F Abcam 2 7
1.3 4R IT I 254018

DDP4EFE KT 98%, {4 FH 8 4l 7K e il 22 i ik
% . HeLad fi 252 ¥k B8 39 N i) DDPi% 5, LLAE
3L DDPANAE 5, Ab T Fi5 504 K A 1K HeLa i il
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WITEE A 0.1 pg/mL DDPIRTFRIEF R R 14 K5,
DDPIKFEIZ W8 N 22 0.3 pg/mL, 7720, MG,
DDP EZ#i T £ 1.2 ng/mL, HEfifa 4K
HREHER L1040 H 5, BZh A s DDPHLHE i
R, FFTEE A DDP I 77 5 v 4 RF DULR B I B

HeLa 2 HeLa/DDPAH i 7% 2 Fa 44 KA, 731
F520. 10, 20, 40. 60. 80 ug/mLIKJE I DDPALHE,
3RS, CCK-8IEAT T2 M v 14, T 534 B A7 7% %6 %
I1Cso!"™e PRk B EAVA E | 5577 1iif DDPJY] HeLaZti
(DDP/HeLa), F 0.25%i# 4 [ i -EDTAYH A1 37 °C
NI E 2 minBHTHALALEE . 7F BB NS, A
AR, FF U6 I 55 5% FR BRI, I8 N3 1 37 Ao 1 9 2
ZObWEA . WHALE4EIAE 4 °CFLA300 xgffid
505 min, NOWRFE FIER, HEA10%06 4 M5 1)
FEIC M R BagleXs R L 8 B, 3% 11057 /FL I %5 B 4%
FhF6FLE R, T37 °C. 5% CO&14F R R 9%, fR4if
ARBEEEREE, HT RS,
1.4 ZHEES4H

A I ST (1) DDP/HeLaZl Ok 23 A « Tt 245 %F
H4(DDP/HeLa)#H(DDP/HeLa control group). K &
eI BT 4 (L-asperuloside group). 1= & 25 i B
“H (H-asperuloside group). & - i +si-NC
2H (H-asperuloside+si-NC group). =ik & FE 0 HF
+5i-FOX03 41 (H-asperuloside+si-FOXO3 group). 73
IR 8 A 245 HeLaZi i £ o B4 (control group),
X REZHAMMOAL 3L, i 24 %) B (DDP/HeLa) 4114 FH A5 3&
(R GUET P E Fr SL T 2 1 (RIRFE R S . &
R R BT 243 3] A 500 pg/mL+ 1 000 pg/mL%:
B AL E OO, R R R B +si-NCAL, IR
eI B +si-FOXO32H A1 000 pg/mL7FE M5 AL FE
HiT, 23 % Yesi-NCHlsi-FOXO3 i ki o 4% 2H £ Jfa Ak B
48 hJG AT IR 825256 . si-FOXO3/F %1 : GGC AGA
AUG UCU UAC AGA AUG, si-NC/F %1 4: TTC TCC
GAA CGT GTC ACG TTT
1.5 CCK-8EHM4mAntEsE1HF R

H M2 JERG 37 °CHH A 90 sfaHeF T 964L
W, FEFL2X 104, 37 °CH5 9724 h, FEFLIIAL0 pL
CCK-8IFW , FIE bR AR MK AE 450 nmAb RO
FE(DYE . HAFIE R (%)=[(Dwsma—D 2 a1 ) (Dsespar—
D) ]¥100%.
1.6 RNZHAEAR KT LHRER T ER

¥ 2 mLANMEIR (2 27 10Nl B3R T 6 LR

H, 37 °CiF & 48 hifiE vt . SR/ 5 uL FITC
10 pL PIA B, HE = FEEIFE 15 min. 7£
FACS Caliburiit AN o3BT ke b, TS T
1.7 REBEELR

1 £ Wi Balb/c-nude R B 54 2 (6~8F 1%, T34
R 18~20 g). FiEEE Al &AM 5 , 7
10% PBSH il £ 2 AL B (1 1074 /mL). 4R )5 Al
ARFNTS% TG 5 FUTH EE A BT 00 S bk, H93540.2 mL
MR . KRR A S EF HeLadll e B,
AR LHVE S DDP/HeLall it I8 v 4 18 & DDPIRIE
FOm 2, o aik e +si-NCAL, =ik 2
B +5i-FOXO3 4173 5 1) DDP/HeL a4l /3 71 4% Y
si-NC. si-FOXO3, {15 j5 It LR %, b7 k4
J B H U ARIRFE R B A SR R B
AR R AE BT A TS50 () 5 At 275 25 mg/kg-
50 mg/kg =M HLH, FER IR, 14K )5, K is 21 4L
e, WEF . s~ R &G s AR (V)=(K4%
<FLAE 2T IR . SR & A K E 2R
W HEZE 51 2> i i i (2024-25)
1.8 qRT-PCR#&M FOX03, FOXMI mRNAZR
KER

i 1 mL TRIzolis 742 B 7% 2H 41 g &2 RNA,
3 66 2 (Nano Drop 2000)73 #1 A260/A280
fHo A4 5 RNAW %58 cDNA, RSN
20 uL. SIMFEFIIR, FOX0353|1%)F %5 5'-CGG
ACA AAC GGC TCA CTC T-3'(IE[A)H15'-GGA CCC
GCA TGA ATC GAC TAT-3'()x ), FOXM15|¥) ¥
51495-GGA AGC AAA GGA GAA AAC CC-3'(1E
[f])F15'-ATA GCA AGC GAG TCC GCA TT-3'(J[f1),
GAPDHAI) %14 5'-CAG CCC TTC CTG ACA
AGC TA-3'(IE[[ )1 5-GTG GCC TCA TCC AAC
ACA AG-3'(Jz Al ). HR4EHliE T M U6eH , {8 One
Step RT-gPCR SYBR Green Kiti# {7 qRT-PCR PAAG: il
FOX03. FOXMI mRNAKIL, ik GAPDHIE NN
Z, K2 B AR mRNATK
1.9 Western blot#&] N-cadherin. E-cadherin.
Vimentin, FOX03. FOXM1EBRLRIXIER

%2 DDP/HeL a4l il Fi} RIPA 2 fif 2% i ik 3
J&, 83 SDS-PAGE/r S8 H it . ke, SLEPR R
H % ZIPVDFE b H4 AR 5% B0 NE 9k Hh = i
#1412 h, 5FOX03(1:1 000). FOXMI1(1:1 000). N-
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cadherin(1:5 000). E-cadherin(1:25). Vimentin(1:100)
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110 it 53Hh
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1B BB, 3 — 2 W AT 1 B AR FH SNK-g R 56
P<0.05%&7R: 7 7 B A G4 o
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2.1 HeLa#HeLa/DDPZHAEXIDDPHIT 2414

10, 20. 40. 60. 80 pg/mL DDP4b¥ )5 (F)HeLa
YHPIAETE AL T AR ALFE(0 pg/mL)ZH(P<0.05), 20+ 40,
60 80 pg/mL DDP4LFH J5 HeLa/DDPZHIIAFETE RAL T

RALFE(O pg/mL)ZH(P<0.05), FL.[E—¥ N HeLaZH i
4735 A5 T HeLa/DDP4 Y ; HeLa/DDPZH AL 11 1Cs
“H86.12 pg/mL, =T HeLaZiiffl, W41
2.2 RUAMPRIETEAE IELEL

AT 25 % B2 b, R IR P R A A
HeLa/DDP4H i 1] DasofE FFAK (P<0.05); FIRIKE 4
W B 2H B AL, U R i RE 4 HeLa/DDP4H
(1) DysofH BFFAK (P<0.05); 5 mik M HEH ., &
TR A B +si-NCZHAH LG, 5K P 2 B +si-
FOXO341 HeLa/DDPAH A 1] Dasof F1 51 (P<0.05), .
*2,
23 FAMAATEER

TR 243 o} HE 20 -5 xoF HEL2E 40 Pt 40 90 T 3% G W I 2%
5t (P>0.05); FiE 2% B4 b i, A ik 2R B
AP TR T (P<0.05); FIMRIK T 2 5 4l e

#1 A [EREDDPXHeLaFHeLa/DDPHARETF E R HIF M0
Table 1 Effects of different concentrations of DDP on the viability of HeLa and HeLa/DDP cells

W% /ug-mL! AHHUAFIE /%
Concentration /ug-mL™" Cell viability /%

HeLa HeLa/DDP
0 94.26+3.78 96.26+3.28
10 65.38+7.84%* 94.16+4.15
20 51.65+5.37** 86.14+7.28%*
40 37.13+4.45% 77.36£7.16%*
60 22.15+2.37%* 65.08+7.27%
80 10.06+1.18** 46.16+5.49%
ICs /pg'mL™" 20.37 86.12

#P<0.05, 50 pg/mLELE; "P<0.05, 510 pg/mLELE . n=9.

*P<0.05 compared with 0 pg/mL; “P<0.05 compared with 10 pg/mL. n=9.

T2 BEMEDsEELE

Table 2 Comparison of D5 values of cells in each group

4 Disofti
Groups D;so values
Control 1.68+0.18
DDP/HeLa control 1.67+0.17
L-asperuloside 1.45+0.15%*
H-asperuloside 1.19£0.12%*
H-asperuloside+si-NC 1.21£0.13%%
H-asperuloside+si-FOXO03 1.48+0.15%%
F 17.843

P <0.001

#P<0.05, 55X R4 LA “P<0.05, Sl 2% AL E A, “P<0.05, SRIMRE S 4L s, ©P<0.05, 5 Eik g = B4 i 2P<0.05, 55

ST AR B +si-NCAL L . n=9.

*P<(.05 compared with the control group; “P<0.05 compared with the DDP/HeLa control group; “P<0.05 compared with the L-asperuloside group; “P<0.05

compared with the H-asperuloside group; ©P<0.05 compared with the high concentration of H-asperuloside+si-NC group. n=9.
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Control DDP/HeLa control L-asperuloside
104 43.01% 4.41% 104 41.37% 4.34% 10¢ 33-22% 8.34%
107 10° 10 5
& 1077 & 107 & 1077
10" 10" 10"
10° o 3T4% 10° o 3:62% 100 o 3:28%
10° 10* 10° 10* 10° 10*
Annexin V Annexin V Annexin V
H-asperuloside H-asperuloside+si-NC H-asperuloside+si-FOX03
10* 3 3.15% 13.15% 104 15-17% 14.79% 104 12.99% 5.88%
107 107 107 5
& 1077 & 1077 & 107 7
10' 5 10' 5 0]
100 177:58% 6.12% 100 174.41% 5.63%) 100 186.83% 4.29%
10° 10! 10? 10° 10* 10° 10! 10? 10° 10* 10° 10! 10? 10° 10*
Annexin V Annexin V Annexin V
E1l SEMMATHRRSE
Fig.1 Flow cytometry analysis of cell apoptosis in each group
3 FZEMMDATERLER
Table 3 Comparison of cell apoptosis rate in each group
par:! T2 /%
Groups Apoptosis rate /%
Control 8.16+0.83
DDP/HeLa control 7.86+0.81

13.73+1.45%"
19.7942.13%%

H-asperuloside+si-NC 20.21+2.17%

H-asperuloside+si-FOXO03 10.25+1.0894

F 121.064

P <0.001
*P<0.05, 5x A LA *P<0.05, S 245 A LA, “P<0.05, SRR EE ZE M HEHF 4L L @P<0.05, 5 il FE R i 4H LA, 2P<0.05, 55
WRIE M B +si-NCAL L . n=9.
*P<(.05 compared with the control group; “P<0.05 compared with the DDP/HeLa control group; “P<0.05 compared with the L-asperuloside group; “P<0.05
compared with the H-asperuloside group; “P<0.05 compared with the high concentration of H-asperuloside+si-NC group. n=9.

L-asperuloside

H-asperuloside

B, R R TR T R (P<0.05); SRk
FEEM B R B 4R B +si-NCAHAALL, =
W PE R B4 +51-FOX O34 HeLa/DDPAH i (I T
REAL(P<0.05), W E15%3.,
24 FHEMPIRRBEEARIMRELLE

Tirf 245 oF HEL2H 5 06F L ZH R R R A JRT 0 4 AR AR o
B E Z 7 (P>0.05); FIHZ5x AL, K. &

R 2 I A 2 AR SRR R AR AR N . T R
fIK(P<0.05); FMICIR FE 22 By 20 LU, oAk B 2R
B ZH AR BB RER AR A R N L B AIK (P<0.05);
HEwEE EEH, mKEENEH +si-NCA
ALE, IR B R H B +51-FOX O3 4 HeLa/DDP4H i)
R SRR LR AR DR AN BT B T 1 (P<0.05), ILEI2
*4.
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Control ((

DDP/HeLa control ‘

L-asperuloside . ‘: '
H-asperuloside . . ‘

H-asperuloside+si-NC ‘

K @

© € ¢ & T €
¢t ¢ e

¢ § C ¢ v e
B2 B W %

LI

C & ¢ ¢ #« 0

H-asperuloside+si-FOXO03 ‘ k ' ' ( . ‘ ' ';

E2 ZAMOREBEBINY

Fig.2 Appearance of nude mouse transplanted tumors in each group

*4 BAMBPRRBEEERMEELR

Table 4 Comparison of volume and mass of nude mouse transplanted tumors in each group

G AR /em? Fit/g
Groups Volume /cm’ Mass /g
Control 1.26+0.14 1.1540.12
DDP/HeLa control 1.41+0.15 1.27+0.13
L-asperuloside 1.0540.12** 0.96+0.10*"
H-asperuloside 0.68+0.07*" 0.63+0.07*"
H-asperuloside+si-NC 0.70+0.08*" 0.65+0.07*"
H-asperuloside+si-FOXO03 1.09+0.11¢4 1.02+0.11@4
F 58.485 58.056

P <0.001 <0.001

*P<0.05, S IALELEL "P<0.05, S 25x A ELES; “P<0.05, SRR M FHF AL ELES; ©P<0.05, 5k B 4= BF AL EL AL ~P<0.05, S

WP R B i NCAL LR . n=9.

*P<(.05 compared with the control group; “P<0.05 compared with the DDP/HeLa control group; “P<0.05 compared with the L-asperuloside group; “P<0.05

compared with the H-asperuloside group; “P<0.05 compared with the high concentration of H-asperuloside+si-NC group. n=9.

2.5 N-cadherin. E-cadherin. VimentinZg i& 7K
FEEER

XTREZH L T 20T R 2H 2 (R A B —[A] i % A A
K ARIETE Z 5 (P>0.05); Szt AL,
R EEZE MBI A =R P ZE i R4 24 HeLa/DDPAH
o E-cadherin#é ik 7K Ft 15, N-cadherin. Vimen-
tinF & K R BE (P<0.05); FIG UK B 45 M BE R 4 L
B, R E A B Y E-cadherin® iA K P TH R, N-
cadherin. VimentinFIA7KF T F(P<0.05); 5 @ik g
EMEHH . IR B +si-NCAMLE, =ik
BRI B +5i-FOXO03 20 E-cadhering ik /K F- &,
N-cadherin. VimentingiA7KF-F+ 15 (P<0.05), UL 3
IS,

2.6 HLHMBIFFOX03, FOXMI mRNAZRIA
Ebis

L3 IEA (HeLaZill i yFALL:, i 265 B8 21 HeLa/DDP
i e FOXO3 mRNARKIE KK, FOXMI
mRNAF K2 5 (P<0.05); FiE 24 %F f8 4 Fb
K. Wk EE A B 4 FOX03 mRNA K IE K F-TF
H~ FOXMI mRNAFRILKF LA (P<0.05); FMIKIK
JE R B A LR, R 4R S 2H HeLa/DDP
Y il FOXO3 mRNAFKIL/K T+ FOXMI mRNA
RIE KRG (P<0.05); SRk EEMHEH, &
WPE ZE M B +si-NCHA L, =y FE R 0 B4 +si-
FOXO03%{HeLa/DDP4H i FOXO3 mRNA % ik /KT [
ik« FOXMI mRNAZFKIE KT (P<0.05), W6,
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A B C D E F

N-cadherin il P NP S S
E-cadherin M WIS ANND D AN N
Vimentin S WD WS S .

L e e o——— a— —

Az XA B: M 2% IRAL; C: AR EE AR 57 2L D Wi S i 4L B Tk L 7RI B4 +si-NCAL Fr R L 42 54 4si-FOX 0341 .
A: control group; B: DDP/HeLa control group; C: L-asperuloside group; D: H-asperuloside group; E: H-asperuloside+si-NC group; F: H-
asperuloside+si-FOXO3 group.
3 N-cadherin. Vimentin, E-cadherinZ HF&RiA&K™H
Fig.3 Protein expression bands of N-cadherin, Vimentin, E-cadherin

®"S BEMAE ERE-FREUERRELE

Table 5 Comparison of epithelial-mesenchymal transition protein expression in each group of cells

pai!

G N-cadherin E-cadherin Vimentin
roups

Control 1.054+0.11 1.03+0.12 1.06+0.11

DDP/HeLa control 1.09+0.12 0.96+0.11 1.114£0.13

L-asperuloside 0.88+0.09*" 1.2240.13** 0.86+0.09*"

H-asperuloside 0.74+0.09*"« 1.39+0.14%" 0.72+0.08*"

H-asperuloside+si-NC 0.73+0.08*"« 1.41£0.15%" 0.7140.09%"

H-asperuloside+si-FOX03 0.92+0.1294 1.1240.12@4 0.91£0.11@4

F 19.369 18.668 23.694

P <0.001 <0.001 <0.001

#P<0.05, GAHRALLLE "P<0.05, S 25% R LA “P<0.05, SRR Rt B AL ©P<0.05, 5 sk R S 4L LR ©P<0.05, S
RIS R +SINCAL . n=9.

*P<(.05 compared with the control group; *P<0.05 compared with the DDP/HeLa control group; “P<0.05 compared with the L-asperuloside group; “P<0.05
compared with the H-asperuloside group; “P<0.05 compared with the high concentration of H-asperuloside+si-NC group. n=9.

*6 SAMAIFFOX03, FOXMI mRNAFRIALLE
Table 6 Comparison of FOX03 and FOXM1 mRNA expression in cells of each group

é}rfflps FOXo03 FOXM1
Control 1.08+0.12 1.03+0.06
DDP/HeLa control 0.53+0.06* 2.11+0.22%
L-asperuloside 0.67+0.08" 1.76+0.18"
H-asperuloside 0.88+0.09" 1.37+0.14%
H-asperuloside+si-NC 0.86+0.09" 1.3940.14%
H-asperuloside+si-FOXO03 0.51£0.06%> 1.98+0.21%4
F 61.123 54.852

P <0.001 <0.001

*P<0.05, SATHRALLLEL "P<0.05, ST 25 % FRALLLES; “P<0.05, SRR B AFALLLES; “P<0.05, 5 iR E F M B 4L LLEL ~P<0.05, 5
WS R FH +si-NCAL L. n=9.

*P<(.05 compared with the control group; *P<0.05 compared with the DDP/HeLa control group; “P<0.05 compared with the L-asperuloside group; “P<0.05
compared with the H-asperuloside group; “P<0.05 compared with the high concentration of H-asperuloside+si-NC group. n=9.

2.7 FBEMEFFOX03. FOXMIEHRILKE 4i g FOXO3FRIE/KF R, FOXMI1RIAKF-F+
Eb 3k =1 (P<0.05); Al 25 % A budse, K. =ik 2
AN HE L (HeLaZi Bt yAH L, i 2655 i 41 HeLa/DDP A FOXO3KIA KT, FOXMI1KIEKF TR



A 55 R BE I TFOXO03-FOXM L5 5 o B 2500 200 B — 100 S5 A A0 A 97 T 245 28 ) 2 1089

A B C

D E F

FOXO3 o e o 40 4D e
FOXM! e WD W w9 W -

GAPDH s aup wmm D 0 -

Az XFIEA; B: it 2556 WA C: AR B 2 B0 20 D: iR 2 5 2 B ik 2 5 +si-NCAL; Fr ik B 2 M 39 +si-FOX 0341
A: control group; B: DDP/HeLa control group; C: L-asperuloside group; D: H-asperuloside group; E: H-asperuloside+si-NC group; F: H-

asperuloside+si-FOXO3 group.

El4 Western blot2lIFOX03. FOXMIZERREFER
Fig.4 Western blot detection protein expression of FOXO03, FOXM1

*7 SAMAEFOX03. FOXMIEHRRIALLE
Table 7 Comparison of FOXO3 and FOXMI1 protein expression in each group of cells

il

Groups FOXO03 FOXM1
Control 1.06+0.11 0.45+0.06
DDP/HeLa control 0.54+0.06* 1.04+0.11%*
L-asperuloside 0.66+0.07* 0.78+0.08*
H-asperuloside 0.86+0.09" 0.58+0.06"
H-asperuloside+si-NC 0.87+0.09" 0.59+0.06"
H-asperuloside+si-FOXO03 0.52+0.06%> 0.95+0.10%~
F 60.866 73.507

P <0.001 <0.001

*P<0.05, 55Xt AL LA, “P<0.05, S 255 AL AL, “P<0.05, SRR E E S 4L, ©P<0.05, 5 EikE 2t R 4L th i, 2P<0.05, 55

WSS B B +si-NCHL LB . n=9.

*P<(.05 compared with the control group; “P<0.05 compared with the DDP/HeLa control group; “P<0.05 compared with the L-asperuloside group; “P<0.05

compared with the H-asperuloside group; “P<0.05 compared with the high concentration of H-asperuloside+si-NC group. n=9.

B (P<0.05); MR B 4= B A1 LU L, =ik %
L1 2H HeLa/DDP4H il f FOXO3 £ [ KA K F
FHiE, FOXM1# AR IE KPR (P<0.05); =k E
ZE W R 2H R v WK FE R R +s1-NCZH FOX 03,
FOXMI1KIEKT T E Z F (P>0.05); MEikEE
B +si-NCALEL R, stk B 42 i B4 +si-FOX O3
HFOXO3RIEKF T, FOXMIEKIAKF-T- &
(P<0.05), W.E4H15£7 .

3 e

SR A DR R ) 2 A, A HPVRRSE
JRYATHIR & B e 1) F B SR R L, EHEAE
s H HP VIR 5148, HP VR 4L YL m] B 800 K&
JE RN RMEE SR E AN B A ARAR, B R
JEIZIEEE S0 M. RAZEE. . REAER BB
IR FH 2 B SR I — VAT T R . (BAESERR
I RIETT 7, I8 4 i o i = AR 24 1, YR AR I
ANERARDS],

Ze ik R A A R B RS R 1 171
Mtk &5z —, BAH SR, P4 P
J&, i, FLRT DL # ] CDK2 A E2F 14834, 41l
IR A K, BRI S-90 R NE T 24 1R 1) fE4E B
178 S S R A 20 M v ST T 2 W b
Jr JREAR kD b i RN R RN T AR
Tt Fead i CCK-8 A U 4m My A I & £ s B, 2t
TAF AT LR 35 404 HeLa/DDP4H Hu 651 3117 5 2LV
T2, FL iR B 2 R AR TR B 20 4R SRS AR S 56
R, e BT [ HeLa/DDPAN i 4 5 F% F98 5
EAVAR, R0 5 425 HeLa/DDPAH R FOXO3.
E-cadherintg 1 #1AKF, #f#|FOXMI1. N-cadherin.
Vimenting [ 5RIE ; AN 7043 H 25 I B0 [ B 410 1)
HeLaZlfff) I Je — 8] #5455 50 N0F 50 2R 5
F 45 B i 40 b R — 18] E A i 25 SRAH 7
SEATTNTEFUR Y, R B 0 SR B A PR R
B, AT REE N B SR TR VR T 2N

Z P I P 136 55 15 5 08 % 270 R BIFOX 03
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b, FOX03 3 % 52 #||PI3K-Akt/PKBfllRas-Raf-MEK -
ERKAE 538 8% 1) S ) 1, LAa S5 47150 o) R
AKETF 1, FOXO03 137 ) PI3K-Aktfll Ras-ERK
T I G 2 08 I Bk S B R Ak FOX 03, TN
YR P R RRAR AR F14-3-3 3R (i 5 A, TR Y
FOXO3%: 3G MERAN R 24 " FOXO3RIGTEN
MR R 22 BRI, CAIE B S HP VB AR i
AR R, fEHeLadf i, 22 0] D2 EFOXO03
%G r, iR FOXO03 M Bel-24H BAE FH A AE T4 I
(Bcl-2 interacting mediator of cell death, BIM)[#JZ 1A, 4111
HIIERKIE M, FEFOXO3TEAL, 3% 41| HeLaZl fu
FEFFI5 S HE T P AR FU 45 R RIFE B8 FOXP3
5 HeLaZH Ho (19384 EFI R T2

FOXMI72 FOXO3 T 5K, FOXO3AMYAE
e T AE FOXMI RS | 3 35 4+ AH [R) ) 0 58 (R4S Bt
FOXMI™2, WERFEM , FOXMI1 A7 # ik al LUniE
A AR ARY e R & AR R, FOXO3 B S 8l FOXM 1
PN B3, FOXM 1t 0k S I B 2 78 7L IR 96 40 il
AP A IR 251 P9 DR, AU T FOXO3
M FOXMI1 ) mRNAFIE [ 31k, KILEXTREZARLEL,
i} 245 % & 2H HeLa/DDP4H fil FOX O3 335 7K - F# 1K
FOXMI1ZIA 7K -4 5 420t Bl 42 = HeLa/DDP4H
Ml FOXO3KIE/KF. FFIKFOXMIFKIAK . I
# FOXO3 %A J& , HeLa/DDP4H il FOXM1 %14 7K
s, FORFOXO03%f FOXMI F R AE H 5 40 i
FERE I3 8, T RE JTRRAR, 4 BRRS HE R DT s
RFRR, b - AR Ty de i, S A A 7 2
SR, PR EM R A Rl FOX03-FOXMI
55 Tl B A S0 A0 b R — R B L AL e R
iy 2412

g LR, ZErt R AT AR e 3 FOXO33KIA
NI FOXMIZRIE, 3 1M 5200 = 20008 4 R P 5 — 1) ol
HALRE TR 257 . AR TN A E N
HUE VR IT TS TE 23R4 T K4, FEIIE T FOXO03-
FOXM 15 5 3l 7E B 2t AT 7 i 2V R I PE L, 220t
AT BERERE /R N B SR AT AR AR B 2590 .
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