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Tl # P PBK/AKT il i
Yi L9 A2780/DDP 2 WA 24 1 11 HTBL

eSS

WE BH WERERYEER (CBG) X AN LI 40U 25
HS AR AMLR . Ak A2780 4Bk K L4 it 25 41
Jfi#k A2780/DDP J2 I PR U 114 D19 S 95 4 JfL , 5 e 43 3 1 A
HEARE N BN S0 L Ad CCK-8 v 46 T 41 it 3% 7 , T 4R
FERERN 5- 2 BRHE-2 " it S8 PR I WE A 1 (EdU ) S 5546 ) 241 i 1y
HEFHBE ) , B30T RE e (4 ( Hoechst) 1 WS A LA T 15 O , 2 i
RUJRE T2 95 AN Transwell 52 55 It 40 M (149 1T B A= 22 68 77,
Western blot FIE ft#i %% 5% PCR(RT-qPCR ) 145 I 2% i 19 UL
T 3-8t/ 2 [ 8RG ( PIBK/ AKT) {5538 B AN b 2 — ] B
L(EMT) (A2 E A M mRNA (R X 2R, R 5
A2780 4 AH L, A2780/DDP 4 Jid (¥ it 24 95 £ 3 0 29 K
5.636.5. 864 .5. 695, 5% /il CBG (2.4 .6 mg/ml) 4b 3 A2780/
DDP i 25 41 HfLJ5 , 35T 2548 805351y 1. 617 2. 570 3. 461,
CBG 5 e At st b 80 240 i 8 T /K 1 | 400 ) 200 6 ) 3
THEMIZZEHE S1 (P <0.05), Western blot 45 R B /8. 5
A2780 4uffuAH H , %) BE 41 ( A2780/DDP) 4ii i v P-PI3K/PI3K
1 P-AKT/AKT [ K-V R X U A L K N A5 3 8 A (N-
cadherin) \JIEHE [ ( Vimentin) | 3% 4 25 [ ( Snail ) 14 1 5%
KT, E S5 [ (E-cadherin ) 2 R TEAK (fppapak =
8. 115, tp xrsaxr = 17- 62ty uiberin = 0- 126 tyionin = 4- 001 (2g,.
=17.333 1y putern =4 620, P <0.01) ; [EZH CBG & T+,
it 25 40 g F 19 P-PI3K , P-AKT , N-cadherin , Vimentin , Snail ff]
I FRIE AT FEAR, 1T E-cadherin (Y8R 3R B B IGM (Fp i
=268.5, Fpr = 190.5  Fyrutiorin =24.02 F,. . =57.65,
Fy,, =87.24 F,.,  =135.8 P<0.05). RT-qPCR % 5.
7 B CBG ¥ )& 14, PI3K . AKT . N-cadherin , Vimentin ,
Snail ) mRNA FRRKFRlZ FEAK, A /2 E-cadherin [¥) mRNA
FIk KB W T (Fppg = 10101 F o =558.3  Fy i =
86.97 .Fyioin = 105.9 Fg . =85. 71 Fy otnorin = 80.96, P <
0.01), Z5it CBG HAy i bp 510 A2780/DDP 4 g #f It
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IR R AR R S = OB E R 2 —, 8
PERNGEH A E A . TR LU AL N
RH AT 2 O S8 R A T . HERURE S
RAEACTT T 245 L BUR 52 A e # HUS SR T BURAS
fE, X T HOIN E LR B m ) E RN Z —,
45 R (cinobufagin, CBG ) J2& M\ Hpr 48 R W5 i By R MIE
WP %) 5 BRI AR AAR 43 W ) o o K B BT
SBCH R B A= s A B A, H R I T T
JEVRIT IR e | 5 R S 2 Ok IR vh 38 R
B BRI SORS . EA RN BUR CBG fiE
O B 5598 4 P 2 R R 2R A R T (HR T
CBG BEA 1 %% B 5 9 40 it X U4 ( cisplatin, DDP )
(AT 24 P DL R AL F 9 09 I 38 4 2. B
CBG 4b#E A2780/DDP 44515 CBG X b 5 9 A i
YA, LA CBG IR P S g B2 AL iy 21
WA

1 #R5H®

1.1 RIestal A ON S bR A2780 Fi A D&
S 4 BB IITUEA TS 24 1k A2780/DDP I F [ B2 B
VA AR W T 5 IR 5 R (6% 5. H2001074) 1
AL ZERZD R A B2 7] CBG H IR (5355 :
[E 25 HET 734020273 ) H 42 RUAE T 4 0 250 Ay A
FR 2 \] 42 fit; PI3BK/AKT-IN-2 4 i 71 ( 4% 5
2684412-41-5) 1 H 3 E MCE /&) ; RIPA1640 3537
e (5% 5. CL11875500BT ) F1 fif 4= i ¥ ( 52 5
A5670701) ) [ 35 [E Gibco /A~ F); ABW 3 i I (1%
5:0827045 ) Wy 1A Ik L 25 RH A BR A F] 5 EdU
B & (525 : C00718) F1 Hoechst i3l & (18 %5 :

C0003) 911 I 24 5 KA PHAA FR w5 R LA
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3-3[iifi ( phosphatidylinositide 3-kinase, PI3K) (25 ;
R27768) 22 1R/ J3 AR W (AKT) 344 8 1L
fiff B (protein kinase B, PKB) ( £35-:R23412) \E 4§
FEA (1] 5:340341) . N B E A (1] 5
380671 ) HL iAW [ BLHS I B A= W0 4% R AR A BR A
Al SR & (18°5: Q111-02) F1 RT-gPCR it
G (515 R222-01) W [ 1 &€ v MEE A2 ) R
AR

1.2 AHiE

1.2.1 AJFEBZMmIrReg3EFH  A2780 F1 A2780/
DDP 20 fifa Il BE 1% 35 T 10% B4 13 1% 5 - 4
RN 0. 1% SFATEER A A RIPA1640 K774k,
BT 5% CO, 1y 37 CAEIRIGSRA o 20 M0 %
15 80% I HEATEAN. LA, A2780/DDP i I 7E 4R
WBEIS 73 26T 1 g/ ml VB LAGESF IR 251 o

1.2.2 CCK-8 shibiml tm 3G FAAE 7 43 S9N 4
H KB A2780 #1 A2780/DDP 4iijif , i 18 8 x 10° 4~/
FLIR % BE 4R T 96 FLAR , 20 MO BE I 44 5L 3 15 143
2. DDP(2.5.5,10,20,40.,80,100,160 pmol/
L),CBG(200.,100.,50.25.12.5.6.25 3. 125 mg/ml)
T 24 36 48 h J5 LN A CCK-8 ¥ 10 wl, %
WEE 1.5 h J5i52HL 562 nm 4625 B (optical density ,
OD) . 18 DDP %t A2780 Fl A2780/DDP 4135k
CBG Xf A2780/DDP 4 Jfd 1% > 540 il #¢ B2 ( median
inhibitory concetration, ICy, ) , 7115 H A2780/DDP
AT 24 48 X (resistance index, RI) = ICy, ( A2780/
DDP) /IC, (A2780) . CBG(0.2.4 .6 mg/ml) kb0
24 h J5 I AR Y & DDP(2.5.5.10,20.40 .80,
100,160 pmol/L),24 h j5 /il A CCK-8 ik 10 ul,
WEOGHFE 1.5 h JF1EHK 562 nm 4b OD {H, 315 CBG
A %5 15 21 (reversal fold, RF) = 1C,, (0 mg/ml )/
IC5, (2.4 .6 mg/ml) CBG"', SEia sy AL 3 K, %
3N E AL,

1.2.3 S#ow AR CBG 1Y I1C, (E M 5 it 25
FERO T SE B 4340 X BEZH (12,5 wmol/L DDP) %
F 2 (12. 5 pmol/L DDP +2 mg/ml CBG) \H 7| &
ZH(12.5 pmol/L DDP +4 mg/ml CBG) . &5 7 & 41
(12.5 wmol/L DDP + 6 mg/ml CBG) . i ] 5 2H
(12.5 pmol/L DDP + 6 mg/ml CBG + 6 pmol/L
PI3K/AKT i3] ) .

1.2.4  PHUIE LI oF 4 fm e b LI 78 Ak )
¥ A2780/DDP i fifi4% 500 A~/ LK% BEHEFD T 6 £L
A, T 200 L 0 B A R 4% B 2 B R
Froedli e 2 J AR RERR 4 d 3. BRGNS, 3%

VR, F PBS Yk, SEALINA 800 wl 4% 223K IR
W EANAE . 40 min J5 W 77 £ 5 F TR 0, T AL
TIAT ml 25§ 48 445,20 min J5 ] PBS 522 i 2
6 FLARTCYRHR B B TS A IR . (] Image) 14
IIWTHHE I MR, U 3 N EAL, LR EE
3 Ko

1.2.5 EdU #= Hoechst i #F4& 28 it 64 32 78 A= A =
oL fF A2780/DDP Zifiudic 1 x 10 /FL4ERh T4 A
14 mm J€F (1 24 LA, BAL & A 500 pl 58 &85
FRE . FrdnmiBE A K H o 4L me ) TAE R AT
. 48 hJ5 5 18 EdU 358570 & it 47 40 i A 11 2 A
Fric Hoechst SZIG R WA AR [7] EAU 5255 ,48 h J5
% HR Hoechst 200 & #F 47 40 M 19 [ Fibric. Je@
JETESEN WA NI, IR Image) 2RS0T
s T AR 3 AN EAL, LR E R
3 Ko

1.2.6 @MXJE %= iffEmin KT h W
A2780/DDP 4iififi#ic 6 x 10° A~/FLEFF 6 FLIR , £F
3% 24 h J5, A 200 wl # sk AE 4 BRI —" FRIE,
PBS P& 3 Uk, TGI8 85 37 L e ) 45 ARG R L ik
T4 . #E 0,24 48 h [y B (8] 15 49 3l 4 B8, Image]
A/ HT 24 h A1 48 h YRR SEE e, 0T RS K =
(IR TR T R — v s 22 S 1 AR ) /) B Ja 9 ok AR
x100% . B3 AL, LR HEK 3 K.

1.2.7 Transwell E#mtm it B feizd e
A2780/DDP 4l iy B 7% T 1% 2% IMLE 1) 56 42 B 77 5k
W H7 4 x 10° A/ FLEER T8 100 wl AR AR R A
Transwell /N, 41 IS BE J5 T Z A 10% [fiL75
IR 600 pl, AREERE 3% 24 h 5 BUH /NE T
52 30 min, &5 525 Y4, 30 min, PBS %% 2 ¥k, F#R
Gy e WA O S SR R 1
1RZBSLI0 A FH LT S Transwell /NEIRAL (5 1L
HIREFRWLA L+ 8 HLBIRG BT , Jin 80 pl/fL A
Bl (LR A /N P TS A P E 32 h) 3L
SABRERTE o 5af /N I B B0 IR, R
i Image) MG R ANM SR . A3 AE
fL, L ER 3 K.

1.2.8 Western blot #& | PI3K/AKT 4% 5 i@ 34 A=
EMT 494 & G o9 %35 AE 1.2.3 T 5204041 JL ik
3 A2780 4ififiZH (12.5 pwmol/L DDP) , 2544k
HEA8 h IR A AN ) BB EL, A B REZE vh
0,100 °C |5 min E WA MG E R H, -20 CLR
AR o AR T 2 15 43 28 T 1 A 7 3 B 40 25
10, Rk, HLE 65 V 30 min J5 , %% 150 V 60 min #E1F
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L9k , L E 200 mA 120 min 551 % NC & | ,5% i
JEAE W33t PA] 60 min 55 —Pr (B - —PIRE B =
1:1000) 55 i %, TBST PefiE 3 Ik, 5 =9t (BRIl
CTHORREM =1+ 10 000) E M E 60 min 5,
TBST PRI 3 YR, {1 it 38 5 b 2 & i) (g i )
FRE . Tmage) B AF AT AR R (A i, A AR
FEE/ WS 5 KRR, B SCR R 3 K,
1.2.9 RT-qPCR %k # #l PI3K/AKT 43 5 i@ % o
EMT 48 % mRNA &9 %5 fifi L6 RNA 42 EUAGH &
FEHUEL RNA R eDNA 30 4% 538057 & & i ¢cDNA,
Z: M8 SYBR-Green PCR K| & 1360 15417 RT-qPCR
g, 51 A W FE 1, GAPDH fE R N2, R H
2788y H H R FE AR R [ 4 0 =2 I A 2 ok 22
S, RS TER 3 IR,

*=1 5|9F75
HEEAH 5IWFHI(G-37)
PI3K 1E 5|4 : CCAGACCAGTACGTTCGAGA
2151514 : GAAACTGCCCTATCCTCCGA
AKT 1E 58] 4) : GCCTCTGCTTTGTCATGGAG
JZ 17514 : AGCATGAGGTTCTCCAGCTT
E-cadherin  IF [W5|4) : GCCATCGCTTACACCATCCTCAGD
JZ [5)%|4 : CTCTCTCGGTCCAGCCCAGTG
N-cadherin  1E[1]%|4) : AGGAGTCAGTGAAGGAGTCAGCAG
JZ 5514 : TTCTGGCAAGTTGATTGGAGGGATG
Vimentin E 1514 : CCTTCGTGAATACCAAGACCTGCTC

%1631 #) : AATCCTGCTCTCCTCGCCTTCC
Snail E 2[4 : CCTCGCTGCCAATGCTCATCTG
11514 : GCTCTGCCACCCTGGGACTC

1.3 %it=4biE %] GraphPad Prism 8.0 X4
PTG 0007 B R FH I B £ hr 2 (v 2 5) 3R
718 5 R FHBCXS 1Y ¢ A6 508 70 Hr B0 PR 2R P 2H 22 [) 17 22
5, Z A A B HCBCR B R 2R 5 22000, e W iA T 07
ZEFEIERE P <0. 05 FoR = m A G E Lo

2 H#R

2.1 A2780/DDP ZAfa i 254 £ E K CBG X
A2780/DDP A Z5 1 IR0 Wl 1A - 1C JiF
7%, DDP {EFH T4 24 .36 .48 h J5, A2780/DDP [f)
1C,, A 4 31 K 68.89 = 0.269 ., 62.743 + 1.071,
52.433 +0. 176, A2780 [t ICs iy 12.233 £0. 059 ,
10.7 +£0. 625 9. 206 +0. 193, 7£ DDP ()45 1 4 F
T, A2780/DDP 4 i (1) 241 A T35 77 W I v T A2780 4
Wi, ZRA G E L (F =16,P <0.05 ) ,RI{H4}
Bk 5. 636 .5. 864 5. 695, W& 1D &% :CBG £
T4 i 24 36 48 h J5 , %} A2780/DDP [ IC,, 4351 Ky
32.337 +1.374 22.48 £0.501 9. 681 +0. 101, fR ##
CBG 1EF] A2780/DDP 4 fif1 48 h (1) 1C5 {5 24 h &
36 h [ 1Cs fEAH G B & FEAIR (F =540.4,P <0.05) ,
VEFE 48 h Ry J5 2k 5L TAE A E], JF 4% CBG Xf
A2780/DDP 41 fa/F F 48 h J5 % 20% (2 mg/ml) .
40% (4 mg/ml) 60% (6 mg/ml) il e B A oAy 05
R 25 LI AR m Rl B LE R Ab B 48
h 5, K. &R B9 CBG X A2780/DDP i 24 1)
AR B 1,617 2. 570 3. 461

GAPDH EH1B 14 : CAGGAGGCATTGCTGATGAT
15147 : GAAGGCTGGGGCTCATTT 2.2 CBG %} A2780/DDP 55 [ER2 B Bt 112500
A B
100 —-A2780/DDP 100 - A2780/DDP © 100 —-A2780/DDP
=-A2780 _ =-A2780 . =-A2780
S S S
= g 50 B 50
’j@: >0 RI=5.636 2 RI=5.695 = RI=5.864
= 5 5
0 1020 40 80 100 160
1020 40 80 100 160 1020 40 80 100 160
DDPR [ (umol/L) DDP# J& (umol/L) DDP#¢J% (umol/L)
S 1 A2780/DDP %t DDP it 2514 53 47
D 100 6h E DDP .
o 100 — BUR CBG Xt ZEEMERAER (n=3)
9 DDP+4 mg/ml A —C.DDP 4h ¥ 24 36 .48 h J5 A2780
45[ % S DD+6 mg/ml FI A2780/DDP 411 3% /1 1 2% ; D CBG 4b
£ j; 50 HE R [ 6] 25 A2780/DDP 2= 15
& = i E.0.2 4.6 mg/ml CBG 4b¥fi A2780/
. > . DDP 41l J5 DDP X 40 g A5 K i35 g i 2%
0 50 100 150 200 250 0 50 100 150 200

CBG& [ (mg/ml)

DDP & (nmol/L)
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2 Wk s 50T BEZH A 40 B 5 B A H AR EE, CBG A%
AR PR | AR o 2 Y 4 e RE A H Bifi CBG 2
PR S 8 T g2, G e A R0 2 ) A e R A H
b, ERAGT R L (F =310.2,P <0.05),

2.3 CBG % A2780/DDP T f{EZ 8 HE
F0 RS W (B 3A) (CBG Ab3H 24 h 548

A

RS R
x4 L A4 AL

o~}

W2 B

hJG 5 LML, IR s Rl 41 A9 CBG S
() IR JSE MO 4 ) T 20 M R 5 R,
il A AN DR A R R AR, ZE R A R R
(24 h; F =105.9,P <0.01,48 h: F =59.2, P <
0.01) , Transwell 5255 \g. 7k (&1 3B) : 55 % Mt 41 4
FE, 25 2HL 40 e A 3 24 b S ST RS AR ZR AN M R H

400 T
*k
300 ==
200
sfeskeokok
T
100 - skksksk
Hkkskok
1

DA E2E N (91123 RS S 11 2 N = o M P A

SRl el i 7L
B2 CBG #iil A2780/DDP e fER R BE S (n =3)
A AR AL FEL A2780/DDP 4 it 1) 5w ETE JSLRE JT 1O 0 5 B - B J5 I 43 BT s X BRAL b AL . © * P <0.01, " " * P <0.001, * " * * P <0. 000 1
A B (GARL PARA RAURA MR 801 -t
148 h
0 h 60 B ek
S
i o
4[ 40+
24 h &
D *k
" T & 20} o iy
o 0 DO G2 N (il = R 211 = SN =151 = S 1 P22
B R 2H G2 rh R AL fE 2 £
LR
EE
C 800 D 200
_ — -
£ 600f = C1s0f T
= s =
&/ Rk B EEEE
= 400 — % 100 F o
% 200 sk ® 50 - *il*_*

DS S N 1l e S e e R Pl

WA R PR AR R

3 CBG #P% A2780/DDP HyE B FI{ZEEES (n =3)

ARSI AN [F) 7] 2H 25 M) A B 24 48 h J5 %) A2780/DDP 4 i 1) /K -3 A4 Bk

IR E T B HT x40;B — D : Transwell {46025 2H

2y ab I A2780/ DDP 24 i ) ELIT RS MR AR BN AN BT R 00T x 1005 SR IREA AL * * P <0.01, " * " P <0.001, " ™ " * P <0. 000 1
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PR FE AR s 2D, JH v 4000 5 5500 2 448 L ) 3 A%
1RZERE 1 R A H b, ERA G EE
X (P<0.000 1),
2.4 CBG %t A2780/DDP 48 Bl i 8 T- Fn L 5E 6E 1
2 EdU J@ 00 a5 1 WoR  SXT AL, A
CBG ¥k B Tt iy, Tt 245 240 i 0 34 5 8 Bl =2 R AIG, Herp
I ) 2L % 20 L R e (IR, 26 S A gt A L (F
=190.4,P <0.01), Hoechst 4 {f 50 5 25 B IR .
5% REZEAH L, T 25 i I T2 %5 CBG ik B 3
Jn b, A R A TR e, 2 R

2.5 CBG 3 A2780/DDP 4 s PI3BK/AKT {5 Si&
B EMT X EBRIERFIM  Western blot £
RE/R(ES) 5 A2780 ifdAH L, X HEZH ( A2780/
DDP) 4i}fi (g P-PI3K/PI3K (¢ =8. 115, P <0.01) Fil
P-AKT/AKT(¢ = 17.62, P < 0. 01) [y & F1 7K 5+
HAESE &, 1M E-cadherin (¢t =4. 620, P <0.01) [y 7&
9335 7K SF 5 4%, [ i N-cadherin (¢ = 6. 126, P <
0.01) , Vimentin (¢ =4.001,P <0.01) ,Snail (¢t =
17.333,P <0.01) (YR ARIZKFHE, 1A, CBG
VR EHE M ] PIBK AKT ()8 AR 1L, 5

Gt E L (F=389.6,P<0.01), L& 4, Xt BRZHAH G, P-PI3K( F =268.5,P <0.01) ,P-AKT
A bl GFERAL BFURAL BRIl M0EIFZL B 40r mmEdU  BEHeochst
Hoechst(+) 30 s
;\? Hkok s
g; B kk
EdU(+) Ezo o "
10 | s *k
Merge

D5 R 1= N £ == W= = R 1 P 5

4 CBG Ml A2780/DDP ZHRIEFE R HEIBAT (n=3)
A:EdU 31 Hoechst K0 48 h J5 AN RIALFEL A2780/DDP 234 A ANJH T-RET) x 10 ;B - 3458 2 A sl 98 T 200 0 o S A i 1 L Ly &

ST SRR A * P <0.01, " " * P <0.001, " *** P <0.000 1

B
A a b c d e f ku
P-PI3K 100
3
PI3K 90 1
P-AKT 60 E,{
+
AKT 55 _%
. {a
B-actin 42 i
B a b [ d e f  ku
D
N-cadherin 140
E-cadherin 135 Elg
— &
Vimentin 53 =
: ini
Snail 29 i
B-actin
42

1.0

e
5

0 ;
N-cadherin

md

Cc mmf A T

skoskook *k K
" T
skoksk sk
skoskoskok
| skoskoskok

P-PI3K/PI3K P-AKT/AKT

a
mmb

mmd
Elc

E-cadherin Vimentin

B 5 DP&EE A2780/DDP i+ PI3K/AKT (5 S @ EER EMT X ERNRIEKFEHNEZM(n=3)
A B AR[EANFEZH 40 Mg PI3BK  P-PI3K ,AKT . P-AKT . E-cadherin ,N-cadherin , Vimentin ,Snail 12K |95 547 ;C.D: P-PI3K/ PI3K ,P-AKT/
AKT ,E-cadherin \N-cadherin , Vimentin ,Snail 2 45 N2 B-actin AT ik 10 E 5 B 50 H752: A2780 A4 ;b XF BR4H 5 ¢ AR 45 d . )

I e A £ R S X AL L "7 P<O. 01, "

“P<0.001, """

* P <0.000 1
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sk ok ok ok

I 1.0r -
)

#®

& i ok
%% ) sk 3k

z =

~ = 0.5H

g z bk %

5 Z

= (>

3 £

51 ko

@

o

a b ¢ d e PI3K

AKT

a

dc
mmd
[ [§
ok

*okok ok
Hok ok ok

ok ok ok sk

s ok ok * sk okok

3k ok ok

3k %k ok e sk s % %k %k ok 3 3k %k

ok 3k ok sk

N-cadherin Vimentin Snail

6 A2780/DDP ZHffis PI3K/AKT {5 2@ ¥ EMT 8¢ mRNA FFREKFEHRZM(n =3)

a: XL s b ARGHI R A s o0 APORR 2 5 o TSRV A s e A0 AR R 4

(F=190.5,P <0.01) ,N-cadherin(F =24.02,P <
0.000 1) .Vimentin( F =57.65,P <0.01) Snail (F =
87.24,P <0.01) Y& ik i b , o il ) 20
ERERMRE R RD, (HIESHREA CBC 43
J5 A2780/DDP i it 1 f#) E-cadherin & [ 33k /K F-
B T ZE A R rp Rk iR £ (F =135.8,P
<0.000 1),

2.6 CBG xf A2780/DDP 4iffi PIBK/AKT {5 5i&
LK EMT 3% mRNA RiZH &M RT-gPCR
SEHAE B R (18 6) - CBG 5 v Ji 4 i M b [ A%
PI3K(F =101.1,P <0.01) ,AKT(F =558.3,P <
0.01) N-cadherin ( F =86.97, P <0.01) | Vimentin
(F=105.9,P<0.01) .Snail (¥ =85.71,P <0.01) ,
A0 E-cadherin ( F =80.96,P <0.01) ) mRNA 3
ik, FHorp ] 5 25 19 PI3K  AKT , N-cadherin , Vimen-
tin,Snail { mRNA 33k /), E-cadherin |14 33k
KV-d5c, Z A EE

3 g

CBG fefifil PI3K/AKT i f§ 5 EMT A #E40 M
FIE R, Li et al'™ YR 55 2 W CBG A 3% i
HepG2 .SMMC-7721 Fi1 SNU-368 4fi Jfi ' /1) E-cadher-
in I N-cadherin | Snail , slug 1 ZEB1 ) 2RIk
S, I HepG2 fapfid /N i 7% . CBG AN
LA E DU 18 58 12 28 I AR, 3 8 35 7 e 98 Tid
250, LRI T AR YT IR T L AR P R B B AR
JIT! . Liu et al ™ 4GB T CBG REHM 4] 55 A 4
MYH9/GSK3 B/ -1 I [ K it 1 i 98 1 240 Jf oy
PEFT EMT {52, )T 58 2 30 4] EBV-miR-BART22
7551 DDP it 2544, Su et al ' BF5E T CBG A %L
BT IETE RN OP SR I 25 W AE L 25 R R IE T R
fie ™ VA O S 245 4 EMT AHOGER 30k, ZE A

SXHE . P <0.01,***P<0.001,****P<0.000 I

PRI B R g 200 L Y A A RS AR R, DT $i 5 B
B B KT DDP U ME S AT, I DR L il B 5 IE
52, CBG HE A NARARHITE 31, 16 10 S5 X A A& N AEAE
FA) e A L R A AR i ) B AR RE ), H A CBG iz
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Mechanism of cinobufagin regulating PI3K/AKT signaling pathway

to reverse cisplatin resistance in ovarian cancer A2780/DDP cells
Shu Meiling'*,Wu Yue'”, Ye Yingquan'?,Zhang Shuangshuang'”, Zhang Mei'"
('Dept of Integrated Traditional Chinese and Western Medicine ,Anhui Medical University ,Hefei 230032 ;
*Dept of Integrated Chinese and Western Medicine Oncology

The First Affiliated Hospital of Anhui Medical University , Hefei

Abstract Objective

ance in human ovarian cancer cells. Methods

230022)

To investigate the reversal effect and mechanism of cinobufagin (CBG) on cisplatin resist-

A2780 cell line and its cisplatin-resistant cell line A2780/DDP are

common ovarian cancer cells in clinic, so these two cell lines were selected as the research objects. The cell viabil-

ity was detected by cell Counting Kit-8 (CCK-8) assay, and the cell proliferation ability was detected by plate clo-

ning and 5-ethynyl-2’-deoxyuridine (EAU) assay. Hoechst staining was used to observe cell apoptosis. Cell scratch

test and Transwell test were used to evaluate cell migration and invasion ability. Western blot and quantitative
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reverse transcription PCR ( RT-qPCR) were used to detect the protein and mRNA expressions of phosphatidylinosi-
tol 3-kinase/protein kinase ( PI3K/AKT) signaling pathway and epithelial-mesenchymal transition ( EMT). Re-
sults Compared with A2780 cells, the drug resistance indexes of A2780/DDP cells were 5. 636, 5. 864, 5. 695,
respectively. After treatment of A2780/DDP cells with CBG (2, 4, 6 mg/ml), the reversal resistance indexes
were 1. 617, 2.570, 3. 461, respectively. CBG treatment significantly increased the level of apoptosis and inhibi-
ted the proliferation, migration and invasion of the cells in a concentration-dependent manner (P <0.05). Western
blot results showed that compared with A2780 cells, the relative ratio of P-PI3K/PI3K and P-AKT/AKT protein
levels, as well as the protein expression of N-cadherin, Vimentin, and Snail were higher in the control group
(A2780/DDP) cells, while the protein expression of E-cadherin was lower (ppspnx =8 115, fpaxraxe = 17. 62,
ENccadherin = 0. 126, =4.001, g, =17.333, truthin =4- 620, P <0.01); As the dose of CBG increased,
the protein expression levels of P-PI3K, P-AKT, N-cadherin, Vimentin, and Snail in drug-resistant cells de-

tVimenlin

creased, while the protein expression level of E-cadherin increased ( Fjpzc =268.5, Fpr =190.5, Fyoivorin =
24.02, F =57.65, F,,,,=87.24, F =135.8, P<0.05). qRT-PCR results showed that with the in-
crease of CBG concentration, the mRNA expression levels of PI3K, AKT, N-cadherin, Vimentin and Snail de-

Vimentin Snai E-cadherin

creased, while the mRNA expression level of E-cadherin gradually increased ( Fp;c = 101.1, F,, =558.3,
F =86.97, F =105.9, F,,,,=85.71, F =80.96, P <0.01). Conclusion CBG can reverse
cisplatin resistance of ovarian cancer A2780/DDP cell line, and its mechanism may be related to the regulation of

PI3K/ AKT signaling pathway and inhibition of EMT by CBG.

Key words cinobufagin ;ovarian cancer;cisplatin resistance ;reversal of drug resistance ; PI3K/AKT ; EMT ; mecha-
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nism of action



