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[(HZE] BB AR E DB BOAK) it 3R 150 T 22 Z MBS e 240 it 5637 1458 1F HI (19 52 ) S AR OCHL . F7 3% iz g
975 15 2 1A HE 37 5637 41 i Akt Fa A it Ak bk, IR U AT AN R A AL, LA AR R AR L 5637 AN A b A 1AL, Akt 4L, A iR 2 A (B2
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% 21 5637 21 it v B B BUIE B 5 HEAT U 2 20 IR AG I, DT 40 48 At S 1A 43 A 1% D0 ; SR FH AR 1 G 8 B3 1 (Western blot) A6 Ik % 1k
(p)-Akt, Akt, p21 B A 2R 35 ; #EA7BE-EE 0N 5 52 50 A 7L R 43 0 52 98, K 5637 1 AU bE EE AR 1 0L . R 5 A4, B2 &
AL A ] JB% e g 5637 4 it 1) 38 78 (P<0.05) , b 3 3k Akt BE T 43 30 % B =2 200 % Dk 988 5637 4 it it 14 s 41 il 4 I (P<0.05) . 5
25 AL 8, T 22 25 al LU ) JBE e g 5637 41 M B9 5 [ I (P<0.05) , 5 76 35 Akt AE TR 43 100 % 6 22 25 00 % e i 5637 41 i Y 3 [
TE IS AM HI/E I (P<0.05) . 5725 H 4 Ho A, B 22 KBS T 18 DE 4 5637 411 g DNA & AT (G, 1)) BH# (P<0.05) , it %35 Akt BE
BB 2% R 5637 4I A Y A 1 LA /R (P<0.05) . 5a8 AL g, B 22 R 0] LUE aF p21 & (R A IR p-Akt, Akt 1 £ ik
(P<0.05) , i F ik Akt HEE 10 % & 2 A p21 4 R IA M EIRAET(P<0.05), 5% FA LLH, B = K Be 40 il 9% e i 240 i 5637
F14) T 2 W £ B L IRR 43 W6 (P<0.05) , 2ok 3R 3K Akt BB 15 19 i B == %) 5637 2 it 4 19 M A 91 16 4 1 (P<0.05) o £51i8 : B 2 R X HE
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Erianin Inhibits Proliferation of Bladder Cancer 5637 Cells Through Akt
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[Abstract] Objective: To investigate the role of protein kinase B (Akt) overexpression in the inhibition
of human bladder cancer 5637 cell proliferation by erianin and related mechanisms. Method: The 5637 cells
stably over-expressing Akt were induced using the lentivirus vector. The 5637 cells infected with the empty
vector were classified into blank group. Then the Akt group, empty vector combined with erianin (62.5 ng-L™)
group, and Akt combined with erianin (62.5 wg-L™) group were set up. The cell viability was detected by cell
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counting kit-8 (CCK-8) assay, and the clone formation of 5637 cells in each group was determined in the clone
formation experiment. The cell cycle distribution was detected by flow cytometry. Western blot was used to assay
the protein expression levels of phosphorylated (p)-Akt, Akt, p21. The glycolysis of 5637 cells was determined
in glucose uptake and lactate secretion assays. Result: Compared with the blank group, erianin inhibited the
proliferation of bladder cancer 5637 cells (P<0.05). Overexpression of Akt partially reversed the inhibitory effect
of erianin on the proliferation of bladder cancer 5637 cells (P<0.05). Clone formation assay showed that erianin
inhibited the clone formation of bladder cancer 5637 cells (P<0.05) , which was partially reversed by the
overexpressed Akt (P<0.05). As revealed by comparison with the blank group, erianin arrested the bladder
cancer 5637 cells in G, phase (P<0.05), which was also reversed by the overexpressed Akt (P<0.05). Western
bolt showed that erianin promoted the expression of p21 but suppressed the expression of p-Akt and Akt (P<
0.05). By contrast, the overexpression of Akt down-regulated the elevated p21 protein expression induced by
erianin (P<0.05). Compared with the blank group, erianin inhibited the glucose uptake and lactate secretion of
bladder cancer 5637 cells (P<0.05). Overexpression of Akt weakened the inhibitory effect of erianin against the
glycolysis of 5637 cells (P<0.05). Conclusion: Erianin is able to inhibit the proliferation of bladder cancer
5637 cells, promote the expression of p21, and inhibit the expression of p-Akt. Overexpressed Akt reduces the
inhibitory effect of erianin on the proliferation of bladder cancer 5637 cells, suggesting that Akt plays an
important role in the inhibition of 5637 cell proliferation by erianin, which has provided a new target for the
application of erianin in the treatment of bladder cancer.
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W% AL . KW E, LA CCK-8 ¥ 1 20 pL, 4k &:

1.2 25 Rk BER(LEEM A YRHECA R
Nl At S B20844, 4 i >98% ) , SR FH Y 3 I R
(DMSO) ik #] ( 3¢ [ Sigma-Aldrich 2 # , #it %
D2438) fE I Ml i B = &R L I BR A 5, & IR R OG
TEHC % ] . DMEM /&8 55 3% 3t ( 24 [® Sigma-Aldrich
w5 D2438) ; it 4R 1L i (FBS, 3¢ [E Corille 24
A, #it*5 C1015-05) ; 4 il 14 56 5 i 4 4 I (CCK-8)
WA EE R A 22 BE 5T T L dit 5 CKO4) 5 p21 Hi g
B LA, p27 PR [ B AR, Akt BA T B T AR, B R b
(p)-Akt B 5w B TR, R 3 S04k ) 6 B 1 09 S bt
F1 BP0 (35 [E Cell Signaling Technology 23 7 , #t 5 43
]k 2947S, 2552S, C67E7, S473,7074P2,7076P2) ;
B-WL3h £ 1 (B-actin) 7 B Bt & ( 2 [# Proteintech /3
Al Lt 5 66009-1-1g) ; BCA & A 5 Wik 7 & (£ H
Thermo /A # , #tt 5 23327) ; 21 g J&1 40 46 I 38 5] £
Annexin-V-FITC/HL AL 73 BE (P1) XL 5% 4 1% i 2 40 1
K Wik #) & (25 [ Invitrogen 2 7, 45 48 01k
F10797,V13241) ; 7 % Wl $5 BORS 3 790 &, FLIR &%
R IR ) & (25 [ Promega 2 AL 4S5 4 0 K
J1341,35021) ; 45 i 5 Qi (h 1 BV A R AW
RARAF LS C0121).
1.3 X 2% Elix3+30L+3YNERGY %Y i 4li /K & 4t
(£ E Millipore A 7)) ;311 B & X CO, W F- 4h (£
& Thermo /2 7] ) ; Infinite M200 pro Nano Quant !¢
Wt Y % 25 3 4 il AR A (Fi 1 Tecan 24 F] ) 5 Allegra
X-22R ALY VR B 0 AL (36 1 DL e 2 R RS D )
CytoFLEX #1 i =X 41 1 4% ( 3¢ & BD A ) 5 Mini-
PROTEAN Tetra System &I Hi Jk 1% F1 %% JE 1L,
ChemiDoc XRS+HI & ik i & & 4t ( 3¢ [ Bio-Rad 24
7] ) ; GloMax® Discover Microplate Reader 7 fi £L #
K 4% (35 = Progema 23 7l ) o
2 Fik
2.1 ZMekESE ¥ 5637 41 Fh T DMEM B 5% 3t
H B 5% T 37 °C L 5%CO, 55 FR 41 b, JR AR 1 R
THARAE AR, e 8 Ak F X6 B0 I 0 20 i A T 52 56
2.2 4 MG FE ST 56 R I G 3R 8 Akt S B 22 R X
5637 4l fitd 38 FE (152 G A R R TS AR 40 )
J & FBS [ DMEM 35 3% JE T 1543 A 5 50 1 5 240
Jit Ak VR, LA L 2 000 4™ 4 At 1Y) %% B 2 Fl 1 96 FL AR
o BRI E 3N E AL, B SR T 37 °C L, 5%CO0, B SR A
WL 20 MG BE 24 h N B S F AT T, AT R
WeE 62,5 pg- L. KR4 2h,1d,2d,3d,44d,
5d,25 HA A TEIARFIDMSO(EI 0 pg- L' E& 22 KAk
. 78 .

K5 7% 2 h, it B AR ASORE I 450 nm % K Ak 45 41 W
BE A, RIS A A M AE T . A AR S =A ]
A0 *100% .
2.3 TLREIE AL B0 A T ad 8 Akt)E B 22 R N
5637 41 fitd v B T A 1) R e e il = L T 16 40
JiJ5 , H & FBS i DMEM X% 3% 5L M AT Bl 43 A1 ¥ 21 1
P2 MR, LA BEFL 2 000 440 D 1Y 5 $E R T 6 4L
Pror, 4k 2 i 5% TR R T . KRedEmE
2 FR K Bk R 62.5 pg- LT, LA M FR
DMSOME B X RIEN T AU, R — R EKE 34
S, MR 6 dIn A LR AL Bk Eh &%
O (PBS) W AR 2 WK, 41 il 4% £ 3R WY [ a2
15 min, 5% 25 2 B W EE , 245 5 520 W 4% 45 15 min, ¥E
K2 Ve, BT RERGORAE G B A
10% FY vk 2 TR ¥ Wk 2 mL I fiff 45 45, 45 FL 1 I
100 wbL # T 96 fL Ak, 1 FI Al b A 4G DU A& £L
560 nm i KAk A, I A A M AE TS R A A
TER=A LA 1 X100%
2.4 W0 AAS I 5637 4 M W14 A KF 5637
AT = IR LS LA L 1x10° A4 119 %% B 45 b T
6 cm 3EFEIL, B ML A SR A5 mL, 535 24 h 5
ANE 2RI T, ATk Bl 625 ng- L™,
24 h i [ T Ak AR AN i, FH VS PB'S Yk Uk 4 i
2%, P LAV PBS i A5 240 i A8 U, 22 18 i Jon il
RO R RATIR A G 4 °CRE B . Y (AR L
41 LT PBS VR4 2 UK, PBS A, fin A
RNase A % ¥ , 37 °C /K i 30 min; Jin A PI %% 23 &
B, 4 °CREEIEE 30 min, ALK I & Bk K
7 488 nm, & Fi FlowJo %X 14 43 #1 4% 4 40 j &
I3
2.5 & [ %% BN B (Western blot) 46 I & 11 35 3%
MR 35 M 2[R 2.4 550, %K FL DMSO 1E
25 FLV2H AR 48 h S AR 40, R FH RIPA 24 i 4 Jifg
PN A BB 1, BCA ZE 1A 50 0 I 2 2
JVR B, 7E R RE S O B RESE s TR 2D, 95 °C
K 10 min, vk FCE 10 min 5, 4577 T -20 °C ok
% F . K F SDS-PAGE ¥ fist i ik 43 55 6 B L FE i
R 2 NC R I, 5% i AR U5 8 (TBST Ac il ) % i #2
IRE 1 h,4 °CiEE —$iak % (p21, p27, p-Akt, Akt
1:500;B-actin 1:5000) , PEME , & I H — 4t 1.5 h
(IR PE 90 1:800, RUUEME —H11:1000), Pehk, 5
ECL & 6 2 W 2~3 min, X 4k A B, 5%, &
¥, R JH Gel-Pro Analyzer K14 53 H1 2 48 583 B X
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S A F1 F2ExIBEBERE A 5637 7% RAOBIA (Xts,n=3)

2.6 7 A RE R ICEL I GE MR G IR R R b 4h i
J&i , % FBS 1) DMEM 15 3% SL UK AT B 43 A3 157 1) B
Ui M AV, 5 Ix10° AL LD T 24 L AR L 5 R T
37 °C,5%CO, 35 324 1, 241 Mo I BE A= 1 24 h, I A &

HDMSOE R =5 LA, [F]— vk B2 i & 34 AL, 55 9%
1, 2 AR 2 W A 3R] & 0 B AR TR A L R S
%5 96 LA Hf A I AT A LN A 2- 58 420 R 2 B -6- 1 2
(2DG6P) £ Ml & 100 pL, = iR 9 & 30 min, 76 & )t
P 560 nm &b A T 53 25 41 A A 28 O 3R g A O 5
JE B AT & 56 BT (RLU) , PF 4 6 285 4 455 BUI O .
R 25 R IR ) 3= (1-25 9 4 RLU/ZS 141 RLU ) x
100%.
2.7 FLER A L E A E 40 M8 3R Ko 2 [F 2.6
TR, i HE LR G I 300 B 5 K o e B % 96 FL AR , B
AL A TR L A I T AR W 50 pL, ZEIRIEE 1 h,
P & A 560 nm Ab 4G I S 45 20 41 RLU, TE A
FLER & i, FLRRAE Uil % =(1-25 9 4 RLU/Z H
41 RLU)%100% .,
28 HiitsEsrdr DL ESEWmIE S 3k, A Bl
Y1k FH SPSS 18.0 # 4F #E47 Ge 11 2% 43t , %l 34 LA
Xts F R, 2 FEA ] 2 B0 R R R R
ANOVA 73 #7,P<0.05 22 7 H A G it 2+ & L.
3 #£8
3.1 Rk AKX T 22 R A 3 09 B 9 40 i 5637
BEGEIE R EI  RE S A, B R
JOE 95 20 B 5637 A gy W W P AR, L B 25 24 0 Uk 3 18
I, T 22 3R A D 9 4 B AE TG R8T T B (P<0.05) ,
PR T 2% 20T 100 B b 96 AN At 5637 1 AE & ML 2k
B E (1C,) 4 (129.120.07)wg- Lt WL 1,
52 A B, N L d IR, AKALZH L ZE Ao o
B T, ELA0 AR S M B B T R (P<0.05) ; A 1 d I
G 23 AR N 25 20 40 L TE Asey o P FRAEG , 40 0 77 05
R B (P<0.05) , 28 B & 22 3 fig 08 410 1l JB% It 98
2 M 5637 MY TG M o 5 S #2541 L AL, Akt
25 21 A0 B Ao o P T L L AN A IS R B T (P<
0.05) , F Wl id 3Rk Akt f% Il 55 & 2= = X) 5637 4 il
Bl G0 B0V L FR AR A M ) . WL 2,
3.2 b Ik AKtXS B 25 R A T 09 55 b 94 4 FfL 5637
S Y B B 52 5 A8 LA ER AR, Akt A IR bk
J57 21 M 5637 25 & 28 Y 14 SR Acgo o W 10 T 557, 200 L
15 PR BH 5 4 i (P<0.05) 5 25 R AN 24 21 i e 98 40 A
5637 &% it 48 Yo (0, KR Asgy o W L BRAR , 72 TR W02

Tablel Effect of different concentrations of Erianin on survival

rate in 5637 cells (Xxs,n=3)

’ﬂﬁu -1 A450 nm
/pg-L 1%
ZEH 0.707+0.013 100.000+0.000
BT 3.91 0.557+0.016" 76.842+4.358"
EH 0.719+0.016 100.000+0.000
EZR 7.81 0.493+0.003" 67.275+1.382%
= H 0.714+0.014 100.000+0.000
B2 15.62 0.435+0.005" 59.899+0.630"
= 0.735+0.006 100.000+0.000
EER 31.25 0.410+0.010" 56.990+1.339Y
= 0.733+0.011 100.000+0.000
EER 62.5 0.381+0.009" 53.146+1.219Y
g 0.735+0.023 100.000+0.000
2R 125 0.366+0.005" 50.588+0.778"
2 0.702+0.009 100.0000.000
EER 250 0.335+0.006" 45.774+2.172Y
2 0.750+0.003 100.0000.000
E2ER 500 0.313+0.002" 43.763+1.289"

T 525 4 He A YP<0.05,

F 30l (P<0.05) , 3¢ B B % 2 A8 4% 10 i 155 fbE 98 41 Jifg
5637 5 T . 525 BN 25 41 LB, Akt in 25 20
5% IO 96 4 JfL 5637 45 i 58 UL 0 KR Ago o T+ 151, 4H L
T P 3 (P<0.05) , 45 5 % B i 1k AKtRE 0 5% £
% 5637 4 i vO BE OB S 0 0w fE . W
K1,%3,

3.3 iRk Akt E 2= R A 2 09 i 40 i 5637
JEIABH A sZ 528 (AL LR, ARt 4 40 il DNA
A AT (G ) B H Wk, DNA A R (S ) &
DNA & s 1 (G, 1A ) 4 Jitd £l 3% £ (P<0.05) %5 # {4
i 24 4 5637 4 i G, 193 4 41 it ke ) BH 2 T, S AN
G, W %) 4 Jfd L 451 W] 3 0k 20 (P<0.05) , & W] & 2% K fig
%175 5 195 e i 5637 41 G, WIBH I o 525 # ik 24
ZH R, AKUINZG 20 40 B G, 301 40 i #isi /b, S W N G,
116 20 i L 5 B 2 14 22 (P<0.05) , 45 R & B i & ik
Akt BE % 13 5 T % 6] s Jok A 40 i 5637 11 i 301 BEL e
EH .. W% 4,

34 b EIK AKX MEE B CEAMEN 5
25 1AL, Akt 4 5637 4 Jifd i p21 £ (1 ik N R,
p-Akt 7K F- Tt 5 (P<0.05) 5 25 2% 44 Jin 245 4 40 fitw J&] 34
A SEEE 1 p21 %3k M, p-Akt 2 11 £ 18 F i (P<
0.05). S #2241 LA, Akt Jin 25 41 5637 4 g
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F2 ERIE AKX 5637 HATFIE R FM (X£5,n=3)

Table 2 Effect of overexpression of Akt on survival rate in 5637

cells (X+s,n=3)

W VR N TEG 2%
éﬂ;;lj o -1x HT‘HEH A450 nm
/ng-L 1%
%5 2h 0.276+0.007  100.000+0.000
Akt 0.271%0.001 98.036+2.222
75 BRI 25 62.5 0.268+0.002 97.050+2.081
Akt N4 62.5 0.277+0.001  100.063+2.470
“H 1d 0.568+0.009  100.000+0.000
Akt 0.637+0.012" 112.185+1.817"
23 HAR I 25 62.5 0.340+0.005"  59.909+0.417%
Akt 4 62.5 0.393+0.015”  69.202+2.890%
2 2d 0.843+0.025  100.000+0.000 D
Akt 1.106+0.072"  131.454+8.953" A. ZS UL ;B Ak CL ZS 3254 ; D. Akt 24 20
Z3 AN 25 62.5 0.508+0.007"  60.412+1.125Y Bl 1 Rk Akt xS R 40 B 5637 52 BE 2 B RO R4 M (45 4 4
AKtZG 625 0663+0.0112  78.843+2.3127 Fig. 1 Effect of overexpression of Akt on clone formation in 5637
cells (crystal violet )
2 3d 1.537£0.023  100.000+0.000
Akt 2087400267  135.903+3.585" £3 TFERIE AR E B RE B 5637 SRR K B (Xts,n=3)
s K INZ 625 0.598£0.019"  38.93141.109" Table 3  Effect of overexpression of Akt on clone formation in
- - ' A A 5637 cells (X+s,n=3)
Akt fin 2y 62.5 0.872+0.016%  56.780+1.811%
P JoT i e BE o
A 4d 2.137+0.089  100.000+0.000 2151 gL Ass0 nm A5 1%
1) 1)
Akt 2.813+0.051V  132.230+7.326 2 1.27040.047 100.000£0.00
2 1 1
23 H Ak 2 62.5 0.702+0.023 32.928+1.285 Akt 1630£0.028"  129.552+4 650"
2) 2)
Akthnzy 62.5 1.128+0.008 52.983+2.272 2RI 625 0.161+0.003" 12.854+0 588"
A H 5d  2.792+0.014  100.000+0.000 Akt 2 625 0.364+0.006?’ 28.888+0.815?)
Akt 3.449+0.149"  123.520+5.467"
KNG 625 0.817+0.006"  29.248+0.106 p21 7K 1 235 K [% , p-Akt /K - T & (P<0.05) . B
Akt 24 62.5 1535+0.0222  54.996+0.999°) B RGBS 14 5637 41 i p21 5 11 KA, o Kk

555 4 B YP<0.05, 5 55 3 iR i 25 41 He #5 2'P<0.05

(£3~6[).

Akt RE % 10 % 7 22 2 %F 5637 41 it p21 25 1 By 18 45 7
)EHO JI_IIJ%%S,IEIZQ

R4 T FRIE Akt X FE Bt 40 B 5637 B EA S H RIS (X+s,n=3)

Table 4 Effect of overexpression of Akt on cycle distribution in 5637 cells (X+s,n=3)

%

2 511 JRHE B g - LT G, S G,
2 H 43.667+0.690 42.322+0.678 14.010+0.070
Akt 36.433+0.379V 49.223+0.410Y 14.343+0.296"
Z5 AN 25 62.5 80.510+0.227" 18.120+0.302" 1.370+0.243Y
Akt iz 62.5 55.960+1.368% 28.173+0.762% 15.870+0.622%

F®5 TFRIE AT S B4R 5637 p21, p-Akt &F
Table 5 Effect of overexpression of Akt on p21,p

BREMFIE (X£s,n=3)

-Akt protein expression (X+s,n=3)

25 51 AT fng- LT p21/B-actin p-Akt/B-actin Akt/B-actin
2 H 0.645+0.002 0.486+0.004 0.513+0.003
Akt 0.626+0.001" 0.749+0.003" 0.868+0.001"
Z5 ARy 62.5 0.825+0.001" 0.135+0.001" 0.443+0.001"
Akt iz 62.5 0.695+0.002% 0.172+0.002% 0.298+0.002Y
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51 o 3.5 il Kk Akt B 22 R A 5 19 5637 2 i M 1 A
MEET R 528 1A, Akt 2 A i # %

ia . SR BR 0  900 PL R A 2 A

Geit o i X (P<0.05) ; 25 #opA i 2 25 4 % Wl 42 ORI

. _— TLR kWY AR L 2 A G R X
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Fig. 2 Electrophoresis of cell cycle associated protein expression
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Table 6 Effect of overexpression of Akt on RLU of glucose uptake and lactate production in 5637 cells (X+s,n=3)
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