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Curcumin Inhibits TGF-B1-induced Epithelial-mesenchymal
Transition of Lung Adenocarcinoma Cells via PI3K/AKT/
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Abstract: [ Objective | To investigate the effect of curcumin on TGF-B1-induced epithelial-mes-
enchymal transition,invasion and migration of lung cancer A549 cells,and the potential mecha-
nism. [Methods ] Different concentrations of curcumin were used to intervene the TGF-B1 treated
lung cancer A549 cells. The morphological changes were observed under inverted microscope;
wound Healing assay and Transwell assay were used to observe the changes if invasion and mi-
gration ability of A549 cells; Western blot was used to analyze the expression of epithelial phe-
notype marker protein E-cadherin, mesenchymal phenotype marker protein N-cadherin, Vimentin
and the phosphorylation of transcription factor AKT,mTOR in PI3K/AKT/mTOR signaling path-
way. PI3K inhibitors and mTOR inhibitors were applied to conform the affects of curcumin.[Results ]
Compared with controls, curcumin inhibited the invasion and migration of TGF-B1-induced A549
cell;decreased the expression of N-cadherin, Vimentin;increased the expression of E-cadherin;
suppressed the expression of p-AKT and p-mTOR stimulated by TGF-B1,in a dose and time-de-
pendent manner. [Conclusion] Curcumin can inhibit TGF-Bl-induced epithelial-mesenchymal
transition of lung adenocarcinoma cells,in which PI3K/AKT/mTOR signaling pathway may be in-
volved.

Subject words: curcumin;lung neoplasms ; epithelial-mesenchymal transition ; transforming growth
factor 31

Jiifigs L 18R Bk K B [ S R ASE T R ey 1 BRI, LSRR AR TR S B RS A 24 i 30 i
ESTE o % F K 5008 T H (ISMSIS8) 4 #6007 R E T M R B E ZIE W b — ]

O 7 MR B R A AT X1 (2014C33277) 5 40 M T A K R

%I 7 H (20130633829, 20140633B40) ¥4k (epithelial-mesenchymal transition, EMT) 7 Jili 43

BREE:FS ZHER #R SR B BRESE ——+

ERS R AR, I gmMN T FRAEE40 F  RER M2 EEEERY, R RS RS T

(310004 ) ; E-mail : cqyong1 17@163.com
Y fm H#A:2016-03-20; & E H #7 :2016-06-04

M 2 2016 £ 4 22 %% 8 Hi

S A AR BRI BRSSO R, AR A L B 4 ) 1) S

607



Journal of Chinese Oncology,2016,Vol.22,No.8

JoT 40 A e A iR B 7E EMT a2 b 40 g e |
SR Y E-45 24 H (E-cadherin) 635 T 1 | [8] B
PRIl R RN RE ) TR TR IS shRE 11 sR . AR
LR K A5 5l # 2 5 EMT B &4 Hrb kA
£ A+ -B1(transforming growth factor-B1,TGF-B1) /&
Bl IR S BRI 5 I 98 20 B A AR EMT (1% dae o 2 1 448 i
PRIF 2, ABF5E A TGF-B1 755 i i 8 41 i A549
K1z EMT,

F2 R AR 2 s AR ZE v R U Y — R R 1
Wy Sy o, B A DD A BT e 8 T P LA R A o R
ZRFERWAEN, R Z U5 H I 5T &
TR TP e ) e 20 B A A S R AR A 4 e
LS E PR 2 R R SR, EWRER
W BT EMT, & 5 Hbi i 22 B e . i
USROG 1 SCHRHGE A 22 HAE RIAL AL R B A F
5% B TEHRIT 2 B R X TGF-B1 5 5 il it g AS549 4
Mg b B e e AL i 2, LA & PIBK/AKT/mTOR i
BEAE M RE AR, O 2 B Al PR T 25 S
1 BRI A

I RS

1.1 # #

Nt B 9 AS49 4i L 8 bRk Be T A A
JIf 2 1L (RM-1640 15 5= W A BT & v A= ) 3R
AIRAA; ZWEWAELE Sigma 28 A TCF-B1
T#r E<cadherin N-cadherin,Vimentin mTOR ,p-mTOR
AKT .p-AKT .GAPDH ¥t A\ £ s B Hu ik [ 25 H
Cell Signaling Technology A Fl, FHif [gG —HiIW
HATINER ) AE WA R R 5 A s 2R AR il 5
(rapamycin) \PI3K #1171 (LY294002) 14 |1 Sigma 2%
G
1.2 #H &
1.2.1 @mhaszic

AS549 40 $s 3% T & 10%06 4 17 L 100U/ml
% R . 100pg/ml £ 5 R 1 RPMI-1640 1955 2 W
BT 37°C . 5%CO, (AR E R FR46 W, B R0 1
W, 0.125% 1) 1935 F g A5 A2 4%, B3 2~3d 1448
1, O 50 A= A 00 1Y) 20 M A s B2 50 5
1.2.2 X%

K 5x10* S 4H L3R T 6 LA, For 240 i B 0 10

608

JIEHT, 10wl JCHEAR Sk #5740 3 45 F1748, PBS Uk
U2 W B 2.5%IM 5 55574k . FH TGF-B1(5ng/ml) |
TGF-B1+A [A] ¥ i Cur(10,20 ,30pwm) kb 41 g, AN
VEAT AT b B3 Ay % JEZHL i Il 5% S 4 Ak 22 15 5%, 9 )
7E Oh 24h WU T 411 B b BRI i 45 20 4 ) 1
S DL, e 0 A B KR A S B L TR RDR B R
1.2.3  Transwell & 5= 3

T5%WikE R/, T TG G N LI R
55 30min £ A, B RLIE 1020 B S B0 3 R R AL,
PBS 15Uk 2 Yk, FH TG I v 4% 37 5k ] 41 i % 1 249
15x10* 4~ 5 b2 $ R0 200 40 f 7, T 2 0 600l
T 10%FBS #5537 % ; H TGF-B1(5ng/ml) [ TGF-B1+
AN Ta] e FE B Cur(10,20 ,30wm) b 2 41 fifg | AN 4 4T 4]
ARFRE A BRA s 12h JE B B A A LEW
B, FH [ 20min, By T )5 0.1%0 1 25 i 55 L 8
45min, PBS W5 1% 2 K ; 76 W il B T BEFLHL 4 4> H0EF
PO RT3 2 40 4
1.2.4 &G R iEkibn £ % 4605 EMT 48 £
E G e kA

FH RAPI 24 gt 1 5 45 20 240 e 2 0 R b A7 2
g, B UKiE B AR 10png,8%SDS-PAGE
BERCHLUK T B )5, % ED (300mA,120min) %] PVDF
o 5% RE A W s AR i A A E R A The 43
TS R — 47t ,4°C W2 & 7%, TBST ¥k 3 K InA
THUME 2h JEUREE, A AR SE ROGTE RO, BE
JE AR 72 G2 53 BT 45 I B
1.3 SitZ4E

N SPSS 16.0 e it kit 17 e it o34, $dis
DA mean+SD £/~ , KH One-way ANOVA 73 #r, P<
0.05 hZEFAGIFEXL,

2 & R

2.1 TGF-B1 %S A549 A% & EMT

TGF-B1 (AN [ B[] + AN [] Ve B ) o) 384 A e 98
AS49 40, 8] 8 6B WAL s TGF-B1(Sng/ml)
L A8h B RER A3 At ML 2K 87 B BRI, R
KRR L RIE |, 40 0 B 0 K, 3 H AR A AL,
PRBH 5 (4 18] BB 28 (Figure 1), Western blot 45 5%
N, SR TCF-B1 Xf BELL A [, A549 2K [R) ¥k &

Pi e % 72 & 2016 4 5% 22 %% 8 H



(2.5.5.10ng/ml)TGF-B1 il 48h, Ffi#s TGF-B1 Hi
ek FEROTH i AR 4H 5 BRZH AR L E-cadherin 3
ik TR, Vimentin 575 (P=0.000, P=0.002),N-cad-
herin 7€ 2.5ng/ml Fl Sng/ml ¥ i 24 £ ik T FE (P=
0.000), 10ng/ml Z1 JCH 251k (P=0.063)(Figure 2),
E-cadherin A1 N-cadherin ik 5 E 0%, 42
IR TE ] Sng/ml VA HINBOA BE 5 O3 AR SEE 2 A549
22 R Ta B [E] (0,12 .24 . 48h ) TGF-B1(5ng/ml ) H] 3 , B
BRI IE K, R FRICHE 1 E-cadherin 2652
TR (P=0.00) , [F] B 1] 51 26 AU AR 10 25 1 N-cadherin Al
Vimentin %353 #i 7+ & (P=0.012, P=0.000) (Figure 2),
27K 48h K TGF-B1 /5 S EMT e 41 B st 8], 805
SRR AT ] 48h 1 Sy 38 s 1]

22 EHEITCF-B1 MFMMEAREE, I8
kAl

A549 A1 2 TGF-B1 B 12h J5 , 27 B A 40 Jfd
A 22 1 BRAL,  [) IR 40 o) R S 50 45 SR R
A549 4128 TGF-B1 L 24h J5 , 9 BB 25 B I8 4
J L, $E8 TGF-B1 Bedet = A0 i R 22 FaE e e )1 . AN
[F] e i 22 ¥ &K (10,20 .30wm) B & TGF-B1 41 % B
[ 240 B 257 BH S AR T TGF-B1 H 3% 4 (Figure 3), H Fifi
A B 3G 3P A U AS T 2 5 At i R R
SHEE AL R, 229 2 A il g 0 vk 1Y) A RS
fiE J1(Figure 4), Horb 7E 24h (948 A A &5 _F TGF-
B1+Cur (10.20.30pm) U1 @A R 00K (29+
2.13)% .(14£1.25)% . (5+1.02)% , W @A T TGF-B1

TGF-B1(ng/ml)
0 2.5 5 10
—_— - «  E-cadherin
P — S N-cadherin

S R e \/ientin

s W s W GAPDH

1.5 Control TGF-B1 Sng/ml
=1
2 M TGF-B1 2.5ng/ml B3 TGF-B1 10ng/ml
= Lol f p -
= 1 E
'3 7 % =
3 % E
= B B e
'0:5’ 0.51 :::: ** é E Z E
= g é £ E
& 8 E E

% = % H
0.0 L A=

E-cadherin N-cadherin ~ Vimentin

Note : Compared with blank group:*: P<0.05,**:P<0.01.
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Figure 1 TGF-31 effected on A549 cell morphology
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Figure 2 TGF-1 introduced EMT of A549
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Note : Compared with control ,#: P<0.05 ,##: P<0.01 ; compared with TGF group, *: P<0.05,** . P<0.01.

Figure 3 Curcumin inhibited the TGF-1 induced invasion of lung cancer A549 cells (crystal violet staining,x100)

Control TGF TGF+CUR10 TGF+CUR20 TGF+CUR30

1001 4

807 e

601

Wound healing rate(%)

0~ !‘!
Q
Qoo“"\ A X()g?\\g XQ)\S‘?\’L 0\5?3’0
e e e

Note : Compared with control ,#: P<0.05,##: P<0.01 ; compared with TGF group *:P<0.05,** . P<0.01.

Figure 4 Curcumin inhibited the TGF-B1 induced migration of lung cancer A549 cells
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Note : Compared with TGF group: *: P<0.05,** . P<0.01.

Figure 5 Curcumin inhibited the TGF-31 induced
EMT of lung cancer A549 cells
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Note : Compared with TGF group, *: P<0.05,** . P<0.01.

Figure 6 Curcumin inhibited the activation of PI3K/
AKT/mTOR signaling pathway induced by TGF-1
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Note : Compared with control,#: P<0.05,##: P<0.01 ; compared with control, *: P<0.05,** . P<0.01.

Figure 7 PI3K inhibitor and mTOR inhibitor blocked TGF-beta 1 inducing invasion of lung cancer cells
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Figure 8 PI3K inhibitor and mTOR inhibitor blocked Figure 9 PI3K inhibitor and mTOR inhibitor
TGF-beta 1 inducing the activation of PI3K/AKT/mTOR blocked TGF-beta 1 inducing EMT

signaling pathway
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