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Abstract

AIM: To investigate the effect of curcumin on
epithelial-mesenchymal transition (EMT) of
pancreatic cancer cells and the implications for
pancreatic cancer invasion and metastasis.

METHODS: Three pancreatic cancer cell lines
PANC-1, AsPC-1 and BxPC-3, with various
features of cell differentiation, were used. To-
tal proteins extracted from them were used to
determine protein expression of EMT mark-
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ers E-cadherin and Vimentin by Western blot.
PANC-1 cells, which have the capability of low
differentiation and strong invasion and metas-
tasis, were treated with transforming growth
factor beta 1 (TGF-B1) at a final concentration
of 10 ng/mL for 24 h, and cellular morphologi-
cal changes were observed under a microscope.
PANC-1 cells were then treated with 10 ng/mL
TGF-$1, 10 pmol/L curcumin + 10 ng/mL
TGF-B1, and 10 pmol/L curcumin, respectively.
Untreated PANC-1 cells were used as normal
controls. Total RNA and proteins were extracted
to assay the expression of E-cadherin and Vi-
mentin by real-time PCR and Western blot.

RESULTS: Western blot results showed that, the
expression of E-cadherin protein in pancreatic
cancer cell lines PANC-1, AsPC-1 and BxPC-3
increased in the ascending order (1.00 = 0.00,
1.36 + 0.04, 2.14 = 0.06, P < 0.05), but Vimentin
decreased gradually (1.00 £ 0.00, 0.60 + 0.05, 0.49
+ 0.04, P < 0.05), which indicated that poorly
differentiated PANC-1 cells had the most re-
markable mesenchymal phenotype and stronger
potential ability of invasion and metastasis than
moderately and well differentiated AsPC-1 and
BxPC-3 cells. TGF-B1 induced PANC-1 cells to
present typical morphological changes of EMT.
Real-time PCR and Western blot indicated that
compared with the control group, the expression
of E-cadherin in the TGF-f1 group was down-
regulated significantly at both mRNA and pro-
tein levels (P < 0.05), and Vimentin expression
was up-regulated remarkably (P < 0.05), which
suggested that TGF-B1 can promote the EMT
of PANC-1 cells. However, compared with the
TGF-p1 group, the mRNA and protein expres-
sion of E-cadherin was up-regulated gradually
in the Cur + TGF-f1 and Cur group (P < 0.05 for
both), and that of Vimentin was down-regulated
(P <0.05 for both ).

CONCLUSION: Curcumin can inhibit TGF-p1-
induced EMT of PANC-1 cells.

© 2014 Baishideng Publishing Group Inc. All rights
reserved.
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JUARPANC-1. AsPC-1. BxPC-3%f, kA
Western bloti% 42 L EMTA4R & #E-cadherin.
Vimentin% & 69 & i& ALK E10 ng/mL#y
AL £ K B T -Bl(transforming growth factor
betal, TGF—Bl)ﬁtiﬂ”ﬁ&%\’fﬁPANC—lé[ﬂﬁ@24 h
Jo, FEBE LB TR AT, 5500
10 ng/mL TGF-B1. 10 umol/L Cur+10 ng/mL
TGF-B1. 10 pmol/L Cur&t# PANC-11 e,
B X asT B4, 57 K JAReal-time PCRA
Western blotix 4] & 20 E-cadherin. Vimentin
FiE T A

Z58: Western blot4Z R &, PANC-1.

AsPC-1. BxPC-3@mégE-cadherin& & £
EAR K 3G 5% (1.0040.00. 1.36+0.04. 2.14
+0.06, P<0.05), M Vimentink ik MR KR
35(1.00+0.00. 0.604+0.05. 0.49+0.04,
P<0.05), iX & AR A PANC-1 28 AL 8] Fi
4R IR, TGF-BLAIKPANC-1%0 i X 4 g
A EMTH & T 4L, Real-time PCRA=Western
blot%& £ 2 &, PANC-1@wZ 1%k %5 %
TGF-B14®2 5, 5@k, TGF-pl14
E-cadherin mRNAZ & & £k 3 9 2 T A%
#40.67+0.05, 0.47+0.05, P<0.05 vs 3+
40), Vimentin % I mRNAZ & & N ¥4 2 LR
(%1 42.3840.14. 1.43£0.07, P<0.05 vs 3T
M 2n), $LATGF-BI4E 8 PANC-148 FEEM Tt
#2. 5 TGF-B14848 s, Cur+TGF-p1 & Cursh
#JE-cadherink A LA _EiAAA#H(MRNAS F
#0.984+0.06. 1.34+0.08, P<0.05 vs TGF-B1
28; %8 #0.3240.04. 0.68+0.06, P<0.05 vs
TGF-B148), Vimentin#f FiA(mRNA% 3] 4
0.6340.08. 0.9940.07, P<0.05 vs TGF-p14;
Fan#A1.01+0.14. 0.57+0.06, P<0.05
vs TGF-B141), X & EmRNAK X &R A K
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R W IEAEARZERE T 5o ) — ol 40 g e

1R F LTINS AT, TGF-B/SMADs
AEMTHRS M 5E K, TGF-pil S IAvE
i i HEE MUT A R T e e s 2 28 R B 1) o 2
JEU R 22— AN T SEAIE S, LA10 ng/mL
TGF-B1 AL B AREEBXPC-340 it Ji, He EMTAHIK
4> FE-cadherinZiks Fifl, VimentinZgik i, 12
T e 40 o AEEMTOY. R, AT et ) 25
# L TGF-BLAR RIS AE 5 TS 5 ) do ok 1D Jo s 4
JE, A G B R AN R BThR S, AT R R
X TGF-B 1175 3 (¥ 9 36 40 FREMT (1) 52 1.

1 #EREEA
1.1 A4 AN BN 21 U BRPANC-1. AsPC-1.
Bx P C-3 41 il i [7] 5% B= 5t 13 it 50 B AR A7 4 .
RPMI 16408 577 EE 0 H 56 [ Gibeo A 7. Jify
A1y [ 25 E Hyclone /A H. 223 %5 (curcumin,
Cur)(4lifE>95%) ) B 3 ESigma/s 7. TGF-B1%
W H & EPeprotech/a 7). E-cadherinfa it A
Z i BEPUA. Vimentinffi N 2 e FEPLAIY H 55
[EProteintech’/A . B-actinf i AL v FEHTAA
B AP AR L PTG A oAk
W) Al BCATE H o Sl A&l B s 14
WA F]. Westerndt i1 Gl B B 14
£ ] TRIZoIAAI H & EInvitrogen /s ).
Real-time PCR¥ % 51571 £ X SYBR Green Mas-
ter Mix% B H ATaKaRa”: #]. NanoDrop 20007#
A YEEEE VY H 3% E Thermo Fisher/A ], PCR
S E A T A R A\ A R
1.2 7 ik
1.2.1 Western blotik#& M AL EPANC-1.
AsPC-1. BxPC-34af.E-cadherin. VimentinZ
B FA: (1)F R T3P AR 4 AR AIE 1 e e
4 FRPANC-1. BxPC-3. ASPC, MIRIPAZK[]
SR A A UL SV 1, BCATEIIE FF
A EWEE, FRE DR 55X SDSHEE BT
ZEMHE4 T TIRAIJS, 17100 'C#WE10-15 minff
TR, QFANMFEALEREE(G0 pg)
INFEIEEAT10%S DS-PAGEHEE i vk, ¥ 8 (1
¥ 2 PVDFIE L, 5%’F Whdst TS )i, 20 il 4%
EV 151 75 B % 7 E-cadherin(130 kDa, 1 : 1000).
Vimentin(54 kDa, 1 : 1000). [-actin(43 kDa, 1
2 1000)—HT L AAH N FTHR PARic — i, ECL
; (3)HBioDoc-It 22058t /5% 24 (EEHUVP
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2 (D) IR IPAN C- 140 W 4% A K R 2 13
L F70%I, FIPB ST LUBT i G L5 55 77 Ak
DUk FR12 hy (2)S2K 20 N AT GF-B 1A &9 i
910 ng/mL, X} FRALTC T N2, 4k&:559%24 h; (3)
T BB AR 22 BB N S 4L 40 i R T A& A
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(DReal-time PCRAMPANC-141 i E-cadherin.
Vimentin[{JmRNAZKZL: ¥ HEIEFEPANC-141
JEL 58 G il 55 R B YU RS 9712 h, P43 LA
10 ng/mL TGF-B1. 10 pmol/L Cur+10 ng/mL
TGF-B1. 10 pmol/L CurkbP, A 25 abEELH
IR, Ab P48 hJE R FH TRIzolial | G B4l
il ERNA. KHINanoDrop 200044 & 43¢ 6
THIE RN A A, 7 LA TaKaRailfi# 5% 18
FIEHRNAW 5% JcDNA, /#HISYBR Green
AR HPCR N, 7EStepOne Real-time
PCR systems(ABI, USA)_F$% Jz )W 4 {1 17 Real-
time PCRJx V. H4 B3N AL, #p-actinh
% E-cadherin Rt 519751 4 5'-ACAGCCCC-
GCCTTATGATTCTC-3', N5l ¥ 5 A
5-AAGCGATTGCCCCATTCGTT-3"; Vimentin
W EIF S N5 -ACAGCCCCGCCTTAT-
GATTCTC-3', R 975145 -GACATGCT-
GTTCCTGAATCTGAG-3'"; B-actin_ 3§75 | 41¥ %1
H}5'-GTTGCGTTACACCCTTTCTTG-3', Fii 5|
W} 5'-GACTGCTGTCACCTTCACCGT-3'.
PCRJ W 414 4: 95 C 305,95 C 555,60 °C 30s,
A0MIEFR. B R ZHmRNA I B 5 4100%, LA
224+ # E-cadherin. Vimentin mRNAAX} 3
kg, IR AT R A A R R 360K 22 575 (2) Western
blotiE: A MPANC-14l fiE-cadherin. Vimentin(t]
WIS ¥ PANC-141 i L2235 ZMTGF-B140
] iR AL FEA8 hF, DARIPAZR [ 244 L 4
MR 1, DABC AV FE AR (18 12 JCH AR
PEACEE, AL LA30 pngInFEFFEAT vk . LR
HMJE, 58 —PiE-cadherin(l : 1000).
Vimentin(1 : 1000). B-actin(1 : 1000) % HRP¥5
0 ¥, ECL% 4. FFLABioDoc-It 22034/ i
RYMImage I HTEAA BG4 Y e oy
Fr it LL 8 & 4HE-cadherin.  Vimentin[f 2 (4% 145
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B 1 BEAREEPANC-1, BxPC-3. ASPCZBARE-cadherin,
VimentinfVEBBERIAZL. A: Western blot&s [15%1T; B: & H4H
WA E. 'P<0.05 vs PANC—14]Ifl; ‘P<0.05 vs AsSPC—12ffi.

1.

it 9 PR Limean £ SDE IR,
[ FHSPSS17.048 v A3 T G vt i, 2 BE14L
bl A5 K H B[R 25 5 72 70 T (one-way ANVOA), 41
6] L 8Kk L SDAL M)A 46, P<0.05°h 22 5 4t

TR X

2 #BR

2.1 Western blotix#& M R AEHEPANC-1.

AsPC-1. BxPC-3#mfE-cadherin. Vimentin%&
¥ & i& Western blot4 B BN, BIREPANC-1.

AsPC-1. BxPC-341 it - E-cadhering [ [t 4HX] &
KM 1.00£00. 1.3610.04. 2.140.06,
HHE ARIEACHK IG5, 4110 2 73 B W
FE(P<0.05); 1M Vimentin & A ZR A F 4374 1.00
+0.00. 0.60+0.05. 0.49+0.04, HZEE MK
WS, 2R 2 A 3 M (P<0.05). X R
I3 IFPAN C- 141 Jfa 1) 5t 3 B Re i o e 2, HOo
TEAR R R )T ReBh . m LI ASPC-1,

BxPC-341 ff (& 1).

2.2 TGF-B1 4L ¥ MM JEPANC-1 40 I T A 5 AL
{5 ELAH 22 A AT W, 5 BALAH EE, TGF-B1
Ak R A g BRI P AN C- 1 400 1) 400 i 1) BR AR 5, 1
JEUR B B A T AR A A A I, 4 TR A Hh
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2 10 ng/mLEVTGF-BIAbIE24 hISfRAREEPANC-14BH3HY
TS x 200). A: Control; B: TGF—B1. TGE-B1: #{k
AERERT-BLL

WEIREAZ R KARTE, iR vk 2k, 40 el 1
Bz 1) (R B4k, B AR T S EM TR &2 4H(
K2).

2.3 £ FMTGF-B1 34 AR EPANC- 148 e,
EMT#9 3% v

2.3.1 AR FEPANC-14%8 it E-cadherin,  Vimentin
#mRNA % 1% % 4L: Real-time PCR4E % R, Jik
JIRJEPANC- 141l 22 32 55 35 M TGF-BLAL B, %
ZHE-cadherinffymRNAAH X 1A & 4354 1.00
+0.00. 0.67+0.05. 0.98+0.06. 1.34+0.08,
M Vimentin mRNAM X FKIEE45)41.00£
0.00. 2.38+0.14. 0.63+0.08. 0.99+0.07. &
X RZHAH EE, TGF-BIAE-cadherin ik i,
VimentingZ A W 2% B, 2R3040 25 m L
(P<0.05); TMCur+TGF-B1ZHHIE-cadherin&iA TG
W] B A5 4,(P>0.05), Vimentin U] & R 1(P<0.05);
Cur4lf¥JE-cadherin . 3 [ i(P<0.05), Vimentin
I I W A8 Ak (P>0.05). 4k, STGE-BILLH
tt, Cur+TGF-B1 & Cur4l [fJE-cadherin ik i,
Vimentin#l N, Z 730 g5 5 X (@P<0.05).
HaE RN, I EXNTGE-p1A T R
PANC- 141 g F AT 45 I FHLITEM T FH (&13).
2.3.2 MR FEPANC-148 il E-cadherin. Vimentin
#)7%& & % ik A6 Western blot4h 3 i /R, PANC-1
N4 2235 % M TGF-BIALHE ), %41 E-cadherin

2014-06-28 | Volume 22 | Issue 18 |



BEF, 5 ERENRIREME -RERECHRIE

2569

0 E-cadherin
H Vimentin
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K2t

ac

mRNAFE 7

1 2 3 4
oA

3 EZEBRXNTGF-BIESIVRREEPANC-1ME
E-cadherin, Vimentin mRNAZRIAZE{L. 1: Control4d; 2:
TGF- B 17H; 3: CurtTGF-B14H; 4: CurfH. 'P<0.05 vs Control
2H; P<0.05 vs TGF—B12H. TGF—B1: F{LAAIRT—B1; Cur:

RARIEED M H1.00£0.00. 0.47£0.05.
0.3240.04. 0.68+0.06, Ifif VimentinZg [14H X}
FIE S N1.00410.00. 1.43+£0.07. 1.01 £
0.14. 0.57%0.06. 55X MZHAHEL, TGF-B14H A
Cur+TGF-B1Z A E-cadherink [1RIE M, 1
CurZll 517 & M L E-cadherin & [ £ ik &
WH R, 22 A g 2 L (P<0.05); 5
X FRALAH L, TGF-B141Vimentingik B3 L i
(P<0.05), CurdlVimentinik ] N i (P<0.05),
Cur+TGF-B141 1L TE M W 2 7 (P>0.05); 5
TGF-B14 L%, Cur+tTGF-B1 K& CurZlVimentin
FARAR W, 2= 7 AT W2 P (P<0.05).
i, MR K b, JE—20 308 22 55 38 AT FHIK
TGF-B1i FPANC-141 L [ EMTAL V. (K4).

3 1Wie

b RS S bR AR 2R e RS R A
e b B I (R O B AT AR 2R R R BE 1K)
Al LRI 315, BIRAEMT. E-cadherin/2 i
RN b R, H 8 0 59 B Ok AT 9 i
R 28R B ol TEAE R, Vimentinff
() Jo 4 i e 20 M PR R B B 1, HOod SRR
EMTH ] FE W HEHR". A5t Western blot
SR EIR, R AR IE A BRI PAN C- 140 [ 1)
E-cadheriniA 5% 59, M VimentinZéih i, AN
FCTn) o A a2 3 HVE AR AR 2R e RS e ) ] Rk i
5, X5 SCERIOE A L LA ILUWEM TR
ST TGF-BUHIBEPANC-141 i )5 &2 T gk
MEMTIEAAAL, B2 5 n] WL, 4 i8] BR A2 5,
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A 1 2 3 4 kDa
. ‘ -

43

Vimentin

B-actin

0 E-cadherin
H Vimentin

B 2.0

4 ZBERANTGF-BIESHRIREPANC-1MMA
E-cadherin, VimentinBIZBBRIEZIL. A: Western blotiR
FiZ&; B: EEANTRIAE. 1: Control 2H; 2: TGF—P14; 3:
Cur+TGF—B14; 4: CurfHl. 'P<0.05 vs ControlZH; ‘P<0.05 vs
TGE-B14H. TGF—B1: EAVA KK F—P1; Cur: FEH .

JER IR B8 % S R AR AF HE A AA L, 40 LT 25 oh v
WHIE TE AR R KAR T, Al AR PR Ok, 4 P ey L e
In) [F1) JoT ¢ R B Ak, 3 5 A /)N 21 i IR 9 4 SR
A0,

CAH M RIR, ZHR BN 2 b
M EMTRERR. 8% 5 5 HRIE, 223 50]
Al ot~ R S0 4 R A B (unilateral urethral
obstruction, UUO)% T [¥ 5 ] I £F 4 AL BRI K
AP TGE-B1. o~ N3N & H (a-smooth
muscle actin, a-SMA) & Vimentin&s 13K, M
MAHUUOKR B /NMEFEM TR, b7 5 251
IR R, 22 08 2% 08 1 3 il o-SMA % 3 53
E-cadherinff 1A, R T« BRJEIIIFNZFE
HF(fibronectin, FN)JZRIA, MIHIHI TGF-B1
75T IR H K -2 40 Ji (¥ 5% 234k B ) ot 41 4 An ik
2. 2ok SO IR B ESE, 350 R T
TGF-B1/SMADs{& ¥ A2 1) 2 M7 s BHL T
HK-241 B FEM T F2. Al AU UOREAL K B
B AP Bo-SMAKILIYGE, E-cadherink
YRS, FHEMHAMa-SMAKTGF-B15
HUUOZI L4 i 3% T %, E-cadherinflISmad74

iR EE

[ & A 2 £ %
& 7 6 I S e e,
R AEEMT A A% %
A% AE R AL A
T 0 R BT IR N A
K&, £%%A
BRAFR. F
. EEHGE
BASE Y, Stk
R EE,
EKFPBEREZ
XY
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AN EMTRERE. %40 42 2T 5T o,
23 W I FHF G S 40 B 400 1 I e Jas 4 B T 24
{140 20 15 B 440 S0, (b A R Tl R, 9
MEERARREE Z M E 1A, ERAREHCK
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