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[(#ZE] HBY P AR -6 (interleukin-6, TL-6) XF 4 i Eca-109 40 M4 58 42 221 7% K [ B 8] o i Ak 1) 5
me, SR HAE AL . ik AR (0,25 .50 A1 100 ng/mL) Y IL-6 4bFH Eca-109 20, R I MTT 2k I 40 Jifg 484 52
20 R JR 5256 Transwell /N2 SZIGAG I 21 i 1T 7512 28 g 11, 966 E & PCR Kl E-cadherin , N-cadherin, Vimentin £ Twistl
mRNA )3 3K, Western blot Kl Stat3 . p-Stat3, E-cadherin, N-cadherin, Vimentin #1 Twistl & 4 ik, 45 S R4A
(0 ng/mL) b3, TL-6 Ab3H2H (25.50,100 ng/mL) 7 IL-6 fERJG 5 | ~5 K Eca-109 4 Mu3GFE3E N, 2 HEAL-ATOC R (P <
0.05,P <0.01), IL-6 &k (0.25.50 ng/mL) 4 24 h 4T AL HE B 4 31 (18.20 +0.89) . (23.77 £0.40) F1(25.27 =
0.93) mm, 5% fE2H (0 ng/mL) LA, IL-6 Zb 320 (25.50 ng/mL) Eca-109 4 il {& 4N E R FE 251 W3 fm (P <0.05, P <
0.05) , IL-6 #5-¥&)¥ (0.25.50 ng/mL) 21 ZF 1 Matrigel Ji 1) 41 i 4351 >4 (70. 33 £2.36) . (103.00 +3.51) . (118.00 +4.00)
A/ FARF, 5% BEZ (0 ng/mL) HuAE, 1L-6 AbFEZ (25,50 ng/mL) Eca-109 4 il fA4h 58 itk Matrigel i (19 2 Ja i fk B9 5 44 o
(P<0.05, P<0.05), s = PCR &5 Bx, 54 B4 (0 ng/mL) #H kb, IL-6 4b ¥ (25,50 ng/mL) 2 N-cadherin,
Vimentinfll Twistl mRNA 1531 ( P <0.05, P <0.05) , E-cadherin mRNA FEiAFEE (P <0.05) , Western blot 455 B8, 5
S BRZH (0 ng/mL) A k., IL-6 4% &b 3 (25 .50 ng/mL) 2H p-Stat3 . N-cadherin, Vimentin Fl Twistl &[] 3235311, E-cadherin &
H#BFRAIC, Sta3 A RBEAH B, 8518 TL-6 W25 &8 Eca-109 4 fi{k /M4 5E (R52 . EBRE ) MR [ JZ
() o A ik B, FEHL ) W] B A 16 4L Stat3 2 11, L IE Twistl 3Rk, if — 25 ¥ EMT % 11 ( E-cadherin, N-cadherin #]
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Effects of interleukin-6 on invasion, migration and epithelial-mesenchymal transi-

tion in human esophageal carcinoma cells

Zang Chunbao, Cao Shu, Li Fang, Chen Xingyue, Li Shaolin ( Department of Radiation Medicine, Chongqging Medical
University, Chongqing, 400016, China)

[ Abstract | Objective To determine the effects of interleukin-6 (IL-6) on the cell proliferation, inva-
sion, migration and epithelial-mesenchymal transition in human esophageal carcinoma cells. Methods The
human esophageal carcinoma Eca-109 cells were treated with 1L-6 at a dose of 0, 25, 50 and 100 ng/mL, cell
proliferation, migration and invasion were detected by MTT assay, cell scratch test and Transwell chamber assay
respectively. The mRNA expression of E-cadherin, N-cadherin, Vimentin and Twist]l were evaluated by real-
time quantitative PCR. The protein expression levels of Stat3, p-Stat3, E-cadherin, N-cadherin, Vimentin and
Twistl were detected by Western blotting. Results Compared with control group (0 ng/mL IL-6 treatment) ,
the cell proliferation was in a dose- and time-dependent manner when the Eca-109 cells were treated by IL-6 at
25, 50 and 100 ng/mL for 1 to 5 d (P <0.05, 0.01). IL-6 at 0, 25 and 50 ng/mlL resulted in cell 24-hour
migration distance of 18.20 +0.89, 23.77 £0.40 and 25.27 +0. 93 mm respectively, with the 2 later doses
significantly longer than the former (P <0.05). 1L-6 of above doses also resulted in the number of 24-hour
Matrigel-permeating Eca-109 cells of 70.33 +2.36, 103.00 £3.51 and 118. 00 £4. 00 /HP, respectively,
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with the number in the 2 later groups significantly larger than in the former group (P <0.05). Real time

RT-PCR showed that the mRNA expression levels of N-cadherin, Vimentin and Twistl were significantly increased

and the mRNA expression level of E-cadherin was decreased in IL-6 treatment groups (25 and 50 ng/mlL),

significantly different from those in 0 ng/mL group (P <0.05). Western blotting showed that the protein levels

of p-Stat3, N-cadherin, Vimentin and Twistl were significantly increased, and that of E-cadherin was

decreased, while that of Stat3 had no change in IL-6 treatment groups (25 and 50 ng/mlL) when compared with

0 ng/mL group (P <0.05). Conclusion

IL-6 promotes the cell proliferation, invasion, migration and

epithelial mesenchymal transition in human esophageal carcinoma cells by constitutively activating Stat3, up-

regulating Twistl , and regulating EMT proteins ( E-cadherin, N-cadherin and Vimentin).
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EMT) J&:38 [ Bz ANAf e el PE AN b R 20 i R AE I 3K A5
[i) J A e T N AR R TR RE O R 42, HLAE e 1= 28 e
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1.1 #4

N B E i Eca-109 20 il W F v B Bl 2% B L 1 240 il %
RPMI-1640 537 516 4 1l 3%5 14 T Hyclone ; Recombinant human
IL-6 Ity F Peprotech; Hi {& Stat3 . p-Stat3 ( pS705) . E-cadherin,
N-cadherin, Vimentin 1§ F Epitomics; $T f& Twistl 5 F Santa
cruz; FifA B-actin I F4b 5T MU IE A ; HUR i ALY W bR iC 1L 2E
Btk 1eG Wy TR E W) ; Transwell /N2 (8 pm) Il T Millipore ;
Matrigel JZgF BD 23] s MTT %750 £ L 42 2 (1 $#2 UK 71 & L ECL
A 0] & 0 T L EE AR 5 Giemsa B4 I T R 5 2 s RNA
PRGN & S iE R & PO E B PCR R & T K%
EAEY.

1.2 fmpess I & 2h 4 Behl

Eca-109 4L, % B4 32 T4 10% B4 1fL 75 i) RPMI1640
WEFREED BT 37 °C,5% CO,MEAE N 15 5%, 100 pg Recombinant
human IL-6 ¥ F 1 mL PBS v, 3 B S 56 5320 43 5 B il i 0.25
50,100 ng/mL ¥ JF
1.3 MTT #:n| Eca-109 #m it 64 3 74

B XHEUY Eca-109 04 F T 96 FLAR P, 41 A% 8 0 2 x
10° /FLANM , T 40 B I B 5 49 B 25 AR [k JEE (0.,25.50.,100 ng/m.)
IL-6 [ BEFR BRI, SR M B % 6 NS AL, 4 TE I A 254
Ji 1.2.3.4.5 d # SR & Ui in A MTT & M5 5% 4 h, imA
DMSO 150 WL, 55 BbRA LA 45 L 490 nm K Ab A6 5% B
E[D(490) ],
1.4 fmfeX| Rk

BB 25 20 40 A (1L-6 0,25 .50 ng/mL fEH] 24 h) 455
F 6 FLA P 4B R 5 x 10°/FLARML , 75 200 M I BE A 22 4
S, TS EERY 10 wL AR Sk 550 %) 4 Z5R548, FH PBS Uk LRI F
AR, 3 18 75 1. 5% MG A I3 A5G 32 3 85 5%, 45 e o 1 15
3AEAL, BT 37 C,5% CO, MR N 7. B8 st 40
T 0.24 .48 h QYR ALA 19 AE A, ] Tmage pro plus 2040 45 41
AT B A SR 3 IR,
1.5 etz £

Matrigel Ji& 4 °C i M5 , FH G I T T4 (9 1640 35 5% 4% [
1: 8 (1) LU 51 7 B¢ Matrigel Ji2, %5 100 L F B¢ J5 Matrigel Ji2h A
transwell /NEE N /NEIA 24 FLAH,37 CHEE 4 h i 5
JBER, B E0 301 4% 4H 40 g (11-6 0,25 .50 ng/mL {EJ] 24 h) , J]
TC LT H5 7 AL A 1 x 10/ mL (¥ 40 2 38, B 0. 2 mL i A
% FEMA 0.6 mL % 10% G4 1L R 7735, A4 3 8
fL, HHERFR 24 h 5 BUR /NG AR 25 Matrigel i IR 28
IR ANNE, 2 5 T [, S AR U (5,400 %4 TR, T
AR, AR SR AT 3 K
1.6 %% PCR 4&n

U514 2H 4 M (1L-6 0.25 1 50 ng/mL /Ef] 24 h) , #%
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HE RNA S IR & S S i s ialm) G Ut W, $2 05025 b 41 i RNA
FERHe sk R DNA, R ] SYBR Green 4Ll i g 47 52 I 5 it
PCR )i, LA GAPDH g 4 231K, R 27 2“3k 3 L N 1Y
AR IR, &L 1 519 h K% AR W& 0, 517
WKL,

1.7 Western blot #&

R A PO SR I AN A A R T E
MRSl 50 pg S IHEAT SDS-PAGE HLIK , SR J5 ¥4 £ 116 BN
) PVDF & |, &% 5% AR W3 k3 ity PBST P4 1 b, in A—4t
4 Citw, — PR B 5] (Stat3 1:2 000, p-Stat3 1:2 000, E-cad-
herin 1: 2 000, N-cadherin 1:2 000, Vimentin 1: 2 000, Twistl
1:500) , —#i 37 CH%F 1 h, ECL 4k %6, Bio-Rad EE I 514
RGRAE L, Quantity one BAFFEAT K FEME 70 AT, B 2H 52 0
23,

®1 RITATREEE PCRI5IMFF
HEH F19Fs (5" ~3")

E-Cadherin ¥ TTGCTACTGGAACAGGGACACT
T GGAGATGTATTGGGAGGAAGGTC
N-Cadherin ¥ CATCCTGCTTATCCTTGTGCTG
T CTGGTCTTCTTCTCCTCCACCTT
Vimentin i AAGGAGGAAATGGCTCGTCAC
R CTCAGGTTCAGGGAGGAAAAGT
Twistl ¥ AGCAAGATTCAGACCCTCAAGC
T CTCCATCCTCCAGACCGAGAA
GAPDH 3 TGACTTCAACAGCGACACCCA

i CACCCTGTTGCTGTAGCCAAA

Oh

24 h

1.8 %o
BAGLL x £5 Fon, N SPSS 14. 0 Ge i 84 k47 B R 0y
LT,

2 HR

2.1 IL-6 42 Eca-109 &g B4k 9158 54

MTT SEG 45 3 on (3% 2) , A% X JE24H (0 ng/mL) ,IL-6
K AbPRLH (25,50 #1100 ng/mL) B D (490) {E 140, H W%
TL-6 (18 e Jo 1 O VB FH B I 8 o i 346 o, 252 0 2t 8-k 2806 R
(P<0.05, P<0.01),

*2 AEBESREIRE IL-6 33 RE 7 Eca-109 414 5E R %00
[D(490) ,n=6, x +5]

IL-6 ¥R 451K H2 KR H3K Hi4 K H5K

0 ng/mlL  0.22 £0.03

0.32+£0.02 0.45+0.02 0.65+0.04 1.00+0.08

25ng/mL 0.25+0.03  0.36+0.01° 0.56+0.04* 0.80 £0.04* 1.27 £0.04>
50 ng/mL 0.25£0.02  0.40+0.02* 0.62+0.04* 0.92+0.06> 1.40 +0.04"

100 ng/mL 0.26 £0.03  0.42+0.03* 0.70 +0.02* 1.08 £0.06"> 1.64 +0.04"

a: P<0.05,b: P<0.01,%5 0 ng/mL IL-6 g

2.2 1L-6 32 & Eca-109 Zmja ik M 45 4% A

U RIIR IR AR ILE 1, XHIEZL (0 ng/mL)24 h 4 i
FEHEE A (18.20 £0.89) mm, i 25.50 ng/ml TL-6 4bFH2H 41 il
R 53 (23.77 £0.40) . (25.27 £0.93) mm, X T
Xt HRZL, IL-6 45 4b PR 2 Eca-109 41 i 74 40 B JE 25 3% Jn (P <
0.05) . HPFf#E IL-6 [y AR, RIEBE R,

25 ng/mL
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A:0 ng/mL IL-6;B:25 ng/mL IL-6;C:50 ng/mL IL-6
B2 ARERE IL-6 A 24 h Xf Eca-109 42228 e (LM x400)

2.3 IL-6 ¥ 40 Eca-109 Zmfik 9M2 & 5k A

Transwell /N {2 28 950 245 R UL P 2, Xf B2 (0 ng/mL)
24 h YHfLZE T Matrigel 80 44 i > (70. 33 + 2. 36) /40, 1M
25 ng/mLF 50 ng/mL 1L-6 Ab B 4] %% i Matrigel i 19 41 Jit N
(103.00 +3.51) /FLEFF1(118. 00 =4.00)/FREF , AHXF F X} 1
2 ,1L-6 25 A FR2H Eca-109 4i LA Sh 2818 Matrigel JI2 1) %5 3
(P <0.05) , AR 1L-6 (v R A, RIEMCR,
2.4 IL-6 3t Eca-109 4@ fz E-cadherin, N-cadherin

Vimentin F= Twistl mRNA % iX 45 % v

SIS B PCR 3 25 LR 3., 5% BRZH (0 ng/mL)
L%, IL-6 £ AbHHLZH (25 F1 50 ng/mL) E-Cadherin mRNA ik
[4{f% , 1 N-Cadherin, Vimentin Fl Twistl mRNA 33515, 290
YA (P<0.05),

6r oo ng/mL 4
| E25 ng/mL 2

| N50 ng/mL 41

K4 W100 ng/mL 4

=

ZE 3r a

g a NN

= 0

E I
a, \

0 E-cadherin I N-cadherin Twist1
a:P<0.05 ,5 0 ng/mL 2 3t45
B3 SEM%EER PCRGNRERE L6 33 Eca-109 41
E-cadherin  N-cadherin . Vimentin 1 Twistl mRNA 7§

POE 37

Vimentin

2.5 IL-6 %F Eca-109 g A& Stat3 . p-Stat3 | E-cadherin
N-cadherin . Vimentin #= Twistl % ik 65 % vh
Western blot 25 5 UL 4, 5 XFHE4H (0 ng/mL) L, IL-6
AL BEAL (25 1 S0 ng/mL) p-Stat3 FIKHIAN, Stat3 (K5 TCH]
BHAE, 5 XA L, L6 £ 4b B2 (25,50 ng/mL) 4
E-Cadherin#2 35 it , i N-Cadherin il Vimentin . Twist] 3% 1
i, E2ERERER,

«92x10°
Stat3— e 9210
AL T 3
E-Cadherin— ”\%'M 13510
L i 4
N-Cadherir— 3 B < 140x10°

Vimentin—> | Se————— <57 10’
Tuist] > = m— — 28410’
B-actin— MEEEG— | | ()’
1.2.3 5% 0.25.50 ng/mL IL-6 48
&4 Western blot #&ifl] IL-6 Xt Eca-109 ZHff Stat3  p-Stat3.
E-cadherin N-cadherin , Vimentin #0 Twistl BJ3i%

3 i

FZff A % 6" (interleukin-6, 11-6) &—Ff 23
RERY A= TG M 22 IR o, 2 SRR T AR E e 4 i, 7
o3k AT T B W ANME AT 4 20 i | A8 PN B i
SSe bR N BE P A 116, 1L-6 15 g v S
F1k 16 BB FH T Iei 4, 412 h s BTt
IL-6 38 38 H 32 {4 A% T 8000 Jak/Stat3 {5538 %, B %
Stat3 ({8 55 S M 1540 T 3, Signal transducers
and activators of transcription 3 ) — ZR{AAK [T 55 JRE A A% JE
9L ST I, Stat3 SR A A 5 i i Jak/Stat3 7R
TR DGR S PR, 7 200 B 38 5 A 43 A v ke 3 DG B
FAYY . TL-6 5@ i 45 Jak/Stat3 {5538 B 7 £ 5 D
BT M3 L6 nl fE & 45 2 i)
PR Jak2/Stai3 f5 538 B O WLIESE 5 Z A iR
B R REEDING, RIEE RS MRS, H 55 %
WRAEAHSE S T IL-6. 75 £ 45 4 B 4 L (R 28 i B A
EMT gL, B OLa DAL v AT A

AWFTE LR, IL-6 43k 2 AL B4 Eca-109 40 g {4
HMEFEIG I, (RSN TR R 268 13 m, HREE 10-6
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VR BEBG R AR HEVE I3 R, B R ASOC R IS R S
SCHRL T — 12 438 — 2, $#/n IL-6 i if 2 % Jig Eca-
109 20 ML IARSMEFE , eI B4 Eca-109 AHHfLRSM TS
iR ZE Y HE

EMT ) 32 2R 1AL 35 40 MO B 28 N B B2 RV Ak R
) SRS | b B Al bR 75 23 5 8 98 (4 E-cadherin ) 1]
Jan B A & 4> 89 B 98 (40 N-cadherin A1 vimen-
tin) "o R KA bR R AL i FE o E-cadherin 26
IR A G HEVE R VE T, 2 54| E-cadherin 3£
i85 EMT [ 32 2058 5% R A0 5 PEFE 7% sk M il PR -1
Snail | Slug FIFEfilt 42 5E- 28 -92 e % 5 [ Twistl , {55
M E e L A e AR rh R B EEAEH,
TGF-B. Wnt/B-catenin, PI3K/AKT/GSK-33 ., IL-6/Jak/
Stat3!' -~ A

EMT 7 i {2 22 Rl 5% v 2 e vE g 7
AT 7T & B TL-6 fRHE B4 Eca-109 4 ffliASMERS
AR ZEMIRE J7, HEM TL-6 2 5 i 5 3 B8 i Eca-
109 4fiffl &A= EMT, DT F 2 48 9 A A (= 28 T R 1Y
BT o AUEUR FH 52 I 951 € i PCR Fil Western blot
#: E-Cadherin N-Cadherin . Vimentin £ Twistl mRNA
ME AR RIA T, 458 EKW] IL-6 /£ mRNA A& H
34 1] J5 40 g A & 43 T+ N-Cadherin | Vimentin Al EMT
sk I Twistl (3K, T _E B2 40 il Aw 38 25+
E-Cadherinff [R5, 458 48R, IL-6 @115 S 2 E
Eca-109 #fiffl & £ EMT, M\ ifi {2 2 14 b i % F1 {2 22 1)
REJT, ILE5 AR o e 1 TL-6 {2 248 Eca-109 4
MR AR 22 I HLE . it — 2 o IL-6 i 24
Jiti Eca-109 4 ffd & A= EMT AL, A0 50 R HH West-
ern blot fl] Stat3 \p-Stat3 [JFRik, 25 R B~ 1L-6 £
J& ,p-Stat3 FIEI AN, M Stat3 i F L TCH Bk AF, %
B TL-6 JK 4L Stat3, #1F Jak2/Stat3 {5 W K, B S
B Eca-109 40 & 4 EMT, X — 25 R 53CHk [ 11 -
12 4 —3,

g5 LR, AR UESE IL-6 ZEAR SN i) {2 i Eca-
109 Y458 (=28 i, 5 B B Eca-109 i il & 4=
EMT gie7A8 , HHLH] AT 838 2o 0% Jak2/Stat3 {54538 fi#
WP EE R Eca-109 40 EMT 3 f2 , #F— 25 {2 3 i i
BREMER, £ IL-6 75 8 & w41 il (= 28 12 F8 Al

EMT o 72 ke 21 5 22 i AE X O i ) 1L-6 i %
AR TR/ L O T e

SE Lk
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