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Upregulation of NF-kB and Snail expression in the endometrium of

patients with intrauterine adhesions
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[ Abstract]Objective : To examine the expression of zinc finger protein Snail and nuclear factor kappa B(NF-kB) in the endometrium
of patients with intrauterine adhesions (IUAs). Methods ; Endometrial tissues were collected by hysteroscopy from 34 TUA patients
(IUA group) and 19 non—IUA patients(control group). The mRNA and protein expression levels of NF—«B, Snail, E—cadherin, and
Vimentin were determined using real-time quantitative PCR , immunohistochemistry ,and Western blot. Results :The IUA group had
significantly increased expression of NF-kB(2.478 +0.279 vs. 1.459 +0.323,P=0.013),Snail (2.801 + 0.502 vs. 1.218 + 0.313,P=
0.005) ,and Vimentin(3.581 + 0.650 vs. 1.756 + 0.260, P=0.006) , but significantly reduced expression of E—cadherin(1.324 +0.617
vs. 2.784 +0.647,P=0.023) ,as compared with the control group. Conclusion . NF-«kB and Snail may be involved in the development
and progression of TUA.
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T INPT eytokeratin — i (1:50), 4 CiLk,PBS IEIRIEH 7,
T IN5E 6 3 (1:400) , i PBS BEA6 £ 43 10246 —Hi I Eik
DAPI Fi B (1:5) E Je#% 3 min, 1HEEZ 4 DAPI i ,90%
H{HES W anir s (R Gl N 238
1.6  Western %, 7% ¥ i 42 22 Rs % 48 0 805 09 F 5 W LI
k& e

YAAELL 5 x 10° >/mL FHET 6 FLAR T, FRai i< i 80%



— 1056 —

BERERKZFIR 2019 £5 44 55 8 #7 ( Journal of Chongging Medical University 2019.Vol.44 No.8 )

S, A R A DMEM/F12 (95535 36186 12 h, JefE s
WTIA 10 pg/mL LPSY, 285t 24 h WEEFI AL 257251k
SRS AN, BRI A B T
1.7 it oar

KT SPSS 22.0 X B HATHET 3 M, AL 18] B LE
BERHARRE X ¢ K3, B AR + bRl s (x 25) 08, 10
55K =0.05,

HEAT Western blot,

2 # R

2.1 gRT-PCR # | NF-kB ## Snail, Vimentin ,E —cadherin
mRNA 4%

J qRT-PCR AR5 5 ASH I KG 2 41 X R4 -5 Y s
NF-kB Snail . Vimentin \E—-cadherin mRNA {33k, [F]%F HHZH
AHLE NF-kB mRNA YRI5 1% BE2H (2.084 +0.322 vs.
0.756 +0.144,:=6.515,P=0.002) ; Snail mRNA 7 IUAs 21
FBH B NI R RIRE R G N (2.574 £ 0.153 vs. 0.385 =
0.105,:=21.083,P=0.000) ; Vimentin mRNA {#] ¢ 35 & W] i &5
FRFRELH (1.396 +0.223 vs. 0.888 + 0.066,1=3.779,P=0.010) ;
E-cadherin mRNA &35 & WG 7% B 2H (0.750 + 0.096 vs.
1.141 £ 0.103,1=-5.107, P=0.002) ; W& 1 75,

31 Owma 0 RB# .
b e
i
5, ] —-
z
=
g
= 14
=
0 T T T Illl
& & & S
Q' 7 O S
@80 $§ {x“\e .
@/

a: SGXIRZHAN L, P<0.05 5 b 50 IRZHA L P<0.01 ;¢ 5% TRZH
A, P=0.0000

1 RIEHEE ST A EEFE RE NF-«B. Snail. Vimentin,
E-cadherin mRNA 18X} Rix 2

22 FIRALALF F &M IK NF-«B 47 Snail  Vimentin E—
cadherin %9 &iA

NF-«B 7 1 B 4 A B BT 2 i b 3 320k s s &
FLO AT FANMAZ A . Snail 7EANARTTRIAAZ HR A 3k | BT
Yoo, SRR AR R TR, X IRAIAE LE  NF-B £ 155
2H TP A FE A I B TR (0.159 £ 0.05 vs. 0.147 +£0.03,1=3.104,
P=0.018) ;Snail FJFI5 W] RIEES (0.409 £ 0.073 vs. 0.154 +
0.069,¢=51.898, P=0.000) ; Vimentin 434 i) /5t 40 i i 5 v

TEE RS B T e IR AR L rh 63k 171 (0.169 =
0.06 vs. 0.132 £ 0.02,1=3.459, P=0.007) ; E—cadherin 24 I FZ 4
L BN o T il 1 4, 01 R € 8 b U e
LA FIRFEE (0.089 £ 0.113 vs. 0.162 = 0.054,1=—5.472,
P=0.001), 4nf& 2 s,

E

NF-kB Vimentin Snail

adheri
B

i

kgl

C
0.4 T
o [ e
% 0.3 O 55
R 024 b _a =
ﬂ
=g 0RO T
0.0LLL ; . .
& & >
&80@‘ @/\'- g \&eo‘ o
Q)/

a: G IELIA EL , P<0.05 ;b 5 5%F BRZL AT HE , P<0.01 3¢ 5 X T IR
AL, P=0.000

B2 fREALERT IUAs BFITERASEEF S HEH NF-«B,
Snail, Vimentin, E-cadherin & QIR %

2.3 Western blot # NF—kB #= Snail , Vimentin ,E—cadherin
a9 G kKT

WA X B2 5 B TR i 4 R D IR 2 2 R B R R
HAIZEE I, F Western blot #1 NF-«B ,Snail . E-cadherinFll
Vimentin (335, 5% AR L NF-«B 19325 W] 8 5
(2.478 +0.279 vs. 1.459 + 0.323,1=3.505,P=0.013) , Snail 193¢
KL ETH(2801 £0502 vs. 1218 0313 ,1=4.678,P=0.005) ;
Vimentin ()35 B & 75 T X IR 2 (3.581 + 0.650 vs. 1.756 =
0.260,1=4.513, P=0.006) ; E—cadherin 43¢5k N 7512030 4 %
% (1.324 £0.617 vs. 2.784 +0.647,:=-2.852,P=0.023) , {1 ¥
3R,
2.4 J§ L ARIRHE o ARE

KRR AN T B IR 1 e A, 26 i oG RE E
i‘i&’éﬂiﬂ@hu%ﬁﬁﬁﬁﬁ PE(E 4), BB T A %

EREINARE R 10 pe/mL LPS /EA 24 h J54lf0E

*Ziiaﬁﬁ , 200 ) AR AN, 0 R T 2 1) D S 40 AR b
(El 4), Western blot #E—5 kil LPS Jl¥i )5 & (#1519
A5 Ak, & B NF—«B J4305 B 2 3 2 (0.156 = 0.258 vs. 0.066
+0.138,1=5.315,P=0.003) ,EMT #H5CZE [ Snail [ 3635 R FEA
SR TR (0.329 +0.056 vs. 0.529 +0.032,:=5.015,P=0.004)
g 5 PR, HALUEA ek — 2Bt .



BERERKZEFIR 2019 £5 44 55 8 H1 ( Journal of Chongqing Medical University 2019.Vol.44 No.8 )

— 1057 —

130 kD

57kD

36 kD

E-cadherin

Vimentin

GAPDH

XJHRZH

(3
65 kD

S|

s
II‘ Histone

pogistel

il

59 O XME4H4d O Rk

4 b
1 . ==
X
w® 34 =
4 2 = IL
+
= 14
Z

0

E—-cad E-cadherin

a: SXHRAIA L, P<0.055b: S REZHAH EE , P<0.01

49 o xiEgl 3 gl
b

I 34 a =
2
F}H{ b
-;. 1- SRR
=

0

NF-kB Snail

a: GXFIRAAH L, P<0.05 ;b 5T RRZHAH HE , P<0.01

3 Western blot #&illl IlUAs ZRFnx1E34E 8 F = MAErR NF-«kB.Snail. Vimentin,E-cadherin & ARIRIE R R HBX RIESE

X EZH

Cytokeratin

. .
- -

LPS#H

B 4 LPS AfxtRAMMAETN AR MM REIELETE

N
29 kD - - Snail

XFRZ] LPSZH

5 Western blot #:ill LPS ZEFnxtBRZE MBI NF—«B.Snail.

O X820 O LPSZH
a

i I
0.4

a

)
il
g 0.2
P
>~
=

0.0 ﬂ I_1|:—|

Snail NF-kB
a: SXFHRALA L, P<0.01

Vimentin,E-cadherin IE B RIEZUR ZHBXNRIEZE

33 it

A 5O YRR AR A SRR ), 8 R T A
15 J5 H B Y AR A T S R U B R
PAES R HRORG 34 R8 8 1) B N BB 0 I P A 44
AU H UL Al A 3T (extracellular matrix, ECM)
BB ALY W B2 R A0S H AR R ek
HERRYTT 2B RS T B ERE DI A  H 2
GITIE T B MR RN 66.0% , 11 55 B 2 5 ARk
HAUN 31.9%°, R TGt — 5%

EMT J& 45 iy R 4 i 7355 = - B9 4 H
N2 b B A AR 1w 1] S5 40 A AR 32 BEER I
kg 20 R AR JEC R 1) FE R IR | AR MR S S T B
2 L 1) o T A 240 B AR [RTEHRE AT R A B
Y E—cadherin FRIEFFEA, 8157 40 bR & 008 25 14
Vimentin F®, KIEPE SR EMT &A1& 2
S A 27 4R AR B Y H S8R Bl R 212 i NF-
R (S i N N I v R e ¢ o =W R 7 T 2
fte, 20 SCRRIRGE NF-kB A~ 549 EMT H 288 7]
WS 5T gt il &8 44k L 5B 25 4 fkTE
B FEREER I Snail 25 LAY SR TR R
ez (BB AR AR ) R A TR R i A



— 1058 —

BERERKZFIR 2019 £5 44 55 8 #7 ( Journal of Chongging Medical University 2019.Vol.44 No.8 )

B ABISE K BE FEA E RE TE RPN -
kB I Snail (B LTF, 6 LPS #A7 i) EMT
Y R B Sl R ) b 2N DR f A D S o
MRS AR, A TS R A B T NF-
kB HI Snail A5 HFRIA, 4RI TE T 5 BT NF-
kB Al fEi T EMT 25 185 R & 4

E—cadherin 7255 H<H 1) 20 i & RS & &,
B2 5 b M 0% SRR R A R AR e
PELLSOE 5 ) 28 M D RE A S22 E ™, Snail AT
E—cadherin 252" {540 il 0] 454055 , (e HEEMT,
Vimentin 322778 T [0] 5t 40 fifg rpr , 4 b Bz 40 i ) 1)
AN AR I HAIRIE N A S e PR R
SRR IR R A0 i A A 1 E—cadherin 3
KD DL R B4R M AR ) Vimentin RIS,
H1 LA B SRR PRI $2 AR5, B JERt i S 1 1
BN IR AT 8 52 i A v BT 40 B 2R AL Y AR
b, KSR AR M SRE A5 15 N IBEAR b e 20 e A
Ry BCET 24 248 LR (B0 LR ZT 248 240 B, (575 40 o A 25
F o3 i Z R YR L, AR ] TRk AR
N E BN, 5 55 N R A e — o 22
S, LR e S % R e — 2D AT

£ £ X M

[11  Yu D,Wong YM,Cheong Y et al. Asherman syndrome—one century
later[J]. Fertility and Sterility,2008,89(4) :759-779.

[2] GRELEL, 2 SCCEERGERIRYTT RN S EREL)). thAR A A ke
773k ,2018,38(3) : 248-251.

3] = Fa, 8 M SEHGER IR S N SR
#,2017,33(10):723-726 .

[4] Lopez—Nouoa JM,Nieto MA. Inflammation and EMT:An alliance
towards organ fibrosis and cancer progression[J]. EMBO Molecular Me—
dicine,2009,1(6-7):303-314.

[5] Schroder K, Tschopp J. The Inflammasomes[J]. Cell,2010,140(6) .
821-832.

[6] Ying J,Zhou H,Liu P,et al. Aspirin inhibited the metastasis of
colon cancer cells by inhibiting the expression of toll-like receptor 4
[J]. Cell & Bioscience,2018,8:1.

[7] Chuang PY,Menon MC,He JC. Molecular targets for treatment of
kidney fibrosis[J]. Journal of Molecular Medicine,2013,91 (5):549 -
559.

[8] Gonzalez DM, Medici D, Hospital RI, et al. Signaling mechanisms
of the epithelial-mesenchymal transition[J]. Sci Signal,2015,7 (344).
re8.
[9] Zupi E,Centini G, Lazzeri L. Asherman syndrome :an unsolved
clinical definition and management[J]. Fertility and Sterility,2015,104
(6):1380—1381.
[10] Stone RC,Pastar [,0jeh N, et al. Epithelial-mesenchymal transi—
tion in tissue repair and fibrosis[J]. Cell Tissue Res,2017,365(3):495—
506.
[11] Wu Y,Zhou BP. TNF-a/NFk—B/Snail pathway in cancer cell
migration and invasion[J]. British Journal of Cancer,2010,102(4) ;639—
644.
[12] Nathan C,Ding A. Nonresolving Inflammation[J]. Cell,2010, 140
(6):871-882.
[13] Pires BRB,Silva RCMC, Ferreira GM , et al. NF-kappaB : two
sides of the same coin[J]. Genes,2018,9(1)E24.
[14]  Zhao Y,Zhu R,Sun Y. Epithelial-mesenchymal transition in liver
fibrosis[J]. Biomedical Reports,2016,4(3):269-274.
[15] Tennakoon AH,lzawa T,Kuwamura M, et al. Pathogenesis of type
2 epithelial to mesenchymal transition(EMT) in renal and hepatic fibro—
sis[J]. Journal of Clinical Medicine,2015,5(1).E4.
[16] Wu Y,Deng J,Rychahou PG, et al. Stabilization of snail by NF-
kB is required for inflammation— induced cell migration and invasion
[J]. Cancer Cell,2009,15(5) :416-428.
[17]  Zhao L,Yang R,Cheng L, et al. LPS—induced epithelial -mes—
enchymal transition of intrahepatic biliary epithelial cells[J]. Journal of
Surgical Research,2011,171(2);819-825.
[18] Kalluri R. EMT:when epithelial cells decide to become mes—
enchymal-like cells[J]. Journal of Clinical Investigation,2009,119(6):
1417-1419.
[19] Cheng ZX,Sun B,Wang SJ, et al. Nuclear factor-kB-dependent
epithelial to mesenchymal transition induced by HIF-la activation in
pancreatic cancer cells under hypoxic conditions[]J]. PLoS One,2011,6
(8):€23752.
[20] Ping FM,Liu GJ,Liu ZJ,et al. Expression of RKIP,E-cadherin
and NF-kB p65 in esophageal squamous cell carcinoma and their cor—
relations|[J]. International Journal of Clinical and Experimental Patholo—
2y,2015,8(9) : 10164-10170.
[21] Peinado H,Ballestar E,Esteller M, et al. Snail mediates E—cad-
herin repression by the recruitment of the Sin3A/Histone snail mediates
E —cadherin repression by the recruitment of the Sin3A/Histone
deacetylasel (HDAC1)/HDAC2 complex[J]. Molecular and Cellular Bi-
ology,2004,24(1):306-319.

(AL G35 . Ak )



