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L AE T A A 23 L, S AR AG I 1 N A 2 TkB-oo (NF-kB #4185 F1 ) A% 5 s K5 P65 (E-HY
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Role of NF-kB signaling pathway in treatment of intrauterine adhesions by human

amniotic mesenchymal stem cells
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[ Abstract | Objective To investigate the role of IkB-a/NF-kB signaling pathway in the treatment of
intrauterine adhesions (IUA) by human amniotic mesenchymal stem cells (hAMSCs). Methods In wivo
experiment ; 18 SD female rats were randomly divided into Sham group, IUA model group and hAMSCs group.
The number of endometrial glands and the percentage of fibrotic area were calculated by HE staining and
Masson staining, respectively. Immunohistochemistry was used to detect the expression levels of IkB-a
(NF-kB inhibitor ) , nuclear transfer factor P65, E-cadherin and vimentin in endometrial tissue. In wvitro
experiments: hAMSCs were induced by exogenous growth factors (10 ng/mL TGF-g1+EGF+PDGF-BB) and
10 nmol/L. BAY11-7082 combined with above growth factors for 5 d, respectively, and the cells without
treatment served as blank control. Fluorescence quantitative PCR was used to detect the expression levels of
IkB-a, and cytokeratins CK-7 and CK-19. Results In vivo experiment; The expression levels of IkB-ar,
P65 and vimentin was significant higher, while that of E-cadherin was obviously lower in the model group than
the Sham group (all P<0.05) ; the expression levels of IkB-a, P65 and vimentin in the hAMSCs group were
notably lower, while that of E-cadherin was higher than the model group (all P<0.05). In vitro experiment
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Compared with the control group, the expression of IkB-a was decreased but that of CK-7 was increased in the
induction group; The expression levels of CK-7 and CK-19 were increased significantly in the inhibitor group
than the induction group (both P<0.05). Conclusion hAMSCs transplantation have therapeutic effect on
uterine adhesions, which may be due to its promoting the transformation of hAMSCs into endometrial epithelial
cells by inhibition of IkB-a/NF-kB pathway activation.

[ Key words ] intrauterine adhesions; human amniotic mesenchymal stem cells; stem cell
transplantation ; NF-kB
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WEREY L BEST R WAE ORI B A 5 3 e R A T 4
i R BRI K [ A S D TR R A5 B A T T
-k B J&—Fh 2 AAAE T 40 A v 1) 2 D) RE A% FE sk
¥, A Z A, AT 2 B A R ik, okt
A T A LA e 200 00 S g ) R PR A A
PG AR L TE TUA 1B N IEZH 2P A 7E NF-«B Ji
B SRS T o A4 NF-kB 55 TE IUA (976
S R WS B MR WE? I, A
DL NF-«B 5538 8% 4 VIS, 380 HAE hAMSCs #48
BT S R R b BT R R AR o

1 #MRERE

1.1 ##

L1 SEBCRIE FRREPRAR R T ERERKY
Ao A Ak 1 e % i PR IS B R A o e B — R e 7 B
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1.1.2 SZBGah¥  SPF Zef@hmEr: SD KL 18 H,
W A R R R 2E SR sy ot . R 220~250 g,
5 515, BRI

113 St SE g fr R A A G AR i v
(PAN ES) .DMEM/F12 ¥5 3% % ( Gibeo /4 H]) JEEH
(A K) 1 B (Sigma A 7] ) \HE JZ Masson

Pt il & (AL RS ERHCA AR g ik
F & SPO001 ( 1 AZ 4 M) APl B IkB-a HLA ( Abcam
AE]) RPLE Vimentin P65  E-cadherin ( CST /A H]) .
BAY11-7082( = K) . %% 5657 & .\ TB green K H
TaKaRa /AF], PCR 5|9 _FifgA) TAA FRAF G .
1.2

1.2.1 hAMSCs 705§ 200 PR R0 & B YI
PNE S e R T NE SY TG B i 1 R S
R :hAMSCs 5 i %35 CD29 . CD90, /K # ik CD45 .
HLA-DR, [0] BiAR 0 8 82 1 BH PR R8N 3Rk B
EPMEAT . SEERERNT . KE AT
il BT B Z 21, PBS [ 52 bk B 25 5% B i v % 44
BIEIFH LB B U T 5 4R 0. 05%
JBEE T 37 CHEIRFR G AL 30 min, K& 2 1K, &
ML REFRIELAE AL, B 070 LI N LA
L5 58 1 mg/mL 1 BYf )50 37 °C 5= 4L 90 min,
200 H 4 it i, SRR, B0 JIITUE , 7 10% Ji
A 135 ) DMEM/F12 8557 5860557 5 2~3 d il 1K,
AR Ak 80% LA IR IR 3 1Rdnifss A
1.2.2 SEueore Jodws % 18 g BeErE SD K
530 3 41, B : Sham 41\ TUA BRI Z{ Al hAMSCs 41
(F5HH4) o Sham 2 AT DIRRIRAL B ; TUA BRI 21 f2
hAMSCs 21 34 2 B 42 55 Jy 5 04T A5« 1) K BRI
5T 10% K5 AR (3 mL/kg) JBREE, T 1 I8 EH AT
YITF V7B 58, ok B I A I 2 5 i , Jf:
WFERRT I, I E RS A 95% LBE2Y 0.5 mL,
Smin 5, WFEEEHG, L OB, AMEKRE
e T SR OB % (TUA ) Y R 4B 2 . SD
KA SERL 1 A Ja, —UIF I, ) il (47 B
T 200 Wl hAMSCs (2x10° 4~/mL) 4129 -
1.2.3 AUz EURRE NIt hAMSCs £
4 J G A SERTA K B Y8 5 e v, 1
T EREWTH Y] A, HE Masson 448 J THC 3225 1 |
ULEH B T . HE Ye @ F 505 BB IR AR S 5,
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AEAb SRR B LA 5 PN S [ o AR AR T AR 2 ) L 5
TR IR A Y Wt el b e A A N
fEigH 20 TkB- . P65  E-cadherin , Vimentin 33155, fH
PEFRIB MR A, LA Tmage J 30408 ] 7 364 B8040
i, B ML RE 3 MR A, Bk ) A REFLERE 3 N
FEALET A T B DO A T IR 22 LA

1.2.4 hAMSCs ES4ME B 3 4t hAMSCs F 6 1L
M HEE T, AR 5 35 30% ~40% B, 15 F 2 1
FAIL T el A7 2% FBS ) DMEM/F12 + (10 ng/mL
TGF-B1+10 ng/mL EGF+10 ng/mL PDGF-BB) , %l 20
FH 2%FBS f) DMEM/F12 Bl % % hAMSCs, g K
W ESLE SR S5 do ik — i NF-«B {5518
#% 5 hAMSCs 55 /31L& & , 7 hAMSCs 5 5 73 ik
FrEgRIErR A 10 nmol/L BAY11-7082 (41 p-IkB-a
PR A, AR U2 ) , DA TR AT 0 P 4 ) NF-wB 38 2 1)
AL, DA A & 7 095 S AR 3 IR B K46
W, ESHGFRS d

1.2.5  SEmP#tE & PCR IR S S
By 4420 hAMSCs [ IkB-a,CK-7 ,CK-19 mRNA 33k
TRV H% BN RNA 46 O] v B 45 52 B S 56 21
XTHRZ 6 FLAR 1 RNA, 43 5| LA 1kB-a, CK-7, CK-19
RAERE AT 1), i BRG0 A S a0 & 1 W kA T RS
Fo IkB-a 519741 [ iF 5'-CTACTGGACGACCGC-
CACGACAGC-3', F % 5'-CGAGGCGGATCTCCTGCAG-
CTCCTTG-3';CK-7 8| ¥ )% 5. i 5'-AGGAGATGGC-
CAAATGCAGC-3", F ¥ 5'-ATGGCCCGGTTCATCTCT-
GA-3';CK-19 5|# 4. L1 5'-CAGGTCAGTGTGGA-
GGTGGA-3', F i 5'-CTTCAGTCCGGCTGGTGAAC-3';
GAPDH 2| #1551 Il 5'-GTCCCAGCTTAGGTTCAT-3',

T U7 5'-ATCTCCACTTTGCCACTG-3", PCR JZ o 1A % -
REME VAR RSE N 20 pL, PCR W3 &1
A 95 CHARYE 30 ;95 CAFPES 5,60 °CiR & 30 s, 1F
PR 40 Y65 CLARLEM, ) GADPH Jy N2 MR {E Ct
I H P FE A IkB-a, CK-7, CK-19 mRNA F ik 7K
T A E 3 AR L, HE 3K, MRS
PAAG Fe kit 2722 fH,
1.3 %itoM

SR SPSS 22. 0 Geit B b B . 35 SRR L
xxs Foono BT IER AT RO 255K R, A
FEBCR ST FEAS ¢ /556, Z 4] HLBCR FH LR R 2
307,32 LSD 3k 47 45 41 0] 2 E LB G 3R Ak i
a=0.05,

2 R

2.1 TUA #A 84 5 F= hAMSCs 7% 77 #F

Sham 25 B} s 45 46 1 BT T2 58 38, 8 P RS A
WAE A TR T IZFEICZE, BRZES (K 1A),
WS AR Yt o3 A 355 (B 2A) 5 5 Sham 21 L4, TUA #E
RUZH B s 25 R S A8 28 BRI 2K, b B 200 2 A0 1k
I, ) 5T J2 JEL B AR, B AR 5 A T 2k (P<0. 05, K] 1B,
2 1), [R]sE A S A DL e 2T 4 B G IR, 1B N IR
W0 2 4Ll 2 (] 2B 3% 1) 5 $/R i a7 TUA #5
T, 5 TUA BERIZH %5, hAMSCs 205 s T 25 3 2 ik
LR AT UL b R 2 A, IR AR H B RS i (P<
0.001,[& 1C 3% 1), 7 N B4 4E 10 78 B W] 2 ok 2
(E2C.3 1), $/RE N hAMSCs GEAT R 2
VET5 PR AR 25 40 e K RO 7 8 N AT kA e
B, T 36T B RS 1% VR H

%

A :Sham 28 ;B;TUA #2428 ;C.hAMSCs 28;D \E F: 5% 4 A B.C ZAEZ 52k K
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A :Sham 28 ;B.TUA # A 28 ;C.hAMSCs 28;D E F: 5% 4 A B.C ZAEZE 53 K
2 Masson FELNZHFENETELER

®1 FEHXRFENRBREHERFELB S (n=3,525)

2] PAECEH /A LU E ST (%)
Sham %] 6.330.33 0.40+0. 07
TUA BERIZH 0. 00+0. 00 0.71£0.07*
hAMSCs 41 5.11£0. 19" 0.41x0. 06"
FAH 689. 091 72.364
P <0.001 <0. 001

a:P<0.05,%5 Sham #1}t45 ;b P<0.001, 5 TUA A2 A) 28 b 4%

2.2 hAMCSCs #Ai#7 4] T & ML LR F IkB-o/ NF-kB
3B ¥%E  Vimentin % ik T, E-cadherin £&3& L
X452 B NI ST e H AU # e, e
IkB-o 7& Sham 24 & hAMSCs 2H 1 & PN () it M b 7
2 0 P RSB YA 3R, TERG % R N IR A 2 A ]
R A K T P65 7E hAMSCs 41 K IE #5544
2, 32 AR [B) BT Y IR A 45 4 R/ I 4 R L 1) 4
BT ek i AE TUA AR 9 55 N B2 2 b DA )
FiR ki 235 o0 3, HLAE A0 A% e 0k 1 B B 3 m; E-
cadherin FEAE | A FE5 ; Vimentin FEAETEHRH
JEETE] ST 2 i 235 (18] 3) o 55 Sham 4 (IE# 5 N
) b, TUA FERIZH TkB-a, P65 | Vimentin 335 )
HH B3 ( P<0. 05,35 2) , i E-cadherin 33k 01 3 3>
(P<0.001) ; IUA BERIZH th P65 323K B S 14 o H. 1] 240
WuA% 5 7, $87R  NF-B 38 BEH0E 7T RS 5 R & B
A, 5 TUA BEAIZ L, hAMSCs 4 1kB-ou, P65
Vimentin B2 F & (P<0. 001, 2) , E-cadherin I &3
n(P<0.001,3 2) ;hLAMSCs 2 IkB-o. P65 Vimentin .
E-cadherin 3k 5 Sham H 2 R LFK = L (P>
0.05,%2) ., #&/~ hAMSCs FEAH REH il 7 P B4 21

e NF-wB {5538 8% (19 90305 , 300 1l [a) oo 2 4 2 L fie
PR R L R AR A

%2 IkB-a.P65 E-cad VIM ZE&AXRFEHEH
RIZER(n=3,%+s)
2051 IkB-a P65 E-cad VIM
Sham 41 0.2420.01 0.37£0.01 0.47£0.09 0.24%0.03
TUA B9 0.35+0.01°  0.4420.01" 0.30+0.05" 0.480. 04"

hAMSCs 41 0.25+0.01" 0.37£0.01" 0.45£0.10° 0.24+0.03"
FAH 259. 847 125.159 11.272 169. 287
P <0.001 <0.001 <0.001 <0.001

a:P<0.05, 5 Sham £1}t4%5 ;b P<0.001,%5 TUA #7048 rb 4z

2.3 A4 NF-kB 13 5 @ %% & 1% 2t hAMSCs & T &
M b K w44k

THFEE 5 KEE W U, 5 A B0 IR
L2 ARG S, TE S LA, I UK RIE &,
G345 (B 4A (B) s RT-PCR 25 3 7R« 50 BRA 1
5,15 S 4] IkB-a mRNA 23k B S8 08 2> (P<0. 001 ) ,
CK-7 mRNA %5 B0 (P<0.05) ; CK-19 mRNA
Tk ZF TG 2EE L (P>0.05, 8 4C) , hAMSCs A
BIFARBME N, 115 T4 hAMSCs ff 8 1 mRNA
TKF-BH SR YE T, $E 7R 78 5L P Rk K | hAMSCs HAY
] 5 AR b R A 20 B A AL T i, 7E i R v IkB-au
mRNA 35 FEEP] hAMSCs | LT fE 5 NF-kB {5
M AR, 5iE A, MHF4l CK-7,CK-19
mRNA Fik 5 W] B 1 fin (P<0. 05, & 4D) , & B il
NF-kB {5538 ff fe 5 {2 F hAMSCs ik b B2 hrE Y M
A, DT HE DU 40 ] NF-xB 5 5 38 % 7] 68 6e 1% {2 i
hAMSCs [m] 5 N B L 2 A2 A oAk
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3 itig

B R TR R S A R R S
DA B A7 J 38501l s sl (ORI ) B S48 48 ARl 3 4 o8 4
AR EE ] AT LE BRI L A 255 Ak A
2 WA ARAER Y o BEXE TUA B9 & s L H
I ASBI A W E DO, 58 WS )5 T R -TA]
Jii 5% 1k ( epithelial-to-mesenchymal transition, EMT ) J&
TUA i i) n] BERLA 2 — , 1) B 40 M bR 35 VIM 23l
B L YALTRE S AN T BRI o AHF IR 45 R R
BRI A0 BRAH (IR R 1B I EH 2L ) oh A8

L, B R SR A B 58 AV % ] BT 2H 4 45 H 25
BLIE Y 2R 2 R B R IR AT 4R, [R5
NRLH L E-cad 35T R, VIM 2383 i, 22 B i 2
5L T SD REUEERTERIRL, hAMSCs BHE )5, 75 N
HRRRAARES E B A I, 5 BT 4R A AR A 40 L
R, E-cad AN, VIM 263K F [, W] hAMSCs
AR 7B N IRAE S RVE o B R i 3 i e
e OISEG ER 1 5B BE IR 2 2 0, AF L2 TP JRE N 1
41 TNF-oe \ TGF-B IL-1 1L-6 1 NF-kB 223k FiH """,
WFFERN] NF-B 553 P 7] 4 2 R 2RE 1 fil %, JF:
PRGN . W TUA BT AT iE 5 NF-«B
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A 3¢ BB IR) 7 S 4 T 25 (x100) ;B 4L 18] 50 R 4w i 25 (x100) ;C. RT-PCR # ) hAMSCs %% 5 d /5 iF 5
20 Fe 3t BE 20 IkB-o \CK-7 .CK-19 mRNA 4.k KF  a:P<0.001,b:P<0.05, 55 sF f8 28 1k 35 ;D RT-PCR #n] hAMSC
ZAIR AT S5 d G, A A5 F 40 (3 ) CK-7 .CK-19 mRNA Aast &k K+ a.P<0.05, 5% F4 ki

B4 FSoUBAFEERRTERESFHMER ERAMRENEBBETRIEKTE

T B VA G o FEASBIE 5 v A AL 4 (TUA 55 A
2H) BN IR P65 Feak i B3I, HL AT WL 4 P65
G BN MIA% , TR R 2] b NF-«B 38 B985 . X
53CHR[5-6, 11 1 4REMAT . NF-B 38 E 9085 i — i
2 H T2 2 PN IR, 200 % 1 A2 AR T, B
IKK JHFEAL, BERRML IeB-o, B NF-kB, TG K11 NF-«B
i AHHMIAZ A 5 e 3 N e 5k, PR I, NF-kB 38 %
P E TkB-a N 2238 I, T SE 5% TUA A8
IkB-a 63k I B o] 68 J5L B 40~ - Q3 % 306 5 T
P-IkB-a AR fif NF-«B ik B, s AR IkB-a
FERIE NG S 5 Q18 PRI & T AN F 2L kB
RFERIKEHE N, 24 IkB-a £IAEET—EHWEE AL
R WAL R, 05 NF-kB,

NF-kB 5 g Y5 1 EMT A ¢ 2 8% K & iF 58 ik
Sz A PR 2T N - B ST 8% DU ] i/ P
MM AR FNEE RS, BRI EMT B9 & 48, 3380 E-Cad-
herin 2351 . AHFSE H hAMSCs B4 JG 75 A B4
2l IkB-au P65 SRk TR, H P65 FBRIRFRAL LA
ANAE R 3, B hAMSCs fE95 A Rt 4l 5 P i

LU NF-kB {5538 % 030G o AT REZ i T hAMSCs
Ferte , B IR Z3 7 4 IkB-oo 3635 A, AR 1kB-o
BEFRALAILEE, F ] P65 1 £k, AT 411 il 388 B% 0% , 5 it
[lHs, 77 4121 E-Cadherin F3k34 i1, VIM 2635
WIS TR ATRESE T NF-B {5538 5% )5 , fe i
TOCERER FER T 400 MET B &4, i 51 #2157
L Z1rp E-Cadherin RGN, VIM 235 TR, 454
TE hAMSCs 41 75 PN B 41 20 rp BH S m] O - fz 40 il 2
K, H hAMSCs HATZ R4 fbigag . B, #0055 A4 1
B NS I B AN RT R i A S ) 7 T i i i Ak
1Mk . Ml NF-«B 38 B v] fig fi A S B ) 78 5 T 4
il FE PR b R Ak, AR R A K TGF-B
EGF .PDGF-BB {775 T AN Wy B8 1 b fe a4, 7]
R HEF BT N RS b B T A i e B e 2 K AR /N R
A1) 78 5 40 M 1) P b R AR e e,
AWFFEH TGF-8 \EGF \PDGF-BB fE Ry #MEME 5 5 1
T/ hAMSCs [m] 15 N [ I B2 40 i 431k, Tl s
Wl hAMSCs 5350 bt e b IkB-a ik Bk, FiBF
Vantec IS NG o 1 X 151 i w1 108/ 2 S= 2l = & NG A
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)5 AL J % 4% B RT-PCR £5 427 . 15 %
2 mRNA KSR B3, B hAMSCs #£ £ [
U2 G O = ) R = o o2 ) 0 R A s T 3
hAMSCs FETE A 2F 1 3 A7 B 2 1) b R A 20 i 5 1k o
FERA O ORI 5%, RNA I s, B
W IE B 55 — R 5 i B T PR a5 R 28 2L ) 1 19 &5
W P8R AT BB HE— RS I ] L AGSS ST S0k
SHEAMIEEY: FAeAs . fEE R IkB-a RIBTF
P, U] R I IkB-ow FIAAEHE hAMSCs [ 5 P B 1
e 564k 43 M TeB-a 635 R JH A BEJEL R 40 T
O B , IkB-o0 A& AL BEIR ALK A, (75 5L IkB-ou
FIRKF T K @QhAMSCs 4 i 4 & TkB-a 35 7KF-
T BEAR TkB-o B FR AL AR, DA T 00 1 3680 265 S 5 5%
T AR VAT T B R D 3 PR AR hAMSCs |- Jz Ak W7
BAY11-7082 5 KA F4t 155 hAMSCs, RT-PCR ¥
255 7 NF-«B 3 B 40 1 J5 A 85 5 mRNA K 3AK
EHLRIEIN, P25 : I NF-«B {5 5 38 2% 0 BT RE %
& hAMSCs R 35 b R bRl 9 M & F o 4 DU 0 4l
NF-kB {5538 % 7l fig HAT {2 F hAMSCs [n]FF N |
AT RE . 28 b, B T SRR R] 8 5 T 40 i
BAVRIT B A % B VE T, AR FIBLI AT e 2 i o 1
il NF-kB {5538 % (1 3005 e hAMSCs [n] 75 I 1
FERE A 3 AL S o

ARG EE R IER E MBS R AT, NF
JEE [v1) 75 3T T 4 M A 6 R R /KT B4 G b B At 1
fiE  (HJR G 2 AH G B KOS S . SUFESE T ok
TF 7 Hp 3 3 2 A KT B0 UE Bt — A3 3o ik A3 PR
BRARTE NF-kB {5 538 B 7 N\ = 5 8] 58 5T 1 40 M 1)
B PR R A A3 Ak R e B R BL, O ik — 2P
T AR P S2 6 WLEE hAMSCs Y4877 5 sk 2 I R B 32
R RAEF G, W hAMSCs 1697 I IIROR , 0 e
i R 1 FE B YR B R A

S 3k
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