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[ Abstract]Objective ; To investigate the roles of classic Wnt/B—catenin signaling pathway in the oxidative stress injury of trophoblasts
involved in the development of preeclampsia. Methods : (1)Immunohistochemistry and Western blot were utilized to determine the ex—
pression of B—catenin in the placental tissues. (2)Cell treatment and classification of each group were as follow :normal culture group,
H/R culture group,LiCl+normal culture group, LiCl+H/R culture group. The expressions and localization of B—catenin protein were
detected by Western blot and immunofluorescence. (3)Flow cytometry assay was employed to verify the level of reactive oxygen
species (ROS) and apoptosis index of HTR8/SVneo. (4)Changes of cell invasion rates were identified by transwell matrigel invasion
assay ; the activities of matrix metalloproteinase (MMP-2,9) were measured by gelatin zymography assay. Results. (1)The level of B—
catenin protein decreased in placental tissues of preeclamptic compared with that in normal third trimester(P<0.05). (2)In HTR8/SV-
neo cells, B—catenin was located in both nucleus and cytoplasm. HTR8/SVneo cells exposed to H/R showed a significant decrease in -
catenin protein levels compared with the normal culture cells(P<0.01). Pretreated with LiCl could upregulate the expression of B—
catenin in H/R cells (P<0.01). (3)Treatment with H/R could
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with LiCl could inhibit the accumulation of ROS and apoptosis
of cells caused by oxidative stress (P<0.01,P<0.05). (4)The

enzymatic activities of MMP-2,9 and the invasion rates of cells
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H/R(P<0.01) ,while pretreated with LiCl could increase the enzymatic activities of MMP-2,9 and enhance the invasion rates of HTR8/

SVneo cells exposed to H/R(P<0.01). Conclusion;LiCl via activate the classical wnt/B—catenin signaling pathway to inhibit the injury

of oxidative stress on trophoblast.
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PN AL (LICT) X S A 3k & 1) % 5 200 i
Pt A O VR, NI PE B9IRYT SR HE8T 1Y
A AU ARAE

I RS

L1 BEARARIR

e 2014 4F 3 H % 2014 4F 12 H 7e3kBe = RHE Bt 7k
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Graham#($ 2 A HFRASCHEM I A 521 GIBCO 7l
B AR ENTE L (Western blot) 57 &0 A VL9538 = KA
FEARWFFE T ; LiCl 154 48 (reactive oxygen species, ROS) ¥4l
DCFH-DA JEEFTHE (Matrigel ) T H SE [ Sigma 24 &l ; ST
B—catenin ,B—actin PA YT EPUAR YA [ 25 Santa Cruz 2 7 ;
FITC ARCHIFHURPOE U A 5L Earthox 23Rl ; el
G & B AL A2 B AR I E AR A BR 22 7] Annexin V/PT

AR TR TR £ E R IR R R A R
1.3 Sk
13,1 BARE B HE 5 min N, 8T A HR AT WL A
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o, LA ARAZE R () B I B (AR 0 PR e
1.3.3  ZUARACERRNSEE 4340 40 fe S/ R A (H/R) A B %
2SR 1A T « JoBE G 37 8 h R R AR 16 h,2 M
AL 48 b, SEER IR DIEH IR ; @QH/R ZhHg
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4 LiCl BB , FRE R 1R, A SRR 48 h,
1.3.4  Western blot f: ] B—catenin 2 F1FJFEIE 43 M $E L
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7t ChemiDoc XRS fb2% &0 F 4t bR AR 1 o ERc 4%
M KPE , FH Quantity One 4.6.2 MR U3 B4k 4364 7404
1.3.5 iS5 A B—catenin FR HAYEN.  44LANNE
GERRRFEIG A AT 1% TritonX100 516 EHS 60
BATN B-catenin FLIFEHTIR(1:100), B Tl 4,4 CHH L
o M FITC bRic EH R 7 G H(1:50),37 CHFE 1 h,
WAL P E (PL) Y4, Hhd i, Fioe b R B B s T
AR (O ] DR PE
1.3.6  JaANML ORI AN T3 ) ROS /K- SEEeZ¢ak
I T AT 45 260 200 L X 200 L £SUAS: 00 43T Annexcin
V(+)/PI(-) ; Annexin V(+)/PI(+) B4 T3 5328, BI04 1
ST A,

ST ZEFI I SRR R, LA PBS R P RIEUE 3 Uk, e
JEHEET DCFH-DA B 10 wmol/L, 7 37 CHNMIES 741
PIEE 30 min, FFRL PBS V0% 3 36, T U BN A I
TR AR AMI A ROS 7K,

1.3.7 Transwell /NEHI HTR8/Svneo 1228% ¥ Transwell
N 24 LA /NE R 50wl 3R A8 (LATE I
TR R 19 Fke) IRk, ANt LR s SE AR LiCl Fikh
IE, BRI L 10° MM, T EMAE 20%864 i
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BE N RN AT B ST 5 LT (% 400 1) HEATHASE |
L
1.3.8 Y e i v 00 200 o 68 5 48 J 2 11 8l (matrix meet—
alloproteinase, MMP) -2 .9 76 ¥E 55 5725 J i WO 4E 45 4 4
MIREFE LW T3 0.19% W) SDS SR M Ik N BE A T
SDS-PAGE FLUK RHBEIE E T Ul iz ek, WS i
37 CHEF 20 h, % Ehilrse i e (0, I LB (% . Chemi-
Doc XRS BEB AR/ TR A AR, S8R AR BEAR, JF4>
*ﬁﬁq%%%gﬁ(integral optical density,lOD)i&fV%ifﬁifﬁo
PLESCRERE 31K,
14 GitdF ik

K H SPSS 16.0 #PFEAT G220 b, A Bdla 42 F 4
B+ ARUERE (x £5)F0R AW 28 7 LR 2 41 TR R TR 37
ZEOTHT, MR 2% A GE 24 5 S i — 20 R I LSD—¢ K 40
BEATLH AP LA 5 2 4 R) LR O PR ST AEAS ¢ e, A e
IKYE a=0.05,

2.1 EAERW AT R AT A L F B-calenin & &
ik

2 BRI LIrP I A] UL B—catenin B IR FRL, FHE
D TR A A% T IR > ek 5 IE R iR L,
T B IR B—catenin B BH P e £ BH 52 0k 55 (& 1A
Western blot FJZCHFZE AN 1B iR ; B B4 B ILFE 1,
B—catenin £ [ (1) F235 7K -1 1E 5 B H93 4 Wi A0 1 0 b 4
M 0.53+0.13,0.26 +0.09, 2 HILEZEFA LG HFE X
(1=7.593, P=0.033)

A GE Y 5 R
1 2

B-catenin g—__ e 03 kD
Bractin W W 12 kD
B. Western blot 45 %%
L AEH SRR s 2. T AT (5 Sk BT it AR = A B e )
1 PaE4HALRth B—catenin EAMIRIE (SP,400 x)
Fig.1 Localization of B—catenin protein in placental tissues
(SP,400x)

R®1 2HAREEARAH B-catenin EEKEHEENH (x=5)
Tab.1 Quantitative analysis of B—catenin protein
in the two groups (x =5 )

20 51 %k B —catenin 27K
1EH M AT DR 18 0.53+0.13
TIRTTHAZL 18 0.26 £ 0.09*

H ra, 51EW YR HL L, 1=7.593, P=0.033

2.2 B-catenin £ HTR8/SVneo %8 it ¥ 8 £ ik

WB &5 5 ILIE 2, H/R Ki R4l P i) B—catenin 2 138 15K
SEAEE 6 R B B T I (P=0.000) . i A LiCl Figb 3RS | %F
TEH B3R 44T 4N Y B—catenin /K- TG54 (P=0.683),
BT IH & FJH H/R B #2424 B—catenin AU XK, 5 H/R B
FRUUAH LA 22 A e it 3 L (P=0.000) , £ ZH 40 B-
catenin £ [ 7K [958 s BT 45 S 0L 3% 2,

1 2 3 4
B-catenin SN WS SS— S 03 | )

Bractin g W S — > (D

1 IEF X ARZH ;2. H/R 40340 ;3. LiCl + H/R b3 5
4. LiCl + 1EH B3R

2 &% HTR8/SVneo 4l B-catenin & B IR IEKF
Fig.2 Expression of B—catenin protein in HTR8/SVneo
of each group

F2 KA p-catenin EEKTEHNEERN M (x+s)
Tab.2 Quantitative analysis of B—catenin protein in HTR8/SVneo
of each group(x s )

2151 B—catenin £ 47K
IR R 0.75 £ 0.04
H/RALHEZH 0.46 = 0.04

LiCl+H/RAHiZH 0.68 = 0.05

LiCl+1E# #5740 0.74 +0.03
FY 100.355
P 0.000

W 3 FioR, FITC bR B2 6 —Hidh & B—catenin 2
RS5O PLERIC I N B4 655, B-catenin 7
HTR8/SVneo A% LN ¥4 3235, i H/R AL A 55008 B
BT H R RIS , MOAZ 1 2 0 BE U 5T , $2 78 B -catenin
PIAZHEAIKOT N R PRI, 28 LiCl TARERS (1) H/R 20
Jil, B—catenin Z& [ WERAZEN B E 198, Wi ALERY LiCl kb
PR5 IEH R R A L, S5O T AL
2.3 A dm e AE ) e B A T R & ROS RTF

TR AN S RN TR 3 TR /R K5 3R 4L An i) s
TR, 5 1EH % IRAM B 2 RAE SR X (P=
0.001), LA LiCl FUALELS , AT LK HTRS/Sveno [HIHT
5 H/R PRI LA B AT G0 L (P=0.027) , 1M
LiCl P4 PR 1F 3 55 35 19 HTR8/SVneo [ T3 IC B 5 50
(P=0.496) .
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Merged Fi¥e ; -

1. IEH X BREH ;2. H/R AbFEZH ;3. LiCl + H/R AZbFE4H
4. LiCl + IEF KR4

3 B -catenin EA7E HTR8/SVneo #RAf H B FRiEE L
(400x )
Fig.3 Immunofluorescence staining of B —catenin in
HTR8/SVneo cells ( 400 x )

AL RO T ) A B 05 R ML ROS RS
AR, ARSI A A AT DCFH 2650 AR ok
K420 P B ROS 7K, S50 3, Béa/ & b n]
F HTR8/Sveno 1) ROS BRI 38 Jin (P=0.000) , i {1 LiCl
Tovhk T g 2 R S/ 52 S5 9 ROS 7*£E (P=0.000) . 7]
IF LiCl FiAh PR 1E % B 95 69 HTR8/SVneo HIZHLPY ROS 7K
SEICE M

*3 FHHMAMATER ROSKFE(x+s)
Tab.3 Apoptotic rates and ROS level in HTR8/SVneo of each

group(x+s)
251 TR ROSYOLHRE
1E R R 5.25+0.81 109.81 + 15.4
H/RAEFZ] 14.12 +2.58 279.53 + 19.73"
LiCl +H/R 4b34H 9.77 £ 2.56" 169.94 + 12.09°
LiCl + IE# KR4 6.40 + 1.31° 117.93 + 13.77'
FAH 12.205 76.196
P 0.002 0.000
i a, HIEW SR LA, P=0.001;b, 5 H/R AbFHZH F 4, P=0.027;
o, FIEH A IRAL F AR, P=0.496 5 d, 5 15 X IEA HLAL , P=0.0005 e, 5

H/R #bFRZE LLAE , P=0.000;f, 15 1F 8 %t BRZ 45 , P=0.539

24 ZinmiatgikIMz R F R MMP-2 9 i

MR ZELE R WLE 4, H/R 5537 1] S50 HTR8/SVneo 12
ZER R, B AT IE 3 X IR 2H (16,52 + 3.26 vs. 50.03 +4.45;
P=0.000); LA LiCl #ikb38 )5 , 5 H/R AbBAIAH L, AT A R0
J HTR8/SVneo HIMARSMZZE J1 , F B0 0y 25 3 DB RS 1% 400 L 5344
f1(40.41 £ 6.28; P=0.001) ; 1M} LiCl FHAbBEX 1F 4 15 72 A0 40 it
2B TR (45.08 + 7.53;P=0.313) ,

W 4 F78  H/R 553509 HTR8/SVneo 4 i rh , MMP-2
O I PR I H X R H W B T (P=0.001 5 P=0.003 ) , Thii fill A

LiCl TIACBRFS FEEAT HYR $55% , S5 5400 H/R ACBRAIAH L,
HMMP-2 .9 {35 PE B B34 011 (P=0.005 ; P=0.006) , LiCl ik
FHUGT TE 55 35 20 i B B PR TG 2 (P=0.830; P=0.461)

D. LiCl + 1EFF B3R

C. LiCl + H/R Zb3iH

E 4 Transwell 22 4 ( HE, 400 x )
Fig.4 Representative images of the transwell invasion assay
(HE,400x )

T4 FBHEMARAFR MMP-2.9 EFM (x+5)
Tab.4 Activities of gelatinases in cells of each group (x s )

ZH 5 MMP-2 MMP-9
TEH XS HRZH 0.85+0.12 0.62 £0.09
H/RALHRZ 0.46 + 0.06" 0.30 £ 0.09"
LiCl + H/R 4b302H 0.74 £0.04" 0.59 +0.12°
LiCl+ IEH 355741 0.83 £0.12 0.56 +0.07"
FAE 11.636 7.303
PAE 0.003 0.000

T ra, 5 IEE XA LA, P=0.001;b, 5 H/R AbPRZH LS, P=0.005;
o, FIEE X R L, P=0.83;d, 5 1E % X IR 4L He 8L, P=0.0035e, 5
H/R AEEELH LA, P= 0.006;f, 5 1E R K50 FRAL b4, P= 0.461

3 3t it

3.1 23269 Wnt/B-catenin 12 5183 5 A E 5
B—catenin XHh B MEN Wnt {5518
PRBOE B PR S VRS> 7 AL 781 DN EER R B
AR I T A B 51, HEERDERL T ALk
3p21.3~p22, HH 16 AP F A, Grf—Fh o+
2170 92~95 kD WHEH . K EEW =58/
JiG #54E (ectoplacental cone, EPC) RSN i S UG A4
FIREE SR Z AN AR 28 1B R AR | JIESE B—catenin
TEMARSMEFR I EPC 42728 10 057 2 dH A i A
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SRAUSR IR HIZE M Wt {5538 B A H I Dick—
kopf-1(DKK-1)4bBE EPC Ji& , 7% 2 40H 4 B 1%
HH SR/ NS, A5 27 R Dkk—1 AbPHZ%9E JAR 20
R, T ERCHL R RN T 5 DA A A4 i 1) R T R
ENERG AL WA IR Wnt/B—catenin{%
S PR AR SE A A iR, S R MR R A8 g Y
R S OGP AR I,
3.2 B-catenin 13 5 4 15 i I 2m IO BAL B
BB

TR AT R E A R, o T AR N8l
JCERZE | et B R R R R 3 vl AR L 0 1
i 28 21 2R A I P e Bk S 2 Y
ROS ZA, FERRAEMT ST, ©UESE H/R A FE AT LA
& HTR8/SVneo 4 A A R AL, R B 20
JIPN ROS ZK-F Fi, 55 Fir 01 i 2 20 420,
AR HH LA B S B4R/ S SR ) HTR8/SVneo
AL B-catenin {5570 F YR IR I WAR T 187 45
Feel , FEREAIIE A ROS K19 8 44 A0, 17 28 LiCl
AL 5 | B—catenin £ I 7E ML B9 2 38 TR DL K&
ROS 7KV T R X WA E T A 3R] DA ik & B
catenin TEJEFR AN B9 MR GA

AWFFEAUESE  H/R 4b 3 0] 755 HTR8/SVeno
S MR P T X S AR PR RE AR AT R —
oo 2 LiCl b3S, AR H/R $s
IR IR MM T, PR B—catenin 8 YR
PRSI, 75 HUR A 14156 S 20 M 0 12 ) B T 5
il B-catenin 5553 M TH M A FERLRE .
33 B-catenin 125 T oy kA 5 At sz e

2009 4F ,Redman F1 Sargent®™$% ) T DL & 4k Wi
VAR S A% B 5 T 40 8 B BB (the
two—stage model of PE) . 7EiX > "B Bod #2557
AN A ZRRE 0 00 S s, BT R S bk o B
BEAT , JCBEIE PE &M OCHERRTY , kR i A
{R28RE ST M T A SR W 5L 0T 4 8 35 I REMM Ps
MMPs J2&— &5 8§ 1M 2 1 K e, 7 R A 200
JLANHE BT, TE 10 37 A0 M X R 1B R 22 e
RAEAG REEVEN] . AT 581 B e 1% o3 B ik S
1 LiCl BB AT TS B—catenin PO N A, [F]
AARTE H/R RIS A9 SR 40 MMP-2.9 i3 44,
B R A0 MR AMRZERE ) . MBIFSE A AT TS
B—catenin {5 57> T2 AW 0] G J2 5 [ 7= 1 28
AETT T A AT | IR TG Wnt/B-catenin 5
T PG SR B T TR A R 2R e T TR RE TR .

SALER HAT/E R —FloE B A R 2wz
I F 2 L) Wit/B—catenin {7 510 #5192 Fh
PRI Y S 5 IR T B AR SO AR T B-
catenin 557 FE IR ATIIGEEZHEU K HTR8/SVneo
TR R DL S LiCl X 4R N B (32 SR A i A= 4
SFUIREMI PR EVE R . e )5 IR a5 L L i
L AMEAA (placental explant) B A i 75 1] 2h 9 15
A P —25 B 28 311 Wt/ —catenin 15 5 18 1
2 IR F D) 008 kG ZRAIL R, AR I AR T iR
HEHT I B A 7 1]

& £ X W

[1]  MacDonald BT, Tamai K,He X.Wnt/beta—catenin signaling: com—
ponents ,mechanisms, and diseases[J].Dev Cell,2009,17(1):9-26.
[2] Cruciat CM. Casein kinase 1 and Wnt/B—catenin signaling[J].Curr
Opin Cell Biol,2014,31.46-55.
[3] LiJ,Luo X,Xiao X, et al.Decreased expression of Wiskott—Aldrich
syndrome protein family verprolin —homologous protein 2 may be in-
volved in the development of pre—eclampsia[J].Reprod Biomed Online,
2014,28(1):70-79.
[4] Chiang MH, Liang FY,Chen CP,et al.Mechanism of hypoxia—in—
duced GCM1 degradation:implications for the pathogenesis of preeclamp—
sialJ].J Biol Chem,2009,284(26):17411-174119.
[5] Peng S,Li J,Miao C,et al.Dickkopf-1 secreted by decidual cells
promotes trophoblast cell invasion during murine placentation|J].Repro—
duction,2008,135(3):367-375.
[6] Liu Y,Kodithuwakku SP,Ng PY et al.Excessive ovarian stimulation
up-regulates the Wnt—signaling molecule DKK1 in human endometri—
um and may affect implantation:an in vitro co—culture study[J].Hum
Reprod,2010,25(2) :479-490.
[7] Knéfler M, Pollheimer J.Human placental trophoblast invasion and
differentiation:a particular focus on Wnt signaling[J].Front Genet,2013,
26(4):190.
[8] Redman CW,Sargent IL.Placental stress and pre—eclampsia:a re—
vised view[J].Placenta,2009,30 (Suppl A):S38-S42.
[9] Yin N,Zhang H,Luo X, et al.IL-27 activates human trophoblasts to
express IP-10 and IL-6:implications in the immunopathophysiology of
preeclampsialJ].Mediators Inflamm,2014,2014.926875.
[10] Liu X,Mu H,Luo X, et al.Expression of Gadd45a in human early
placenta and its role in trophoblast invasion[J].Placenta,2014,35(6):
370-3717.
(1] gk # o, B A A RS Wt {545 0 B4R
PER 2T ARG S ). 0% 77 R 2 Be 4z, 2013,36(6) : 387-392.
[12] Fan M,Song C,Wang T, et al.Protective effects of lithium chloride
treatment on repeated cerebral ischemia-reperfusion injury in mice[J].
Neurol Sci,2015,36(2):315-321.

(FrAEthd, £ R)



