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[ Abstract ] Objective: To investigated the effects of baicalein on proliferation activity and invasive
ability of extravillous trophoblast derived HTR-8/SVneo cells, and explore the potential mechanism of Chinese
medicine baicalein in treating trophoblast diseases such as recurrent spontaneous abortion (RSA). Method: HTR-
8/SVneo cells were cultured in vitro, and with baicalein 0 wmol L' as the blank group, the effect of different
concentrations of baicalein (0.01, 0.05, 0.1, 0.5, 1 ;,Lmol-[f1 ) on cell proliferation activity was evaluated by
cell counting kit-8 ( CCK-8) assays. Transwell assay was proformed to evaluate the effect of baicalein on cell
invasive ability. Total RNA and protein of HTR-8/SVneo cells exposured with baicalein (0.01, 0.05, 0.1, 0.5,
1 pmol-L™") were isolated to assess the mRNA and protein levels of matrix metalloproteinase ( MMP)-2, MMP-9
by Real-time PCR and Western blot respectively. At the same time, cell supernatant was collected to observe the
effect of baicalein on secretion and enzyme activities of MMP-9, MMP-2 by gelatin zymography. Result: As
compared with balnk group, 0.01, 0.05, 0.1, 0.5 wmol-L ™ 'baicalein could significantly increase the invasive
ability of HTR-8/SVneo cells in a concentration-dependent manner (P <0.05). The 0.01, 0.05, 0.1, 0.5
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pmol-L " baicalein could significantly up-regulate the protein and mRNA expressions of MMP-9 and enhance its
enzyme activities (P <0.05). Conclusion: Baicalein could induce to increase the invasive ability of trophoblast

HTR-8/SVneo cells, probably by increasing the protein and mRNA expressions as well as enzyme activities of

MMP-9.
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bp) ; MMP-2: I i 5'-CTCATCGCAGATGCCTGGAA-
3" (20 bp), F i 5'-TTCAGGTAATAGGCACCCTT
GAAGA-3'(25 bp); MMP9.; |- {i# 5'-GTCCACCCTT
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MMP-9 f K5 FFAIC A BE 2 50% I, 8%
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M), 5% HA KD P<0.05

Bl1 #Z%Ex HTR-8/SVneo 4 MIEIHE NI (x 5,0 =3)
Fig.1 Effect of baicalein on HTR-8/SVneo cells proliferation ability

(x+s,n=3)

3.2 HAEX HTR-8/SVneo 4 il {222 HE 11 (1 5% 1)

Bl 5 B4 R U 3G, HTR-8/SVneo 4 il f= 22 fig
TG, 52 A4l $,0.01 ~ 1 pmol - L' #F
HERHAMMEIRZE I B ER (P <0.05), B &R
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o
)

D E F
51 2)
2)
4] )
® 3] 1)
N
®
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Hos A "D P <0.05,2 P <0.01 (&3 [[)

B2 #HZEx HTR8/SVneo A B ZHE N M E M (45 & &
Yefa x200)

Fig.2 Effect of bacalein on HTR-8/SVneo cells invasive ability
(crystal violet, x200)
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3.3 #AEXF HTR-8/SVneo 4i Jfl 522 41 ¢ mRNA
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5, 525 A EE,0.05 ~0.5 pumol - L7 # # 4
MMP-9 mRNA A%} 3 ik 5 4B & JHE (P <0.05),
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A Z5P41;B ~D. #E£(0.05,0.1,0.5 pmol-L~" )41 (&l 4,5 [d])
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Fig. 3 Effect of baicelein on MMP-2, MMP-9 mRNA relatve

MMP-2

mRNAHIX F ik

—

expression levels in HTR-8/SVneo cells(x +s5,n=3)

3.4 HAE N} HTR-8/SVneo 41 il {522 #H )¢ 85 11 32
KIS B4 Z AL B HTR-8/SVneo 40/l 24 h 5,
o 4] b g, # 5% (0.05 ~ 0.5 pmol - L") 4]
MMP-9 [ FRIAWI B L (P <0.05), WK 4,5K 1,

MMP-2 (- S S S 72 KDa

MMP-9 s s il S 92 kDa

GapDH WS AEED SN @ D
A B c D
B4 #HZEEI HTR-8/SVneo 4l MMP-2,MMP-9 & [ &3k B ik
Fig.4 Electrophoresis of baicelein on MMP2/9 protein expression

levels in HTR-8/SVneo cells

*F1 FEZEZE3 HTR-8/SVneo A8 MMP-2, MMP-9 EH R &
M (x+s,n=3)

Table 1 Effect of baicelein on MMP-2, MMP-9 protein expression
levels in HTR-8/SVneo cells(x +s,n =3)

AW WS/ pmol-L-'  MMP2/GAPDH  MMP-9/GAPDH

25 0 0.367 £0.031 0.176 £0.012

HAE 0.05 0.340 =0. 024 0.248 +0.021"
0.1 0.335 0. 026 0.343 £0.033"
0.5 0.338 £0.028 0.469 £0.051"

F5EAALEP<0.05(F£2 ),

3.5 % Z X%} HTR-8/SVneo 4 g MMP-2/9 [if§ i

PEAGRE R SR AL 24 h ) BB 3 ok R

K, MMP-9 i 4 7 i 14 3k, 5 25 11 4 L 4%, 0. 05 ~

0.5 pmol - L™" # %5 2 41 MMP-9 il I 44 W1 . 14 38
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(P<0.05), WKS5,%2,

MMP-9 84 kDa

A B C D

5 #HE3 HTR-8/SVneo 4 fi MMP-2, MMP-9 () 43 i 71 B 5
4 B ik

Fig.5 Electrophoresis of baicelein on MMP-2, MMP-9 secretion

and enzymes activity in HTR-8/SVneo cells

#2 #EEEx HTR-8/SVneo 4§ i1 MMP-2, MMP-9 B & 14 i 2% iy
(xxs,n=3)

Table 2 Effect of baicelein on MMP-2, MMP-9 enzymes activity in
HTR-8/SVneo cells(x +s,n=3)

WA W/ wmol - L~ MMP-2 MMP-9

%5 0 798.13 +55.26 528,34 +61.70
e 0. 05 1285.78 £134.35  840.28 +70. 44"
0.1 1056.14 £92.88 1 127.21 +134.56"
0.5 692.57 £86.45 1 546.71 +123.53"
4 itig

T AR v R AN R Y B B Ak DL KR 2B )
REXT T WE G 0 LT 26 R IR S8 L IR i AE K B B
HA AR . AT A 58 3 018 35 40 M 1= 22 fig
IR, T B R R A K ST 1B E B ik N
B, PET S 8O A AR N B B R
FE 10 % AN M3 5 42 28 0 A b R R AR . AR S0k
PG R S A rp X 22 IR IR E IR A 2 LW
HTR-8/SVneo 4N /E BT 3T 51,

ARG R TR 97 ek i = B AR B
A2 BARWEIE R B, B 5K 42 W RE 0% 4 1F % 3% 4l
MR aE R K R R E A SR 2
—, ERIT P O T B 25 3R 0 1 AN 4 4 PR 436 B
B AR 5T R I 5 3R N i 5 A MG ) 3 B 1R 28
RE 1 05 i B AR FIALH . & e A R A (R ki
R4 it HTR-8/SVneo 45 1% S EH, H ¥ X R
(0.01 ~0. 1 wmol-L™") 41 (15 R 525 (14 LA A
Gt B X, ®&E F (1 pmol - L7") X HTR-8/
SVneo 4l ifg 34 55 7 7= AE 90 ) 4E JH. & % K 0.5
pemol « L™ of 4 g 484 8¢ 15 g JL-F JC 5% i, T LA HE Bk 40
i 348 B T 42 42 8 1 T BE 7 AR 5 I, AR TR o
WA F <0.5 wmol- L™ #E4T Transwell 525, % B
X F ] B I 4 o % 2% 40 HTR-8/SVneo 117 78 RE
1o WEFRE M2 ZEAE H 22 MMP-2, MMP-9 f{) 5%
W, WF5E 7 B MMP-2, MMP-9 () 35 ik i &5 o 3 1%,
0T Bl ik AN A 35 S5 1) ok 4 B S B S 2L B
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e R AR A, S T SO M A SR T R A )
PRz —"1 TR e sk — A R 3 5 30 1% 5 4
f I8 42 02 A5l f MMP-2, MMP-9 & #84F JT, A #F 5%
RIFAWH R AL 24 h J5 68 W 12 319 58 HTR-8/SVneo
Y ffL P MMP-9 ) mRNA J 85 3 3k K F, {3 J& X
MMP-2 JCH] S 52 M . MMP-2, MMP-9 D) fif§ J5i & =77
TET 40, 5 59 UIJs E iCR A i 1 ARy & B
K fife T, B 06 1) A4 i A0 R o b BRI, £ 1 U
YRR 28, DR Ol A R R B 3 vk A ) MMP-2,
MMP-9 i i) 35 P, 7~ 85 5 FE g 14 5% HTR-8/SVneo
i MMP-9 & 4, ifF — 25 3E 5 T 8 & K i if MMP-
2,MMP-9 [ 43 W 1T M >k 52 e %% 5% 4 ff 1Y 1= 28
HEJT o

g5 LTIk A B9 B B S 2R ] AR SE L 1Y i ]
Il MMP-9 [y 3 3k J il 1% 7% , 42 i#f HTR-8/SVneo
NP IRZERE ST . R T hEEx g A
SRV AT RE M) 4 F AL (B 7 2k — 20 0F 58 . Ik Ab
AT T X 20 U7 40 L MMP-9 (1% 52 i, 171
MMP-9 ) % ik L2 405 Sl a L m ' A IR
E— 5 B3I ¥ % & % MMP-9 fi4 5 1l 3 5o W 26 {5 5=
i AR

[ &%k
[ 1] Carp H. A systematic review of dydrogesterone for the

miscarriage [ J ]. Gynecol
Endocrinol ,2015,31(6) :422-430.

[ 2] =M, GRFIF. AN IR w06 7 BN W R 42 B
SRl R LT ], A b 29 24 ,2014,3
(34) :162-164.

[ 3] XH0He, A0, BA T Kol A K 42 00 1A 15 37 1Y
WM ARG T]. HEHFR,2013,(6)
14-16.

[4] Lei L T, Chen J B, Zhao Y L, et al.

treatment of recurrent

Resveratrol
attenuates senescence of adipose-derived mesenchymal
stem cells and restores their paracrine effects on
promoting insulin secretion of INS-1 cells through Pim-1
[J]. Eur Rev Med Pharmacol Sci, 2016, 20 (6):
1203-1213.

[5] Huang Y, Wu Y, Chang X, et al. Effects of human

umbilical cord mesenchymal stem cells on human

trophoblast cell functions in witro[ J]. Stem Cells Int,
doi;10. 1155/2016/9156731.

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[15]

Lv J,Fu Z,Shi M, et al. Systematic analysis of gene
has-miR-760

expression  pattern  in overexpressed
resistance of the MCF-7 human breast cancer cell to
doxorubicin[ J|]. Biomed Pharmacother,2015,69 (3) :
162-169.

Zhang S,Ma J,Fu Z, et al. Promotion of breast cancer
cells MDA-MB-231 invasion by di ( 2-ethylhexyl )

phthalate ~ through  matrix = metalloproteinase-2/-9
overexpression[ J]. Environ Sci Pollut Res Int,2016,23
(10) :9742-9749.

Zhang Z, Lv J, Lei X, et al. Baicalein reduces the
invasion of glioma cells via reducing the activity of p38
signaling pathway[ J]. PLoS One,2014,9(2) :e90318.

Park D W, Lee S K. Expression of Kisspeptin and its
receptor GPR54 in the first trimester trophoblast of
women with recurrent pregnancy loss[ J]. Am J Reprod
Immunol,2012,67(2) :132-139.

Bowen ] M, Chamley L, Mitchell M D, et al. Cytokines
of the placenta and extra-placental membranes:
biosynthesis, secretion and roles in establish-ment of
pregnancy in women [ J |. Placenta, 2002, 23 (4 ).
239-256.

Zhang H,Hou L,Li C M, et al. The chemokine CXCL6
restricts human trophoblast cell migration and invasion
by suppressing MMP-2 activity in the first trimester[ J].
Hum Reprod,2013,28(9) :2350-2362.

XVHGHE, 8. SR B B A K R VR X MR A 85 5 Y

MR A K R[], PR R, 2013(6):
14-16.
Pereza N, Ostojic S, Volk M, et al. Matrix

metalloproteinases 1, 2, 3 and 9 functional single-

polymorphisms in idiopathic recurrent

Reprod Biomed Online 2012,

nucleotide
spontaneous abortion[ J].
24(5) :567-575.
Pollheimer J, Fock V, Knofler M. Review: The ADAM
metalloproteinases-novel  regulators  of
invasion? [J]. Placenta,2014,35:57-63.
EUK, 2500, BP0, 45 57 AN L AR 28 0 23 IR AL
BB BE R [T ], B PR R K7 24 ,2013,38 (10) -
1110-1113.

trophoblast

[BREHE KFEF]

- 131 -



