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[ Abstract] Objective To explore the effect of low molecular weight heparin (LMWH) on the expression of Notch signaling
pathway ligand DLI4 in vascular endothelial cells in the placenta tissue of patients with preeclampsia ( PE), and its effect on
endothelial cell damage and related mechanisms. Methods
the Department of Obstetrics and Gynecology of the Second Affiliated Hospital of Hainan Medical College from March 2018 to April 2019

were divided into the PE group (using magnesium sulfate alone) and the LMWH group ( combined use of magnesium sulfate and

Selected 60 patients with early-onset severe PE who were hospitalized in

LMWH) according to the random number table , with 30 cases in each group. 30 cases of normal pregnant women with cesarean section
during the same period were selected as the control group. Immunohistochemical method was used to observe and compare the
expression level of DLL4 in the placenta tissues of the three groups; ELISA was used to detect the expression of endothelial injury-
related cytokine endothelin-1 ( endothelian-1, ET-1) and soluble vascular cell adhesion molecules-1 ( sVCAM-1) in the peripheral
blood of the three groups. HUVEC was cultured in vitro, pre-intervention with LMWH , the effects of LMWH on endothelial cell apoptosis
and integrity induced by PE serum were observed by stimulation, TUNEL staining and endothelial cell permeability test to observe the
LMWH induced endothelial cell apoptosis and endothelial cell integrity. Western blot was used to detect the effect of LMWH on the
expression of Bel-2,Bax and cleaved caspase-3 in endothelial cells induced by PE serum, and the Notch signal pathway blocker MK-
0752 was used for intervention to observe whether LMWH can inhibit the apoptosis of endothelial cells induced by PE serum through the
Notch/DI4 signal pathway. Results DLLA4 was mainly expressed in the vascular endothelial cells of the placenta tissue ,and compared
with the control group (63.5% ) ,the positive rate of DLL4 expression in the placenta tissue of the PE group and the LMWH group
(14.7% ,36. 9% ,respectively) was significant decreased, and the expression of DLI4 in the LMWH group was significantly higher
than that in the PE group, the difference was statistically significant ( P <0. 05). Compared with the control group,the expression levels
of ET-1 and sVCAM-1 in the maternal serum of the PE group and the LMWH group were significantly increased ; compared with the PE
group, the expression levels of the above-mentioned cytokines in the maternal serum of the LMWH group were significantly reduced, the
differences were statistically significant (P < 0.05). Pre-treatment with LMWH can significantly inhibit the apoptosis of endothelial
cells induced by PE serum and improve the permeability of PE serum to protect the integrity of endothelial cells. Western blot results
show that LMWH can improve the damage of PE serum to endothelial cells by promoting the expression of anti-apoptosis-related protein
Bel-2 and inhibiting the expression of pro-apoptotic proteins Bax and Cleaved caspase-3,while using Notch signaling pathway inhibitor
MK-0752 can significantly reverse the above-mentioned effects of LMWH on apoptosis-related proteins. Conclusion The combined use
of LMWH can promote the expression of DLI4 in placental endothelial cells, which may inhibilt endothelial cell apoptosis through the
Notch/DLIA4 signaling pathway ,thereby protecting the integrity of endothelial cells and improving the clinical prognosis of PE.
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ET-1) 0] 724 (i 8 40 J 25 F 43 -1 ( soluble vascular cell
adhesion molecule-1,sVCAM-1) ¢ ELISA {5 & i F ik
B 7 YEAGIN 3 20 28 0 7 4 I3 o A i B ek K
o EARSERMMER 3 K,
1.3.4 WEMMMEEFRRSH  HHEH HUVEC
JG{# & 10% FBS 1% & 555 2 1Y RPMI1640 3535+

37°C 5% CO, [HRIFFAMHITHER. HFHMERKRS
F 80% ~90% K] 0. 25% fy EEGHEFT I B L. Hesk
% F 92 2% H1 STk 6 P9 B 40 4 2 PR
B8 ( negative control,NC) 41, 1E #5357 , ToAE o] 45 5k &b Bt
i) HUVEC; PE L35 4, f F & 20% PE 28 28 7 i3 1l 75 A4
RPMI1640 55 77 3 it 7 4L Bl HUVEC; PE IfiL i 20 + I
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FHEM B EK (P <0.05), M &EH Bax K Cleaved-
caspase-3 )35 BB B 915 (P <0.05) ;7 5 PE [fi
i+ R FIFZE4M e, PE Mg 415 PE miF + K0+
JIFE + MK-0752 #] rh 78 128 11 Bel-2 ik H] 5 T K
(P<0.05), Bax J Cleaved caspase-3 & [ H] i B8 &5
(P<0.05), WFHAE 4,



72 CHINESE JOURNAL OF FAMILY PLANNING & GYNECOTOKOLOGY Volume 13 Number 9 2021

1.01
5 0 = Bcl-2
% 0.8- s B3 Bax
Bel-2 W S i St E_ g T EA Cleaved caspase-3
Bay e o e e 20'6' =
& |
Cleaved caspase—Bl-—- - - e 50'4' E & i
e s =
GAPDH I e e o -I Fo2d | = g @ ]
\LC‘ & ‘%‘@” v g 0.0 III g @ 1
& &P T OAE S OAEL © A
& 8 SR R
S W gy o
& F £ d i BT
X SUET S o
& & Eg &
& & & b
< g(% é@x g(%
& & &

4 RS FAFFEED Noteh/DLIA (FSEEEINE PE MiFFSHARARPATER

3 itig

ULAEAE , Bt AR T ST AR A el 2 5 AT R T 3 4 B ) A
Wik hn,PE B9 R AR B2 AEY . R4 FIFEBE
BAPHR P 2tk s 24 i, BLiE Ak s R
AT EE ST A R B BRI S L& M B2 &2 4 Y PE AR
FlEARAER o RIS, [ N A KR AR 52 4 PE AR
FRERA> T-T £ R W S8 /433 1 2% A, 28 (< A iR 1]
JEsk UG " . Notch Jk PR B AR5 SRR W M 22 2
Gi sk H PRI, 5 R X R B R O e Bk & T
FOL G h H T B — S e %) ( Notch ) 4544 . TEMZFL3N
PN, Notch 5 Sl EAAT 4 Fha2 0 K 5 FHECIA, 23 51
3 Notchl 4 Z{& 5 fil{k Jaggedl | Jagged2 & Delta £ fr {4
DLL1 DLL3 \DLLA™ | 75 /5 B I 88 I 485 A 1 F) B9F 58
FRBLE & K0 T IF R 0 & ¥ b T 5B 498 38 1 S0 &
Notchl/DLLA {5538 B 0 i& £k, 2E 10 F 98 M8 A R B
B F I3k , B DA R b AF i A ™ T
DLLA J2ME—5 S A 76 T 0% 79 K2 40 ML B9 Notch {55
fic {4, HgE 7 Noteh {5538 #5200 M8 A48 B, U H2TE
PR LS AT SME SRR B A BB AL,
IEH A FRF I Notch/ DLLA {5538 i 3= 22 38 1o i i 9 K2
AL A IE A , T IR RS A A RE J , 2 T 4 o 45 )
R Ry R, HERR I TR S B RasE ™ . 7ERRFE B
FER P DLIA fE PE B F Rt A b i) £ 1k B F R
IR R 40T B B SR AL N B R R R G g
Notch/DLIA {5 5 B W ik 25 PE I & Py e #4509 &
ERE,

TREREEAE M TR B 6T PE Ry IE IR —2 24, RE 8
JE Aok il 20 B R PR 2 T LR ) R T, s st 7 % AL LA T 7
TR A AE, SR PR TAE & 30 8 FI R BR 8675 97 PE 1)
ITROEARER, I E 5 R R o R B 5 P DL % R S Hofth
R AT B IR ST o AEAS T ST PR A 2 WL R
kB EREE 5 A L B AR 88 5K F I R #1TiE
FFiY PE BB iR IE S AI 20 DLIA 3255 5, B8 F % 100

FIRR R 4UAE L, PE RS Hh Y DLLA 3258 B 3 FEAIG,
B EHGRRE S FIFRERT 8 PE B H G E4H
d DLLA (#3635 3 8 hn, H DLLA F 3@ TG4
LU N . XS T AFE X PE B36 97 7 fiE
5 R 4R DLLA k88 N4 2%, ELISA fa il 52 i
I3 N B A AR 4 i Bl ET-1 5 sVCAM-1 &3k
iR, PE B ET-1 sVCAM-1 ik F # iR Zer= 10
B A0, MR A NI R G PE By Lk
24 L R 7K OF- 35 50 i R BE 1Y) AR 3 B BRI, ET-1
sVCAM-1 J2 ML PN B30T B 49 1) 4 25 PRI I PR 5, 2
P B2 200 AR AT R 2 o B T Sk — 2
TR B E T DLLA X N B 40 i & R ER,
AW N A PE 835 I35 3 8O B AL FRE OL T B
HUVEC, &5 Rk 55 5 I 70 I 2 A0 28 ] & 25 0 1
PE [ &% P B2 40 A2 08 T4 L 5 ot PE i i X 5
B, AT AN TR &5
Western blot 55221, (K4 T IT 2 gEWEiE S R i T
THR M H Bel2 Ak, M2 4 T2 8 B Bax, Cleaved
caspase-3 FIRAHUE PE ILTFE 4T P Bz 20 M 4 49 , 17 {6
Notch 15518 B0 5% MK-0752 fB B & K0 7 TR
ST AR EE N EREmE, BT ES
Bel-2 By 323k, M {2 i Bax, Cleaved caspase-3 ik, Bax
TR EE R T E A, A L
SR TAE S S BOE I R A R R A U Bl R
AZRLR IR SR AR B A 52 B, FLIA u] LA S T
filHE H Bel-2 #45& , Mt BT T/EM . HT-EE S
Caspase-3 S &R TR 2 AL o T, e 2 40 A O T /Y
fEm, ERETE R AR C AR T R RA R
T

25 b, A R A R T I R e a8 e
BEMR LA A N B 4N B P DLLA 9 3% 38, HoT el
Notch/DLLA {5538 B4 P4 H2 20 B ) 0 1=, AT B 4P
AR S B . AR 5T A PN B Al B 45 45 2 TR IE T



pETHIE A RAPR 2021 F 13 % 59 I

{7 TIPERAE PE B F 1697 094 2, S R AR 2 T
FFERAE NG FRIGTT T e SR PR AR o

[ &5 3k]

[1] Cornelius, Denise C. Preeclampsia; From inflammation to

immunoregulation [ J]. Clinical Medicine Insights: Blood Disorders,
2018,11:1179545X1775232.

Yu Z, Wang J, Zhang P, et al. Ulinastatin attenuates vascular

—
[+
—

endothelial cell damage in pregnant women with severe pre-
eclampsia [ ]]. An Acad Bras Cienc,2019,91(3) :e20180746.
[3] Tomimatsu T, Mimura K, Endo M, et al. Pathophysiology of
preeclampsia: an angiogenic imbalance and long-lasting systemic
vascular dysfunction [ J]. Hypertens Res,2017,40(4) ;305-310.
Hao C,Xu H, Yu L, et al. Heparin: An essential drug for modern
medicine [ J]. Prog Mol Biol Transl Sei,2019,163:1-19.
[5] Wat JM, Hawrylyshyn K, Baczyk D, et al. Effects of glycol-split low

—
B
i

molecular weight heparin on placental, endothelial, and anti-
inflammatory pathways relevant to preeclampsia [ J]. Biol Reprod,
2018,99(5) :1082-1090.

(6] WiLHe, MBE, EEA. Ko F RS mREE TR LS
BE TR BTG 3 E R LA K R e (D], a4,
2020,35(2) :233-236.

[7] F4evl. FRITAHTEG T RO R 1], 9e i =R ARk,
2019,35(12) :910914.

(8] Roberge S, Demers S, Nicolaides KH, et al. Prevention of pre-
eclampsia by low-molecular-weight heparin in addition to aspirin:a
meta-analysis [ J]. Ultrasound Obstet Gynecol, 2016, 47 (5) .
548-553.

[9] Pagie S, Gérard N, Charreau B. Notch signaling triggered via the
ligand DLI4 impedes M2 macrophage differentiation and promotes
their apoptosis [ J]. Cell Communication and Signaling, 2018, 16
(1):4.

[10] Xie F,Zhang X,Luo W et al. Notch signaling pathway is involved
in  bFGF-induced lymphangiogenesis
genesis | J]. ] Ophthalmol ,2019,2019.9613923.

[11] Pierscianek D, Wolf S, Keyvani K, et al. Study of angiogenic

corneal and  hemangio-

signaling pathways in hemangioblastoma []].
2017,37(1) ;3-11.
[12] Spuul P, Daubon T, Pitter B, et al. VEGF-A/Notch-induced

podosomes proteolyse basement membrane collagen-IV during

Neuropathology ,

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

£ 73 4

retinal sprouting angiogenesis [J]. Cell Rep, 2016, 17 (2);
484-500.

B Mg, AL, % Notch {5 S5l S ALIA Jaggedl (DI £
TR S A P RIE [T]. MM R R (EE R,
2017,52(3) :359-363.

gt fLAb e BUE. Rk (ML 850 fRL db st AR TN
Wit ,2018 :83-89.

Wei J, Fu Y, Mao X, et al. Decreased Filamin b expression
regulates trophoblastic cells invasion through ERK/MMP-9 pathway
in pre-eclampsia [ J]. Ginekologia Polska,2019,90(1) :3945.
TR A R ARREZE, . IL-35 X T A AT 10 10 % i 5
P T A PR B AL A (] ARl ek, 2019, 54
(8) :552-556.

kel i, 00 R ARG 237 BT 3R 400 5 040 B R L 2
JadE s [T]. F o BERL R4, 2012 ,32(6) :862-866.

X AT 2%, A, AF T R R 5 R 2 VEGF-DI4/ Noteh
{520 R D A L L A P S S A ek S A5 (] e [ B A
Z4;5,2019,35(10) :1736-1742.

W, B, WAL 4 IR ERBERR SR A TIT Ry |

[ i sh i, 2019 ,34 (20) -46734676.

Levin HI, Sullivan-Pyke CS, Papaioannou VE, et al. Dynamic
Notch  activity —and
placentatiun [J]. Placenta,2017 ,55:5-12.
Niderla-Bielinska J, Bartkowiak K, Ciszek B, et al. Sulodexide

maternal  and  fetal expression  in

inhibits angiogenesis via decreasing DII4 and Notchl expression in
mouse proepicardial explant cultures [ ]]. Fundam Clin Pharmaco,
2019,33(2) :159-169.

Liu X, Luo Q, Zheng Y, et al. The role of Delta-like 4 ligand/
Notch-ephrin-B2 cascade in the pathogenesis of preeclampsia by
regulating functions of endothelial progenitor cell [J]. Placenta,
2015,36(9) :1002-1010.

I, E4F, Ak, 5. IFIL6 7611 A2 0 G S 4 20 il 3
i RRIR KOE G R BT AR R OGP [T]. B
J&,2017,26(1) .11-14.

Chu WW, He XY, Yan AL, et al. Ischemic postconditioning
lightening ischemia/reperfusion apoptosis of rats via mitochondria
pathway [J]. Eur Rev Med Pharmacol Sci, 2019, 23 (14).
6307-6314.

(Ui H 19:2020-08-08  4ith - 450)



	计生2021年9期_66_Gray.TIF
	计生2021年9期_67_Gray.TIF
	计生2021年9期_68_Gray.TIF
	计生2021年9期_69_Gray.TIF
	计生2021年9期_70_Gray.TIF
	计生2021年9期_71_Gray.TIF

