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2] WUBT RS miR-29a-3p Fl VEGFA ik K F B Hnf
0 1 20T 0 A5 APV

BAR &k FY, Lyst, ERA (AFETOMEERE a. =LA b 0=k, A%E 050000 )

M E: BW AR AEEER (micro RNA, miR ) -29a-3p F= % A & & K B F A (vascular endothelial growth
factor A ,VEGFA ) T AT A EF o F PR AR EL, Hik ATIEHAR 2018 F 1 A~ 2021 51 AEBRETEL
PRAZTRAT 408 600 4 Fda AT st %, st Bdakliis 2ot &, HIEFAL G EFT IR, 2 AT RITHA (n=60)
Fodp FIRAT AL (n=540) . SRS 3R EF PCRZFMMAZ 10 ~ 14 FINTR A28 o i F miR-29a-3p 69 K-F, X A B
IR 9% R M % (ELISA ) M5 f2 i VEGFA 7K-F; XA Pearson i% % #7 miR-29a-3p K-+ 5 VEGFA 948 %4, KB 2K
# TAEHAE (ROC) 1 &34 fo 7% miR-29a-3p ## VEGFA ¥ & = F B A n TR TR aT e M1i, &R FmiTHa
miR-29a-3p (2.05+0.54) K-FZ TEFRMAT ML (1.04+029) , VEGFA K-F (34.38+925 ng/L) 1k T 4E-FomaT M4
(69.49+19.57ng/L) , £FEA % FEL (=22.951,13.824, 3 P <0.05) . TE 26 FF VEGFA KT (24.05+6.41
ng/L ) 2FKTHEA (388111047 ng/L) , miR-29a-3p (2.45+0.61) K-FRFFH THEA (1.88+051) , 274
HoitFEL (5537, 3.738, # P <0.05) . Pearson 547 %, F AT 4 & & fo i F miR-29a-3p 5 VEGFA 2 i 48
% (r=-0.601, P<0.05) , ROC ¥ £ 27, £+ miR-29a-3p #= VEGFA /K- Tl F Jm a7 41 69 o £, F @42 (AUC)
2 H 4 0.904, 0.882; #FIEAFUMFIRATIG AUC 4 0.937, K ZBE s+ o5 4 80.00%, 95.20%. it FIM
AT B e P miR-29a-3p & ik B, W VEGFA &3A T &, f27& miR-29a-3p A= VEGFA &+ 87 41 2L A — & 44 Fml #i18.,
KR TIRNETH]; BUIMERIZR -29a-3p; IS AR A
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Study on the Expression Level of Serum miR-29a-3p and VEGFA in Early
Pregnancy and Its Predictive Value for Preeclampsia
KANG Hui-xian*, ZHANG Lei’, MA Xi-rui’, CUI Zhao-ling”

(a. the Seventh Department of Obstetrics; b. Department of Obstetrics and Gynecology, Shijiazhuang Maternal and
Child Health Hospital, Shijiazhuang 050000, China)

Abstract: Objective To study the expression and significance of microRNA (miR) -29a-3p and vascular endothelial growth
factor A (VEGFA) in the serum of patients with preeclampsia. Methods Prospectively selected of 600 pregnant women
undergoing maternity check-ups in Shijiazhuang Maternal and Child Health Hospital from January 2018 to January 2021 were
selected as the research objects. The pregnant women were followed up to the end of delivery, according to whether the pregnant
women had preeclampsia, they were divided into preeclampsia group (#=60) and non-preeclampsia group (n=540). The level of
miR-29a-3p in serum was detected by real-time fluorescence quantitative PCR method at the 10th to 14th week of gestation at the
time of admission for obstetric examination. Enzyme-linked immunosorbent assay (ELISA) was used to determine the level of
serum VEGFA, Pearson method was used to analyze the correlation between miR-29a-3p level and VEGFA, and receiver
operating characteristic (ROC) curve was used to evaluate the value of serum miR-29a-3p, VEGFA, and the combined detection
in predicting preeclampsia. Results MiR-29a-3p level (2.05 +0.54 ) in the preeclampsia group were higher than those in the
non-preeclampsia group(1.04 + 0.29), the level of VEGFA (34.38 + 9.25 ng/L) was lower than that of the non-preeclampsia
group(69.49 + 19.57 ng/L), and the differences were statistically significant (/=22.951,13.724,all P<0.05). The level of serum
VEGFA in the severe group (24.05 + 6.41 ng/L) was significantly lower than that in the mild group (38.81 + 10.47 ng/L), and the
level of miR-29a-3p (2.45 £ 0.61) was significantly higher than that of the mild group (1.88 +0.51), and the differences were
statistically significant (#=5.537, 3.738, all P<0.05). Pearson analysis showed that the level of serum miR-29a-3p in patients with
preeclampsia was negatively correlated with VEGFA (r=-0.601, P<0.05). The ROC curve showed that the area under the curve
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EERN: BEYE (1984-) , &, AR, FIRENM, W50 EH7FE, E-mail: khxkang@163.com,
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(AUC) of serum miR-29a-3p and VEGFA levels predicting preeclampsia was 0.904 and 0.882, respectively, The AUC of the two
combined prediction of preeclampsia was 0.937, and the sensitivity and specificity were 80.00% and 95.20%, respectively.

Conclusion The expression of miR-29a-3p in the serum of patients with preeclampsia increases, while the expression of

VEGFA decreases. The serum miR-29a-3p and VEGFA had certain predictive value for preeclampsia.

Keywords: preeclampsia; microRNA-29a-3p; vascular endothelial growth factor A

TR (preeclampsia) 22K IAAR
EREE R F BRI, 0 S E R .
T A2 I R IR R P 8, Wi, B ThRe
Beng e, HES s RS P B, bR
LRI IRAN, T v O A A R TR 4G
TR G R B MR, A BT R T
Az Bl BSR4 IR S IR
JREEEAS R | A N R A 555 G, A N
J K AT A (vascular endothelial growth factor A,
VEGFA ) ZFEZ R IMAE A T /MR
( microRNA , miR )-29a t. 7 fi 3 45 rh il B AR
Z 54 IR e & . i B g
7~ miR-29b (5 F35 1] BB 8 VEGFA ik, 7IHE
RS 5 PTG k4. (HARA SCERHRIE miR-
29a-3p Fl VEGFA X}~ i H A9 S AN (B . ASBIF5%
FEHRD 9 T3 £8 3 1003 ' miR-29a-3p Fll VEGFA
TR, K ZFR AT BANE, LAk
Il R _E T R AT E S %

1 MEl5H*®

1.1 B % AriEPEREE 2018 45 1 H ~ 2021
A1 AE A ST A 4 PR B R A A 1 Y 2
17 600 B BT X%, B RR AT IR, X 42 1 RE
VRN WSS R, WIEREUISS R P 202w BTN
I, 20 0 FIRRTIHAL (n=60) FNAET-9 Al 3 41
(n=540) . FHHTATHILL: 9% 24~40 (31.91+4.52)
%, FHgZE T 35.45 £ 1.82 JH, RFETE AL (body
mass index, BMI) 4 23.82 +2.02kg/m*, &F 7K &
86.61 + 8.16mmHg, U 4fi [k 122.48 + 7.02 mmHg;
FLRRIA3 B, Mk 47 B, AEFIRATNAL: 4F
24~40 (31.82£4.67) %, “F¥7#)H 38.62 + 1.71 Ji],
BMI 22.87 + 1.98kg/m’, FikJE 76.95 + 8.72mmHg,
W46 5 116.86 = 7.31mmHg. i 5 1 20 5 I 7
AT R, 2550+ E X (P> 0.05) ,
FIRATAA 2 R R AR PR AT AL P < 0.05 ),

TR SRR TNl BMI, Uk4sE . £Fik)E
i, Z2RMAELITFEYL (P <0.05) . AB5
BEAERE, HE AR S
TR AR HE . OFF A T2 Bibs
HE 7 @201 A &I Q2RI thEE
PR HUIRBRTHAE S . IR @DOFEARE
B, HEBRPRIE: OF FeIRR =t @4 R4
BRI . L s O iU F s AL s &
I ; @A TFKE SO 2L, SR
BRI 5 LS 2R I (2015) ) 7 Hokd 5 i 141
I v 7 AR BRI WA, B R R A (n=42)
MEZEH (n=18)
12 BBLRXA 7700 SLHFDE 2 7 PCR AL (€
[l Applied Biosystems 72 H] ) , RNA $EHGLH & (b
R RHEARRAT ), % PrimeScriptTM RT
reagent Kit with gDNA Eraser( H /X TAKARA /3 H] ),
VEGFA [iff B¢ % 58 W 7% ( enzyme-linked immuno
sorbent assay, ELISA ) ik7l& ( _LigfEIE LRI
HBRAF) .
1.3 Fik
1.3.1 FEASCREE: ZE7E22 10 ~ 14 AR K f)
SRECER KL 5~6 ml, 4°CFE.Ly, 4000 r/min (B>
2R 8 em), B HIE/RET EPEH, RIET -80°C
UKFE R, R
1.3.2  SEAF2¢ 6 E i PCR 346 I 1fiL 75 ' miR-29a-
3p MKF: FH RNA $2 B i) & $2 B RNA, A
RNA ¥ &, & #& PrimeScript™ RT reagent Kit with
gDNA Eraser #: 1F 20 5§ [ %% 5% 15 3] ¢cDNA. K H
7700 SER 2 E i PCR AU LT H miR-29a-3p %
W2 U6 AT 9 48 [ . [ 4 F: 95 °C 3min,
95°C 30s, 59°C 30s, 72°C 30's, 38 PfE#. miR-
29a-3p AN FE A 27 it L 51k B
TA, WE1.

*1 qRT-PCR 5|#1F 5!
HR Ers L)
miR-29a-3p 5-ACACTCCAGCTGGGTAGCACCATCTGAA-3’ 5-CTCAACTGGTGTGGTGGA-3’

8 5’-ATTGGAACGATACAGAGAAGATT-3’

5’-GGAACGCTTCACGAATTTG-3

1.3.3 K 0 7% & VEGFA 7K F-: % FHl ELISA 5
50 22 17 VEGFA /K F-, BAR$#:1E 2 I VEGFA
ELISA 50 & Ui B 53817

1.3.4 IR ZORMLEE . WEEZE R ER . 2R304
FAERR, W1 BMI, We4elk. &7k, 2 IE 0B . i
WLEF ( serum creatinine, sCr) , NEMRZE LIRS
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(alanine aminotransferase, ALT) , K& % 1z it
T F% Wi ( aspartate aminotransferase, AST) , Il JR

# % (blood urea nitrogen, BUN) .

1.4 it $F 54 KA SPSS 25.0 FF w17
S, THECRBH n (%) R, KA KRK. i
HFORMT A IES 0, I £ rfEZE(x £5 )FR,
Pearson 543 B -9 1 1 28 & 1L T miR-29a-3p 5
VEGFA M. R AZIE TAERHE (receiver
operating characteristic, ROC ) [lj Z& ¥ /i miR-29a-

3p, VEGFA K ZFHBA W0 W mr B (. P
< 0.05 HZERAGIFE L,

2 R

2.1 &0 Fda — f A A f F P miR-29a-3p,
VEGFA K- Fress W3 2. AR FIRRTI4 S iRy
HI2H 25 IR R L3, 22 TG HERE (P > 0.05 );
SEF AT A A He, PN AT 4l sCr, BUN,
ALT, AST, miR-29a-3p 7K V45 51 , VEGFA 7K F-4AIK,
EZRHAGI¥EL (B P<005) .

*2 KAZP—RAR K MFER miR-29a-3p, VEGFA 7KEELE (x+5)
iH FARHIHILL (n=60 ) AR (n=540) tfl P
MR IR (mmol/L ) 4.81+0.54 472048 1.360 0.174
sCr (mol/L) 57.68+11.52 5337+ 11.07 2.849 0.005
BUN ( mmol/L. ) 335+0.82 3.06+0.73 2.882 0.004
ALT (UL) 60.34+16.11 50.81 + 13.65 5034 0.000
AST (U/L) 65.84+17.46 56.76 + 13.71 4724 0.000
VEGFA (ng/L) 3438 +9.25 69.49 +19.57 13.724 0.000
miR-29a-3p 2,05 +0.54 1.040.29 22951 0.000

22 FRAT MR FE 45 R F 4 fF P miR-29a-
3p, VEGFA K-t SREAMLIL, &|E
I35 VEGFA 7K °F 1 2 B A% (24.05 £ 6.41 ng/L vs
38.81+10.47 ng/L ) , L7 miR-29a-3p /K- & F+
i (245+061 vs 1.88+0.51) , ZR¥HAHL I+
Y (155373738, ¥ P < 0.05) .

Position 1742-1749 of VEGFA 3' UTR 5’

hsa-miR-29a-3p il

23 M F IR A # B E P miR-29a-3p 5
VEGFA #5348 % 1 2; https://www.targetscan.org/ il
M 52755 , miR-29a-3p 5 VEGFA fEAELS S0 S LA 1,
Pearson 73 AT 7, i I 09 A8 1L 7 Y miR-29a-
3p 5 VEGFA 2ftHX (r=-0.601, P=0.000)

« . . UUAUCAUUUAUUUAUUGGUGCUA. . .

AUUGGCUAAAGUCU--ACCACGAU

B 1 miR-29a-3p 5 VEGFA &S

2.4 % ¥+ miR-29a-3p, VEGFA *t F Jin 7 41 49
TR AAE WL 3 R 2. ROC #h<k o, 1L
miR-29a-3p, VEGFA T I T A 3 (1) il £ T 1 A2

(area under curve, AUC) 43 %5 0.904, 0.882;
PO I F0 R AT IS AUC R 0.937,

=3 & miR-29a-3p, VEGFA Xt FHBr#ifHME (%)
Z AUC 95%Cl R e FEPEBT (i B BT T fE
miR-29a-3p 0.904 0.859 ~ 0.949 83.30 90.90 5051 98.00 1.46
VEGFA 0.882 0.836 ~ 0.928 84.30 86.70 4146 98.11 50.07 ng/L
B 0937 0.899 ~ 0.969 80.00 95.20 64.86 97.72 -
3 g

= miR-29a-3p
---VEGFA

0.0 02 04 06 08 10

-5

2 ROC HiZ4>#7 miR-29a-3p, VEGFA Xt FHniHA
FmME

T A YR AR AR 20 JA RUS B0 LA
PR K 2% B G 2 LSRRI B . 3 R TR T A
TR N 5% ~ 12%"”. FIRAHEE S 4
SNahliicre . BN 2 B E SR R
BT RRE . MR sm " AR LR BN
R, 5SS LE AR SZ IR M PR T
WR—FhZ LRI . A BTSN, TR AT A
CIREIRSYieE s a1 IKE ga VL AP I RPN N | NE G D E TN
RS Gee DI REZERLAF I iaAT o6 s
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GEE NG LS PR, IR LE TR T
FVRI R W s i i) o2 T Y A AR B R A
BEXHE, WEARRETFEERWHEEN, H
WL PN R A K (VEGF ) Gl % & 4% 56 B
U4, VEGF J&—Fi R 4 Je A0 s 224y 340, 1
ESTENI Y| RE X BNV 1 B o (1K= RA 0 AN T 4 1K=
WS PERAM AT 475K ; VEGF 25 T il fe 2 57y
WFRIZMIRTE ., WM E ", VEGFA J&—Fh &
F BT gmA L, 76 IS P R 20 A A A R I 8 A B
ECHEMEH . VEGFA 35 MR, S EUR A IE
BB TIBEAIG, DA T S0 PN 2 200 i 5 e e i 5 i
PEU, ZHOU % MRS o, B AL AE P Rz 4
Hurh VEGFA FRikKF-, w385 4 P K 240 s 7
RERETT . AT L BAE PR ATI4L . PR aTI4l
M35 H VEGFA KR B 5 FRAK, R A
ZH 1M % VEGFA /K-F- & 25 A%, #&/K VEGFA W] fig
SR AR S R, 5 MET 4 U fifF 5T 45 SR
81, VEGFA ik K VA8 T B A v S 35 BG4
D135 VEGFA AT G 38 13 52 10 11078 P9 Bz 40 i 334 7 il
73 DA 5% W) - 3005 1 2F & . ROC 43 B & L.
15 VEGFA X} A 01 H5 AT — 2 i S 4 4a .

WURIIE], miRNA MRSl gieak, HukE
Bl 22 JE G 5% B B BEASRN AN, B SRR 1Y)
miRNA A 75 A 37 52 A )], miRNA 78
I R A e R B T R Ak i Rk e Y, AR
L M TR AT G 2% miRNA 23841 &,
miRNA A i i 8 ¥ 2 FO L ), 8 5 G 4 0 8
BLRUgE, 25 R &AL P miR-29a-3p i1
T 7q32.3 Y fafk b, & miR-29 Z g — 5, LU
a5 PV RS S, BB ) 78 0 T 40 M A A A A A
1 miR-29a ik K F- 485, I AR 2F i 48 A
AW FE A, 2 R T (TNF-o 1 IFN-+y ) Hi
P4 240 J5 B9 N ILAE P RZ 40 Pt miR-29a-3p 45 D1 4K
W 1.9 A%, HLARER FRIBES P B2 40 i
B BREETIREE R P ABIFSE SR TR A AL i
miR-29a-3p KXV THE, AT R 2 i
5 miR-29a-3p KR B 3% T+ &, #2278 miR-29a-3p
MRES S ATI R A . KB SR P
SESRLEAL, HEN M 7E miR-29a-3p AT AE i i 5 i I
BRI PR AT & A . K. ROC 4k
WoR, I miR-29a-3p Xl B L T 79 A 30
A—ErH . BaifEZFME T, miR-29a-3p 5
VEGFA 1BV K R . Fhim it ™ oo &8
B A 25 h miR-29b 5 VEGFA A%, B
WFFE o R T R B I N R T RESZ i 23 5 1 ke
MRG58 7 2 A B T e S
# P miR-29b 5 VEGFA —# % 5145 N Kz oh ik

A, FTREW R E B IRER R . AR T
TR FTSYT R LI miR-29a-3p 5 VEGFA A1,
$275% miR-29a-3p Al it 5 VEGFA H[a] 50 1 Fi b
%2k . miR-29a-3p Bk VEGFA FUill 5 57 191 A4
AUC H 0.937, HRAEHEEFNEREE 5350 80.00%,
95.20%, #2755 miR-29a-3p 4 VEGFA ] 42 = 1
TR AR, Al PR M) R RSB0 5 S
BET 71, ELMLE SR bR A E Tl PRIV o

£ LTI, 5 AT A IS T VEGFA KK

T F%, miR-29a-3p % ik I F+, Ifil 7 miR-29a-3p,

VEGFA X 7 57 ] B AT — & B9 WA (B A5

B 1 3 T miR-29a-3p, VEGFA X -9 Aij 15 14 75

MGE, FEIRIR B RA—E R I E. BRI

AR BN T IR AT miR-29a-3p, VEGFA 7K

F, ZHERE RN PRI

S 3k

[1] AEFHE, EAKL . BEl D) REHE bR /MR S 806

Sl I 99 R R AR B ) Al B2 W (LSS (0], P
ARHEY: | 2019, 22(22):2698-2704.
REN Danyu, WANG Yonghong. Assistant diagnosis
for coagulation function and platelet parameters in the
diagnosis of preeclampsia and its severity [J]. Chinese
General Practice, 2019, 22(22):2698-2704.

2] JrEfe, =W, XBRR, % . BRI, /MR

Febron) 5 0 BN A0 B 2 I E B AT D], S5
R | 2020, 36(12): 936-940.
FANG Zhanghua, QIN Tianrui, DENG Chenchen, et
al. The value of coagulation, platelet and biochemical
indicators in assistant diagnosis of severe preeclampsia
[J]. Journal of Practical Obstetrics and Gynecology,
2020, 36(12):936-940.

[3] POON L C, SHENNAN A, HYETT J A, et al, The in-
ternational federation of gynecology and obstetrics(FI-
GO) initiative on pre-eclampsia:a pragmatic guide for
first-trimester screening and prevention[J]. International
Journal of Gynecology & Obstetrics, 2019, 145(Suppl
1): 1-33.

[4] KHALIQ O P, MURUGESAN S, MOODLEY J, et
al. Differential expression of miRNAs are associated
with the insulin signaling pathway in preeclampsia and
gestational hypertension[J]. Clinical and Experimental
Hypertension, 2018, 40(8): 744-751.

[5] #hgafi, BRJofk . miRNA-29b K4 Py iz A 4K K7

TET BT AR T B AR FIAILAR (9], A 22 B o B 2
2, 2019, 40(11): 1074-1078.
SUN Jiamin, CHEN Xianxia. Changes and relationship
of miRNA-29b and VEGF in preeclampsia[J].
Academic Journal of Chinese PLA Medical School,
2019, 40(11):1074-1078.

[6] S5, HSCAN . 7R (M] 8 MR dbat: ARIVE
WAL, 2013 64-71.

XIE Xing, GOU Wenli. Obstetrics and Gynecology[M].



36

PR 36 152 27 2 55

38 %

2 202343 A T Mod Lab Med, Vol. 38, No. 2, Mar. 2023

(1]

8th Ed, Beijing: People’s Health Publishing House,
2013:64-71.

AR B A e i Rl o 2 I IR v IR B o
CEYRI S R BIRI2 R 35 B 2015)[)]. AR ™ B
ek 2016, 19(3):161-169.

Hypertensive Disorders in Pregnancy Subgroup,
Chinese Society of Obstetrics and Gynecology, Chinese
Medical Association. Diagnosis and treatment guideline
of hypertensive disorders in pregnancy (2015)[J].
Chinese Journal of Obstetrics and Gynecology, 2016,
19(3):161-168.

JEmitE 508, B . TRATIIZ L0 SOCS3, PP-
13, GATA-3 KV A0 KA S (0], BUACKS:
EEAEI 2022, 37(1):48-51, 87.

WEI Lihua, ZHANG Xin, FENG Wei. Changes
of serum SOCS3, PP-13 and GATA-3 levels in
preeclampsia and their predictive value [J]. Journal of
Modern Laboratory Medicine, 2022, 37(1):48-51, 87.
WRYE , 13 . SUIRIE ORI A7 AT 0 Ao a4 |
FRE S SE R 2R AT (9] TRz 24l (B 2e by
W), 2021, 42(1): 145-153.

CHEN Wei, WANG Zilian. Analysis of the tendency,
characteristic and risk factors of twin pregnancy
complicated with preeclampsia [J]. Journal of Sun Yat-
sen University(Medical Sciences), 2021, 42(1):145-
153.

O, INETDT WSO L T AR A A I
RNA-210 7K 5 a8 UM N A KR T 3R
e -2 XBFEBURRER ). P HETDARKAGE,
2020, 30(17): 2144-2147.

CAO Fen, SUN Sufang, HU Wensheng. Relationship
between miRNA-210 level in peripheral blood of
preeclampsia patients and placental vascular growth
factor, COX-2 and prognosis [J]. Chinese Journal of
Health Laboratory Technology , 2020, 30(17):2144-
2147.

TI7 . MUEYEEFOK . AR 5 2 T
3T A A SR PR A5 (0], S Tl PR B2 25 2% 5, 2020,
24(15): 87-89.

WANG Fang, Correlation between serum vitamin level,
oxidative stress injury and preeclampsia in pregnant
women[J]. Journal of Clinical Medicine in Practice,
2020, 24(15):87-89.

BEAR , Sfare , B, & I EAE A M8
TRUBE 2 S T g /A AGE I 5 3 BT & 2R AN R AR
FIAH MRS [7]. B SR IR 2= 24 5, 2021, 36(6):
78-82.

XUE Wei, YI Fuling, WANG Miao, et al. Correlation
research between serum levels of Cyclophilin A as
well as tissue transglutaminase in pregnant women
and adverse pregnancy in preeclampsia [J]. Journal of
Modern Laboratory Medicine, 2021, 36(6):78-82.
KT, BT, EWTR, 5% . Elabela 75 5 Hi U iR
By 3k RO X[ h AR iR 24 A 2019,

[16]

[19]

(20]

(22]

(23]

27(4): 349-355.
ZHANG Qiongfang, YANG Ning, WANG Binsu, et al.
The expression of Elabela in preeclamptic placenta [J].
Chinese Journal of Hypertension, 2019, 27(4):349-355.
WITVROUWEN I, MANNAERTS D, RATAJICZAK
J, et al. MicroRNAs targeting VEGF are related to
vascular dysfunction in preeclampsia[J]. Bioscience
Reports, 2021, 41(8):BSR20210874.
AGARWAL R, KUMARI N, KAR R, et al, Evaluation
of placental VEGFA mRNA expression in preeclampsia:
a case control study[J]. The Journal of Obstetrics and
Gynecology of India, 2019, 69(2): 142-148.
JEON H H, YU Quan, LU Yongjian, et al. FOXO1 reg-
ulates VEGFA expression and promotes angiogenesis in
healing wounds[J]. Journal of Pathology, 2018, 245(3):
258-264.
ZHOU Situo, LIANG Pengfei, ZHANG Pihong, et al.
The long noncoding RNA PDK1-AS/miR-125b-5p/
VEGFA axis modulates human dermal microvascular
endothelial cell and human umbilical vein endothelial
cell angiogenesis after thermal injury[J]. Journal of
Cellular Physiology, 2021, 236(4): 3129-3142.
MEI Zhixiong, HUANG Baoqin, ZHANG Yuan, et al.
Histone deacetylase 6 negatively regulated microRNA-
199a-5p induces the occurrence of preeclampsia
by targeting VEGFA in vitro[J]. Biomedicine &
Pharmacotherapy, 2019, 114(1): 108805.
KOLKOVA Z, HOLUBEKOVA V, GRENDAR M, et
al. Association of circulating miRNA expression with
preeclampsia, its onset, and severity[J]. Diagnostics
(Basel, Switzerland), 2021, 11(3): 476.
BOUNDS K R, CHIASSON V L, PAN L J, et al.
MicroRNAs: New players in the pathobiology of
preeclampsia[J]. Frontiers in Cardiovascular Medicine,
2017, 4(1): 60.
LU Guodong, CHENG Peng, LIU Ting, et al. BMSC-
derived exosomal miR-29a promotes angiogenesis
and osteogenesis[J]. Front Cell Dev Biol, 2020, 8(1):
608521.
MAUCHER D, SCHMIDT B, SCHUMANN 1J. Loss
of endothelial barrier function in the inflammatory
setting:indication for a cytokine-mediated post-
transcriptional mechanism by virtue of upregulation of
miRNAs miR-29a-3p, miR-29b-3p, and miR-155-5p[J].
Cells (Basel, Switzerland), 2021, 10(11): 2843.
JE 2655 . 1 T 0 AR BN L O B ) 2 S RS il
B3 R AR DG EAIF ST (0], BARSE B2
2019, 31(7): 866-868.
ZHOU Meifang. Correlation between renal
hemodynamic parameters and vascular endothelial
injury factor in patients with preeclampsia [J]. Modern
Practical Medicine, 2019, 31(7):866-868.
Wis B E: 2022-07-07
fEEIBES: 2022-10-31



