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9 B 2R B LTS miR-411-5p Al miR-485-5p K FA M7y
A LIRS H6 b oF 16128 JL &% D 189 F 00 9 AL F 58
WiEES, & 410, E&E (LB TAERE a %R b AR, dba 102413)

i E. BB 44T 9978 (preeclampsia, PE ) F-4a b i # H 4B H 85 -411-5p (miR-411-5p ) Fefif o)~ 48 B B4 -485-5p
( miR-485-5p ) K44 B A48 5 b A 45 AR at B AR JL£E By ey T M1 AF 98, Jik R4 20204F 1 A ~ 2021 F 12 A A&
T EERSHEFIFTHT SR 88 4] PEF A axf (PEA) , HAREMALCENRREIET 54
69 3E5% 4 00 9] 4F A xR, YedR MR A B f A AR Fh 35 40 (pulsitility index, PI) . ML 484 (resistance index,
RI) #7%, 9:8F5 %% % PCR ( real time fluorescent quantitative PCR, qRT-PCR ) &4 # £ 4] £ 7§ miR-411-5p #= miR-
485-5p R rbdi, B PE B A B AL AW RRA S AL/ RFAES 45 RN, iR PI, RI, miR-411-5p =
miR-485-5p #9 £ %, R M %X # TAF454E (receiver operating characteristic, ROC ) w1 £k 3% 447 PI, RI, miR-411-5p,
miR-485-5p VA B A4 M 4 PE &4 B A LR R4 B M AE R &% PEMALF4a RI(0.79 + 0.08), PI{4(1.82 + 0.08)
BT A M (066 £ 006, 138 £ 0.15) , sfiF miR-411-5p (0.32 + 0.09) , miR-485-5p (026 + 0.03) A4k TF x84
20 (1.01 + 008, 1.02 + 0.09) , £ FAA%ITFEL (+=12.283, 24.339, 54.091, 75231, ¥y P<0001) ; &A=+
PZEPE A4 RI(0.83 £ 008), PI(1.86 + 0.09 ) {A5 T4 544 (070 £ 007, 171 + 0.07) , sif miR-411-
5p (027 + 0.02) , miR-485-5p (024 + 0.02) A -FALTZE RIFM (045 + 0.04, 031 + 0.04) , ZFAHFLITFE
L (=11.545, 12.428, 37.840, 14.716, ¥ P < 0.001) . A& diA454% RI, PI#in PE &4 B A LR L2 A6 W& T
‘AR A 0.838 (HUALE A 90.8%, #FFE A 652%) . 0.758 (#URE A 508%, 47 E A 913%) ; ifnif miR-411-5p,
miR-485-5p M PE &4 B A LR B &4 B & T @A 0.830 (S A 90.8%, A A 73.9%) . 0.769 (#HAE
A 954%, HFEH 61.9%) , vaF RSN T PE &5 B AR R A d L T EA A 0976 (S A4 98.5%, 4
F A 913%) , &t PE Fafaih miR-411-5p F» miR-485-5p K -F A%, s iF miR-411-5p #» miR-485-5p K -F A A2
75 fn %4547 PI, RI & PE Zda B A 06 L 25 B B AT Foml 4k A .
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Study on the Predictive Value of Serum miR-411-5p and miR-485-5p Levels
Combined with Ultrasound Blood Flow Indicators for Perinatal Outcomes in
Preeclampsia Pregnant Women

YANG Beilei*, SHI Jian®, WANG Yanjie® (a. Depariment of Gynaecology and Obstetrics; b. Department of Medical
Ulirasonics, Beijing Nuclear Industry Hospital, Betjing 102413, China)

Abstract: Objective To analyze the predictive value of serum micro RNA ( miR ) -411-5p and micro RNA ( miR ) -485-5p
levels in preeclampsia (PE) pregnant women combined with ultrasound blood flow indicators for perinatal outcomes.
Methods A total of 88 pregnant women with PE who were enrolled in the obstetric card and underwent cesarean section in
Beijing Nuclear Industry Hospital from January 2020 to December 2021 were selected as the study subjects (PE group). In
addition, 90 normal pregnant women who delivered by cesarean section due to other reasons in the same period were regarded as
the control group. The differences of pulsitility index (PI) and resistance index (RI) were compared between the two groups. The
serum levels of miR-411-5p and miR-485-5p were measured and compared between the two groups by real time fluorescent
quantitative PCR (qQRT-PCR). According to the different perinatal outcomes of PE patients, they were grouped into good outcome
group and poor outcome group. The differences of PI, RI, miR-411-5p and miR-485-5p between the two groups were compared.
The predictive effect of PI, RI, miR-411-5p, miR-485-5p and combined detection on the adverse perinatal outcome of PE patients
was analyzed by the receiver operating characteristic (ROC) curve method. Results The RI (0.79 + 0.08) and PI values
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(1.82 + 0.08) of pregnant women in the PE group were higher than those in the control group ( 0.66 + 0.06, 1.38 + 0.15) ,
the serum levels of miR-411-5p (0.32 + 0.09 ) and miR-485-5p (0.26 + 0.03 ) were lower than those in the control group ( 1.01
+ 0.08, 1.02 + 0.09) , and the differences were statistically significant (7=12.283, 24.339, 54.091, 75.231, all P<0.001). The
RI (0.83 + 0.08) and PI (1.86 + 0.09) values of PE patients in the poor outcome group were higher than those in the good
outcome group ( 0.70 + 0.07, L.71 + 0.07 ) , the serum levels of miR-411-5p (0.27 = 0.02) and miR-485-5p (0.24 = 0.02)
were lower than those in the good outcome group ( 0.45 +0.04, 0.31+0.04) . and the differences were statistically significant
(r=11.545, 12.428, 37.840, 14.716, all P<0.001). The areas under the curve of ultrasound blood flow index RI and PI to predict
the adverse perinatal outcome of PE patients were 0.838 (sensitivity was 90.8%, specificity was 65.2%), and 0.758 (sensitivity
was 50.8%, specificity was 91.3%), respectively. The areas under the curve of serum miR-411-5p and miR-485-5p in predicting
adverse perinatal outcome of PE patients were 0.830 (sensitivity was 90.8%, specificity was 73.9%), and 0.769 (sensitivity was
95.4%, specificity was 61.9%), respectively. The area under the curve of the four combined tests to predict the adverse perinatal
outcome of PE patients was 0.976 (sensitivity was 98.5%., specificity was 91.3%). Conclusion The levels of miR-411-5p and
miR-485-5p in serum of PE pregnant women were decreased, and the combination of miR-411-5p and miR-485-5p and

ultrasound blood flow indicators PI and RI may predict the perinatal fetal outcome of PE pregnant women.
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TR AT ( preeclampsia, PE) J&45 Uk 20 i
Zha MBI TS . ARSI, HEAN,
Hkasn & Al i RN P S B R R AR, X
AL e F e BB LAE R 2R L B L=
Fero A5 U B PE &AL ASEHER, i PE R
F A LSS Rt B o e, HATEL = 5 e bR .
T Z A% (microRNA, miR ) 2525 19-25
IR AR TS B EE RNA 437, % H R Y%
SRR REEEEN, RESEFEE, EILTF
HIERFP A EZ#EERY, mRNA 5 PE X &%
Y, PE BEME . i H 7 R H miRNAMT,
2B RAR L . RS A MR
190 5 7% PE MY AFF 55 -+ 2r 22 ¥ i) miR-411-
Sp I nTRHEE AR )2 R A iR S (R L
miR-485-5p 1] 2 3% PE (99#157E T 4040 ( regulatory
T cell, Treg) /Th17 24 ", M miR-411-5p,
miR-485-5p N HELE PE R iARH, MEmEH—
SEFEER. B, AT E miR-411-5p,
miR-485-5p 575 ML 45 FR, 43 BT 0L miR-411-
5p, miR-485-5p Bk {5 B 4 I i 48 f1 X PE i H
AL RMTAER, AER PE 19 K i iE7 #fit
Hah,

1 M5

1.1 Arxrd EFFE20204E 1 A ~ 2021 4F 12 A1E
At Tk BE Be =Rk 2R 475 = R 11 88 5] PE
ZEIANIENT G (PEA ), 322 ~ 40(33.03£341)
%, ZEJH 32 ~ 40 (3437+221) A, 22k 227+
022 ¥, Wik 165.82 + 8.71lmmHg, £k 98.20 +
5.62mmHg. [F]HAHEEL 90 il 7F & B R B v AS 1 25 I
BR800 B 7= A B0 ) LE R R R 2 A S R AL, AP R
21 ~ 39 (3235+£322) %, Z2J 33 ~ 41 (3452=
225) JH, 2k 235:034 %, W45 R 11928 =

7.65mmHg, & 3K [k 72.06 + 5.59mmHg, ¥ £ [A] 2
AT 2P, Rz, ZERPREEE
X (=1.368, 0449, 1859, ¥ P > 005), 1fi M4
MR, Pk MR, EREAFIEEX
(£=37.900, 31.110, ¥ P < 005) . FHini#ZEiA
Bk BRELZ2 A 35 R s, 0B P AR R TC R IR
FLAHERR B =Rt e . AR S E A2
Dl fitiEiE L, FrA FE G R EEIRAGR A K FE A
THE SIS, e (R B SR T T ) .
PE g Abnifi: OFFA 4 IR & i g2
AR P PE Wb M QB E R BRI
HIE AR HEBRbRE: OB ERHARSZ 4
QRRILE WY ; ORRIERR; @4 7= AT iR
bR . IR R S e PR ACE
12 BEL#EA RI-qPCRAY ( FE[E ABIAH ) ,
RNA #2107 & (FEBAR /R A TRA R ) |,
il g (R EAARHEARAR) |, 50k
SEH PCROAH & (Jb s fpt A TR A )
1WA SR E PR A TR BB AR
13 F&
131 FEAICE: WEERTA 2R IA ALK H 25 1840 E
kI 3 ~ 4 ml, ZE{REHE 30min, 5 000 r/min
> 8 min, FAHUIEW, /3% TRE EPE Y, T -20C
KFHRAE, TRk
132 qRI-PCR i if1 75 miR-411-5p, miR-485-
5p 7K. RNA 2GR ) & B IUA B2 72 1025 1 1l 3
RNA, ' — & i RNA 5% 5 5 cDNA. % &
Hr PCR ¥ (Bio-Rad) %I miR-411-5p, miR-485-
Sp iEATH . qRT-PCR iz i {4 £ 3k 10ul: miScript
SYBR® Green Mix 5 ul, c¢cDNA (50 ng/ul) 1pl,
LT FUHFG Y (10 umol/L ) 4% 0.5ul, ddH,O 3.0ul,
JZ W Z A 95°C 90s, 95°C 30s, 63 °C 30s, 72°C
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15s, 40 1§ ¥, miR-411-5p, miR-485-5p 5 4 &

U6 197519073 3 1. SRHT 27 B TR 43 #7

x1 qRT-PCR 5| #1551
miRNA ER5I4 RR514
miR-411-5p 5-CGCAGGGGGAAAGTTCTAT-3 5-GTCGTATCCAGTGCAGGGTCC-’
miR-485-5p 5-AGAGGCTGGCCGTGATG-3 5-GTGCAGGGTCCGAGGT-3’
U6 5-ATTGGAACGATACAGAGAAGATT-3’ 5-GGAACGCTTCACGAATTTG-3’

133 MifKiA: BT A2 AR TR e £,
i 2200 0 Y R E D AT A A, B R
BT, 22 M RNz, fif H] TASIBA 1) Aplio
500 % (a2 WAL, BRHR N 2.0~-3.5 MHz,
PR S R B NG I LEY KR b sl ik, HURE AR <2
mm, 3G PR LA 0 S 0 TR, il SR s
% ( pulsitility index, PI) 5 BH 71 45 % ( resistance
mdex, RI) .

134 [FBAEIL—MIEN AR R B EIL
ANRVEE Ry 43 25 ey RAFAH (n=23) FI45 A R4
(n=65) . NRE&RHAE, HI/EILLT, #HA
NICU, 4 5 min Apgar ¥E4r < 7 45, Wi Bk pH

E )

H< 72, FAREMFHNAERSZR ., 777, DLW
AR, BRI AS &S T

1.4 it R SPSS 25.0 BT EURES 0
Br, THETERUR A £ bRifE2E Gess) HA, 4
[F] F AR 1 K556, SR ROC #4007 RI, PIL i
% miR-411-5p, miR-485-5p % PE & [Fl 4 )L#i)5
ARETMMNE. P < 0.05 HEFHGHFE L,
2 4R

2.1 FAFda# = R 45 47 A& i miR-411-5p,
miR-485-5p /K -Frodx WLk 2. SXTEEL4I4ALL, PE
#0224 RI, PI{HTH/ miR-411-5p, miR-485-5p 7K
FREIR, ZRBAGFEL (¥ P<0.05) .

BB G PE AZ I E MiEfEtR. miR-411-5p, miR-485-5p KELLE (x=s)

e TR (1=90) PE4 (n=88) t P
RI 0.66 +0.06 0.79 +0.08 12.283 < .00
PI 138 +0.15 1.82+0.08 24.339 < 0.001
miR-411-5p 1.01+0.08 0.32+0.09 54,091 < 0.001
miR-485-5p 1.02+0.09 0.26 +0.03 75.231 < 0.001

22 ARFEIEAILLE PE &F# F i34 AR
7 miR-411-5p, miR-485-5p A& -Frbix WH3, 5
LR RAF4IMI L, S50 R 41 PE % RI, PIfHT}

. I miR-411-5p, miR-485-5p ACFIEAL, 25
Pfigierm s (P <005) .

#z=3 FRIE&JLER PE 823 RI, PI, miR-411-5p, miR-485-5p 7KFLEEL (xbs)
niH HRRFE (n=23) ZHRARE (n=65) t P
RI 0.70 £ 0.07 0.83 +0.08 11.545 < 0.001
Pl 1711007 1.86.+0.09 12.428 < 0.001
miR-411-5p 0.45 +0.04 027 £0.02 37.840 < 0.001
miR-485-5p 0.31+0.04 0.24 +0.02 14.716 < 0.001

23 M F bR 35 AR vl B e 5 miR-411-5p, miR-
485-5p /K -F #f PE & # W £ LR R 4 B o Fal 4
16 LI L, 4. MR MG bR RIFLN PE B #H
B AR LA RS R il 28 T i F o0 0.838, SRR An
S 3 91 K 90.8%, 65.2%, BT {E M 0.719,

95% CI. 0.744 ~ 0.932; PI Fiiilll PE & 4 JLA
B 25 ey 1 il 28 T TR 0.758, U MR R 4y
B k1 50.8%, 91.3%, K Wi {E & 1.838, 95% CI:

0.647 ~ 0.868; Ifil 75 miR-411-5p i {ill PE & ¥ Hi

A LAS B &5 ey 1 il 26 R TR R A 0.830,  fEUEE A
R 5 18 75 3 R 90.8%, 73.9%, # Wi i A 0.340,
95% CI: 0.732 ~ 0.927; Ifil 7% miR-485-5p i il
PE #8344 4= JLAS K45 )5 1 il 28 F 1 FL ok 0.769,
5B R S 00 91 R 95.4%, 61.9%, HMT(E M
0.283, 95% CI: 0.651 ~ 0.886; P& HE4 K i
W PE S84 AR LA B &5 i 26 ik 0.976,
B B VR 57 1 0 1 Ol 98.5%, 91.3%, 95% CI:
0.93 ~ 1.000, HRAHGIEE S —Krm 2 Wi 6 e -
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ROC ik
S [ il 4
\2/ Y ——— a
| = == 5 Rl
-3,"|,“ @ JJ '%‘P\
08 W= J_'W‘ - miR-411-5p
1 1@ - miR-4855p
s
s

0o =
00

1 - 45508
E 1 RI, PI, miR-411-5p, miR-485-5p MK BR &S
PE 2FE4£)LF R & /TN ROC

3 g

FHATH (PE) fEFREE T2 W 2 K,
PE A] 5| dg 4 SppE /i e . BT . Rk
i, M2 R G ae B MR R . BG40,
WEEBRNER, nRe S0 HA T YRR L
AN B ARSS Jry, ™ Hfa R B, G A2 L4
Jay 1) 00 JE TG R NS, P REC R LA L R
s LtEa A B M Bir PE R L LA
T, BEIA K Sk s REE A iE SR A O,
WEINEFR RS EE P REE/E, AR

T A 25 R ] e SO Sl bk T8 A 2
Rk, bz 5 ) 75 05 1k AT 1Y 5 1 8 i
Eiedy, A EANESIZNH (extravillous
trophoblast cells, EVTs ) BN A4 fEBHA
alirh FRARRRE K. BRI, R IR A
A BB PE (S S R 8E L Ak, 41
Y M7 PR A R B R R | e e i PE 19 &
FRALHI A — 5. PE FERE I 7T BH 7 i E, R
A ML AE AR AL 5 PE i LM i sl o o 4 85 2
H 7, I P I B O Xk e R A ) K A
HAEEZ Y, FF 25D s8R, MBS
W5 F sh ik e, 0FREAAG JLAE T4 15 B 1 5h
F6%C (PL) Af LR MG ILAE T I A e . R
PR EH R RS ae A 4. B
FEEC R AT LA MG LS5 A B ) LIRTTE | iy 506
REEEIIREA R, DIERILENETRZEM. &
WEFE PE SR R, PLH & TXIERAL, HA&5AR
41 PE /B4 RI, PL{H®& J445)R R A4 PE B, f2
7RI, PLXSTN PE S F NG LES AT 1 B, nlHE s
Bk PE JRAE MR W B i, iminidgom, i nliiG 4
LA, RGEEIDRERRAL, Be LA RS B n .

F4 RI, PI, miR-411-5p, miR-485-5p AR ELARNAT PE S B4 LA R &RHNHTNME
i B T AUC eE U (%) FERE (%) 95% CI
RI 0.719 0.838" 0.048 90.8 6522 0.744 ~ 0.932
Pl 1838 0.758' 0.056 508 913 0.647 ~ 0.868
miR-411-5p 0.340 0.830° 0.050 90.8 739 0.732 ~ 0.927
miR-485-5p 0.283 0.769° 0.060 95.4 619 0.651 ~ 0.886
ey vl - 0976 0.020 985 913 0.936 ~ 1.000

. HEESRIMARL, £=5.713, 4982, 5.820, 4.873, ¥ P < 0.05,

miRNA A] i o 55 8 55 A 45 & & TR 3L A
FIKMThRE, WA Bon, 5 IE% SR H,
PE i EIMiE. IG5 miRNA H IR AEpE s 0o
miRNA 7] fEif i 2 AG 550E W TIRES 5 PE i I .
18] i miR-454 i it T 4 ALK7 41 2 35 37 )2 240 Bl 114
BT FIZ 2, WIHETE PE MY & WL b & 5 K d 4
J1 U8 miR-411 75 8 J¥ PE Jit #% vp & 3K 58 E W U
1% # 1% ; miR-411-5p 7E PE i 3% L) B % 35 )2 40 B
HTR8/SVneo H /K F [ Ik, miR-411-5p 4 11 4 A]
{£ i HTR8/SVneo 4l i 35 7 . T8 512 2&. W%
HTR8/SVneo Alfid6i {4, M il 4 PE (iifEf .
AWFFEH, PE B 7% miR-411-5p /K F B &K T
IEW IR0, 3En miR-411-5p 5 PE #EEAC,
55 FARRIT A RIS . mT RS o IR 1 SR R I
el A5 E S PE R, B4 ILES R AR # PE
ZEAC I 34 miR-411-5p A B, R miR-411-5p /K

FEAREER L KAERAEIILARE R, AN
miR-411-5p K VAL PE B/ 8, B 5 5l
K45 .

PEAGE , miR-485-5p 7E RS AU Hh Ik ek,
A R ] Y Treg/Th17 Y- i 76 4 4%
e 1 e P i 7 7 1f % ¥ G B4R, MUYAYALO
2 DU SY 7R, Treg/Th17 Hf5) 78 PE Jrp&AG, BP
Treg Ho W9l (4 AR5 PE MG, B PE 1Y &4 5 5
M4 5. CHEN %5 PVRF5E S %, PE % 7 miR-
485-5p N[ 4% Treg/Th17 “F-fiif. A58, PE f&H
1ML 7 miR-485-5p /KK TIEH k7213, a1
I miR-485-5p 5j PE MilFRe A 0C, Y BibffFoTas 5
L. miR-485-5p 1] fiE il i i 15 s - 2 5 PE
MR, HERNLSE et — 2280t 4RAR
# 175 miR-485-5p AL T45 R B4F#, $i/R PE
B 1M miR-485-5p /K1 1T fig H 2% FU i [l A JL&5
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R RE S WP R B, £ ROC 43 HT, IMLE

miR-411-5p, miR-485-5p 7KF-43HIIK T 0.340, 0.283

WF, R A LA RE5 R0l kg, Hrs S iy

26 F 44 0.830, 0.769, 78 miR-411-5p,

miR-485-5p /KX Fl A LA R 45 R i) % A= B — &

SRR (R e O 8 (19 R e 72 S 8 3 38

b, BRI A AR PI, RIS 0§ miR-411-5p,

miR-485-5p B A, & BLSWialaes i, WIS

M A HE bR 2 BEA M35 miR-411-5p, miR-485-5p ¥

IeTF PE 6% FA= WG JLEE R
Zi LR, PE 22 1f7E miR-411-5p, miR-485-

Sp KO- FEAG, I i miR-411-5p, miR-485-5p /K -

145 B8 75 I AR A% PT, RI X} PE Z# i3 [ A= W1 A& L

iR EATHIE . (BRI —EAR R, &

TR AN, MR RA —E /R, H

miR-411-5p, miR-485-5p 15 # 75 Ifil it 45 #r PI, RI

ERAEVIRER, ULHSS PE BIHLGALA 540
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