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[ Z1B#M % FRATHPE & F oiF i RNA-20b(miR-20b) . # ) RNA-4443 (miR-4443) 85 K F , 3+ 3F i = & =
PE & Jdk & Aoy FRM ML, Hk AR 2021F2 AZ2023F 1 AEAREL LT 212 4 PEELE AT RAREHBE S
FTRES»ANEE PEA(n=106)F4 )% PE 8(n=106); % L FE B 106 4] F-Ac i by B daF h B, HEEE PEAER W
ARG RS ARG R RF AR ERE AR R A, KA FE %L EF PCR &% (qRT-PCR) &M AT A % 3K & o7& F miR-20b =
miR-4443 # F X KT 48 A % B & Logistic © )3 547 & F 4k 2 AW Hoa B & £ B 23K F T4 42 (ROC) ¥ £ 3% 4 miR-20b,
miR-4443 *¢ & & PE - da a4k R R & B eg R M 16, 45R B4 . %)% PE 4. % & PE 4 &3 miR-20b.miR-4443 K -Fi& #i 4t
# (F 185 % % 486.199 4= 354.434,P<<0.00D) . IILE N Fibfo T W R AR E LA Z A £ 7 2 F (X424 10.498 F» 15.163,
P<<0.001), ¥EAPEARRIEIRERHERAEFRA 811%. 2% & T4 & PE AR B (X*=50.956,P<C0.001), 44k AR
B 48 miR-20b K F & miR-4443 KF¥H B & FH Tk 4 A R4 4 (1 =5.750,5.853, P<C0.001), % BH % Logistic @12 > # & 9,
miR-20b(OR =3.564,95%CI :1.546 ~8.214) \miR-4443(OR = 2.365,95% CI : 1.472~3.800) . Jk 45 /& (OR = 2.869,95% CI :1.373~
5.995) & @ (OR =3.837,95% CI :1.910~7.709) . ¥ # = & (TG) (OR =4.236,95% CI :2.027~8.851) & & & A &£ R LIk % B
# e B % (P<<0.05), ROC ¥4 544 R % 7, miR-20b.miR-4443 B A& Faml £ & PE d£4k 4 B W & T @R (AUC) 4 0.945
(95%CI:0.901~0.989), B % & T miR-20b & miR-4443 £ TN (Z 1A 5 %) % 2.412 F= 2,055, P<C0.05), #it FE PE &%
A7 miR-20b.miR-4443 2 H &k, 5 R BRIk B o R A R A %, = F B A4 A T4 % PE & & F R AR 2 B 69 FAM 48 4%,
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Serum levels of miR-20b and miR-4443 of patients with severe preeclampsia and
their relationships with adverse pregnancy outcomes
LIU Zhiming',LI Suhang®, QI Guijie' ,JJANG Tiancong'
(1.Tangshan Municipal Maternal and Child Health Hospital ,Tangshan Key Laboratory of
Birth Defect Screening and Diagnosis s Hebei Tangshan 063000 ,China ;2.The Second Hos pital
of Hebei Medical University , Hebei Shijiazhuang 050000 ,China)

[ Abstract | Objective To detect serum levels of microRNA-20b (miR-20b) and microRNA-4443 (miR-4443) of patients with severe
preeclampsia,and to explore their predictive values for pregnancy outcomes of the patients. Methods A total of 106 patients with
severe preeclampsia who were treated in our hospital from February 2021 to January 2023 were selected as severe preeclampsia
group,and 106 patients with mild preeclampsia were selected as mild preeclampsia group,other 106 healthy pregnant women who
received regular prenatal examination in the same period were as the control group.Quantitative real-time PCR (qRT-PCR) method
was applied to detect expression levels of miR-20b and miR-4443 in serum. According to pregnancy outcome, the patients with
preeclampsia were divided into good pregnancy outcome group (n=55) and poor pregnancy outcome group (n=>51). Multivariate
Logistic regression was applied to analyze influencing factors of pregnancy outcomes of the patients with severe preeclampsia.
Receiver operating characteristic (ROC) curve was applied to evaluate values of miR-20b and miR-4443 in predicting adverse

pregnancy outcomes of the patients with severe preeclampsia. Results The serum levels of miR-20b and miR-4443 of the pregnant
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women in the control group,mild preeclampsia group and severe preeclampsia group gradually increased (F =486.199 and 354.434
respectively,both P<C0.001).There were significant differences in incidences of fetal intrauterine distress and preterm delivery (X*
=10.498 and 15.163 respectively,both P<C0.001).The total incidence of adverse pregnancy outcomes in the severe preeclampsia
group was 48.11% ,which was significantly higher than those in the mild preeclampsia group and the control group (X*=750.956,
P<C0.001). The serum levels of miR-20b and miR-4443 of the pregnant women in the poor pregnancy outcome group were
significantly higher than those in the good pregnancy outcome group (¢ =5.750 and 5.853 respectively,both P<C0.001).Multivariate
Logistic regression analysis showed that miR-20b (OR =3.564,95% CI:1.546-8.214), miR-4443 (OR =2.365,95% CI.:1.472-
3.800) ,systolic blood pressure (OR = 2.869,95% CI:1.373-5.995), urinary protein (OR = 3.837,95% CI:1.910-7.709) and
triglycerides (TG) (OR =4.236,95%CI:2.027-8.851) were all risk factors for adverse pregnancy outcomes of the patients with
severe preeclampsia (all P<C0.05).ROC curve analysis showed that area under the curve (AUC) of combination detection of serum
miR-20b and miR-4443 levels for predicting pregnancy outcome of the patients with severe preeclampsia was 0.945 (95% CI :
0.901-0.989) , which was significantly higher than those predicted by single detection of miR-20b (Z=2.412, P <{0.05) and miR-
4443 alone (Z =2.055, P<C0.05). Conclusion The miR-20b and miR-4443 of the patients with severe preeclampsia are highly
expressed in serum,which is related to risk of adverse pregnancy outcomes.The combination detection of serum miR-20b and miR-
4443 levels can be considered as a predictive index for adverse pregnancy outcomes of the patients with severe preeclampsia.

[Key words] severe preeclampsia;micro RNA-20b; micro RNA-4443; pregnancy outcome; prediction
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95°C AR 10min, 1 EFR; 44 38 PNEH . 95°C
AP 15s, 60°C 3B kL #Eff 30s, miR-20b, miR-4443
519 K% U6 N5 h I ZE/REEACED B AR A

FRAS AL 51 P A LR 1, L EE 3 k., il
278 g5 e B miR-182-5p. miR-372-3p f4 #H X} 3%
BIKF,

®1 RT-PCREI#F3
Table 1  Sequences of qRT-PCR primers
A Em5 53 S 514 53"
miR-20b CAAAGTGCTCATAGTGCAGGTAG TGCGTACTGCGGTGATCAAC
miR-4443 GGAAGGTTGGAGGCGTGG CAGTGCGTGTCGTGGAGT
U6 CTCGCTTCGGCAGCACA AACGCTTCACGAATTTGCGT

1.2.3 RRHEIRE BT LR 54

AR LR CENEE SR =R
PR D 7 LA D E AN R AR ZE R
FRYEBE VT 10 5% (U W 45 J 5 00 . ¥ H E PE 8 & 40
RHEIREE A B4 (n=>51 ) F4E IR 45 o K45 41
(n=55 ),

1.3 GitFE o5

SPSS 25.0 T #r &t . 47 & IE 2 70 A B3
i PORER B FR 1 22 (x £ 5) Ko, B4 [H] L 4%
K STAEAS ¢ K5, = 48] Fe B R I R Uy 22
SR THECEERE R F R CA 4 B [n (Vo) J3ROR L 1
BORH XP K5, RHIZ R Logistic 0103 #r PE
SEE AN R AEIR S5 )R 1 52 i PR 3R 5 ok 32l AR Hr
fil. (receiver operating characteristic, ROC) i Z¢ PE
miR-20b . miR-4443 X} PE & & 45 Uk 25 =) i) 700 fr

fH,P<<0.05 WERAGITHEE XL,
28R

2 ZABA—MBAMEER

SR AE S | A 85 2R R G 6 A 5T B R A
(body mass index, BMID) , 22K | 7= Ik L 8 ¥4 L 48 it
S (P>>0.05); X M4 42 PE 4 H & PE 4
ZE A WA &P ok L DR AR RV JIE [ B Cotal cho-
lesterol, TC) . H i =g (triacylglycerol, TG) | fik %
B g 25 1 JH [# B (low density lipoprotein cholesterol,
LDL-C) /K - % 7 7H & (F {HA T 125.751~506.474,
P<C0.001) , Ifif = % Ji g 7 1 IH [% B Chigh density
lipoprotein cholesterol, HDL-C) % i F& ik (F 1H Ky
34.868,P<C0.001), WL 2,

T2 ZHZABEKEHRILE (xL£s)
Table 2 Comparison of clinical data of the pregnant women among the three groups (x +s)

E{ER AN X BR 4 (n=106) %% PE 41(n=106) #HJ¥ PE 4 (n=106) F P

AEIE () 27.5444.75 28.32+5.38 28.8945.48 1.791 0.168
S5 W 28 J (D 37.26+3.12 37.2143.45 36.9142.28 0.436 0.654
YW T BMI(kg/m?) 27.2344.65 27.3544.75 26.4244.73 1.223 0.296
ZER (PO 1.6540.42 1.5840.36 1.6440.46 0.881 0.416
FER (PO 1.3940.28 1.382£0.29 1.4140.42 0.219 0.803
W 4 e (mmHg) 123.564+12.51 156.34+15.73¢ 177.46417.21% 335.040 <0.001
&3k FE (mmHg) 80.21+8.34 103.24+10.42¢ 126.78+12.74 506.474 <<0.001
JREE H (g/24h) 0.1440.06 0.3240.09° 0.4540.13% 269.448 <£0.001
TC(mmol/L) 3.2340.51 4.620.54* 6.53+1.23% 422.804 <0.001
TG(mmol/L) 3.1240.46 3.78+0.48" 4.3440.70® 127.245 <0.001
HDL-C(mmol/L) 1.8740.32 1.6420.31° 1.5240.30% 34,868 <<0.001
LDL-C(mmol/L) 2.454-0.52 3.1240.56° 3.67+0.60 125.751 <0.001

W H XA A .2 P<<0.05; 54 ¥ PE 4l kb#."P<C0.05.
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2.2 ZHZEME miR-20b, miR-4443 7K F L&

XFHRAH R EE PE 4V EE B PE 4122 10 1% miR-
20b.miR-4443 7K 3% Wi 38 hn (F & 43 51l 486.199
Al 354.434,P<C0.001), WLFE 3,

23 ZHBAARREIRER/ IR

XA R PE 41, EE PE 422 04 R AT IR
g5 )R AR L oK A IR LAE T B A L E
B JE ] e 22 R g L (P >>0.05)
MG LS N R 22 R W (X E R
10.498 1 15.163,P<C0.01), E ¥ PE4HHEE AR
UEURSS R M R Ay 48.11 %, B & & TR ¥ PE 41
K B2 (X =50.956,P<C0.001), W3 4,

®3 ZAZAMF miR-20b.miR-4443 KELLE (x £5)
Table 3 Comparison of serum miR-20b and miR-4443 levels

of the pregnant women among the three groups (x *s)

20 51 Bi%L miR-20b miR-4443
E¥ PE4 106 3.7840.944 3.16+0.73%
%P PE 4 106 1.8940.61¢ 2.2940.677
pOpiEA) 106 1.0040.25 1.014+0.26
F — 486.199 354.434
P — <£0.001 <£0.001

W SRR 2 P<<0.05; 52 PE 4 Hhd P P <<0.05,

F4 ZHAZARRFIREBIEE [(n(¥)]
Table 4 Comparison of adverse pregnancy outcome of the pregnant women among the three groups [n(%)]

NS EE PE 4 (n=106) % PE 4 (n=106) Xt 41 (n=106) X2 P

fILE N 13(12.26) 9(8.49) 1€0.94) 10.498 0.005
L 15(14.15) 11(10.38) 0(0.00) 15.163 0.001
iR L 6(5.66) 6(5.66) 1€0.94) 2.587 0.274
FoKg > 3(2.83) 3(2.83) 2(1.89) 0.032 0.984
R LFET: 3(2.83) 3(2.83) 0(0.00) 1.401 0.496
BEILER 5(4.72) 4(3.77) 0€0.00) 3.002 0.223
7R i 6(5.66) 2(1.89) 1€0.94) 3.002 0.223
At 51(48.11) 38(35.85) 5(4.72) 50.956 <<0.001

2.4 R MEE PE BERRERNERRSH

TR YREE R A B 20 FUAE BIR 45 J5y B 44 95 4 B 3 4F
W BRI R R AR E (P>
0.05) 5 1 U 45 Jay A5 B 4 A8 3 W 4 T L &7 3K R L IR 2R
[1.TC., TG, LDL-C, miR-20b 7K ¥ } miR-4443 7K
FPHRES TEREG R RIH G EHNT 2.374~
5.750,P<C0.05) . 2r I §if BMI, HDL-C {i§ T 4F i &%
Jry R4 (¢ {HR 2.243 F1 5.278,P<C0.05), WL#E 5.

25 WMEE PE EERREFENSEXR
Logistic B V344

VLVH FE PE SB35 19 4 Uk 45 = 78y IR 78 1 (AT Ok
SRR =0 IR AR =1 £ 5 G511 %
o X3RS : miR-20b, miR-4443 . /3 1% A BMI, 1 44
JE VB3R JREH L TC. TG HDL-C K LDL-C /£ 4

46

FIAR &, HAR B o LB & W ASEIE, &2
& Logistic 811543 #1 % B, miR-20b (OR = 3.564,
95% CI:1.546 ~ 8.214) , miR-4443 (OR = 2. 365,
95%CI:1.472~3.800) . W 4 s (OR = 2.869,95%
CI:1.373~5.995)  JR#E H (OR = 3.837, 954 CI
1.910~7.709) ., TG (OR = 4.236,95% CI : 2.027 ~
8.851) J& M A K A A R T IR 45 " 1 fa B R R
(P ¥3<C0.05), ¥ 6,

2.6 miR-20b ., miR-4443 M EE PE BEE X &R
R IE IR 45 5 B T 44 1B

HHEE PE B & M L% miR-20b, miR-4443 /K
SRR 90 A8 i S WR 2 SR I BUAE S PRE B (0= R4
1=A ). 24 ROC #h£k &, 45 F /8 miR-20b,
miR-4443 B4 UM B PE 4EUR 45 )5 /Y il 28 1 A2
(area under the curve, AUC) } 0.945(95% CI ;
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0.901~0.989),

F T miR-20b Hph i (Z =

P=0.040), W7 FKE 1,

2.412,P=0.016) & miR-4443 MMM (Z =2.055,

R5 WMEEPEREFARFRERMBERSN (x5

Table 5 Univariate analysis of factors affecting adverse pregnancy outcome of the patients with severe preeclampsia (x £ s)
EEL D IR A R4 (n=51) YRS R AP 24 (n=55) ¢ P
AEIE () 29.3745.71 28.4545.26 0.863 0.390
G362 R (D 36.534+2.32 37.2642.25 1.644 0.103
T BMICkg/m?) 25.35+4.36 27.42+5.08 2.243 0.027
ZIR (D 1.5640.45 1.7240.46 1.808 0.073
FER (PO 1.3440.41 1.4740.43 1.590 0.115
Y 4 i (mmHg) 184.28417.31 171.13+17.12 3.930 <<0.001
&3k FE (mmHg) 130.41+12.82 123.41+12.67 2.826 0.006
JREEH (g/24h) 0.48+0.14 0.4240.12 2.374 0.019
TCC(mmol/L) 6.8741.34 6.21+1.12 2.759 0.007
TG(mmol/L) 4.67+0.76 4.030.65 4.670 <<0.001
HDL-C(mmol/L) 1.360.24 1.67240.35 5.278 <<0.001
LDL-C(mmol/L) 3.844+0.64 3.5140.57 2.807 0.006
miR-20b 4.3240.96 3.2740.92 5.750 <0.001
miR-4443 3.5940.75 2.7640.71 5.853 <0.001
£ 6 HBEE Logistic HASMEE PEREIFREREBHNEMER
Table 6 Multivariate Logistic regression analysis of factors affecting adverse
pregnancy outcome of the patients with severe preeclampsia

A5 i B SE Wald X2 OR 95%CI P
miR-20b 1.271 0.426 8.900 3.564 1.546~8.214 0.003
miR-4443 0.861 0.242 12.652 2.365 1.472~3.800 <0.001
U HT BMICkg/m?) 0.449 0.243 3.417 1.567 0.973~2.523 0.065
45 e (mmHg) 1.054 0.376 7.857 2.869 1.373~5.995 0.005
#F 5k (mmHg) 0.752 0.385 3.819 2.122 0.998~4.513 0.051
JRE M (g/24h) 1.345 0.356 14.267 3.837 1.910~7.709 <0.001
TG(mmol/L) 1.444 0.376 14.741 4.236 2.027~8.851 <<0.001
TCC(mmol/L) 0.296 0.165 3.227 1.345 0.973~1.859 0.072
HDL-C(mmol/L) 0.568 0.345 2.707 1.764 0.897~3.469 0.100
LDL-C(mmol/L) 0.701 0.378 3.435 2.015 0.961~4.227 0.064

£ 7 miR-20b.miR-4443 W EE PE EE AR EIRE BTN M 1E S+
Table 7 Predictive values of serum miR-20b and miR-4443 levels for adverse

pregnancy outcome of the patients with severe preeclampsia

it H e AR B AUC 95%CI TORREE (V) RS (20D EAROE (1
miR-20b 3.502 0.837 0.761~0.913 88.24 72.73 0.610
miR-4443 3.170 0.853 0.776~0.930 90.20 83.64 0.738
BB A - 0.945 0.901~0.989 84.31 92.73 0.770
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Fig.1 Predictive values of serum miR-20b and

miR-4443 levels for adverse pregnancy outcome

of the patients with severe preeclampsia
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XL T B AN RAE IR AS R i & A AR .

3.1 PE £#Mi% miR-20b 1 miR-4443 /K E X
LER

HRER, FIZEERARES PERNKER
K Cao AF AN K& B miR-20a-5p 5 4T Uk It
RAEW KA K, Zhang %5 B 58 % B, miR-20b
16 PE /B35 W IR B 20 23 b s 3 5k, AT 58 o 50 ] 8 &
F L3100 o 1 45 125 7% 2 0 i i B4 A R R AT RS
{e# PE ) %, Wang ZE 90152 2 W miR-20b
1€ PE G4 A 8 1L /8 miR-20b Al fE 2
5 PE Bt . AW X I VR PE 4
HF PE A2 1AM miR-20b 7K S 3 ¥ 34 i, 25 3
miR-20b H KL HE 5 & PE Mk B R JRA G 18
— AR LA R R . miR-4443 7E PE HA]
fie LA UK AME T . Chen %M BF 58 & B, miR-4443 £
HE PEREMRMAADERSE B, KPS, X
W4 R JE PE 4 ¥ PE 412210 1M17E miR-4443 /K
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- AN 4R R miR-4443 K5 R R g T
A%.25 PE Wit g, 5B AR b e if A 4
Rk BB

3.2 PE £ & miR-20b 1 miR-4443 Kk F 5
ARIFRERBHX R

AW R A6 PE ™ HF2 BE R AN R AT iR
gilmEERZERA G FE L, 5% EF " B
I R BIR 25 Jm) e A= %A . 3 — 2B A i e B, 4
IRZE AN B4 PE B35 19 Wi & &7 ik R VR & A
TC.TG.LDL-C 7K V- ¥ 1 % & T 4R R 45 5 B 4 40
43T BMI, HDL-C % T 4F Uk 25 =) B 4 20, 2 W) 1l
JIR S8 I T AN RATIRSS JR i kA L RS R
AHE4AH PE #F f) miR-20b & miR-4443 /KE1 &g
Fi T IRSS Ry R4, #F— 5 Z R Logistic [1]
94347 7% » miR-20b ., miR-4443 , W 45 1k L IR & A .
TG REE PE BERAEANRIEIRS KWMLK KHE,
H—UES T miR-20b, miR-4443 5 PE B #H AR
RS R A G, HABESE & B miR-20b, miR-4443
G T B PE B A RATIRSS R AUC & T
THEBMBIM N AUC, HAr S &, H A
D PE B M IR Z5 )R i s Re 48 s . I DR P AR B
PR AR KOFA5 B0 DR AR 2480 A T B BRI
o R . 24T miR-20b A X K ik K F T
3.502, [Al i miR-4443 #HXF 2 ik K 8 F 3.170 I,
G54 B U AR DG A, TR 1 D S e, K
SR BUHE i, A 30 1 I R 225 0 (B

i L PT ik, EE PE & L% miR-20b, miR-
4443 KB B E TR H & xR H SRS R B A
—E BT IE . (AR R A R D, A RE S AfF
FEGE T 2, 5 S8 Ak S RAEAS i ik — 2B B0 0IE .
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