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Expression levels of miR-21,miR-26a and miR-200a in patients with

preeclampsia and correlation with the condition
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[ Abstract] Objective To analyze the expression of miR-21, miR-26a and miR-200a in serum of patients with preeclampsia (PE) ,and
to explore their clinical significance. Methods A total of 103 PE patients who treated in Nanjing Women and Children’s Healthcare
Hospital from March 2019 to March 2021 were selected and divided into mild PE group (57 cases) and severe PE group (46
cases) sand another 50 normal pregnant women in the same period were selected as control group.The expression levels of miR-21,
miR-26a and miR-200a in serum of pregnant women in each group were detected,and their correlation with age,gestational week,
BMI, blood pressure,24h urinary protein and adverse pregnancy outcomes were analyzed, as well as the diagnostic value of serum
miR-21,miR-26a and miR-200a for PE. Results BMI, diastolic blood pressure, systolic blood pressure,and 24-h urinary protein in
the severe PE group were higher than those in the mild PE group and the control group,and the differences were statistically
significant (F=4,116,141.063,143.118,and 342.736, respectively, P <(0.05).The expression levels of miR-21, miR-26a and miR-
200a in the serum of pregnant women in control group,mild PE group and severe PE group were increased sequentially. Pearson
correlation analysis showed that the expression levels of serum miR-21, miR-26a and miR-200a were positively correlated with
blood pressure,24-hour urinary protein and the incidence of adverse pregnancy outcomes (r values ranged from 0.446 to 0.832,P <<
0.001).The area under the curve (AUC) for the combined diagnosis of PE with serum miR-21,miR-26a and miR-200a was 0.967,
with a sensitivity of 98.10% and a specificity of 92.30% ,as analyzed by the receiver operating characteristic (ROC) curve of the
subjects. Conclusion The expression of serum miR-21,miR-26a and miR-200a in PE patients is higher than that in normal pregnant

women,and it is related to clinical indicators and adverse pregnancy outcomes.Detection of serum miR-21, miR-26a and miR-200a
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levels is of great significance for early diagnosis and prognosis of PE patients.

[Key words] miR-21;miR-26a; miR-200a; preeclampsia;early diagnosis
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© ifiL 75 % Z B K- Ths— ALT 3 AST., @4k
iR i H b R i PR i P . © RS IR KR .
VEICE] ) IE 5 50 22 A fE X R, Ho 2 B PE
A 24~34 %, P45 (28.92+4.89) % P Ky 28
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Fl & s RNA i ¥ 58 cDNA, 48 J5 i iF SYBR 20s, 3 35 MIEH . R 27220 % B I miR-21,

Green PCR 3 7 & A% W 1L 7 ' miR-21, miR-26a
miR-200a ) KK, LL U6 AN S HEK, PCR Ik
W44 K. 95°C 15 min, 95°C 15s,60°C 35s, 70°C
*1

Table 1

miR-26a fl miR-200a BYAH X £k . A 51975
FE1,

514 FF 5

Primer sequence

EIE7E2 1 Em5Ys5'-3' K514 53"

miR-21 CGGCGGTAGCTTATCAGACTGATGT GTGCAGGGTCCGAGGT
miR-26a GCCCGCTTCAAGTAATCCAGG GTGCAGGGTCCGAGGT
miR-200a GTCGTATCCAGTGCAGGGTCCGAGGT GTGCAGGGTCCGAGGT
U6 CTCGCTTCGGCAGCACA AACGCTTCACGAATTTGCGT

1.2.3 M5 47

P 2% 21 28 10 9 A 8 L 28 )L B AR 5T i 4R 8K
(BMD . Ifil &\ 24h BR 2 1145 Im PR 55 BHA I 7 miR-
21 . miR-26a & miR-200a AAIXT Rk E., XFHr A 4
TAEAT R ER BB U LA 58 35 2% 422 00 09 4 R 45 Ry KR
A LA R A L

1.3 &t EFHiE

K SPSS 22.0 #4F% B Hh 28 47 58 1 4y B £F
BRI BT SRS (x £ 5) KR 4 8] LA
K FA ST REAS ¢ A 56 5 E I 25 4 A 1 3 i B kLR
M Q. Q) FRN , 4L I] b A SR I RR AR 30 5 11 B 9% )

200a FH X 3k & 5 0 32 8 45 19 40 2 4 >k H Pearson
BT . R ZH TAERE (ROC) 14 434 i
% miR-21, miR-26a & miR-200a X PE (112 W #h
. P<<0.05 AZESASIFEXL.

&R

2.1 HEMRNKIEKR TR

25 AL 5T X G AR AR L TR A 5 TH 22 S OC B
P (P=>0.05) s 5% AL M 1L, 5% B PE 41884 BMI,
AT 9K IR W4 e S 24h JREE A 3 TR (P <<0.05) 5
SRR PE 4B H A L, T PE 2158 3% &7 ik & 04

. JE K 24h PREE B THE (P<<0.05) . S5H1EILE 2,
HE Bk %8, M miR-21, miR-26a % miR-
K2 ZBHAPARTRIMKZHEER
Table 2 Comparison of clinical data of study subjects in each group

LD X B2 (n=50) BE PEM(n=57) #¥ PE 4 (n=46) F P
R () 29.7744.17 28.9244.89 29.3243.96 1.301 0.326
228 D 24.66+1.03 24.12+1.33" 24.37+0.98"7 0.247 0.738
BMI(kg/m?) 22.93£2.76 25.4242.48" 25.774£2.93%% 4.116 0.021
#F 5K FE (mmHg) 127.869.03 142.69411.47" 163.094+12.07 "% 141.063 <<0.001
W45 (mmHg) 86.23+7.93 96.13+8.12" 108.4649.33 %% 143.118 <0.001
24h JREE M (g/24h) 0.1140.01 1.04%0.22" 5.67240.87 %% 342.736 <£0.001

A S A ML, P<<0.05; 5% % PE M. P<<0.05.
2.2 BAHMRXMN FMF miR-21, miR-26a &

miR-200a FiA 7k F Lk
AW 5% 38 37 qRT-PCR # ] miR-21, miR-26a

K miR-200a 7ExF 4L 52 PE 40 X )% PE 412
FIMFEF R FRIE, R KB, 55 B4 M, miR-
21.miR-26a & miR-200a 7E PE & YKL H
# I (P<<0.05) ; H miR-21,miR-26a } miR-200a

EEE PEHA AT RIIEE R THRE PE A
(P<C0.05), Z5RFFILA 1,
23 EEMRMEARBEIREBAILLR
5%t A L L 52 PE 4 K PE 4177,
RRE L. BRI K R LB T 1 & A R 2 T
(P<C0.05); H5 % PE UM L. ¥ PE 4K R 4T
R 4E JR ) S 1 B 3 T R (P<<0.05) . S5 HTEILE 3.
33



TEL M M4k http://mchchina. xjtu. edu. cn

A
3.0r

] 2.5F
H 2ol

Xt

= L5F
1.0F

iR-21
HH

8051

%

X4 HEEPEA

EEFPEA

B C i
14r . 251 }

i 12 I i, oL

9 1ol T 9 2.0 $

® ® 1

& 8F T oy 1.5F T

Bz = = T

8 6r S 10l

= = & 0.5)

g 2L E
0 1 1 J 1 1 J

X HEPEA EEPEA SR HEPEA EFEPEA

T A miR-21 752 2050 %60 B LT K35 5 B miR-26a 7645 4LOF 5 X R ML H Y K38 5 C miR-200a 7545 2B 58 % £ 1l
W RL, S0 AN, P<<0.05; 5% F PE A# L. * P<<0.05,
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Fig.1 Expression of miR-21,miR-26a and miR-200a in the serum of each group of study subjects
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Table 3 Comparison of adverse pregnancy outcomes among study groups

HIRZE R Xt B2 (n=50) ®E PE A (n=57) # ¥ PE 4 (n=46) F P

= 3(6.00) 7(12.28) ¢ 10(21.74) *# 76.371 <0.001
iR L 2(4.00) 6(10.53) " 9(19.56) *# 58.733 <0.001
ESIN 2(4.00) 6(10.53) " 8(17.39) "# 36.477 <0.001
G ILAET: 0(0.00) 4(7.02) " 6(13.04) "# 101.451 <<0.001

G X BAM . P<0.05; 5B PE 4UAH 1, * P<C0.05,
2.4 Mf1iF miR-21, miR-26a & miR-200a ik 7k
TE—RAMRARIEIRE BB XED T
Pearson AH 3¢ 43 A1 4% IR . /R , miR-21, miR-26a
L miR-200a #9383k 3 5 &F 5K & W47 TR L 24h IR
& miR-21 . miR-26a & miR-200a 5§ — R B R R RIFIRE B HEXES

R4

HLR = AR E LB R JLL IR JLSE T2 2 IE A7 X
(P<C0.05) . 1 5 4F #% . &2 J&] #il BMI JGAH 56t (P >
0.05), ZERFEWE 4,

Table 4 Correlation analysis of serum miR-21,miR-26a and miR-200a with

general information and adverse pregnancy outcomes

miR-21 miR-26a miR-200a

LD

r {8 P1{H r {8 P1{H r {H Py
AR () 0.032 0.648 0.068 0.744 0.132 0.163
288 D 0.057 0.532 0.116 0.237 0.064 0.683
BMI(kg/m?) 0.147 0.106 0.073 0.689 0.082 0.549
&3k (mmHg) 0.469 <0.001 0.762 <<0.001 0.532 <<0.001
Y 45 . (mmHg) 0.659 <0.001 0.497 <0.001 0.766 <0.001
24h JRE M (g/24h) 0.732 <0.001 0.524 <<0.001 0.832 <0.001
L= 0.478 <0.001 0.446 <<0.001 0.623 <0.001
iA=L 0.664 <0.001 0.763 <0.001 0.448 <0.001
B XL 0.583 <<0.001 0.488 <<0.001 0.742 <<0.001
6 ILAET 0.618 <<0.001 0.639 <<0.001 0.572 <<0.001

2.5 M miR-21, miR-26a & miR-200a X PE
SN ERN D
L AZE TAERRAE M 26 (ROC il 20 4 #1 i
% miR-21.miR-26a.miR-200a N = # B 412 W PE
RIBLRE . 45 R P, 1% miR-21 . miR-26a, miR-200a
K =HB A2 W PE (4 F AR CAUC) 4390 hy
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0.930(95%CI :0.875~0.984),0.908(95 % CI :0.856 ~
0.960),0.746 (95% CI:0.635~0.839) & 0.967 (95%
CI:0.935~0.998) , i% #& 7= Bk & W A7 B T 42 =12
Wik g, #E— 2 20 B7 1L 3% miR-21, miR-26a, miR-
200a K = F KA X PE 12 W 19 F¢ 5 P AU | 45
AR KA 12 W e 44 g A DU f B0 B RN AR e PR . 4
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F5 M miR-21.miR-26a & miR-200a X% PE i£ B i & &9 Lk &2
Table 5 Comparison of the diagnostic value of serum miR-21,miR-26a and miR-200a for PE
FE bR G2 Wil FL1ED AUC TR (Y0 S %) 95%CI 2B TR
miR-21(1.41) 0.930 95.1 90.0 0.875~0.984 0.851
miR-26a(3.85) 0.908 92.2 80.0 0.856~0.960 0.722
miR-200a(1.29) 0.746 83.5 66.1 0.635~0.839 0.495
B4 W 0.56) 0.967 98.1 92.3 0.935~0.998 0.882
10 - S TSR 3 K B ) miRNA % 35 T R 2 K W 4T
iRt BT T T L A7 BF % B, miR-21 76 I8
= e LR (2 B B A T B 2 1 o B
os il . AR R T B M — o 2 5 R B
& [ SR A Y miRNA L 1R 7 bR
® o4 WL R ) miRNAT | 4 414U miR-21
| fy 263 55 16 JL K B 10 2 B BT 36 HL miR 21
e TETEJE PE (B # M6 4 41 80b 19 3 35 835 T 000
Of miR-26a i T A 3 5 e 4 fh, 76 2 Fi 41 80P 5 3%,

02 04 06 08 1.0
145571
B 2 I miR-21.miR-26a & miR-200a
il PE B ROC #h %k
Fig.2 ROC curve for prediction of PE by serum
miR-21,miR-26a and miR-200a

3 1Fie

3.0 PEMRH ST EMIREYMARE

PE 7E 22 1 b By K H e ik 4% ~ 8%, Hk 4F
kB TG 2B E AT EY . PE 85
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— MR AR PE RIS B A Y bREY =+
HwEMW,

3.2 miR-21 ,miR-26a & miR-200a BE{E W 3¢

miRNA C#UE I 7E 2 Fh Az 9y 2% S 35 of 72
rhOR R AR R L A A 2 AT R B 2 10 A . RT
il ) 2 F miRNA (%5, B H 52208 A R TR

35

AR &, miR-26a 7] 7£ 8 6 i L R A L R
FE P R AEM AR, BN & B miR-26a
£ PE A M A A S0P R A BT, H miR-26a
135 5 BE PR R 2 IE M G . miR-200a &
miR-200 X () 8 B A 1 22— , 78 22 Pl v iR v
T3 VIR L IR B £ £ . A BF ST & B, miR-200a 1E 3F
JINAR e i 9 B AN o b 3k BT 54k, miR-
200a 8 AT VE S I3 b 25 4 - 0 W 45 0 M o R0 1 T
Je et N A ST IE B, miR-200a 7 4F IR BE IR
s FR B AR B G AL U i Rk B TR L B H
i miR-200a 5 PE MM E ., 1M [F A miR-
200 F M) 55— W 61, miR-200c B #¢iE B £ PE &
HIREAHLUP RSB BT

3.3 miR-21.miR-26a & miR-200a RikKFE 5
PE KI# & B

AWFFEEE R B R . PE 4 miR-21 A9 £k K F 8
PRI, 5 2Z A0 BT 4 R — B, I SR A
AR KB miR-21 (R KKFES PE &N
W iE TR R IEAE G, A IRATH miR-21 R
TRIKF 55 16 PR AR bR B AR B 4T IR 45 Jmy 328 47 AH 26 1 4y
Br 458 A miR-21 M £EH PE B& MEF KK,
s 24h JREE T A RIGIRSS J/ 2 E MG, &
R B~ PE BE G #4400 miR-26a ik B & Tt
s B miR-26a £ IK KV 5516 R 2 EAHC, i
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