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[Abstract ] Objective To study the correlation and clinical significance of serum microRNA-184 (miR-184) and microRNA-513¢c-5p
(miR-513¢c-5p) expression with recurrent spontaneous abortion (RSA). Methods We selected 67 RSA patients (RSA group) and 67
normal early pregnancy women (control group) treated in our hospital from March 2019 to July 2022.The serum expression of
miR-184 and miR-513¢c-5p was compared between the two groups and within the RSA group.The RSA group was divided into two
subgroups based on pregnancy outcomes:recurrent abortion and no recurrent abortion.Serum miR-184 and miR-513c-5p expression
was compared between two subgroups.Pearson correlation,receiver operating characteristic (ROC) curve, clinical decision analysis
(DCA) ,and odds ratio (OR) were used for correlation, predictive performance, clinical utility,and risk analysis. Results Serum miR-
184 and miR-513c-5p levels in the RSA group before and after pregnancy were higher than those in the control group,and post-
pregnancy levels were higher than pre-pregnancy levels in the RSA group (P <C0.05).Post-pregnancy serum miR-184 and miR-
513c-5p levels were higher in recurrent abortion patients than in non-recurrent abortion patients within the RSA group (P<C0.05).
Pre- and post-pregnancy serum miR-184 levels were significantly positively correlated with miR-513c-5p levels in the RSA group

(r=0.800,0.750, P <C0.001). The area under the ROC curve (AUC) for predicting recurrent abortion in RSA patients using
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combined serum miR-184 and miR-513c-5p expression was 0.901, higher than that using either serum miR-184 or miR-513¢-5p

alone (Z=3.892,3.411, P <C0.05).This predictive scheme showed good clinical utility for prediction and intervention. The risk of

recurrent abortion in RSA patients with high post-pregnancy serum miR-184 expression was 7.407 times higher, and with high

serum miR-513¢-5p expression was 18.125 times higher than in patients with low expression (P <C0.05). Conclusion High

expression of serum miR-184 and miR-513c-5p is related to RSA and its subsequent pregnancy outcomes.Combined detection of

these markers can provide a reference for predicting subsequent pregnancy outcomes, guiding further decision-making and

treatment.
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AR 52, P<<0.05 RZERAGIHE X,

2 &R

2.1 WAMFE miR-184 .miR-513c-5p F ik b &

RSA 4 4 9 Aij . 4F 9% J5 1l ¥ miR-184, miR-
513c-5p ¥ TRFIRZH (P <C0.05) ; RSA 40 i ik )5 1fiL
% miR-184 .miR-513c-5p & T UL YR (P <<0.05) 5 X%t

PRAH AT Ok 5 1ML miR-184 . miR-513c-5p 5 W YR AT b
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184 . miR-513c5p WWH, 2 R LG it = E X (P>
0.05) s FRU Ui ™ 5 AR HR U ™ S8 AR 1L 7E miR-
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Table 1  Comparison of serum miR-184 ,miR-513¢-5p

expression in two groups (x £ )

20 51 miR-184 miR-513¢-5p
RSA 4 (n=67)
R i 1.9540.607 1.4840.477
IR 5 4.76+1.52% " 3.37+1.12% "
X B4 (n=67)
YR i 1.2540.30 0.890.29
IR S 1.3240.31 0.92+0.30

5 XIRAL L #R, F P<<0.05; S5HFURFT LA, © P<<0.05

®2 RSAHRBTHBRRFTEEMEF miR-184,
miR-513c-5p L% (x +5)
Table 2 Comparison of serum miR-184,miR-513c-5p in

patients with or without re-abortion in RSA group (x £ s)

il % miR-184 miR-513¢-5p
R 33
R i 2.0140.63 1.5240.47
IR 5 6.424+2.11" 7 4.254+1.35" 7
AT 34
U WR Ty 1.8940.62 1.4440.45
IR S 3.1540.98" 2.5240.76 "

WS RE RS R B, P<<0.05; 5 @ URAT L, * P<<0.05.
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J5 % miR-184 ¥ 5 miR-513c¢-5p & @ % IF #H %
(r=0.800,0.750,P<C0.001), WLIE 1 = 3,
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Fig.1 Correlation between serum miR-184 and
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Fig.3 Correlation between serum miR-184 and
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3 IMiEF miR-184.miR-513c-5p RIZERBKAHN RSA BRFTFH ROC &R
Table 3 Results of ROC analysis of serum miR-184,miR-513¢c-5p expression and

combined prediction of recurrent abortion in RSA

EEL D AUC 95%CI cut-off {8 TR EE (V) RS OD P

miR-184 0.783 0.666~0.875 4.79 72,73 73.53 <<0.001
miR-513¢-5p 0.807 0.692~0.893 3.82 75.76 85.29 <<0.001
miR-184+miR-513c-5p 0.901 0.803~0.961 0.406 78.79 94.12 <<0.001

R4 IM7E miR-184 . miR-513¢-5p ®iAX RSA BE XK

G [(n( %) ]

Table 4 Effect of serum miR-184,miR-513c-5p expression on the risk of recurrent abortion in RSA [n (%) ]
EiE7n 215 Bi% PRI AW OR(95%CI) P
miR-184 Rk 33 24(72.73) 9(27.27) 7.407(2.514~21.822) <0.001
Rk 34 9(26.47) 25(73.53)
miR-513¢-5p (S 30 25(83.33) 5(16.67) 18.125(5.251~62.557) <£0.001
ik 37 8(21.62) 29(78.38)
3 i-‘-.l-ill'_\, ki—t*ﬂaﬁﬂ Tﬁwjﬁ{}\ﬁlbﬁ:éjﬁ{/\ %
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F IR THEURTT . 52785 4 O 7T 5 1S 1L 7 miR-184 #
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FXTHEA L 2 8 miR-184 ) = R 2 5 RSA X,
RSA 3 76 G P 5 B A7 7 I 7 miR-184 By 5 4 £
ik H R AR B I miR-184 #F— 25 T+,
LTI 7% miR-184 3815 RSA 3 M IR AT IR ) 45 )%
AKX, HETCWH, 78 W RRE S 328 90 8 &
KRG & E BBAHKEY ™, Cui J 57 45t miR-184
AIFEAR TS % 2 f?ﬁﬁﬂﬂﬁiﬁfﬂi)@*%‘ziﬂj T
RAS/RAF/MEK/ERK {553 # , I\ i 42 #F 5 4
Hf‘éiﬁéﬂiﬂ@,/}%t,?ﬁﬂﬂ?ﬁﬁ\]ﬂﬁ@%‘@ﬁﬁiwﬁ%%
Tovino N ZEUHFSE % P, miR-184 HE i3 ¥/ % — ik
R JOA Tl 410 1) 790 A2 A Ok 43 ) AR B T A0 B o3 A oE i B
i e Sy A0 ) DA 45 VR 2 A i S 2 G ik G R
FREE = /K ¥ B (G protein-coupled receptor kinase,
GRK) iz i P ¥ K10 3 4% B 5 2 11 19 2 )i » miR-
184 X LA 138 PR i) 308 428 2 B 5 S A RS0 IR i
AT I miR-184 23K 5% , 7T S BCHL AL I 52 9%
HYAREIE N5 1R 7 ™. GIESE miR-184 5 4L IR
E 3 R AT R AR A K. MR LTS miR-184 &
Fik RSA BE M AWK SR EBLBED
7.407 %5 U7 miR-184 WI{E S RSA K H Rk 4%
IRE R B — AR &, N lm R 2 W RSAL T f## RSA
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2 2 2 AT R A T AR RS A T
DAL B A48 L ) 2 5 3R A2 AR R AR R AR O, miR-
513c-5p J& AR M & B — A1/ RNA AR 5, BE
ﬁﬁﬁ?ﬁ““i’%@% »miR-513c-5p A M) il 22 98 % A2 1k &

A SR M) 2 T X AT i 7 A R RN . AR F 5T 45 R
R RSA AT YRAT VAT RS L7 miR-513c-5p £ik
WE T RA, 428 il 7 miR-513¢-5p 355 RSA
X, FaEHGE, RSA %%myﬁ miR-513¢-5p
REETIE®2E, APRE WS Z ML, BHIHE
H L miR-513¢-5p H5 A K-10 A 3" K B3 X

Z I B WA 0 AN S AL S B AN B S

FTWE ARG G B it 57 R A, NI &R, ﬂ)u[ﬂlYH

miR-513c-5p FiKiFE & RSA WHLHI AT BEA 52 i 22 [l
YRR G YRR L R W B i SR R TR 2 55 22 A D5 . AE

DL B A b, AW AE & B, BRI 5 R FRIR
s R IR S ILTE miR-513¢-5p ¥ & T 1 R A
PR ™ B3 = TR B B I miR-513c¢-
5p i # Ik RSA ST P U ™ By AU 2 I 3% 38 1 3
By 18.125 4%, W L7 miR-513¢-5p Fikik 5 RSA
FRARURES A1 K

3.3 M5 miR-184 5 miR-513c-5p FikHH £ &
o R EEE BN E
ARWFSE 4t Bk kB, X R4 1L miR-184 5

miR-513c-5p JoAH X1 RSA 4 4 Uk 17 . 4F Uk )5 1 75
miR-184 ¥ 5 miR-513¢-5p & & 3 1F 406, & /R 7F
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RSA # %t i3 miR-184 ¥ 5 miR-513c-5p H A
1E VR . P AT REFE RSA K% 5 AL IR 45 /)
HoR EIALE P R E . E s A R YT e T
I3 miR-184 5 miR-513c¢-5p ik X R RSA
MWD, I3 B AR & AR AT 75 5 S 0 55 19 4 —
AAE 2, B Y I3 miR-184 . miR-513¢-5p T
RSA F & Wi ™= B AUC 435 i 0.783.0.807, Ifil i
miR-184+miR-513c-5p A AUC & 0.901, &5 F 2
A M miR-184, miR-513¢-5p, #2 7% M & 1K 4 fig #2
AN . H2: % DCA #h £k 5, M7 miR-184+
miR-513c-5p il RSA % i 7= H A IIfi IR 1E 7] 38
i FAE A AU RSA BRI — D%, Ml
AU A 30 6 T DRI 5 e R AT S i R AR A
FBRAE L2 R BE VT | — 2D e A A SR YT
T 2 P A 7 ) e A A e R Fe 552 I 14 52 2

3.4 85if

25 b, 7 miR-184 . miR-513¢-5p MY B+ ik 5
RSA F P U iR 45 Ry A 6, 66 A 5 25 mT oy - 4
YRZE Jay ) IO 42 it — 22 2 %, NN 4 5 480 it — 2P
PR 51897 .

(&% k]

[1]Deng T.Liao X,Zhu S.Recent advances in treatment of
recurrent spontaneous abortion[J].Obstet Gynecol Surv,
2022,77(6) :355-366.

[2]Liu Z,Sun S.Xu H.et al.Prognostic analysis of antibody
typing and treatment for antiphospholipid syndrome-re-
lated recurrent spontaneous abortion[J].Int J Gynaecol
Obstet,2022,156(1):107-111.

[3]Srivastava P, Bamba C, Chopra S,et al.Role of miRNA
polymorphism in recurrent pregnancy loss: a systematic
review and meta-analysis[J ].Biomark Med.2022,16(2) .
101-115.

[4]Ezat S A,Haji A I.Study of association between different
microRNA variants and the risk of idiopathic recurrent
pregnancy loss[J].Arch Gynecol Obstet, 2022, 306 (4):
1281-1286.

[5]Wang Y,Cheng Q, Xia Z,et al. Whole-transcriptome se-
quencing identifies key mRNAs, miRNAs, IncRNAs, and
circRNAs associated with unexplained recurrent preg-
nancy loss[J].Cell Tissue Res.2022,389(1):129-143.

[6]Zhang Y.ZhouJ.Li M Q.et al.MicroRNA-184 promotes
apoptosis of trophoblast cells via targeting WIG1 and
induces early spontaneous abortion[J].Cell Death Dis,
2019,10(3):223.

101

[7]Wu P, Kong Y. Dai Z.et al. The circular RNA circ-
CRIM1 inhibits osteosarcoma progression through spon-
ging miR-513[J].Mamm Genome,2021,32(6) :495-502.

(8] A B 2 S I Bl 2p r 27 Bl L B R Ml 26 &
FAGR ] A 17 B 250K, 2016,,51(1) : 3-9.

[9]Liu H, Huang X, Mor G, et al.Epigenetic modifications
working in the decidualization and endometrial receptivity
[J].Cell Mol Life Sci»2020,77(11):2091-2101.

[10]JHu K L, Zhang D,Li R.Endometrium preparation and
perinatal outcomes in women undergoing single-blasto-
cyst transfer in frozen cycles[J].Fertil Steril,2021,115
(6):1487-1494.

[11]Diniz-da-Costa M,Kong C S, Fishwick K J,et al.Char-
acterization of highly proliferative decidual precursor
cells during the window of implantation in human en-
dometrium[J].Stem Cells,2021,39(8):1067-1080.

(123 AN w0 i . 22 B R 8 X R 2R JR 3% 8 o it
XA MU B 15 B PE AL AT TVE-ET 4 Ui 45 J5) 11 75
AN ALY .o [ 30 4y it BT 5T . 2022, 33(2) : 50-55.

[13]Cui J, Liu X, Yang L, et al. MiR-184 combined with
STC2 promotes endometrial epithelial cell apoptosis in
dairy goats via RAS/RAF/MEK/ERK pathway [J .
Genes (Basel) ,2020,11(9) :1052.

[14JIovino N,Pane A,Gaul U.MiR-184 has multiple roles in
drosophila female germline development[J].Dev Cell,
2009,17(1):123-133.

[15]Rehal A,BenkO Z, De Paco Matallana C, et al.Early
vaginal progesterone versus placebo in twin pregnancies
for the prevention of spontancous preterm birth:a ran-
domized, double-blind trial[J ].Am J Obstet Gynecol,
2021,224(1) :86.e1-86.¢19.

[16]Yan Y.Chen Z.Yang Y.et al.Efficacy of progesterone
on threatened miscarriage: an updated meta-analysis of
randomized trials[ J].Arch Gynecol Obstet, 2021, 303
(1):27-36.

[17]Shen S Y.Chen Q Z.Zhang L F.et al.Association be-
tween serum progesterone concentration in early preg-
nancy and duration of pregnancy:a cohort study[J].J
Matern Fetal Neonatal Med,2020,33(12):2096-2102.

[18]Muti P,Donzelli S,Sacconi A,et al. MiRNA-513a-5p in-
hibits progesterone receptor expression and constitutes
a risk factor for breast cancer:the hormone and diet in
the eTiology of breast cancer prospective study[J].Car-
cinogenesis,2018,39(2) :98-108.

CL9J0V AL BRAK L sk IR 55 IR IR W 52 R A AR 7 A 1L
IL-10 /K484 e He 5 miR-513¢-5p By 5 56 & [J .10
ARIE2,2021,61(2):30-34.

CL TSt i Hf8]
[ SCom . P 220 5 D S0l . 2 2]



