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Abstract: Objective To explore the significance of maternal serum microRNA-146a-5p (miR-146a-5p) combined with a triple as-
say in screening for Down's syndrome in the midtrimester.Methods A total of 65 pregnant women who had positive results of Down's
syndrome screening performed in the midtrimester at Huanggang Central Hospital from January 2017 to August 2020 were selected
(case group), and 65 healthy pregnant women from the hospital during the same period were selected (control group). A chemilumines-
cence immunoassay analyzer was used to detect serum alpha-fetoprotein (AFP), B-human chorionic gonadotropin (B-hCG) and free es-
triol (uE,) indicators in pregnant women. A real-time fluorescent quantitative PCR assay was performed to detect the serum miR-146a-
5p levels. The receiver operating characteristic (ROC) curve was used to analyze the predictive value of maternal serum miR-146a-5p
combined with the triple assay for Down’s syndrome in the midtrimester. The Pearson method was used to analyze the correlation be-
tween the relative expression levels of miR-146a-5p and the serum AFP, uE,, and B-hCG multiple of the median (MOM) values. Re-
sults Compared with the control group (1.89+0.32) U/mL, (1.63+0.36) pg/L, 1.03+£0.24 and (2.41+0.28) wg/L, the serum AFP MOM
(2.84+0.27) U/mL, B-hCG MOM values (2.84+0.25) pg/L and the relative serum miR-146a-5p level 3.07£0.95 were higher in pregnant
women in the case group (P<0.05), and the uE, MOM value (1.71+0.19) pg/L. was lower (P<0.05). Pearson analysis showed that miR-
146a-5p was positively correlated with AFP and B-hCG (P<0.05) and negatively correlated with uE, (P<0.05). The ROC curve results

showed that the area under the curve (AUC) of AFP+uE,+B-hCG for predicting Down’s syndrome in the midtrimester was 0.85, with a
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sensitivity of 83.10% and a specificity of 75.40%; the AUC of miR-146a-5p for predicting Down’s syndrome in the midtrimester was
0.86, with a sensitivity of 81.50% and a specificity of 87.70%. The AUC of miR-146a-5p+AFP+uE,+B-hCG for predicting Down's syn-
drome in midtrimester was 0.91, with a sensitivity of 86.20% and a specificity of 80.00%. The value of miR-146a-5p combined with the
triple assay was higher than that of the triple assay for screening Down’s syndrome in midtrimester (P<0.05).Conclusion The mater-

nal serum miR-146a-5p combined with triple assay has high clinical value in predicting the efficacy of Down's syndrome in the midiri-

mester and may provide a new way of screening for Down’s syndrome in the midtrimester.

Key words:

tropin, beta subunit, human;  Estriol

JE IR 25 B ik 2 e o 1A S 3 B ) e R MR
MR 21-ZAREEAAE . KRR B RA T
P SRR SRR G LR A AR 7 RO A ) 32 B
B AHAT 5]k 1.0% e L=, HAUBR T /5 R EE A 1E
e e AT A, B AR N2 R R EE SRR L
fifi A 5 ¥k 22 0 H IR AR 1 (AFP) + A 4% B AR M i i
K (B-hCC)+iF B M —BE (uE3) =—BIL" . A2 E L
P = 156946 T (AFP+B-hCGHuE3) Ty AR FE7E — 7 T2
JE B A BH A 2R DT L REAE R A k. AR,
WFFE e IR Q255 A LR 4% 6 A2 5% 2 A i T
JIii 7% RNA ;=4 22 B M, P B I 3 miR-
NA A] fEA7 75 i (R 28 B A B b . 13 RNA-
146a-5p (miR-146a-5p) J& 2 5 K IR G 58 1) I8 45
T, A W2 AR s Re 1. A WEE B
L 200 43 W Y miR-146a-5p 185 2235 I, 40441 9% 55
AR ZBAERS . RIL , A B 23K R 3 B A% 1 Vi
miR-146a-5p F ik KT A — Ik X 42 v 1 R R 25
HAERIZ WA -

1 #REHE

1.1 —HAR EE20174E1 H £20204:8 A F
B X T G B e AT R TG ZR A AE i A 25 2R R
FHAE B 2243 65 1) (R Al 4 ) , 27 S8 3 1Bl 15~20 J& , 4F
WLl 24~38 % 4F % (32.18+4.32) % . [RIIEHEAC
B e 52 14) 4 Wi 22 41 65 491 (X HR ), 22 &9 FRl 15~20
i AR 24~38, AR 4 (31.91+4.41) % o 0 ARR
< (1) F5 [RERG AR 7 Hif 07 2 by e AR, T AEZC 14T
U J5 28 s BRI AIE 52 R J IR B ARG L (2) iR
R Q) REFETT A RAT R . HEBRARHE: (1) B I
T Ui SO P 9 4 i A0 5 I 4 O B R R R ) g
SHA (2B IR RS BRI & AE ; (3)1FFE
JE IREEAAEZ M L 5 (4) FEAETC i L B 22 M i FR
IKEERG LT o AR AR5 % 52 nl HL 30T 5 Ji 45 38 S 1
[l A5, 28 X7 P B Be A8 B B & W AL v
({5 20161109) .

1.2 BERGSMHGKFERZE HERASBERE
ToRAEFIK N 3~4 mL, 8 & 6] DL 58 & PR IR RE Ac-
cess 2 10272 K OCHIE S HT ALK U AFP, B-hCG LA K
ul3 S8 bR A 1M1 uE3 . B-hCG \AFP K- 5K

Down’s syndrome; miR-146a-5p; Neonatal screening; Midirimester; Alpha-fetoprotein class;  Chorionic gonado-

HRAE B A5 2 (multiple of the median, MOM) , J¥ [
2R E e AU PEAL B ER , B B-hCG MOM>2.5;5 AFP
MOM {i>2.5;uE, MOM {E<2.07',

1.3 EF% & EE PCR %4 243 M % & miR-
146a-5p BI7K E R4 6 BRZH 28 10 A B 45 1 1R
75 5 I SR O K I 3~4 mL, 2500, B8 B W TR
I A8 v, 45 HUAL RNA, /K45 Rever Tra Ace Qper RT
Kit( H 7% Takara /A 7)) 48 5 45 5% 545 21 B AN DNA
K 7500 52 B 26 6 5E 1 PCRAN (32 [ ABI A #]) %
miR-146a-5p X NS U6 HATH HE Wi . FH 273kt
i3 miR-146a-5p FHX} #1554 . miR-146a-5p U6 5|4
A T A A .

14 FHitZEFHE R SPSS 21.0 X5 Bl i1 7
AT R DL & + s R, AL H R Al ST
FEAS K56 5 THECR R (%) 7R, R K56
K 28 B B AR RRAE (ROC) #h £ 20 #r B 4 1 7
miR-146a-5p B4 — B0 22 vh 10 B (G 25 5 fiF 1Y) T
WA E . R Pearson 72730 T miR-146a-5p A X} 15
K5 1ML AFP uE, . B-hCG MOM {f A A 4 , P<
0.05 hZEFAGIFE L.

2 #HR

21 FA—MEBILLE  WUIH XA FER 2
A I 22 R G E L(P>0.05) , L3R 1.

2.2 7 4A I F miR-146a-5p 1A Xf F ik 7k F K I 7F
AFP. uE,.p-hCG MOM & 5XJMAIAHLL , i 1 2
IML7# AFP . B-hCG MOM {H } Ifil 7§ miR-146a-5p AH X}
Fk K F 4 (P<0.05) , uE, MOM {H I (P<0.05),
W2,

2.3 IiE miR-146a-5p HH3X4 R ik K £ 5 175 AFP.
uE,.B-hCG MOM {E#H XM F#  Pearson 74 73 Hr
7R, miR-146a-5p 5 AFP B-hCG & IEAH I (r=0.41,
r=0.46, ¥ P<0.001) , 5 uE, & M 3¢ (=-0.57, P<
0.001), WL 1.

2.4 miR-146a-5p Bt & = BkiEN 2R HE KRG AT
R E S DA AR S R 2 e o 0, 2R
AR G LR A E 2 R 1, 3 228 553 01 2 miR-146a-
5p AFP+uE,+B-hCG ( =KX ) M miR-146a-5p BX &5 =
B A4 03000 4 R (48 miR-146a-5p \AFP \uE, . B-hCG —



% # B 25 Anhui Medical and Pharmaceutical Journal 2023 Jun,27(6)

+ 1233 -

R1 PO —BBOR UL

i Ol bhe w e
IR (% x+s) 31.91+4.41 32.18+4.32 (0.35) 0.725
PR L% £ 5) 16.93+3.76  17.84+3.18 (1.49) 0.139
PR 0.68  0.410
w7 59 56
7 6 9
ZAR iR/ (kg +5)  57.4249.05 59.88+9.48 (1.51) 0.133
ZHE L/ 124 0539
B & LLF 7 11
g 42 37
K& KD 16 17
Pl ALl 1.88  0.170
H 5 10
¥ 60 55
R I S /431 297  0.085
f 15 24
¥ 50 41
R L 261 0.106
b 44 35
i 21 30

£2  WHAAMNTE miR-146a-5p 7K F K AL7E AFP uE, .
B-hCG MOM {H Hfs/x + s

. ]  miR-146a- AFPMOM  uE,MOM  B-hCG MOM
2H 5 3
- ] 5p/U6  fH/(U/mL)  Afi/(pg/L)  fi/(pg/L)
XHRZH 65  1.03:0.24  1.89+0.32 2.41x0.28  1.63+0.36
S 65 3.0740.95 2.84+027  1.7120.19  2.8420.25
8 16.79 18.29 16.68 22.26
P1E <0.001 <0.001 <0.001 <0.001

1 :miR-146a-5p N RNA-146a-5p , AFP M L34 R & 1, MOM
Ry ST EUEE uE A TS HE =R, B-hCG o NSRBI M AR I

JG logistic [BIHAF] ) , #E17 ROC B /0 #7 , 25 %
7, AFP (uE, . B-hCG il Il 42 v 11 B [ 25 A AE 1 i 45
TR (AUC) B2 H: 95%C1 4351 4 0.74(0.66,0.83) |
0.78(0.70,0.86) .0.76(0.67,0.84) ; AFP+uE +B-hCG
TR 2 v ) R I 255 E 1Y AUC 2 H: 95%C1 4 0.85
(0.78,0.92) ; miR-146a-5p Fil i 42 i 1 B (G5B AE Y

AUC & H 95%CI 7 0.86(0.79,0.93) ; miR-146a-5p+
AFP+uE3+B-hCG il 22 v 1] B [R 25 SR AUC I
H:95%CI 73 0.91(0.86,0.96) , R JE Ky 86.20% , +¥F
5 M 80.00%. H: 1 miR-146a-5p+AFP+uE3+ B
-hCG M AUC 1 & T AFP+uE3+B-hCG T il AUC
{l(Z=1.79,P<0.05), W33,

3 miR-146a-5p BEA IR 2 3] B [C LR A ARG

T {E 5> BT
T H AUC  95%cCI §%§ g/i
AFP 0.74 (0.66,0.83) 78.50 72.30
uE, 0.78 (0.70,0.86) 78.50 73.80
B-hCG 0.76  (0.67,0.84) 70.80 80.00
AFP+uE+B-hCG 0.85 (0.78,0.92) 83.10 75.40
miR-146a-5p 0.86 (0.79,0.93) 81.50 87.70

miR-146a-5p+AFP+uE,+B-hCG 091 (0.86,0.96) 86.20 80.00
7 - miR-146a-5p M1 RNA-146a-5p, AUC M £ R FL, AFP
I IR AE T, o, A TS M =, B-hCG i A SR BRI

3 iFig

B O A= 10 7 B G A T A, 2R A0 R R O
AR IHE WIS . AFP uE, . B-hCG =BKJ& H Al
PR R )z 0 s A T A, A B om0
GRS AFP i iR L E RN O #5240 ) R 2R
A G LA R 2R e el HE I 2 26K, 2Rk R
AFP 0] B 5328 BB AR MR s 1E 5 G IR 2 1 i
o AFP ¥ B I 2 R Y8 g i 45 T . A BR LR
REALE BRI AFPIRE S AN FE™ . uE,
SR LB G 355 0k , L2 TR 7K T BB 42 ] 1 iz v
T, KR EH 90 d IR RGN . uE3 AT 7E iR L
BNE B REP BRI RIETER . hCC EE
P IR 4 6 3R 2 A 43 b ) 22 31 3R . hCG Rl W oY
T 5% J2 20 i 29 v 11 L b B A bR L A0 i X AR R
W ZANME o FEAFEE L 14~20 JE B, hCG MR
Vg i A 2 SR S i 2R T e L AR R 25 A L
THREALE BT EERE, S hCC T MR 4 k5%
8, I 2 B G 25 A AR 2 301 1 3 hC.G K 45 ]

6.00 - 6.00 6.00
R4 1E(L)=0.165 R 1E(1L)=0.209 RZNE(L)=0.327
5.00 5.004 5.00 4 8 g0
Nel o Nel
%4.00 ] 2 4.004 %4,00_
w vy w
& 3.00 & 3.00- E3.00
X = X
& 2.00 ;é 2.004 22.00
g g
1.00 1.00 1 1.00
(B} ®

0 1.00 2.00 3.00 4.00 5.00 0 1.00
AFP MOM({H

200 3.00 400 500 0 050 1.00 1.50 2.00 2.50
B ~hCG MOMf

uE3 MOM{H

B ZErp W IRLEAAE B 2217 RNA-146a-5p(miR-146a-5p) 5 IR EE H (AFP) A S EBEPE IR R (B-hCG) i B Ml =R (uE3) A5
3BT A A AFPARSEHE T 3 B M B-hCG AR SEMEHT 5 C o uE3 A 0BT



+ 1234 -

% # B 25 Anhui Medical and Pharmaceutical Journal 2023 Jun,27(6)

ZH R IE B 2 I o AR AT K B 9 4 I
AFP B-hCG MOM fH 7K F- 55 X B 55, uE, MOM {H.
% B2 (P<0.05) , AFP+uE,+B-hCG il 22 v 18]
FECZES R AUC 4 0.85, RABUE K 83.10%, 4 5
ik 75.40% , $ 7R — B % T 2 v 8 1 Q2R A AR
LA A

U ORIV AR 45 T SR R 1) miRNA , Hoh 9% )2
miRNA A B fRORE AR 485 7 2 171 9 DR o 88 s 38 B 44k 1
Wb, 2 5 40 M AE A A4, B R I miRNA 1 6
SRS A A A T B A0 A ] 3 A AR
TUHRZNEEZMTE., F2HRCEEUT
miRNA 75 % 3% 2 40 it e b i EZE/E A o miR-
146a 200 T AN YL (44 5q34 |, ] i i 40 i) 4> 35t
RN T AE LA T 2 #EEH . miR-146a-5p 2 5 4l ifd
M3 e REMER . BRI5RE TR BN, TR
T3 6 5 41 20 P miR-146a-3p 5 %14 , miR-146a-3p
R T A 32 7 2 A0 B T 2 5 1 R & A
miR-146a-5p X ZL RS 4 i B4 5 R 2B RIE R e )
HIHIVER" . Peng 25 W58 o , T AT AG 4%
14U miR-146a-5p 5 5 %3k , H miR-146a-5p i3 %
IR S T2 7% 2 A0 B 38 A AN A28, DT A5
A KA o AR ST & B 191 2L 1L ¥ miR-146a-5p
FEIRTK RN B & L $2 7R miR-146a-5p A fig 52 M
PR EE R A . 50 miR-146a-5p 7] g3 1 5 1
JV 6y 10 5% J2 240 L 36 310 T 52 1) hC.G 38 AR 7K AR 1k A
LS FE LR B ARSI R A . ABFFE R I miR-
146a-5p T 22 b 19 FB PG 25 A AiE () AUC 1 0.86, R
TR N 81.50% , % 53 &k 87.70% , miR-146a-5p 5
AFP B-hCG 2IEAHX, 5 uk, 2 FAHXE, ROC /34T ik
7R , miR-146a-5p+AFP+uE3+B-hCG Fi 742 v 1 Ji
[CLEBNERI AUC M 0.91, 2 B i B s T =Bk .

25 L TR, B I H H miR-146a-5p X B [G 45
A AEHZ WIS REL T AFP (uE, . B-hCG B0 2 Wik
fig , miR-146a-5p Bk =K% 22 rh 0 [ 2R AR Y
ZWIRLRE B AT B I R (B . (HABIF S8R A K
TR — FEARRURA IR, J5 22 9 KA e %
AIFFEHATIRAIRT

52 Uk

(1] N, 2230, WOMTHT . i BT A 7 7= i i A S 2 Wb i) 1 FH 3E
FE[)]. NRZEEE, 2021, 64(8):793-796.

(2] H&¥, 6, W . 2050 R E DNA KB4 22 h
) = 00k O A 7 QL5 A AE TR A I D). AP G 2E 5 gt 4
7, 2019, 27(12) : 1465-1466, 1469.

(3] @&H], BELET, S5 . AFP . B-hCG Fl uE3 B4 ke I 7E 22 rh it
7 A B O A e 0 P A (D). P S 560 2
2020, 24(5):727-729.

[4]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

SREED , TERET, /ML IR A TEZE T R [RLE AR B
ANSEMEITL ] PEE 5iE 2, 2019, 27(1):
38-40.
A, ARTRHE, LR . REAIILRIE SR miR-200C , hsA-miR-124A-
3p 5 E R RSP 7EZ T TR RS S A A b A BT IR A
FEL). A gl ik, 2020, 28(11):1321-1344.
DING JL, ZHANG Y, CAI XP, et al. Extracellular vesicles de-
rived from M1 macrophages deliver miR-146a-5p and miR-146b-
Sp to suppress trophoblast migration and invasion by targeting
TRAF6 in recurrent spontaneous abortion [J]. Theranostics,
2021, 11(12):5813-5830.
SURYE . 24P 0 R DGO 4 55 77 1012 WX ST 037 4 A4 S50 663 1) s PR
BRI ELT ] MAREE2A, 2019, 25(27):25-27.
PR HL, WO, TR L AFP . B-HCG 2 uE3 {5 & i 7
A2 T TR I A A B A e A R TR EL L) ). R A
iR, 2020, 28(12) : 1444-1446.
MR, ihRHh, BRer, 48 . 220 AFP . B-hCG . inhibitin A &
RE_3 KA I LR IR R S AR RIS W N ELLT ] T a4
fd, 2020, 35(18):3442-3444.
SKATEE , BUHER , ARSCA . 28 T i S R PE R R
U F D i v = A S 3 ARG 7 A PR 2 5 A A AR WL
221, B, 2020, 27(1):55-57.
SRR, ERRAEC. W R DU SRR R B AR D MTHER 2 4515
JE TR ERAAE KU (AR SEHERE T [T ], b BE2Y L 2020, 42(6)
879-881,885.
ALLDRED SK, TAKWOINGI Y, GUO B, et al. First trimester ul-
trasound tests alone or in combination with first trimester serum tests
for Down’s syndrome screening[ J/CD . Cochrane Database Syst Rev,
2017, 3(3): CD012600. DOI: 10.1002/14651858.CD012600.
ARHEAY, W], R, S 2o DU I A R QLR SR Y
2], bR, 2020, 26(4):615-619.
B, MoKk, A B R, A5 L2 5 v 2 ) i IR SR AR 7= i
ML 0 A 7 i VP [0 ). R A S sl Ak, 2017, 25
(11):70-72.
ARENA A, IYER AM, MILENKOVIC I, et al. Developmental
expression and dysregulation of miR-146a and miR-155 in Down's
syndrome and mouse models of Down’s syndrome and Alzheimer's
disease[J]. Curr Alzheimer Res, 2017, 14(12):1305-1317.
ALEXANDROV PN, PERCY ME, LUKIW W]. Chromosome 21-
encoded microRNAs (mRNAs) : impact on Down’s syndrome and
trisomy-21 linked disease[ ] ]. Cell Mol Neurobiol, 2018, 38(3):
769-774.
MR350, MR, A, 4. IncRNA KCNQ1OT1 Fll miR-
146a-3p 77 115 1 163 50 2H 2 vl 1 2 3k K 28 L ) 1) 400 20 B
FEL1]). AR R, 2020, 55(8):535-543.
LONG JP, DONG LF, CHEN FF, et al. miR-146a-5p targets in-
terleukin-1 receptor-associated kinase 1 to inhibit the growth, mi-
gration, and invasion of breast cancer cells [J]. Oncol Lett,
2019, 17(2):1573-1580.
PENG PP, SONG HM, XIE CH, et al. miR-146a-5p-mediated
suppression on trophoblast cell progression and epithelial-mesen-
chymal transition in preeclampsia[J]. Biol Res, 2021, 54 (1) :
30-42.

CHSchi F 391 2021-12-24, B [F1 H 181:2022-01-29)



