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SEIR 4B BR 9% B8 & I microRNA-873-5p.
ZEB1 5B &EHn. B2E/Y
EES 37 BN

XEE BR—M R, TEM
(l.EZE=ETE -ARER @78, L #Fx=#% 222000;
2L ER PR, LA waE 210004)

HWE . BY BAEEERELRA(GDM) & 7% microRNA—873—5p(miR—873—5p) . E& A4 EE 1
(ZEB1) RSy Zdsdn ., FRE M, Hik BBGERBTH-ARER 202151 A—20225F 6 A&
1374 GDM & AR, 7 I 1% IRt L —A R 5 AT U240 % 5 Al IE B 137 BlAE R Bda A 5T R4, 5
A 3 bR B R A EE BB (QR T—PCR) At #2047 7 3¢ $ 7 miR —873—5p. ZEB1#9 &34 ; Pearson &5 GDM
B & 175 miR—873—5p. ZEB1 5k B E 44t 35 2 (HOMA-IR) #9408 %tk ; % B % — A% Logistic & )2 2 ¥ % v
GDM B 2L BagAR X B2 % %X TR IE(ROC) &5 miR—873—5p. ZEB1 % GDM & ##3L
RRLERTMAL, R AARAEFH TR aE(FPG) . & MMk & % (FINS) Z HOMA-IR 3 & T 841
(P <0.05); AT EH o7 miR—-873—-5p, ZEB1/K-F3 & T (P <0.05); Pearson k54 R L%,
GDM & # 7 miR —873—5p &k (r=0.754,P =0.000) . ZEB1 &3k (r =0.771, P =0.000) 5 HOMA—IR ¥ 2 E48
X HEUR B4 B8 GDM B i iF miR —873—5p. ZEB1 &A% T RAFL A2(P <0.05); FPG OR=1.366
(95% CI:1.065,1.752) ] FINS[ OR=1.619(95% CI: 1.214,2.160) ] .HOMA—-IR [ OR=1.550(95% CI: 1.146,
2.096) ] \miR—873—5p[OAR:1.772(95% CI: 1.250,2.512)]&ZEB1[6R21.512(95% CI:1.050,2.177) 135 A
GDM B Z AFIRR LB ERE Z (P <0.05); 2 miR—-873—5p., ZEB1 & F#BEAFAN GDM &% L 4
LR B4k By 6 AP B A 71.11%(95% CI:0.670, 0.821) .66.67%(95% CI:0.620,0.715) F= 65.89%(95% ClI:
0.617,0.727), #5555 4 70.65%(95% C1:0.670,0.821) .85.87%(95% CI1:0.775,0.897) #= 88.04%(95% CI:0.785,
0.910), FHFIAEWN T GDM B H 0 F 3L B BB &R F i, 45t GDM & i miR-873-5p. ZEB1
FOk 5B EMSEIINE, A IEAEN AT GDM & 09 F B4k By LA BT 6h Fm 2 Ak

KHEEIF « JERMEAAIR 5 mictoRNA—873—5p ; EEAA4HISR G 1 ; MBZdit ; #8145

hESZES . R587.1 SCERARIRED . A
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X%, A ATURBE DR FBE LI microRNA-873-5p, ZEB1 5B FAHT . BREASS /A G MERF oY

Abstract: Objective To explore the relationship of serum microRNA-873-5p (miR-873-5p), zinc finger E-
box-binding protein 1 (ZEB1) levels with insulin resistance, maternal, and infant outcomes in patients with
gestational diabetes mellitus (GDM). Methods A total of 137 GDM patients admitted in our hospital from January
2021 to June 2022 were selected as the study group, and 137 healthy pregnant women who had physical examination
in our hospital at the same time and whose general information matched the patients in the study group were selected
as the control group. The expression levels of miR-873-5p and ZEB1 in serum of subjects in the two groups were
detected, and Pearson method was applied to analyze the correlation of serum miR-873-5p and ZEBI levels with
insulin resistance index (HOMA-IR) in GDM patients; Logistic regression analysis was applied to analyze the
related factors affecting the maternal and infant outcomes of GDM patients; the predictive efficacy of miR-873-5p
and ZEBI levels for adverse maternal and infant outcomes of GDM patients was analyzed by ROC curve. Results
Fasting plasma glucose (FPG), fasting insulin (FINS), and HOMA-IR in the study group were obviously higher than
those in the control group (P < 0.05); the levels of serum miR-873-5p and ZEB1 in the study group were higher than
those in the control group (P < 0.05); Pearson analysis showed that the serum miR-873-5p level (» = 0.754, P =
0.000) and ZEBI1 expression level (»=0.771, P = 0.000) of GDM patients were positively correlated with HOMA-IR
(P < 0.05); the expression levels of serum miR-873-5p and ZEB1 in GDM patients with adverse maternal and infant
outcomes were obviously hlgher than those in the good outcomes group (P < 0.05); FPG level [OR =1.366 (95% CI:
1.065, 1.752) ], FINS level [OR =1.619 (95% CI: 1.214, 2.160) ], HOMA-IR level [OR = 1.550 (95% CI: 1.146,
2.096) ], miR-873-5p level [OR = 1.772 (95% CI: 1.250, 2.512) Jand ZEBI level [OR = 1.512 (95% CI: 1.050,
2.177) ] were risk factors for adverse maternal and infant outcomes in GDM patients (P < 0.05); The sensitivity of
serum miR-873-5p, ZEB1, and their combination to predict the adverse maternal and infant outcomes in GDM
patients was 71.11% (95% CI: 0.670, 0.821), 66.67% (95% CI: 0.620, 0.715), and 65.89% (95% CI: 0.617, 0.727),
respectively; and the specificity was 70.65% (95% CI: 0.670, 0.821), 85.87% (95% CI: 0.775, 0.897) and 88.04%
(95% CI: 0.785, 0.910), respectively. The combined detection of the two had higher specificity for the maternal and
infant outcomes in GDM patients. Conclusion The expression levels of miR-873-5p and ZEB1 in serum of GDM
patients are closely related to insulin resistance, and the combined detection of miR-873-5p and ZEB1 has a good
predictive effect on the maternal and infant outcomes of GDM patients.

Keywords: gestational diabetes mellitus; microRNA-873-5p; zinc finger E-box binding protein 1; insulin

resistance; maternal and infant outcomes

UF 4R JR 9 (gestational diabetes mellitus, GDM )
J2 U A B 80 1 O R AR Bk I R AR SR E
GDM X 22 15 K G LA SR 52, 22 10 ml fg 2%
PG & AR i = o ™ I AR I & RE L T iR L 25
R . R AN Rl , CDM By ARA: FEY
B B 2 B Th R SR B . BER KCE BBl L A G R RE
T4 XK, MicroRNA-873-5p (miR-873-5p) & Hr &
PR g SR P -, BESE R W], miR-873-5p 7E 45
ELR R TR 200 R A5 2 i IR T 3 3R

SR kA . kKRB DIAR T Ik LA A
SER W, miR-873-5p 7F i Wi 15 77 1 /2 40 M v iy 3
ik, % miR-873-5p 3% ik RE W% 52 ) = b 4% 97 19 2
AR 3G A PR T AR AE BT AR, UERH miR-873-5p 5
WEIRWE 0 KA . R BA — & A, E &% G
B ¥8 HH H 1 (zine finger E—box-binding protein 1,
ZEBD)AL T AR 105 QL afk, BB Z 50 W LIk
YT U A A UL 4 AR AE Y o Ak 7R . ZEBL 2

15

miR-873-5p M HE &, Wi 254 iF, miR-873-5p A
% 30 4 #0 [) ZEB1 52 25 B A /NG i e S 2
oo 20 b 93 A B Y A RS LR B AR (H ZEBl%ﬂ
miR-873-5p X} GDM & & il J5 5% W [ 1T 5% 45 /D>

I, AWEFEARI GDM K 17 miR-873-5p Hl ZEB1
MR, FFRVTE 5B RGBSR
FHCME .

1 ARSI

HRITHR

VEHL 2021 41 H—20224F 6 H % = #s i 45— A
R BedSia A9 137 191 GDM SR &V R F 9T 40, 4Rk 22 ~
37 %, F11(26.77£3.99) % . 95 AFRifE : DGDM £F
42010 4F [# bR 4F B 85 IR 95 B 52 BIr (IADPSG ) 12 Wi b
HET S @1 IR BRI IR s @4 A 24 ~ 32 Jd . HEBRFR
e« A W PR s s 5 A7 W5 PR 30156 L s @ Z iR 4T
% s 4T W iy B A H 2L JUE 45 95590 5 (O A FH 2o 52 i
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4133 %

NEARE AR G259 s QI R BRI 58 8 o 5 5 B[]
IITEA BE AR RS H— 55k 5 F 93 41 58 35 A D 7c 7Y
137 il felt FiE 2 4V Sl X R A . ASHIF 9 20 I e IR 2 46
PRZE Gy 2L, TG T 58 X 42 2 26 B A W) 2 1
1.2 Ak

121 EEAEFGRA 7300 KIS OO E B
PCR 1% . 2720 %! PCR X ¥ W4 3 26 [ ABI 24 A .
TRIzol i 7] g B 3 [& Invitrogen 2% # , PrimeScript
miRNA ¢DNA Synthesis %6 % 505 £ . SYBR Premix
Ex Taq ™ PCR W IR & 210 H H 4 TaKaRa 23 7 .
122 FAbkE WERTA DI R AR R
AR EC(BMI) | R % B2 R 2 1B [ B (HDL-C) fIR%%
J& 18 2 1 IR R B (LDL-C) 8 I [ B (TC) L H ik =
Fis (TG ) |23 i I B (FPG ) | 23 B R 1% 28 (FINS) %5 —
PRI R D2 RE o SR P AR A A5E TR DT A i 5 22 BRI 45 4L
(homeostasis model assessment of insulin resistance,
HOMA-IR) , HOMA-IR =FPG (mmol/L) x FINS (mu/L)/
22.5% HOMA-IR > 2.77 AETE R I ZHHT .

123 520 ARAEEEELS R GDM R H 4 A R
SEJR UM R AT 25 TR a0 4y AR U < [l A BB A s B
3 = INAINE SV G UIE AN 1. S 1 N e S5 i
Bl =)L = B AR b B R JL S5 96 i ) 2
ARG, 2 R4 R o

124 ZEHRAEZZTREBH S (QRT-PCR)#
M fn 7 miR—873—5p ZEB1 & ik R A B 5T xf
S oS i AR ## KL 3 mL, 5 000 r/min 50> 10 min,
WA SR TE T -20 CORAR GRAFI . R M
TRIzol 32 71 4 32 1ML 35 5 RNA , 224020 506 % B i
RNA 200 & FIe & . WG S RN AR &R : 0.5 plL 5 x 3%
55519 .0.15 wL 100 mmoL dNTP 5 dTTP 1 &

0.5 WL IBFE SR 2 L 5 x W46 SR v 0.5 pl RNA
PO B 1 wg RNA, N 5544 : 42 CHEE 60 min,
70 CHFE 5 min. PCR W 4544 : 95 CHAE P 1 min,
95 CAEM 155,60 CiR K 1 min, 40 1~ 7F ¥F . miR-

873-5p . ZEBI1 43 | L1 U6 Fil GAPDH i 4 2, 55 I &
523, R 272914 miR-873-5p . ZEB1 mRNA
HAXFRILE ., SIYFHI LR 1.

=1 Bl4E5

L 51975 £ JE/bp

[ : 5'-GCACCTGAAGAGGACCAGAG-3' 27
ZEBI

I : 5'-TGCATCTGGTGTTCCATTTT-3' 27
miR-873— 1L : 5'~GCAGGAACTTGTGAGTCTCC-3' 28
5p I : 5'~CTTGAACACTCAGAGGAACG-3' 28

[ : 5'~GCTGGACTCTAGGGTGCAAG-3' 25
U6

R : 5'-GAGCATACCAGGTGGTAGTAG-3' 25

[ : 5~ACAGGGGAGGTGATAGCATT-3' 20
GAPDH

JZIA] : 5'-GACCAAAAGCCTTCATACATCTC-3' 20

1.3 Hit=EFE

R 43 T R FH SPSS 25.0 G 84k o T80 R
PIFG R 3% (%) e, BB xR 50 5 1 i o)
DAFEL = bR 22 (x £5) Fom , UM K2 55 5 4 G 40
BT F Pearson 12 ; 52 Wi K 22 1 43 A7 R H 2 DR &% — i
Logistic [A] 981 Y 5 22 1 27 38 % T /E 4% 1F (ROC)
4. P<0.05 HERALITFE L.

2 #R

21 WAHN—RIEREZREER

P 2H A 98 6 B2 1 AF I L BMIL 42 JE] L HDL-C |
LDL-C.TC.TG b3 , Z 5 ¥ g it 2 X (P>
0.05) . Wi 2l BF 5T X} 42 1 FPG , FINS K HOMA-IR [t
B, ARG (P <0.05) s P54 T X 1R
M. WE2,
2.2 F4HIE miR-873-5p.ZEB1 mRNA #EXt &
BELLE

W5 2H BIF 9 % 42 1L 3 miR-873-5p. ZEB1 mRNA

F2 WA—MIEKRAMEE (n=137,xz5)
413 AR/ BMI/ s HDL-C/ LDL-C/ FPG/ TC/ TG/ FINS/ e
B % (kg/m?) (mmol/L)  (mmol/L) (mmol/L) (mmol/L) (mmol/L) (mu/L)

XTREZE 27.01+4.79 23.07+2.55 27.00+1.70 1.76 £0.59 3.04+1.12 540125 6.11£223 3.59+1.48 10.03+3.77 2.09+0.48

WIFR2H 26.77+3.99 2261 £2.96 26.50+2.55 1.82+0.61 329+1.57 5.86+1.59 6.09+2.11
i 0.451 1.378 1.910 0.828 1.517
PAE 0.653 0.169 0.057 0.409 0.130

332+1.09 12.77+3.19 3.66 +0.86
2.662 0.076 1.719 6.494 18.658
0.008 0.939 0.087 0.000 0.000
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XN, 25 ARYRBEDRR B LT microRNA-873-5p . ZEB1 505 R4LhT . RFALE R AUAH P ERTST

X RIBE R, 2 BK, ZRA%IT¥EX
(P<0.05); WFsCdlE xR, W3,

# 3 WAMFE miR-873-5p.ZEB1 mRNA B RixE

Eb# (n=137,x%s)
ikl miR-873-5p mRNA ZEB1 mRNA
paiite:l 1.09 + 0.47 1.03 +0.39
GiEhe| 1.37+0.56 1.26 £0.46
1l 4.483 4.464
P1H 0.000 0.000

2.3 I miR-873-5p.ZEB1 5 HOMA-IR #J 18
KIS

Pearson 7% 43 A7 25 R W /8 , GDM & & 1L ¥
miR-873-5p 3 ik (r =0.754, P =0.000) . ZEB1 % ik
(r =0.771, P =0.000) 5 HOMA-IR ¥J & iF #H 3¢ (P <
0.05). WK1,
2.4 AEEHZELE GDM &E# Mm% miR-873-5p.
ZEB1 mRNABXtFRIZELE

GDM 8 2 [l A= 0 B 44t 304 ik 5 i s 13 1)
Fokik £ 8 B R IERBE 6 1 =7 6, B LT
P22 AR 9 1 LB R JL OB, A R 45 )R 4
easf], RAFEE AL 924 . A R 45 R 41 R 4F45 R
ZH [ IfiL ¥ miR-873-5p . ZEB1 mRNA A % & ik &
B, ERA G E L (P<0.05); A RS 4
T RS R, W4,
2.5 % EZE—# Logistic [E@34# 80H GDM £&
EEBBEARERMEXER

PLGDM 2 75 & A B MOR )45 JR) Sk R A i
(#5=0,%=1),FPG FINS, HOMA-IR ., miR-873-5p
K ZEBT (WA R SEE ) S A AR &, IAZHER —
ke Logistic 7] S (OLA=0.05) , ZER B R FPG
[OR =1.366(95% CI:1.065,1.752)].FINS [OR =1.619

6.00 [
5.00 [
= 400
§ 3.00 [
S 200
100 . -
0.00 |, , , , , ,
000 050 100 150 200 250
miR-873-5p
6.00 |
5.00
&= 4.00
é 3.00
T 2.00
1.00
0.00 |, , , , , ,
000 050 100 150 200 250
ZEBI
El1 GDM &#& i miR-873-5p.ZEB1 Rz 5
HOMA~IR R85 1%
R4 AREFEERF GDM EE i miR-873-5p.
ZEB1 mRNAMRIEZLLE (xxs)
215 n miR-873-5p mRNA ZEB1 mRNA
ANRERH 45 1.56+0.76 1.45 £0.61
RAFZE gl 92 1.27 +0.56 1.17 £0.38
1 1H 2522 3.292
P1E 0.013 0.001

(95% CI: 1214, 2.160)]. HOMA-IR [ O R =1.550
(95% CI: 1.146, 2.096)]. miR-873-5p [ O R =1.772
(95% C1:1.250,2.512) | % ZEB1 [OR =1.512(95% CI -
1.050,2.177) 134 GDM & & A= BEEEAN | 45 )= 1Y fiE
K& (P<0.05), WS,

*®5 GDMEEZEXEBEBRARLRZNEZR S EZE—# Logistic BIIFS S

B R b s, Wald y2 P OR e

TR R
FPG 0312 0.127 6.031 0.014 1.366 1.065 1752
FINS 0.482 0.147 10.743 0.001 1.619 1214 2.160
HOMA-IR 0.438 0.154 8.099 0.004 1550 1.146 2.096
miR-873-5p 0.572 0.178 10.330 0.001 1772 1.250 2512
ZEB1 0.413 0.186 4.941 0.026 1512 1.050 2177
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2.6 i miR-873-5p.ZEB13Xf GDM B & 245
BTN e

ROC #l 4k 73 Hr 45 R .75, 1l ¥ miR-873-5p .
ZEB1 J2 W 3 B 4 TN GDM 8 3 &k A BF SR RL45 )R
A EBURAE 23 50 R 71.11% . 66.67% 1 65.89% , FF 5+
539K 70.65% . 85.87% F1 88.04% , W A A XiF
GDM B # Wb B85/ R A B m R k. ke
HIE 2.,

%6 Imi5miR-873-5p.ZEB1 % GDM &%
B2 FRTRnEE

sbr FHUR% 95% C1 4 95% C1
7N
. P TR R e TR ER
miR-873-5p 71.11 0.670  0.821 70.65 0.670 0.821
ZEB1 66.67 0.620 0.715 85.87 0.775 0.897
[EiEas 65.89 0.617 0.727 88.04 0.785 0.910
10 vﬂ7u—“
08 [ ——
s
H 0.6 [ [
@ miR-873-5p
0.4 7 — ZEBI1
— WEWA
0.2 HHLk
00 1 1 1 1 J
00 02 04 0.6 08 1.0
1Sk
B2 & miR-873-5p.ZEB1 Fiill GDM &&
45 FHR ROC Mk
3 i

GDM J2& 4 U M 55 WL AR e s 2 — P 42
i1, 3 E GDM & 9k % 5 ik 14.8%, J& it F i 511
AW AR B A O b e B I A IR NPT RE S R Y
HH 59 50 K- T, AL B i 26 0 U TR
DTS SO, B & A= GDM!™ . GDM AR 2 & i
BREDR S AN AN S e 272 1 1) B A £ B, % 28 LB fim s
237 A UM B AR LB A 5 G A 00 SR R RR S
I BE 25 76 JL/NIE 9 TG R B, R T 5 | & s IE 2T 2%
i i LB PR 8 SR AT, R LAY AR
i fi S N TS GDM B DDA O 9 4 S 1
FEFRXT GDM 2 W Fe ol 38 B B 25 Jmy A 2

miR-873-5p BE % 2 15 AH 538 1 0 i 200 ffa 344 5 |
Iy A B A A AR B AR A R TR
B VR R T R RN, SR, AR
OBk 22 (1 BIF9E 2 B, microRNA 7E4 PR 55 45 A 56 95
R N A B S PN N 1 S D2 S N ] S
20 B I T miR-873-5p A B T X M4 . REAT
ZEUS T 98 & PR, miR—873—5p 7E /= Wil A B %) 22 2
Ji Rk T 2P SE AL & BT I miR-873-5p
(1% ¢ 35 1T I 0F A LA A2 AN BB . 4 R )
7R miR-873-5p 1] BE i M 12 Wi GDM 14 55 57 P 48
PR o HOMA £ 2546 70 2 3F M 18 3 106 1 R HR L A0 35
B, GDM f8 35 i K AL F w5 B bR 2, % iR i 3=
(Rt SRR, DRI e By B FEL B, I 5 T e e e
5 25049 43 W i B AT, IR 2 25 7 3 HOMA-IR Ft
o AHIFSE 45 5 B R, GDM B 2 I 1 miR-873-5p
F ik 5 HOMA-IR £ IEAH ¢, i — 2L Ui GDM i &
1L 7E miR-873-5p 3k 5 JB & R HLHU B VA L .

ZEB1 A F 10 5 Je o ff , 2@ T 8E 48 W IR 4549
W — PG S T ARG R B, ZEB] REIE Y
M) 0% 1 e 98 200 L ) R R RN B RE 7, 5 0 e R 1Y)
Kk R YDA O, g W 9E kB, ZEBI 7E
GDM 3 fig 8 b 263k LA, I FLRB S B 52 i 0% 7%
240G RS BRI . AR IR A5 R & B, T o 41 iR
H MG ZEB1 223k @ T4 AL, 9 H 5 HOMA-IR 2
TEAE DG . BRI SE Y A 5T 45 SR Al R W, B IR
B A ZEBL & 3R TR R4 . X R
ZEB1 5 GDM (Y & A= B R 55 R BT B UIAH OC . A
AR WK, GDM B H R R 45 )5 41 11 miR-873-
5p. ZEB1 £ ik ¥y T R 4 45 Ju 41, FPG | FINS,
HOMA-IR . miR-873-5p & ZEB1 4} GDM i # &k 1k
BEBUOR B 45 R A B 3R L7 miR-873-5p . ZEB1
J kA U GDM FR 3 kA B BN R 45 R 1
A R 71.11% . 66.67% Fl 65.89% , 4 53 1 43 il
4 70.65% . 85.87% 1 88.04% , T # Wk 45 46 Il %F GDM
R BB R B B e et

2 Ak, GDM £ 35 1L miR-873-5p . ZEB1 %
ik 5 1 5 E U YA G, IF HL W I A R I
GDM &5 & 9 B B 25 Jy B AT 38 4 1 000 % g . {HL
miR-873-5p . ZEB1 X} GDM 2 # fity B4 /5 F AL il ik
T — T,
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