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[ Abstract ]| Objective To investigate the expression levels of miR-423-5p and miR-328-3p in pregnant women with gestational
diabetes mellitus (GDM) and their correlation with insulin resistance. Methods From April 2022 to April 2024, 240 pregnant
women who underwent prenatal examination and GDM screening in the Department of Obstetrics and Gynecology of Xuzhou
Central Hospital were enrolled in this study. They were divided into the GDM group (study group,n= 120) and the normal
pregnancy group (control group,n=120). The expression levels of miR-423-5p and miR-328-3p were detected by quantitative real-
time PCR (qRT-PCR). The general clinical data and insulin resistance-related indicators were compared between the two groups.
Pearson correlation analysis was used to analyze the correlation between the levels of miR-423-5p and miR-328-3p in GDM pregnant
womensas well as the correlations between these two microRNAs and insulin resistance indicators. Multivariate logistic regression
analysis was applied to identify the factors influencing the occurrence of GDM. Results The levels of miR-423-5p and miR-328-3p in
the study group were significantly higher than those in the control group,with statistically significant differences (z-values=7. 267
and 7. 556, respectively, P<Z0. 05). In terms of biochemical indicators,the study group had higher levels of TC, TG, LDL-C,FPG,
FINS, and HOMA-IR, while lower levels of HDL-C and HOMA-S compared with the control group; all differences were
statistically significant (z-values ranged from 4. 579 to 19. 854, P <Z0. 05). Correlation analysis showed a positive correlation
between the levels of miR-423-5p and miR-328-3p (r =0. 623, P <0. 05). Both miR-423-5p and miR-328-3p were positively
correlated with the insulin resistance-related indicators (TC, TG, LDL-C, FPG,FINS, HOMA-IR) (r-values ranged from 0. 403 to

(W E]2024—11—11
(MEE B A IRMA (1990—) . Lo, EIRE I, EENF BRI,
[@EifEE X 68 B EEI,

38



9537 B 3
2026 4F 3 H

I 43 4 4k AT R
Chinese Journal of Woman and Child Health Research

Vol. 37 No. 3
Mar. 2026

0.592,P<C0.05) ,and negatively correlated with HDL-C and HOMA-$ (r-values ranged from —0. 523 to —0. 368, P <(0. 05).
Results of multivariate logistic regression analysis indicated that miR-423-5p, miR-328-3p, TC, TG, LDL-C,FPG,and FINS were all
risk factors for GDM (OR values ranged from 2. 120 to 4. 851, P<C0. 05). Conclusion The levels of miR-423-5p and miR-328-3p

are abnormally elevated in patients with GDM,and both are associated with insulin resistance.
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WO 100~ 140 e, 2R Wy 352 ~
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S miR-423-5p B IA 2 5 SR 5 PR 9 5 9 A5
R, S DR A T, miR-423-5p #E 2 A]
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FICHEER R /R BHBL L 4845 15596018) #2 HLEL RNA,
Z: BAL O 35 A W BB BR 2 W) S s kR &
5 YT9036) Ui B 45 & Bl cDNA., i_x_%lﬁ%fﬁﬂiﬁ
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£ 1 qRT-PCREI#FEFI
Table 1  Sequences of qRT-PCR primers

N BRI TuEsi 53
miR-423-5p AACCAGCGCATGGACAGTTA GACTTGACCACCGAACCCAT
miR-328-3p CGGGCCTGGCCCTCTCTGCC CAGCCACAAAAGAGCACAAT

U6 CTCGCTTCGGCAGCACA

AACGCTTCACGAATTTGCGT
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LSl

W R 2 3 1 I PR W Rk, B0 45 4F % L 42 8] L 2R T
KT B8 (body mass index, BMD) . 22K . 7= ¥R . i
JESEGERE, 4 A 3R A o3 B AL (78 22 K BERHHCA R
OB ZY-680) K I 4% TN % 2 i (alanine trans-
aminase, ALT) | & JIH [& B (total cholesterol, TC) .
H il =B (triglyceride, TG) . & B 5% % i (aspartate
transaminase, AST) | Ik % B g & 11 I [& B (low-
density lipoprotein cholesterol, LDL-C) % /& % J& Ig
# H AB [& P’ Chigh-density lipoprotein cholesterol,
HDL-C) ., 4 A3 6 i il C Rl AR E A )
FHE A B2 W], 5855 .0 023 651) Ky Il 25 i ik 5 &R
(fasting insulin, FINS) , i 4% (7 7% ] e A= ) Bk
A BRA W B 5 PT-400) K6 25 17 1fi 4 (fasting plas-
ma glucose, FPG) K, # R A4 AP Ah e T &
Jik i FE BT FE #L (homeostasis model assessment for
insulin resistance, HOMA-IR) = FPG X FINS/

22.5; 5 & B 40 B Th B ¥8 U (homeostasis model
assessment for beta cell function, HOMA-B) =20 X

FINS/(FPG—3.5),
1.3 &I+ =ZEFHE

F SPSS 25. 0 4b G . T EBRLL (x = 5)
A HO B ¢ K5 s T ECBORE LB KL (o) AT
3 R AL FE R XP K 56 s Pearson 1543 A
GDM H# miR-423-5p 5 miR-328-3p 7K 2 [a]
THE GRS RIPUIE AR A M Z2 KR Logistic
mlH 38T GDM g ma R %=, P<<0.05 R ERA

Gt .
2 85R

2.1 AR AMIFBA—AFEF R

W57 41 Fn X FR A 78 AE 0% V22 | BMILZ2 8 L P2k,
ZE CAST ALT 4G TR K &7 5k 6 2 18] Fo g, 22 7 44

TGt X (P>>0.05), W3 2,

®2 WMA-RABEE Lo

Table 2 Comparison of general characteristics between the two groups (x £s)

PRk X BB (n=120) WFFE 4 (n=120) ¢ P
AR () 33.56+3.12 32.8043. 42 1.798 0.073
Zi i BMICkg/m?) 24.51+5. 36 25.61+5.88 1.514 0.131
28 8 JED 26.75+1.21 26.87+1.15 0.787 0.432
FER (KO 0.61+0.15 0.63+0.18 0.935 0.351
R KD 1.76=+0.28 1.7240. 22 1.231 0. 220
AST(U/L) 25.7843. 67 26,4543, 51 1. 445 0.150
ALT(U/L) 27.9144. 28 28. 4244, 31 0. 920 0. 359
W45 (mmHg) 117.13+12.16 118.67412.92 0.951 0.343
#F 3k (mmHg) 82.61+8.56 83.19+8. 47 0.528 0.598

2.2 R At miR-423-5p, miR-328-3p W4,

7k F Lk

5840 miR-423-5p.miR-328-3p K -3 55 T Xf
WA, Z R G FE L 9 7. 267.7. 556,

P<C0.05), W3 3,

2. 3MRAF BAREBEMMBXIERIER

P2 5 25 HK B A G 46 AR 0 LG & B BiF 5T AL
TC.TG,LDL-C,FPG,FINS fl HOMA-IR & T %}
M4, HDL-C fl HOMA-B {1 T %} MR 4H , 22 %A 4 it
(e {EA T 4. 579~19. 854 Z Ja], P<C0. 05),

x 3 WA miR-423-5p.miR-328-3p K F L& (x +5)
Table 3 Comparison of miR-423-5p and miR-328-3p

levels between the two groups (x &= s)

20 51 %L miR-423-5p miR-328-3p
Xf B 20 120 1.0840.19 1.1240.24
T4l 120 1.31+0. 29 1.43+0. 38
t 7.267 7.556
P <<0.001 <<0.001
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Table 4 Comparison of insulin resistance-related indicators between the two groups (x £s)

Ei=R 2N Xt B (n=120) IR (n=120) ¢ P

TC(mmol/L) 5.41+1.32 6.93+1.56 8. 148 <20. 001
TG(mmol/L) 3.77+0.79 4.96+0. 81 11.521 <0. 001
HDL-C(mmol/L) 1.9540.41 1.7340.33 4,579 <20. 001
LDL-C(mmol/L) 2.34+0.56 2.93+0.74 6.965 <0. 001
FPG(mmol/L) 4.81+0.59 6.67+1.02 17. 291 <20. 001
FINS(mU/L) 14.58+2.62 18.94+3.55 10. 825 <20. 001
HOMA-IR 2.134+0.59 4.25+1.01 19. 854 <20.001
HOMA-B 167.24+31. 24 116.51427.58 13. 335 <20. 001

2.4 miR-423-5p 5 miR-328-3p /K F @ Kk — &
5RBERMBRHOELE

HRYE Pearson i 5¢ 7 43 1 45 R 45 1, miR-423-
5p 5 miR-328-3p /K- [B] 2 1EAH KM (- =0. 623,
P<C0. 05),miR-423-5p 1 miR-328-3p 5 i} & & &
Hifg ki TC. TG, LDL-C,FPG,FINS, HOMA-IR ¥
BEIEM &M (- {4 F 0. 403~0.592 Z b, P <

B2 (OR {HAF 2. 120~4. 851 Z i, P<C0.05),
6,

£ 5 miR-423-5p.miR-328-3p HEMR_-HES
REBERRIERNEXE
Table 5 Correlation between miR-423-5p and miR-328-3p,

and their correlations with insulin resistance indicators

miR-423-5p miR-328-3p
0.05) .5 HDL-C fl HOMA-B ¥ 5 it &t (- {5 i - P . P
fF—0.523~—0.368 Z[E],P<C0.05), lLFE 5, TC 0.578 0.001 0.579 0.008
2.5 & EZE Logistic [ MIA4 &I GDM £ 4% TG 0.413 0. 034 0. 451 0. 029
HE= HDL-C —0.518 0. 006 —0.523 0.004
L‘,{%ﬁki GDM ﬂ{lﬁﬁ(ﬁﬁi:l,ﬂiﬁﬁi: LDL-C 0.419 0.031 0.403 0.027
0), L miR-423-5p. miR-328-3p., TC, TG, LDL-C, PG 0554 0005 0.586 0.003
FPG . FINS(H % 323 () 7 B 75 5 (i T HOMA- FINS 0.585 0.011 0.569 0.015
IR.HOMA-B 5 FINS K FPG fF7E 341, HDL-C HOMA-IR 0.563 0.028 0.592 0. 004
5 LDL-C f£ 7 4, M It HDL-C, HOMA-IR, HOMA  —0.372 0. 043 —0.368 0. 041
HOMA-8 R HZEED)  HEATZ K Logistic [ miR-423-5p — — 0.623 0. 005
43 7. 45 3 B 7R, miR-423-5p, miR-328-3p., TC.
miR-328-3p  0.623 0.005 - —
TG.LDL-C.FPG 1 FINS &5 i GDM % £ 1 fi&
xR 6 LEZE Logistic A% # GDM HI &0 & =
Table 6 Multivariate logistic regression analysis of risk factors for GDM
H% B S.E. Wald X* p OR 95%CI
miR-123-5p 0.751 0.304 6.110 0.013 2.120 1.168~3. 847
miR-328-3p 0.853 0.325 6. 891 0. 009 2.347 1.241~4.438
TC 1.270 0. 361 12. 377 <0.001 3.561 1.755~7. 225
TG 0. 764 0. 332 5. 290 0.021 2.146 1.120~4.113
LDL-C 1.579 0. 482 10. 734 0.001 4.851 1. 886~12. 478
FPG 1.455 0.412 12. 466 <0.001 4.283 1.910~9. 604
FINS 1.058 0.324 10. 666 0.001 2. 881 1.527~5. 438
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3.1GDM MERINFEIREAHBRENX

GDM 24 R 9 1 — b T Y, 5 22 4 Ok 9 1)
JBE & R AR R B A8 B AR AR Sy AN B, TE Tk
Tt 2 1 A TR 5 3R 5 K T B, GDML 1Y & A 3R A A2 BK
W B N AR T, ™ A AT BORE B AR A i A
B4 s R O/ L L o 1 TR !z}_lz)fzﬁﬁl‘ﬁl
A PRI 2R B V8 38 R B O 8 A L 38 55) Ko
WL T e S B 2L A N5 & B 4K
i, MKEWFFEEM . GDM 22 v i it — 17 46 ATl
R BE Y R 5 ZAHRH . HaX — RS FT A 4F Ok R %
T | EXARI | 0B S /I AUE - R AW (A ol
BB 2 AL, 3= 5 R SRR 2 BOBE PR I O il A
PRI B G ML R Y XU

3.2 miR-423-5p £ GDM I RIEREE X

miRNA J&/NMEAE 4 5 RNA. 78 £ Fi AR 8 5 %
RIS ERIE, £ GDM H1, miRNA #IA K
FIREZ 50 B B, OF A B W E 1Y 4 e AR
P, BT, GDM R I miR-423-5p /K
FPRESTERZ2O, 25 BA5%1H5 3 X, miR-
423-5p & —FPIIRe S Z /N F AR S RNA, B 7F
YN H I A Ak AT AR S 2 A A R P R
MEEAEH . A CHER A, miR-423-5p A fig il
P RS B AF T TP A O N . 2 5 IR A
RS SR — T AR &
. A SCHR R IE . A GDM /) BB S miR-423-5p
IR ERIRRE .S GRS RG-S 40 A
JHL 9 T 5 T R A R, AT A BT 2 i AR
HH L I, miR-423-5p A RE i i 45 w5 i K UK
rﬁué’ﬁﬂtﬁﬁ%@ﬂ GDM K 8 5 VR oK ok
AT AE A2 W SR YT GDM Y 76 8 5 .

3.3 miR-328-3p £ GDM I RIEREE X

miR-328-3p & — B /I RNA, 7£ 2 Fh A= Wy i
B RE D K EREEWHEEN IS 590
WUHE A3 Ak AR R T A 2 B AR BRI O R L AR
P PR L AE | O I R e B At 22 o i v
miR-328-3p 5 W £ 51 . A, B A BF 5T £ BT,
miR-328-3p 5 R 5 Z AP0 L 48 Ak I I8 AN 48 hE S A
K XA FE GDM AW ZE AL b B A & 2 AE
AT, AT . GDM B # H miR-328-3p B ik
KPS TR R A, 22 55 A Gt 2 8 L 4R

42

HAE GDM Zifﬁ Ha] ge 2 A O AE H L miR-328-3p
EI’JﬂmT it Z R LE 0 GDM Y 95 B A B o

#ﬁﬁ,m1R—328—3p A RE 52 el JBR 5 3R A5 5 B
Eﬁﬂ?" o A5 IR 5 25 RPN EE L DI B0t AR K P T

o H—F 1, miR-328-3p A BB it & 5 &K E
&%Lﬂﬁ VRS AL S O JBE B 3R R AT i e AR
WL, g K FE R B R — 2 2w ik &8 D e
FRRG 1 KB R BRI G LA 5 15 1l s 78 KUK

3.4 RS EMMEMERE R B FE . miRNA Kt
E1EA

Jo 5 ZHCPL R 22 10 B GDM. % 56 B g B 3 7k
Z — RERE ] 55 B UR 28 ORI ZH SR I K 3R 0 AR R
PR 51 % BB AC I S AL A N R BT R 5 . TCLTG.
LDL-C.HDL-C J& & # Jig B2 {46 #5 . FPG, FINS
FHRVEAR B B, 38 i FPG R FINS o] LA
HOMA-IR fl HOMA-S, LLPFEAG GDM H 3 X g 1
EIEURESY . AW H, GDM A 1 TC. TG,
LDL-C.FPG.FINS } HOMA-IR /K 5 # 5 T
X B4, HDL-C Al HOMA-B M & 25 B AR L $2 7% HA7
FE U ) BE B AU ZE AL R B R HKBL. & TG R
LDL-C 7K -8 A by S B B0 1 45 95 9 19 o 22 1 [
P2 MK HDL-C 7K W03 i A5 256 1 19 & A2 K
B o TG T 5 R 5 Z 450 %5 V) AH 3¢, Al GE 3 o Jg By
AR A sl GDM i 1% . it 5k . FINS Al HOMA-
IR BT 2 75 JB 8 2K P /2 B 8 L 1T HOMA-B
R B S B B 5 5 At A ) g R L B s LA K 0 R
B RARPUAME R T B vl SRS R+
2 Ty e ek R 7 Y 0L EE ML R 3R [F AR i T GDM 1k
MRS R ARG — A 3 g e o M
miR-423-5p Fl miR-328-3p 7k ¥ ¥ 5 TC. TG,
LDL-C, FPG, FINS, HOMA-IR £ iF # X ., 5
HDL-C.HOMA-B £ £ A 3¢ 1% ; P Fl miRNA Z [H]
5L TE A G L 3 R 3 7E R RO AR S R R B K
Bt 7 1w AT REHAT Hh AR A

3.5 miRNA § GDM B % & R B& . Logistic [@
JaHRREENE

Z & Logistic [ 543 #7 45 R 75, miR-423-
5p.miR-328-3p. TC. TG, LDL-C, FPG Hl FINS #J
1 GDM kAW FER H R, X — &R T 108
miRNA £ GDM & A= 98 7 BAE L, iF — 20 48
AR HAE GDM L i i A0 RS T30 i g Vs . (E
BB EE MM miIRNA 5 2R iR
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ERE SR 3 B 22 R A5 7K OF iR 5T 1 AN B I B L
PRERICER . A A ST AR A AR X A B BF 52 45
ATy 76 S R FUAE A A h 3 0E , J5 252 AT 3 n 2H 2% 1
BT VT BE 90 1F 55 22 4E B 0 5 i — A0 Wl PR UL

2 bk, miR-423-5p il miR-328-3p £ GDM
RFH RIRKOF W3 T . SR A 2R AL S
RIKPLHE VML, ATHES S GDM kA kiR .
PR T SRR A S e 5 R ARPOIR S 0 4 F AR S, R
SRAE GDM (1% 519192 W F0 1 0 v 2 A W A o AT 5
SR, BRI Be ATy 75 32F — 20 W) ff 5L A e R HIL A L O
T L T R GE A B S I R 5T S A2 A
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