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# ZE.BH KithFk43E%8 RNAUncRNA) HCG18, miR-296-3p *F 4E4k #2 & J& (GDM) & & R &
IR ZE B g FAMANAL, FiE HIER 2022 F 6 A £ 2024 6 A EZERAER 5469 GDM & % 87 #5145 GDM
0, FBAREIIAEZR SR W E 42 80 BIAE s B 4L, ARIEEIRZE B GDM 45 24k 4 B BT
Felrdk 5B R R, kE GDM B F AL FH. KA L RLT T RS4RI ITA SR F o F In-
cRNA HCG18.miR-296-3p 7K F ., & M Pearson #8 # 5 # GDM & # f 7% IncRNA HCG18 &K -F 5 miR-296-3p
KFagraEN, KRB LB ZE Logistic @EA54 GDM & F A AR REREHN T B £, 28 X5 T4
FE(ROC) Wy £ 5 #7 f2 7% IncRNA HCG18.,miR-296-3p 4k & — & Bt A4l 3 GDM & % & 4 R R4k 4 B 4
WM MAE, ER  GDM A iF IncRNA HCG18 K -F & T AF B 48, miR-296-3p K -F A& T x40, £ 513 A 4t
FEX(P<0.05), =M% B R IF40 56 6, Ik 2 B R R4 31 #l, 4k 2 B R R4 2 F IncRNA
HCG18FPG.FINS /K F Bk 8 £ II5 43D 3 T IR 4 B B34, miR-296-3p K FAK T4k & B R 4F@, £
FH A %I FENL(P<0.05), Pearson X oM &R 27 ,GDM & # &% IncRNA HCG18 K-F 5 miR-296-
3pKFERAMEG=—0.524,P<C0.001), % K % Logistic @25 # % R 2 7,IncRNA HCG18,FPG.FINS
KFZ HOMA-IR &% A GDM B & A A KRRk AHH LR E Z (P<0.05),miR-296-3p K-FHA & 4
GDM BH A AXRREIREHGHEY A E(P<<0.05), ROCWE SN LR R T, f27F IncRNA HCG18. miR-
296-3p F AR AR ZFBEATAM GDM & F K AR R ERE A EHEZTEHRAUC) 241 #4 0.803,0.792.,0.916, =
FEEA TR M AUC X F IncRNA HCG18, miR-296-3p # xk Fiml 69 AUC(Z = 2. 055.,2. 748, P <C0. 05),
i GDM % # 7% IncRNA HCG18 K -F 4 & .miR-296-3p K- F Bk, A5 kL HRRHYH £, —F K4
e 2t GDM & R B4R 4 B a9 TR 2 ek 2.5,
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Abstract: Objective  To investigate the predictive value of serum long non-coding RNA (IncRNA)
HCG18 and miR-296-3p for adverse pregnancy outcomes in patients with gestational diabetes mellitus
(GDM). Methods A total of 87 GDM patients who were hospitalized and delivered in the hospital from June
2022 to June 2024 were selected as the GDM group. Another 80 healthy pregnant women who delivered in the
hospital during the same period were selected as the control group. According to the pregnancy outcome, the
GDM group was divided into good pregnancy outcome group and poor pregnancy outcome group. Baseline data
of GDM patients were collected. The serum levels of IncRNA HCG18 and miR-296-3p in all subjects were de-

tected by real-time fluorescence quantitative polymerase chain reaction. Pearson correlation was used to ana-
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lyze the correlation between serum IncRNA HCG18 level and miR-296-3p level in GDM patients. Multivariate
Logistic regression was used to analyze the influencing factors of adverse pregnancy outcomes in GDM pa-
tients. The receiver operating characteristic (ROC) curve was drawn to analyze the predictive value of serum
IncRNA HCG18,miR-296-3p alone and their combination for adverse pregnancy outcomes in GDM patients.
Results The level of serum IncRNA HCG18 in the GDM group was higher than that in the control group,and
the level of miR-296-3p was lower than that in the control group,and the differences were statistically signifi-
cant (P<C0. 05). There were 56 cases in the good pregnancy outcome group and 31 cases in the poor pregnancy
outcome group. The levels of serum IncRNA HCGI18FPG, FINS and HOMA-IR in the poor pregnancy out-
come group were higher than those in the good pregnancy outcome group,and the level of miR-296-3p was
lower than that in the good pregnancy outcome group,and the differences were statistically significant (P <<
0. 05). Pearson correlation analysis showed that serum level of IncRNA HCG18 was negatively correlated with
the level of miR-296-3p in GDM patients (r =—0. 524, P <0. 001). Multivariate Logistic regression analysis
showed that the increased levels of IncRNA HCG18,FPG,FINS and insulin resistance index were risk factors
for adverse pregnancy outcomes in GDM patients (P<Z0. 05). The increased level of miR-296-3p was a protec-
tive factor for adverse pregnancy outcomes in GDM patients (P <C0. 05). ROC curve analysis showed that the
area under the curve (AUC) of serum IncRNA HCG18,miR-296-3p alone and their combination for predicting
adverse pregnancy outcomes in GDM patients were 0. 803,0. 792 and 0. 916, respectively. The AUC of com-
bined detection was greater than serum IncRNA HCG18,miR-296-3p single detection (Z =2, 055,2. 748, P <<
0. 05). Conclusion The level of serum IncRNA HCGI18 is increased and the level of miR-296-3p is decreased
in GDM patients, which are related to the poor pregnancy outcome. The combined detection of IncRNA
HCG18 and miR-296-3p has a higher predictive efficiency for adverse pregnancy outcome in GDM patients.
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IncRNA HCG18 5 miR-296-3p /K, Kt H 5 AR
YR 45 R 2 [A) B RH OGPk LA BT ORI R B IncRNA
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GDM #5289 Rl 40 45 4F i L 42 10 1R It & 48 %X
(BMD (2 Ji] 7= U W5 PR 2300 s LR 08 72 18 i b (>
35 % R e ) AR S (ZE TR A H =1 S H
B =1 J&) A B BRI IR > 6 4> H B A 2 BE
H>30 g/d) IR R L EF 5K R, DL OB 1R I 2T & E
(HbAle) & J5 2 h 14 (2 hPBG) | 55 i Il # (FPG)
75 B R 5 2 (FINS) 7K F, 8 5 R AP 6 20 (HO-
MAIR), HOMA — IR = FPG (mmol/L) X FINS
(mlIU/L)/22.5, %7 FINS #.{7 >} pmol/L, W 7k LA
6. 945 #5454 mIU/L,

1.2.2 IMBEFRASREE SR PrA BF5E X 5 50 Wi 2=

JE Rk 5 mL, ff ¥ 7R 250 HLEE AT 25 .0 (3 000
r/min, &0 10 em, &0 10 min) R G WA F g
W T IR 2250 s = de bkl

1.2.3 17 IncRNA HCGI18, miR-296-3p 7K F #
M FRECE RNAL K RNA B9 5 R, 2 5%
SR A cDNA L i 52 1 26 ' 5 3 A Bl 4% S 0
(qRT-PCR) % IncRNA HCG18. miR-296-3p JF 71 ik
79 8, GAPDH JH/E IncRNA HCG18 ) N %, U6
HFPE miR-296-3p BN S, @ 22 it JH &k
K. BITHIE 1.

x1 aRT-PCR 5| #1 %51 (5" —3')

518 2 % E ]

S 1)

IncRNA HCG18

miR-296-3p GCCGAGGAGGGTTGGGTGGA
U6 CTCGCTTCGGCAGCACA
GAPDH CAGTGCCAGCCTCGTCTAT

GCTAGGTCCTCTACTTTCTG

CAGAAAGTAGAGGACCTAGC
CTCAACTGGTGTCGTGGA
AACGCTTCACGAATTTGCGT

AGGGGCCATCCACACCTTC

1.2.4 AREIRE RITAL L4 B3 GDM B
UEPRSE S W HAy N WE WR 45 S B 4 20 A 4R 435 )= A
R4, HpoR GRS 53 E RKILG B85
AILER H ALK, B Ekd 2 o am s
1.2.5 AEWEE%48 78 ENCORI Wu 17
IncRNA HCG18 # [i] miR-296-3p Y /£ ¥ 15 B
AT .

1.3 SGiiteFabs SR SPSS25. 0 8834k 1 k47 %k
a5 Gt oy . A5 G IE & 4 A 1Y T i R DL
s Foon L2 AR BRI ST AEAS ¢« K56, THEOH
BELAB B R S AL AR X K, il
FH ENCORI R 3 1 il 43 #1 IncRNA HCG18, miR-
296-3p [ #0 n] 45 & 7 & . R H Pearson # X 7 #7
GDM H % 3% IncRNA HCG18 7K F 5 miR-296-3p
KB ARG . SR 7 22 B Ik - (VIF) X [ A% &
fr@®EILLMEizW, RAHZHEFE Logistic 7353 #7
GDM B KAERNREIRE g B £, 462K
H TAERFE (ROC) H £6 43 71 ¥ IncRNA HCG18,
miR-296-3p HLl 2 — F B A K X GDM 35 &k A
AN R AR YRS JRy (%) 0 A0 {8, i 26 F T AR (AUC) 3k
JH DeLong $656 ., L P<<0.05 NERAGZIT¥E L,
2 % ®

2.1 GDM 4 5%} B4 If 7 IncRNA HCG18, miR-
296-3p K F 8 GDM 41 i IncRNA HCG18 7K
S T R4, miR-296-3p KBAE T XTI, £ 751
BEit2 s L (P<<0.05), WL#E 2,

2.2 WIRGRHRBRGHSERE RARHAIME In-
cRNA HCG18.miR-296-3p /K F I # IFiR%S M B

40 56 B IR A R4 31 6, EIRES /A R4

M3 IncRNA HCG18 7K ¥ & T 4 4R 45 )5 R 4F 4.,

miR-296-3p KK TR YR 4SS 7 R 4F 4, 22 494 483t

FE N (P<C0.05), W3,

x®2 GDM A5 B A MFE IncRNA HCG18,miR-296-3p
KELE (x+5)

205 n IncRNA HCG18 miR-296-3p
GDM 4 87 1.1940. 15 0.9040.12
X R 80 0.97+0. 04 1.00+40.03
¢ 12.707 —7.247
P <0. 001 <0. 001

3 HEIRERRITFASFEIREBARAME IncRNA
HCG18,miR-296-3p 7K FELL & (= £ 5)

21 51 n IncRNA HCG18 miR-296-3p
IR R RAFH 56 1.147+0. 10 0.93+0.10
IR A RA 31 1.2940. 15 0.84+0.06
L —5.581 4.569
P <<0. 001 <0. 001

2.3 IR R RGFH SRS WA R AL 7R
BOEIREG RA B4 FPG.FINS K & HOMA-IR
PEmTERG R RGH, ZRHAEHRITFE L (P<
0.05), M4,

2.4 GDM HFIMWE IncRNA HCG18 /KF 5 miR-
296-3p AKFRIM M KAEWE B R as R EoR,
IncRNA HCG18 5 miR-296-3p 1£ 1F W 76 45 4 o7 45,
WIE 1, Pearson FH3&4r #1455 W78, GDM & & 1L v
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IncRNA HCG18 /KF 5 miR-296-3p /K1 & i A1 &

(r=—0.524,P<<0.00D),

Fz4 HIRERBRITASHERERARAELERIL B[ s Ha(%)]
IR
20 51 n AERY () 21 BMI(kg/m®) Z 5 (D E IR K
LI S| 271
LRSS R RAF4H 56 32,6443, 61 22.10+2.19 26.02+0. 95 16(28.57) 40(71.43) 13(23.21)
IEIRE A RA 31 32,4543, 47 22.374+2.05 25.6940. 74 14(45.16) 17(54. 84) 10(32. 26)
t/X* 0.238 —0.563 1. 672 2.431 0. 839
P 0. 812 0.575 0. 098 0.119 0. 360
28 51 n (=1 T | A WA s ARG W 4 HE (mmHg) #F 5K FE (mmHg)
U RS Ry R A4 56 21(37.50) 10(17. 86) 15(26.79) 124.5543. 26 78.15+4.18
WIRES /AN R4 31 12(38.71) 6(19.35) 9(29.03) 125.4143. 74 77.62+4.31
L/ X* 0.012 0. 030 0.050 —1.118 0.560
P 0.911 0. 863 0. 822 0.267 0.577
215 n 2 hPBG(mmol/L) HbAlc(%) FPG(mmol/L) FINS(pmol/L) HOMA-IR
LIRSS R RIFH 56 8.4140.75 5.06+1.18 4.85+0.69 57.9542.19 12.05+0. 82
TR A RA 31 8.52+0. 84 5.347+1.20 5.23+0.75 63.12+1.78 14.51+0. 65
t/X? —0.628 —1.054 —2.385 —11. 240 —14. 377
P 0.532 0. 295 0.019 <0. 001 <<0.001

miRNA: 3' ccUCUCGGAGGUGGGUUGGGAE 5'
NI ERE N A RN RN

IncRNA:5"' taGGACATTTGGACCAACCCTc 3'

1 IncRNA HCG18 5§ miR-296-3p I & & L &=

2.5 ZHE Logistic MIIH3 4 GDM B &H L AEANR
WIRES R sz & 244387, FPG.FINS,HOMA-
IR, IncRNA HCG18, miR-296-3p #) J5 22 g ik I 1
<5 R AL E LM, I GDM BE B/ A
HEARERG R CE=1,5=0) FHAZ &, L IncRNA
HCG18,miR-296-3p,FPG,FINS, HOMA-IR Jy H 7
DL R AED . 4T 2 1 & Logistic [\ 14 4>
Wr. 455 87, IncRNA HCG18,FPG, FINS /K ¥ &
HOMA-IR F+E#°8 GDM B # & 4 A B AIEIRZS R 1)
fa 2 (P <<0. 05) » miR-296-3p /K FF+ 5 H GDM
BE RN RIEIRES R R R (P<<0.05), HiF
i IncRNA HCG18 ., miR-296-3p B pi 455 i) 751 0 %k

fie T 522 ROC M4 5381, 7347 MG 0% IncRNA
HCG18.miR-296-3p Ay I AL BRI, 25 3L i /R, IncRNA
HCG18,miR-296-3p 155 GDM B # & AN KR4,
JaA I (P<<0.05), W#ES,

2.6 i3 IncRNA HCG18.miR-296-3p #ijl K — FH A
KX GDM B KA R RATIRES R A e At
IncRNA HCG18.,miR-296-3p BEA il 45 74 . Logit (P) =
—15. 17240, 851X g riccrs — 0. 497X igssssp o WA GDM
BHEREBREANRERS R (K=0,2=1D WREAL
2, LU IncRNA HCG18,miR-296-3p #ph K — 4
BB MK 3678 1 54T ROC 4R 201, 45 30 7R o I i
IncRNA HCG18.miR-296-3p Bl Kz — 3% B¢ 4 il
GDM & KAERREIRES R H AUC 43514 0. 803,
0.792.,0. 916, = H B A KM K AUC KF IncRNA
HCG18.,miR-296-3p i & I (9 AUC(Z = 2. 055,
2.748,P<C0.05), WK 6.H 2,

x5 £ HE Logistic A4S H#H GDM 8E XA AR BEIREFNEMEE
K= B SE WaldX* P OR OR B 95%CI
MR 1
IncRNA HCG18 0.794 0. 321 6.122 0.013 2.212 1.180~4, 148
miR-296-3p —0.463 0.214 4.672 0.031 0.629 0.414~0. 956
FPG 0.317 0.146 4.712 0.030 1.373 1.032~1. 826
FINS 0. 285 0.127 5. 034 0.025 1.329 1.037~1.703
HOMA-IR 0. 426 0.162 6.918 0. 009 1.531 1.113~2.104
g8 —22,647 4.926 21.135 <0. 001 — —
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gR5 ZEE Logistic BIAS#H GDM 2 F X £ AR EREBWZMEZE
K& B SE WaldX® P OR OR K 95%CI
AL 2
IncRNA HCG18 0.851 0. 345 6.082 0.014 2.342 1.192~4. 603
miR-296-3p —0.497 0. 226 4.843 0.028 0. 608 0.390~0. 948
g8l —15.172 3. 861 15. 443 <0. 001 — —

AR ] R AR A A 2 AU AE IncRNA HCG18.miR-296-3p W & AL AL, Tl T JF 281 ROC k4301 s — R LB .

*6 Mm% IncRNA HCG18,miR-296-3p MK — FEEK KN GDM BFHERET RITIRE SN BN E

A i W AUC AUC 1 95%CI REE D RFECHD AR P

IncRNA HCG18 1.25 0. 803 0.704~0. 881 64.52 89. 29 0.538 <<0. 001
miR-296-3p 0. 86 0.792 0.691~0. 871 74.19 76.79 0.510 <<0. 001
THRBA — 0.916 0.837~0. 965 90. 32 83.93 0.743 <<0. 001

I — FOR TR s —H A Logistic [BABIEN 10L& BER(H

100

80

R 5 5 B 4 B K O 5% s 1 g L2 Lo AR, AR
WFFE 45 B8 ,GDM 41 1ML 75 IncRNA HCG18 /K %5
TP HRZH . 5 Chen 255 (0 fF 58 45 5 — 2, 40 GDM
BE T E R BN HCG18 W] fE il of #8 1] 8 455 41 56

g RN A 5206 P I 45 7 20 M A0 00 8 12 2 A1
R Tl IR BB R L P9 2 A0 MR S L 5 BCER I T
| ey R 3 08 I A TR A 3O R T

2 f onzs s ) W 7 A 001 5 LS LY 0 R B %
gsERa — ROV IR IIF R L K — B 5 HCGLS 1
e IR A S I 5 2 ML o R LA — B (L 2

100-45FFE (%)
& 2 1% IncRNA HCG18 . miR-296-3p B K EX &M
il GDM B % £ R RIEIRE B ROC 8%

3 i e

GDM J& 7 15 48 Wk 101 1 0 0 B ARl 5 RS L &
o 5 JOR B ZR ARG 0 L SRR B B AN D RE S A2 LA B AT R
MEZERRHDH L GDM 1% 4 B
o 280 e HE A RN R I R S 2 AW PR A RS AR
SRPE B AU, [R] I 4 i 1 AN R R 45 )R (L7 VB R
IR S IR LE W 85 9 AT REVE ™ B 52 N
BRLHUE, HAT GDM 12 W Z K #i 2 hPBG,
FPG S54% 52 A 48 Fr o 0 =38 B8 22 5 Y iy af B R
A5 M LI RS R AT R 25 Je i AT R T, g
PR 5 75 BEE AR Hh L IneRINA Al A% 0 1 97 42 4 %5 W £
AR OCAR 5 38 B, 52 B E ' . miRNA NG 3 2
S0y K H Y A N R B R AR S AR T RS TR R
AR S R W AR T GDM
BH I IncRNA HCG18 . miR-296-3p 7K, & Bl —
B YIS YRS, R B UIAH G, BN BT R 4% Jm) B AT —
SE [ T AN (L

B  IncRNA HCG18 B0 W HLH 2 —
JEAEN ceRNA i 5 45 AF HI W B RF € miRNA i B
miRNA X Ji 2 HE DA 410 af) A% 007, 9F i 3] 42 5 e &
FAHCHU  AAE SN P I A A A G BRI R K, S

R RS 5T AR AN AT RE A2 B 22 B L MY
AU IR PR B R FE L X — A5 AR R A B 5T P AR
W J5 gLk — L Bk,

miR-296-3p 7E 2B 58 Bk 55 2= 5 8 5 85 B8
BEALEE 3 3G (PISK) /2 H % B(Aky \Z 2735 1L
T 1 25 A S B T X 2 4% A 24 J2 1 47 400 i 1
B T A AR R M RS R AR S S M
FL BRI R W LB PR B B R, miR-
296-3p & F 3K 7T T HUE /NER Y B 20 B 0R T3 Ll 45
A L L B A AT 4 4L . miR-296-3p i i #
)3 %5 5 4 (M H Wnt/p-4% & 11 f1 PISK/ Akt i
He LA TR AT A SR . AW 45 R BoR . GDM
1M % miR-296-3p KPR T X4, v fE= 5 GDM
MERREIRFAM A LR FBRILENLT
SH . IncRNA HCG18 1 miR-296-3p A] A& -3k 4t 57
PAHE G 2R L MR B PR R R 4% M 46 2 5 GDM Y kA
KIE, AU AEYE B 500 45 8 W R, IncRNA
HCG18 5 miR-296-3p {7 7E 1 7£ 45 & i 25, IncRNA
HCG18 f] fig il i 58 4 M N I RNA HL | 7 %% miR-
296-3p ()4 W13 1, JE A IncRNA-miRNA 7 2 4,
AR BIF 5 A JF 88 43 F )25 T 1) T 138 36 11 55 55, JC ¥ ik 52
IncRNA HCG18 5 miR-296-3p ¥ B £ 40 H 1F FH ¢
F . SEAMEE TR T H MR L B L K&
AP —E R GEE W . Y5 GDM AR
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U WR 25 )Ry A7 A AH DG 1) &5 % L #0035 W] R 3 1 v 7
1) R 4 ) 4 7 A G L o T L [R) 52 e GDML BB 3 19 4T
R &5 JR o AHL )5 S 58 30 T 0 ae A2 't 25 Tl 4 45 3 TR S
% RIP 5236 25 H A, B 3F IncRNA HCG18 5 miR-
296-3p ML ] 25 A 45 S M. o GDM B2 Widr B 4
KR ) YR 9T S8 A5 R B R B T SEAR G . o AR SOk 2
EHFE miR-296-3p X Ji & F R BCRE Y 08 9 R A, 3R
IncRNA HCG18 78 HABAR 59 H 19 b 15 0 . R4
Hi43 BT miR-296-3p 5 GDM 4F Uk 25 5y Bk 2 19 i 5% 4%
LRI SE R A R ABIE ST AR 56 4 T B R
AT o S

A#E 5 ROC i 26 43 7 45 R 78, IncRNA
HCG18 Hpl fiill GDM 4% & 4 A BT IRES 75 5
JEikF) 89.29% , 7E IR GDM HE AN Rk 45 )5 )7
AT, A A R D R SR, LR RN B B E S
Ko 1 miR-296-3p BRI e B H AR X 5 ) R A
JFE 0T RO A AN AT IR RURS: L E B — 48 R 1
AEAE R IR M. i — 20 2 Fr B 7R, Il % IncRNA
HCG18.miR-296-3p BK& Wl GDM B # &4 A R 4E
PRES SR AUC KFHA T ) AUC, 327 B A Rl
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