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3T U= HA 9B B 5% BB & I 7F microRNA-122 BEx &
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HE . BE KR IME SR B o microRNA—122(miR —122) B A microRNA—7047—5p (miR —
7047—5p) TR R BB AL AL, JF7ik  EE2018 44 A—2023 44 A &M T AR E BRI AT 100 4] 4k
S HE R g B A A LA AL, o R A 4 1% B AR 69 90 ) 4 R B da A S <t R4, AR ) 7 4 s b K P fe T miR —
122 .miR —7047—5p , & JA Pearson i 5 #7 #FA& sz 7 miR —122 . miR —7047—5p 7K-F 55 o 45 K T 64 48 % 5 AR B RE
5 R YL E AL By 5k BAFAL(8540) B R B 4n (154 ) , L3R 3 28 o 3 miR —122 . miR —7047—5p A8 %
Rk T, MAE LR TS (ROC) W 25 3F 4% 75 miR — 122 . miR —7047—5p B AT S 4Rk J0 48 0% % % R B
B AL ANNE, R MRATW ot (FBG) .2 h /6 4% (2 hPG) et ;40 & (HbAlc) RT3 T3
AL (P <0.05), MLALL miR—122 484 £ 3L & & T AF AL (P <0.05) , miR —7047—5p A8 4 & K F 4K T 4 B 4
(P <0.05), Pearson#8% 45474 & 29 ,miR—-122 5 FBG.2hPG . HbA1c ¥ £ EAA % (r =0.167.0.228 2 0.255,
¥ P <0.05) ,miR—7047—5p 55 FBG.2 hPG .HbAlc 3 2 i 48X (r =—0.358.-0.408 #2—0.386, 3 P <0.05), R &
B miR—122 485 Ak & T RAFAL(P <0.05) ,miR—7047—5p A5+ & ik A& T BAF4(P <0.05), ROC ¥4
MR BT, f i miR —122 Fe miR —7047—5p AN GDM % & R BB £ UL By e BB 73.3%(95% CI:
0.449,0.922) , 4F 511 % 85.9%(95% CI:0.766,0.925) , ¥ & T @4R # 0.836(95% CI1:0.720,0.952) . 45if ek
AN S %P, i microRNA—122 Fo microRNA—7047—5p 55 do 45 K A8 3%, FL %5 4 B2 A4l =T 2L A 2%
FAM GDM B F 64 R B H A UL By, B4 & 09 FUM AR e 4 1

FEER . AERIINE AR ; AR —122 5 BODEABREER —7047—5p 5 il ; B A ILLE R
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The value of serum microRNA-122 combined with microRNA-7047-
Sp in predicting adverse perinatal outcomes in patients with
gestational diabetes mellitus*

Ren Qian-qian, Chen Dong-ying, Yu Kang-jun
(Department of Obstetrics and Gynecology, Bozhou People's Hospital, Bozhou, Anhui 236800, China)

Abstract: Objective To explore the value of serum microRNA-122 (miR-122) combined with microRNA-
7047-5p (miR-7047-5p) in predicting adverse perinatal outcomes in patients with gestational diabetes mellitus
(GDM). Methods The study included 100 GDM patients admitted to Bozhou People's Hospital from April 2018 to
April 2023 as the observation group. Meanwhile, 90 healthy pregnant women undergoing routine prenatal care
checkups during the same period were selected as the control group. The levels of blood glucose and serum miR-122
and miR-7047-5p were measured in both groups. Pearson correlation analysis was performed to determine the

correlation between serum levels of miR-122 and miR-7047-5p and the level of blood glucose. Based on follow-up
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results of perinatal outcomes, the observation group was further classified into good (85 cases) and poor (15 cases)
groups. Serum levels of miR-122 and miR-7047-5p were compared between the two subgroups. The receiver
operating characteristic (ROC) curves were constructed to assess the value of serum miR-122 combined with miR-
7047-5p in predicting adverse perinatal outcomes in GDM patients. Results The levels of fasting blood glucose
(FBG), 2-hour postprandial blood glucose (2 hPG), and glycosylated hemoglobin (HbA1c) in the observation group
were higher than those in the control group (P < 0.05). The relative expression of serum miR-122 was higher (P <
0.05), and that of miR-7047-5p was lower in the observation group compared with the control group (P < 0.05). The
Pearson correlation analysis showed that the level of miR-122 was positively correlated with levels of FBG, 2 hPG,
and HbAlc (r =0.167, 0.228 and 0.255, P < 0.05), while the level of miR-7047-5p was negatively correlated with
levels of FBG, 2 hPG, and HbAlc (r =-0.358, -0.408 and -0.386, P < 0.05). In the poor group, the relative expression
of miR-122 was higher (P < 0.05) and that of miR-7047-5p was lower than in the good group (P < 0.05). ROC curve
analysis revealed that the combined detection of serum miR-122 and miR-7047-5p for predicting adverse perinatal
outcomes in GDM patients yielded a sensitivity of 73.3% (95% CI: 44.9%, 92.2%) and a specificity of 85.9% (95%
CI: 76.6%, 92.5%), with an area under the curve (AUC) of 0.836 (95% CI: 0.720, 0.952). Conclusions In GDM
patients, serum levels of miR-122 and miR-7047-5p are associated with the levels of blood glucose. Besides, the
combined detection of these two miRNAs effectively predicts adverse perinatal outcomes in GDM patients, with
high predictive sensitivity and specificity.
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IF 9% ) B JR S (gestational diabetes mellitus, TR LA
G ) H5 20391 2 Ko 0 50 0 B , 4 B % N
2 (1] s 1 ﬁﬂﬁ"—ﬁﬁ;ﬁ
BRBAE TR GDM AN A2 4 1 fidt R A itk
PR AT AR LT LR KR RO A 11 —fe

B AR LR B i A AT A | B D K L EE R AR
N RARERI e XU T 462, R, %F GDM Y
WAL W 5545 B B R G

ARk BEE o 1 2B W24 1) & &, microRNA
(miRNAs) 1E K —J5JE 4 5 1Y /N RNA 5 T, 76 2 Fl
Jog BHLAE B A R b O T MR B A2 B e .
miRNAs 8 23 7 ] F 4552 1 mRNA , 5% i H e P 2
B R, TR s S R 3Rk L IF S S A0 I AE L o)
b A TR AR AR T RER . R ) R W PR K
HIF R IER I, miRNAs 8% & 905 590 19 & s Al
il S AH G, o T HAT B A b R W mR T
B A9 /7 o microRNA-122 (miR-122) . microRNA—
7047-5p (miR-7047-5p ) f& P Bl 7E 2 T 55t 7 Y
W) F I HE ) miRNAs . miR—122 76 JT JJE AL 15
A O HL AT 2 B BB SR 1Y miRNAs 22—,
1M miR-7047-5p W 7E 2 35 (A 5 vh 9 2 30 7E 2 Flo
P A 0 AR v R FEAE R, S OC T B 5 A A A
W, A WF R B 7E 8 17 GDM & & I W
microRNA-122 B¢ & microRNA—=7047-5p Tl A B [l 2
LSS TR, LI ARk 143595 T3 B RV T 7 5 ek 114 il

b

VEHL 2018 4F 4 1 —2023 4F 4 J =M i A R EE B
FU Y 100 4] GDM A AR S WS 2H | ] i i e ] 15
Z GE 2RI 90 {51 (1l B 22 JE A SR X B2 . A A KR 1A -
4 (2015 4 [ B 0 7= B A 2 (FIGO) & A 1Y) GDM
BITHE RIS W AR o HEBR AR . O T J0 18 1k 92
g o0 BIES B ™ B 0 4 ) s @ 7 s B
s @M LA TS R B8 A M B s DA
TEURIF BAE . WAL A5 21 ~ 37 %, V-1 (28.96 +
3.28) % ;28 30 ~ 38 JH] , 144 (34.85 £ 2.18) Jil ; W1 )™
65, 4= 1356, X R4S 21 ~ 39 %, P8
(29.13+3.57) % 5 22 J& 31 ~ 38 J& , F 14 (34.97 +
2.36) JE s W17 1A 58 4, 28 1E 32 5] . A A — i R
i, 2R BTG #E L (P>0.05), HAA ] k.
NREL AL H B 15 B KRR AR LGS sy, 06 5 3l ok
AN ELHL 1S BIRT KA 20 85 19 . A 9% 46 B5 B BR 2 4
HZE R WAL, 255 A B AW I 4 2 51 [
S
1.2 AR

BH T AR 8~ 10 h J5 #4725 I Il M (fasting
blood glucose, FBG ) A5 il , 38 ik 4l HU 2 mL # ik 1L, )
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(A5, 5 AR PR FR % HUA M3 microRNA—-122 B4 microRNA-7047-5p FAS KL [ A JLES R

FH Il BE AL 43 BT 48 J5 2 h il B (2-hour postprandial
glucose, 2 hPG) Al HE 1L 1fiL 1 2 4 (Hemoglobin Alc,
HbAlc).
1.3 MK EER AR R NEN mR-122,
miR-7047-5p B3R iA

KA Z R H F K 3 ~ 5 mL, 3 000 r/min & 0>
5 min, 43 B ML , $2 U RNA , 35554 55k ¢DNA |, fif
L H 1Y TagMan /v RNA 5| #) %} miR-122 F1 miR-
7047-5p AT P8 . miR-122 1E [ 51 9 : 5'~ACACTC
CAGCTGGGAAATCACC-3'; K[54 : 5'-TGCGGCTA
GCAGTATAGTAG-3", ¥ J& 43 Jill 24 22 1 20 bp ; miR-
7047-5p IE A 59 : 5'-TGCGGCTAGCAGTATAGTAG—
3% A 514 . 5'-ACACTCCAGCTGGGAAATCACC-3',
K JE 25 K 20 #1122 bp, PCR KL S AR T K 20 wlL,
£ 5 10 L 2 x TagMan Universal Master Mix, 1 pL
20 x TaqMan /)N RNA F¢ 5L 5 | ) AR EHE 59,2 wL
5 R J5 cDNA, 7 pL B R /K . PCR Y MG 2 )7 ik
SE N 95 °C A8 P 10 min, 95 CAEE 10 s, 60 CiH
k60 s, 40 NPEIA . SR 2749 35 35 miR-122
miR—=7047-5p FIXF Fe ik & .
1.4 FEiS

KIS UE A S O AT R, EL B
URZE A, BEVTIA, E SO BB AR R R &5 R, an
B ERILCERARKZIR Gk L 8 e
A B R AR LAE TS A o I E IR LR B RO
BRE ST IR R R 45 )
1.5 SitEH*E

HHa 43 M R SPSS 26.0 e it 4k, IR
BB + BRifE2E (x £ 9) 3R, HLERH ¢ 40560 5 000 RE LU
MR | BB ) AG S0 s A OCHE 5341 H Pearson ¥ 5
254 3238 TAE4FAE (receiver operating characteristic,
ROC) T4k . P<0.05h2ERAGI#E L.

2 R

2.1 WMBASXTERAMPEKFLLE

WELLH 5 % BB ZH FBG .2 hPG \HbAlc /K L #2,
2k, 2R BA SRR L (P<0.05) , WEEH 5
TR, WE 1.

F1 VUBRASWHEAMPBEKTLEE (xxs)
215 n  FBG/(mmol/I.) 2hPG/(mmol/L.)  HbAlc/%
popiiskiil 90 5.03+1.22 6.41 +1.57 5.01+1.24
WL 100 6.54 +1.89 9.55+2.18 6.89 +1.74
tfi 6.463 11.282 8.491
Py 0.000 0.000 0.000

2.2 WA 5L miR-122. miR-7047-5p 18
JRILZ LR

WLEE 4 5 %5 B 40 miR—122 . miR—7047-5p #H %) 3%
BEK, 2 RK, ZRYAERIT¥E L (P<
0.05) , Wi £ 2 miR-122 A XF 26 ik & & T X R 41,
miR-7047-5p FHXT FIAHEAR T X A, W2,

K2 WEmASIHEEAmMIR-122,miR-7047-5p

HAxREELE (rxs)
203 n miR-122 miR-7047-5p
Xif B 90 0.98 +0.28 1.03 +0.34
UK 37| 100 1.22 +0.47 0.73 £0.22
1 7.220 7.290
P1H 0.000 0.000

2.3 GDM £ 1% miR-122 ,miR-7047-5p 7k F
5 gk FRtEx M

Pearson HH & 431 25 J 7, miR-122 5 FBG |
2 hPG \HbAle ¥ 5 1E A 3¢ (1 =0.167 ,0.228 #10.255,
P=0.021.,0.002 F10.000) ,miR-7047-5p 5 FBG .2 hPG .
HbAle ¥ 5 17 6 56 (r =—0.358 . —0.408 F1-0.386, 13
P=0.000). VL1,

20 [ -
L e e — o 99, .
= o A s = B . B R 2 . .
2 10 ST R = 15F S P A B U IR A
e ’ £ LR 9370 IS % R R
£ £ S 3
= 7 S 10f o =
= 3 ° =<
o 5t A S =5 3 E
== 3 GFela <= 5F
= Ja 3% ja), [g\] 5F
- - Correlation: 0.167 ) Caorrelation: 0.228 ao Correlation: 0.255
) J‘ ) ) D—VEIUEZ‘U 021 | | s ° | | p-value: Iﬂ 002 | | IJ ‘J pvalue ‘0000
00 05 1.0 15 20 00 05 1.0 15 20 00 05 10 15 20
miR-122 miR-122 miR-122
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Correlation: -0.358 o ® Correlation: -0.408 Correlation: -0.386
pvalue: 0.000 201 S p-value: 0.000 o p-value: 0.000
— B * a "‘J ’ o,
= 107 - - S A 10F s
e Y/ £ LN I Sopa® &, 0%
£ 2 E SR s = M. e
\é E 1or @ --"- 5 '--En _QC:: ) .r.:.-h )
5r Ptk A ] 3 T L b T
£ R I o 3 we el
F - ° .: )
1 P 1 1 oo 1 I I I
0.5 1.0 1.5 0.5 1.0 1.5 0.5 1.0 1.5
miR-7047-5p miR-7047-5p miR-7047-5p
E1 GDM &I iE miR-122.miR-7047-5p 7k £ 5 [ #E7K F 18 X 1B = B

24 ARASRYHFAIMF mMR-122,. miR-7047-
Sp tHXT RIZE LR

AR B4 105 miR-122 . miR-7047-5p A1
X R IA T B, & R, 2 R A G F R (P<
0.05) , AN K 41 miR-122 A %F ik & & T B 441,
miR-7047-5p AHX FRIX AR T R 474 . WK 3.
2.5 IiE miR-122 Bx& miR-7047-5p Fiill GDM
BERRBEILLERNE

ROC i £& 73 M7 45 3% W7, I35 miR-122 . miR—
7047-5p BE A TN GDM A8 3 R B LA L2 Je) 1) Ak

£ 3 ARASRFHIMEmMIR-122.miR-7047-5p

AxREELLE (xxs)
215 n miR-122 miR-7047-5p
RAr4 85 1.17 +0.37 0.77 +0.27
FNEE 15 1.52 £0.57 0.50+0.16
tH 3.088 3.749
PH 0.003 0.000

P A 73.3% (95% CI:0.449,0.922) , 5 4 4 85.9%
(95% CI:0.766,0.925) , £k T ALk 0.836(95% CI:
0.720,0.952) , T E T & . DL 4 A 2,

F4 MiEmiR-1228£4& miR-7047-5p Fiill GDM 2 E2 R R El 4 L& B NME

95% C1 R 95% C1 3 95% C1
b W R AU A
THROOER % PR ER % TR LR
miR-122 1.53 0.734 0.561 0.907 66.7 0.384 0.772 82.4 0.726 0.898
miR-7047-5p 0.69 0.810 0.723 0.897 93.3 0.681 0.998 65.9 0.536 0.748
it ivalll S 0.836 0.720 0.952 733 0.449 0.922 85.9 0.766 0.925
1o 3 it
03 ) GDM S22 ] 5 1 UL 04 A PR, 0 22 4 K
067 fi LAk i 1™ A GDM R & A S L
N T 20 3 o SRR L0001
: " — miR-122 .
I 6 22 B0 L SR T S L B R
0.2 N N 26 1 q N
— B [F) S, AT RE M0 oA ok B 2 U PR A JHEAE B9 X
R, R LS 5 6 B ARk, WO O T

B2 miR-122.miR-7047-5p &y & B & T
GDMEETRE4JLE /BRI ROC HiZk

BRI, miRNAs V5 18 5 5 R 3 05 ) B 2870
T, AE Z Bl AR IR A SC B R R A H £ 52 B E
M. REE miRNAs (9 F AR GDM & L K
JEEVIRIS, X 412 W GDM K HA | AR L
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FEA 1R, 55 ARURIIBE DO B2 M3 microRNA—122 B4 microRNA-7047-5p WA R [l A4 LA R (i

g5 Jay 45 B A LT il 4, miR-122. miR-
7047-5p A Sy i 3 Hoa] A O #] 1Y) miRNAs, 7E GDM
SR S H A R T BE 5 GDM & ML K
HABI R FEAE LA R /AL, s, GDM 1
BN AN AR 6 OB KO, B R 3 2
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TR E miRNAs 5 0% /K - 22 18] B 56 6 K HE e Fl
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AL

AWFFELE H R B, GDM & i FBG. 2 hPG,
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Fh i AT g 5 9 B At M T e 2 1 RN 5 2R ST n
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00 %% 5] GDM 28 1 7 1% 7K 75 38 15 T 9 GDM 22
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9 XURS: o] e T iR L B 7 AR AN S e, e
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GDM LG miR-122 AHXF ik g0 I =, fi
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(IS, B 7R 3X 2 miRNAs 7] 68 508 18 15 25 55 F0 g
B ZHCHUA O . 3% 26 miRNA il 8 34 42 H A5 5L 1
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GDM 8 2 Il 1% miR-122 5 il B /K 7 2 IEAH G, fif
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T7E GDM AR 5t R, 492 miRNA 7] fig 3 o 5%
M A 35 ) S SRR AR I R AR o A% R S5 PRI 5
R E miRNAs 7605 R (8 35 b i 3R A 28 4k 5 1l
PR HR O BB A DG, $2 753X 2 miRNAs A GEAE K
W PR 9 ML o p S B R T R o i — 2B AT
R, 1EGDMEE T, AR H miR-122 FXf Rk
IR ST R, 2 miR-7047-5p MXT &5 &
MITEAR RA P8R . X —45 R 4278 miR-122 . miR-

7047-5p W) £ 3K K] BE 5 GDM 22 I ) [l Ak L4 )R
wYIM S, HABENTMMNE . miR-122 1 i
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7047-5p B R 8 T BEHE 28 X iR LA A 14 G o 7 ik
55 B WEACAEPIRESEOW SR ], RE A miRNAs [ 35
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miRNAs 75 4% 19 ft 2 45 B v %) 785 7 2 A (B 3 ot
ROC i £ 73, AW 5 i — DR E T 17 miR-
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1) SRR AR S 2 T BB RS DU AT —Fe A, it
28T AR B — e T A . X R
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S0 e RIS B AAR DA T S it A 7 1 T TR it DA
s

g LRk, AW R T TE miRNA-122 A
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AR B GDM R A 1A KRR LSS R B W
EME . SR, ABFFRAEAE— & R, AR
AT RN, H = K BE £ K PE A miRNAs
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B, IR R WIRE Y, LhiE— 2 K0E miRNAs 76
GDM 7 HUR 0 T L 1 ] Pk A 35k

S £ X W
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