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TR EATEFR 5 B I 75 microRNA-122, INE N &
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HWE : BH 2R EZB(GDM) £ & o & microRNA-122(miR—122) | &4 & £ KB -F
(VEGF) R A A 5B AL A& F, ik ®I2018F5 A—202041 A L EFIRHE & Bda = FH0s 44
GDM &3 80 AE A BERAL, 75 iR IR B B4 32 1R = M 08 4 A dik & ke 70 1A A AT B4R, YA P 20l b . miR—
122, VEGF, 5 #7f4EK-F5 miR—122, VEGE# AR ; T oRE B A ILLE B & F 8 miR—122, VEGE, %]
ROC ¥ & 45 # miR—122, VEGFIM B A ILLE ML, SR AR AntE, miR-122. VEGF & T R4A
(P <0.05), RREZEmiR—122, VEGF & T R+%F28(P <0.05) ., Pearson 8 E 525 R 27, GDM % & miR—122
5 FGB. 2hPGAeHbAlc £ EAH (r =0.605.0.752 F= 0.542, 3 P <0.05), VEGF5 FGB, 2 hPGA=HbAlc £iE
A% (r=0.532.0.623 2 0.596, 34 P <0.05) , ROC W& LR 27, miR—122, VEGEA X FEE#N GDM & #
TR B FILL B9 AUC 2 % 4 0.787(95% CI: 0.687,0.887) . 0.755(95% CI: 0.658, 0.851) . 0.842(95% CI:
0.760,0.923) . £5it GDM & fif miR—122, VEGF¥ A F X L AMENL, HmEL afE2 4%, BKA
Ao 7T A AT R BB R )LEE B

KEIE - AR ; U122 T AEA KRBT BAILLER
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Serum levels of miR-122 and VEGF in patients with gestational
diabetes mellitus and their relationship with perinatal outcome*

Ya-mei Yang', Cheng-ju Zhang', Hao-yi Hu?, Sheng-feng Liu', Wei Ran'
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Hospital of Traditional Chinese Medicine, Nanchong, Sichuan 637000, China)

Abstract: Objective To analyze the expressions of miR-122 and vascular endothelial growth factor (VEGF)
in serum of patients with gestational diabetes mellitus (GDM) and their relationship with perinatal outcome.
Methods A total of 80 patients with GDM admitted from May 2018 to January 2020 in the Department of Obstetrics
and Gynecology of the Affiliated Hospital of North Sichuan Medical College were selected as the study group. In
addition, 70 healthy pregnant women receiving the antenatal care in the hospital during the same period were
included as the control group. The levels of blood glucose, miR-122 and VEGF were compared between the two
groups, and the correlation between the levels of blood glucose and those of miR-122 and VEGF was analyzed. The
levels of miR-122 and VEGF were also compared between patients with different perinatal outcomes, and the value

of miR-122 and VEGF in predicting perinatal outcomes was determined by receiver operating characteristic (ROC)
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curve analysis. Results The levels of blood glucose, miR-122 and VEGF were higher in the study group than those

in the control group (P < 0.05), and the levels of miR-122 and VEGF in patients with poor perinatal outcomes were

higher compared with those with favorable perinatal outcomes (P < 0.05). Pearson correlation analysis showed that
the levels of miR-122 (» = 0.605, 0.752 and 0.542, all P <0.05) and VEGF (r =0.532, 0.623 and 0.596, all P <0.05)
were positively correlated with FGB, 2 hPG and HbAlc. As demonstrated in the ROC curve analysis, the area under
the ROC curve (AUC) of miR-122, VEGF and the combination of the two indicators for predicting adverse perinatal
outcomes in GDM patients were 0.787 (95% CI: 0.687, 0.887), 0.755 (95% CI: 0.658, 0.851), and 0.842 (95% CI:
0.760, 0.923), respectively. Conclusions Serum miR-122 and VEGF are dysregulated in GDM patients and they are

positively correlated with the level of blood glucose. The combined detection of serum miR-122 and VEGF can

effectively predict the occurrence of adverse perinatal outcomes.
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UF Uk W) BE JK R (gestational diabetes mellitus,
GDM ) 2> {# it #55 JL R I . R 45 149 400 J Ty 6 S H: 41 i
HMIERT R A A, mia ALK, SEURILE SR
Vs S W R, S ssILEREE
S, HET GDM I & i pIL ] i A 78 2, A
NI A LA 5 B0 JR 5 IR K Th s . R
FEAPUAE AR, A H PR GDM 5 2 RUBE IR
s 14 2 o AL AR ALY

M 45 N K2 A4 4 I F (vascular endothelial growth
factor, VEGF ) 3= B 3@ 1< B8 hin il %5 38 1B M 2 5 W R
RARALE, SR 5 PN R 40 R R 3R 8 KA i i
SE A 22y 3, SR N A Y. VEGF 76 b
PRI ' 95 00 B A T BB 95 78 1) It 87 ke 7% v 35 7k
HEEIP, 4R S B R 3k 250 O mRNA B R
HE 0RO 4% DNA B 5% Skl 7, w0 O A g Y
RNA £ % 4% , LA microRNA (miRNA) f% 52 % 7,
ok B 22 WF S IE 92, miRNA AE 18 18 422 1M 0% 14 48 35
R, A A miR-122 7688 JR AR 1Y 22 35 BF 58 85
Ao AW H AT T miR-122, VEGF J&2 /5%
5 GDM i B AR, I 43 5 5 % GDM A 35 [ A=
LGS JRy 9 52 )

1 #ZRSAEE

— i B

PEHL 2018 4F 5 A —2020 4F 1 A )10 BE 2 B kit g
& Be 0= BHIGA A9 GDM B 35 80 Bil/E A F st 4l .
H, W 524, & i 28 ) AR 20 ~ 38 %,
W3 (2936+4.12) % ZJE 31~39 5, BB
(35.20+ 1.36) JAl o 5 B HUIR] A AE AR e 7= A 1) £kt B 4T
WRZc Pk 70 IR X BRA . Horp, = 1E 45 41, 4
PR 25 5 AR 20 ~ 37 %, F34(29.03+4.07) % ;

1.1

B30 ~39 8, FH(35071.18) i . BEsE 4L
G 3], NGILEA4H, B4, KEsk
TP RAE RAFA, 3004 11 BF69 B . P4
MR WY R AR RBORN LR, ERTE
Gt B L (P>0.05), HAMYE. A5 ET
BIBEYERESE, BTG G/REREF) .

1.2 WA SHERRIRHE

121 giadrE OFfFs RIS IFRIRE 2R
TE R (2014) ) "MSWbRiE s QR SR IR T RIS I 5
QT HAMIE Y5 IFAE s D ALLIT 1 & P A A 4
259, OEBENTMERES.

122 #Hming  OBJILERZSME; QML
R 54 OILENET 2 REIE .

1.3 Ak

131 f4E& VEGF APl HIEZKE 2 mL
A AL, SR FH GLM=77 20 i A58 A7 3 L T 4 1K 2 2
1A% K AT R A\ ) W %2 4 25 18 i B (fasting
blood glucose, FGB) . & J5 2 /N W Il B (2 hour
postprandial blood glucose, 2 hPG) | ## 1k Ifil £ 2
(glycosylated hemoglobin, HbAlc) 5 73 $l U 32 it & i
JK 1ML 3 ~ 4 mL,3 000 r/min . 10 min, 53 & LK , R
FH TAMMGE 5 8 70 B A (32 [ DL 5w & 23 ) 17

R A 2 W% B 6 I 5 VEGF o

132 B R B E F R A B4 R R (quantitative
real—time polymerase chain reaction, qRT—PCR) #& |
miR—122 & A REZIAHINAFFIKIML 3 ~ 4 mL,
3 000 /min .0 5 min, B, B THREEE A
miRNA Extractor I8 %) 534 2 EP 4, B A -70°C 7K F6 %
VRIRAE o $2 MU miRNA, U A %0 T lCE 5 ~
10 min, 58 273 IR 5% E 1, A5 0.2 mL, 2
¥ 30 s, 12 000 r/min 50> 15 min, W | )2 K AH &
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THREPAE T, InA 1345 TCK S EEIR AT, I A
BiFAE R, 12 000 r/min B0 10 min, W8 57 9 2
FEP A, A 2345 TK CEEIR AT, A
VOSBRI BRE A H L 7 500 v/min #5000 S min,
151 A0 2 45 b B B2 R o R VA B A I A R A
12 000 r/min 50> 2 min , {555 W L4 09 % W, 5
HE LR I B W B A Il i 4245, 12 000 1/
min 0> 2 min, B A KT B EP 4, A 30 pL
RNase—free 7K , 12 000 r/min &5 0> 2 min , 7 W 45, 45
B TR, G S A R cDNA L B I A& R
KN 848, 1R 2) 12 000r/min 8503 3 ~ 5 s, W IR A
Y1 1% FH TPfofessional Standard PCR 1% ( % [& Biometra
8T ) 37°C I % 60 min, 85°C Jill #4 5 min , i fifF 2<
o qRT-PCR JZ I H miR-122 # 5| # )3 %] , 1E [7]
31 ¥ : 5-GCGGTCGACATGGTGGAATGTGGAGGTGA
AG=3', K18 51 ¥+ 5'-GGAATTCAAAAAAGATTGAG
AAGACTGATATC-3', ¥ 130 bp. 3k % ¢DNA k¢ 7%
Jo  ACORAE . I AFH R P REAS U500, A, 1
S 9 O A i PCR AR AT S AR R 0 . B
KRR 2704k
133 Mir HWPR A TEA B 12 G IR B R
i, DimaE . s . AR TR Y, B
B HZERIT R, #5585 iR 2 HAb B -,
M Bt 5 28 1k o GE i gE 4 AR B Rt . BR L A .
F P RS R AR LGS Ry i R A 1 B
1.4 FitEHZE

O 23 A1 SR JH SPSS 23.0 Ge itk . 1RO
DASE « bR (xxs) o, OB 505 AHX
PE3 17 FH Pearson % 5 231 ROC i1Zk . P <0.05 24 22
AT FE L,

2 #HR

0 28 I #E 7K F L B
P4l MK P 8, & K5, ZRAE S
B (P<0.05) , WHocdlm FXeal, ki1,
2.2 T miIR-122,VEGF tbig
PiZl miR-122 \VEGF HLE, t K056, 2R A 45001
RN (P<0.05), (e dlm T Rgl. k2.
2.3 GDMZE#&E miR-122 . VEGF 51 #EHya <14
Pearson AH J¢ P 40 #7145 S 75, GDM 3 miR-
122 5 FGB. 2 hPG il HbAlc & 1E #H 3¢ (r =0.605 .

2.1

o325
R1 WAMBEKFLRE (r+s)
ZH 5 n FGB/(mmol/L) 2 hPG/(mmol/L) HbA1c¢/%
XHHRZL 70 492 +1.38 6.34+1.77 5.05+1.56
5t 80 8.64 +2.25 14.60 = 3.02 8.84 +1.84
1 11.996 20.061 13.502
PAE 0.000 0.000 0.000
xk2 FWHAmMIR-122 VEGFILE® (x=xs)
205 n miR-122 VEGF/(ng/L)
Xt HR 2 70 0.83 +0.35 201.82 + 34.67
FFEL 80 1.21+0.46 462.35 + 58.90
1 5.630 32.411
PIH 0.000 0.000

0.752 F110.542, ¥J P =0.000) , VEGF 5 FGB .2 hPG #il
HbAlc 2 IF 4 3¢ (r =0.532. 0.623 F1 0.596, ¥ P =
0.000) .
2.4 ARASRIFAMIR-122 VEGF LLE

Wi 20 miR-122 |\ VEGF L, Z R A G it B X
(P<0.05), ARHS T REFH, WES3,

*3 ARA5SRIFAmMIR-122.VEGFELE (x+s)
215 n miR-122 VEGF/(ng/L)
R Af4 69 1.03 £0.42 403.69 + 42.52
NS 11 1.52+0.38 493.62 + 55.72
il 3.636 6.234
P1H 0.000 0.000

2.5 ROC HiZ& ot

ROC fh £k 45 5 W75, miR-122 . VEGF K 9 % Bk
A K GDM 8 AN B 7 LSS R 5 AUC 4390
0.787 (95% CI: 0.687, 0.887) . 0.755 (95% CI: 0.658,
0.851) .0.842(95% CI:0.760,0.923) . miR-122 {2 ¥f
GDM £ AN B A LSS )= i e R 57 o 0.822
(95% CI: 0.792, 0.911) il 0.615 (95% CI: 0.560,
0.741) , VEGF 2 B GDM i 3 A R [ A= L 45 )= 1) ik
B R SEPE T 0.778 (95% CI: 0.645,0.874 ) F1 0.446
(95% C1:0.382,0.576) , P 344 Bk A K 132 W GDM . i
TSR OEE LSS R O R R 0.867
(95% CI: 0.802, 0.937) Fl 0.569 (95% CI: 0.464,
0.664) . WLFE4FIE 1,
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%4 miR-122 VEGF R FEBEAKNTN GDM 2E AR T4 JLE BRI ROC M4 54

o e P AU 95% CI U/ 95% CI kR 95% CI
TR ERR %o THR ERR % THR R
miR-122 1.286 0.000 0.787 0.687 0.887 0.822 0.792 0911 0.615 0.560 0.741
VEGF 439.845 ng/LL 0.000 0.755 0.658 0.851 0.778 0.645 0.874 0.446 0.382 0.576
e SExialll - 0.000 0.842 0.760 0.923 0.867 0.802 0.937 0.569 0.464 0.664
10 = T X —ad B S R A SR A AN T A
os | K Z 1M VEGF P2 H i1 5 58 A i 45 A= s
- TZ—o ARWFRER TR, B4 VEGF K& F
o 06 [ X B B0 1L VEGF 5796 %3k 7T fig 5 GDM
g | . A5 0 SR T B AE T « COMA B 125 2 17 B
‘ — VEGF RIS PR R0, T i L TS A2, 3
02 | Gy e WIS W 6 A , B 2 R At S ke U
B PR A5 T 200 b DG 4T A 14 5, Ay 3 07 v AR B 5, AR
Y0 02 04 o6 o8 1o T i R 5 il 5 57K 4 A s, 5 O A
| B I A7 R 1 ek R A s D o L R A IR A e e, 4K
1 miR-122 VEGF R A EBR &R NFN GDM BEFRR BB R T AN, BB B MINAE L5
D4 ILERHROC HZk B, BT 5K DTS B 8 30 4 i) 18 1
AN UL B R 2 S BUVEGE Rk T H T, i
3 iTig

2 A A D T 2 S, A N G R L
F.AME. MARFHIBELRUEKRTIER
T, MRS R AURMERAL. EREAT,
BILAAR by 4 45 1E 5 10 MR8, 2 R B Ik 3 %,
1M GDM F8 & e & 28 5y Wb 32 BR TS vk 58 AR £, &
T AR P AR AT T R I b e P A R AR
SR EAT R SRS S, B miEE
EA& LR AR, WG A0 MG IR R A L SR
SRk A NI R A L IR R R IR AR TR
A, [RIBT SRR BN A o R . B YK,
X — Z2 5 ) AR b2 1 BIG EE ME i SE BOR A LR
B RBERE . RILER SR AL RS R E
BEJERUO, BRAh OB B T S IR R % £
1 F N IR IR, B2 & A IR R K CF
P B T U = R 2k, SR EE A, &
AR =M MUCHE "I98 48 1, GDM 23 3
A LA R85 R R . B, R0 %2 K GDM,
SR BURCTA HE Tt 6] o B 45 Ry oy E

GDM 11 Jif 285 72 5% 240 JR0 11 A= A7 D9 A 35 148 3 3R
YN B T RE & A E MR e AR AT T iR A Al 20

BUGETE BT, J& 5] R R i A

miRNA A L 5 #8 3 ] mRNA3 ¥ 3F 4 5 X H %&b
e, ERPOKT G S 5 R R B
4 miRNA 76 & L5 . 8 DR 55 22 A AR i h
FIVE FH BB A2 B 6T . ZHU Z5EUS 7 I 45 S0 PR o 5
TR HARAG T 184 /IR miRNA B ] [ 5 5 P A
2344~ miRNA #a) FEER, 554 674 LA
148 A4~ F I8 B K 2 #) miRNA 5 38 B 09 0 4
DENG "W 5E 38, GDM 3 I3 miR—29a/b %
KT ANJA SEPOBESR 4R L LGS miR-16 . miR-
29a Fll miR-134 7£ GDM £ 3 1 2 & 3R ik . A 0
PRSI S B UESE , FORIRIS RS R ALhTR
AT, mR-122FBWE LA, JEHE A miR-122 7]
LN AMPK BRI Rk, i — 20 e g 5 = AT
PR . RUFFEaE R Bn, WFI4LiiE miR-122 Fik
XTI, HE R GDM B miR-122 ik % 0l
85 e 5 FACPUA ¢ . EEHLENEE L L R
Pk 3 PR SR % % B 2 5 DR [ B8 1 e R4 S A 1
FEDE T NG i iR . AR BE AR A 2 R R [ A
BUEAR, JFEATH I =EERA R, M2 5EE
RMPrA . HA A E R — g,
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FORNES 422 8F 5% 7R, miR-122 Y 2 1A 78 4 1% 1
W5 PR R BB PR IR L M rp R, H miR-
122 7K 7] 8 o A A1 3k 48 Ak 0 A 14 B 0 T 2
v I A FIAS PR B ok AR A ) R 3 5 0 0 2 AR T
AR B AT U5 . % T miR-122 7 GDM i
B RIBMAHCH SRR D, HERATFHEY K
S 56 Y00 B — 20 R S 0 A

Zi L Frik , GDM B 2 1ML miR-122 . VEGF ¥ 47
FEFIR R, W 5 R 2 E ARG, B IR AR
DT A7 5P A B AR LSS SR i kA o
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