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Abstract: Objective To investigate the serum micro-ribonucleic acid-15a(miR-15a) and macrophage mi-
gration inhibitory factor (MIF) levels and their relationship with adverse maternal and infant outcomes in pa-
tients with gestational diabetes mellitus(GDM). Methods From January 2020 to December 2022,106 patients
with GDM who underwent prenatal examination and gave birth in the Hengshui Fourth People’s Hospital
were selected as the experimental group. Another 106 healthy women who underwent pregnancy examination
and delivered in a hospital during the same period were selected as the control group. Detection of serum miR-
15a level by real-time fluorescent quantitative polymerase chain reaction and serum MIF levels were detected
by enzyme-linked immunosorbent assay. Serum MIF and miR-15a levels were compared between the two
groups,and the relationship between miR-15a and MIF levels and adverse maternal and infant outcomes in
GDM patients was analyzed by multivariate Logistic regression. Results The serum levels of miR-15a and
MIF in the experimental group were higher than those in the control group,the difference was statistically sig-
nificant (P<C0. 05). The age of patients with adverse maternal and infant outcomes in the experimental group
was >35 years old,the pre-pregnancy body mass index was >24 kg/m”, the proportion of patients with ad-
verse pregnancy history, poor blood glucose control and serum MIF and miR-15a levels were higher than those
with good maternal and infant outcomes in the experimental group,and the differences were statistically sig-

nificant (P<C0. 05). Multivariate Logistic regression analysis showed that age >>35 years old, pre-pregnancy
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body mass index >>24 kg/m®,adverse pregnancy history, poor blood glucose control and serum miR-15a and

MIF were all risk factors for adverse maternal and infant outcomes in the experimental group (P <C0. 05).

Conclusion Serum miR-15a and MIF levels are abnormally elevated in GDM patients,and serum miR-15a and

MIF levels are closely related to adverse maternal and infant outcomes.

Key words: gestational diabetes mellitus;
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B A BrbR T B A T R R R (MIF) 2
EAERKHETF i N MR AR — RN 2
s EH o1 AR 2 A 6 O 1 0 A= 1) 24 06 1 78
R VRIE AT IR R EEENE
RIS, MIF AT DL 4 % 40 0 L P9 Bz 40 it L b Kz 40 Jf A
V2 HAB RIS G i 7= A= . BR & 4E 0 MIF | 5 22 4
B Z— MIF 7RG A oK 5k, 78 i 57 M 4e £5
it B 4 U 7 1 % 4% EE BRI BRSO AR S A R A A
AU MIF 58 238 51 2 IR A9 500 L R %
P, MR EAE ST 2 BB R B 1T MIF KT
R MIF sl B R e S5 2 BB RN

micro-ribonucleic acid-15a;

macrophage migration inhibitory

&Y, {5 GDM B 1% miR-15a Al MIF /K -
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1.1 —B%R ARWPFFREER 2020 4F 1 H & 2022 4F
12 H F KT 55 00N R BE Be (Rl PR AR BE ) 7= K 1 40 e
7 106 il GDM [ b 525 41 L 5 % B Im) 0 78 A% e iF
T 286 5 43 Wt {d B Lo 1k 106 B4 A %F B4, P4l
Y - RIIR L RN 7 R S A SN A =R v A b
FEX(P>0.05), W1, HASRE: (1)K H S
TS GDM AH B 19 1 12 b A, 12 W A5 ik S IR SCHR
L1205 (5 24~45 % 5 (3) 7= ) i 2 7 A= )L JC W JE
WEBSR .. HEAR . (D 22078 22 R4 96 N 2
PR 5 (2) AT U R 30 5 1M i T 40 4 A 4 R 4
B IFE s (O ZIAA I AL il B R R S
K P S A 5 (4 28 0T A W A s B sl
GOR R ARG S B (5) 2 10 iR FH R AR 9 s 0 AR A
WA 258 5 (6) & IFAA I £ 4 3 L A B G 4 R AN IE .
AR CEEAGEREE R ST RN L EE
AF S 1 0155 R 2 5

®1 IRASHBARKELABERIzEs Fa(X)]

4151 n ER 2 JE ED 23 )i 1B (mmol /L) Bk ﬁﬁﬁwiﬁﬁ
% (U S| (kg/m™)

SEH 106 33.3843.25 26.5241.29 6.4740.93 47(44. 34) 59(55. 66) 23.614+1.52

R4 106 33.54743.35 26.81+1. 34 4.6440.67 58(54.72) 48(45.28) 23.3941.48

t/x* 0.353 1.605 16. 438 2.283 1.068

P 0.724 0.110 <20. 001 0.131 0. 287
1.2 i (4 A & 1 Invitrogen 2~ 7)) 32 BCHLTE A9 &0 RNA L If:
1.2.1  IfUFERAE {58 i v 4 (200 3k 35) R 4R FH 2463565 B 1 (ThermoFisher 2y @), # 5 ; Nano-

LI ULTE T K2 W GDM i k47 s T 0 m . LA Skt
HEZH 7 AR I 1Y) 28 ISR S TR A9 AN R bk Ui 6 mL,
ERTHEEEEMN,3 500 r/min, 5042 10 cm, &0
10 min 43 &5 L7 . 43 25 09 107 PR A7 76 0 A% R il 19 EP
BN, LLIEAT 5 2R 1 52 R 28 Ok 8 i R G Wl AE RN
(qPCR) I it 1k H 72 W BFF 56

1.2.2 I3 miR-15a KFAE M il 7% miR-15a 7KF-
W qPCR K, KR 4 0 I35 38 i Trizol {5 &

Drop2000) il & & RNA ¥ B f4li i, R H Prime-
ScriptTM RT Master Mix if 7| & (TaKaRa, 5% 5 :
RROA7Q) X | 3& T 48 BUAY RNA #4700 5% 5% i cD-
NA, %l TB Green® Premix Ex Taq™ Il (Tl
RNaseH Plus) i #| & (TaKaRa, %% 5 : RR820A) X
RNA 395 5% 45 (19 cDNA BRI 920 225t 5€ #t PCR
R AL (Roche 24 ], #5 ; LightCycler480) Xf cDNA
PEAT Y8 P 51 W3 miR-15a 1F 8 51 4 )5 51 R
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5-TAGCAGCACATAATGGTTTGTG-3"; & 1514
¥k 5'-ATCCAGTGCGTGTCGTG-3', W% Usé
Em SIS N 5 -CTCGCTTCGGCAGCACAT-3',
K 51 %) 5'-AACGCTTCACGAATTTGCGT-
3. KMFEE 3 ANESL AR RE N 50 pLL AEER
¥ : 50 °C 2 min.95 °C 10 min.40 PME#H .95 °C 15
$.60 C 60 s, 3L U6 fE NS, R 2 27 Ik
20 miR-15a /K FE 4715,

1.2.3 I3 MIF KPR 38 G il I fo 32 W i ik
55 i 3R g B IR AR A | L AR . MM-0200H2)
60 i ¥ MIF K7, B R 52 56 45 B8 e 1Rk 371 & 1 1A
P, i 680 4 A ZhEFAR AL (£ Bio-Rad 2 &)
FE 450 nm &b 32 BCH B A B8 W O BE AR A Ak B DL bR o
v TR B BRI B T 2\ A A T s B A 1 5 22 ol A o it
2k TR E MIF K,
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IWEFE ] R A pm o < 28 I8 I B 4% ) 3. 3~5. 6 mmol/L,
B)G 2 h Il 4. 4~6.7 mmol/L.

1.5 Hitephb s AR5 s L) Epidata 3.1 SR A,
KGR SPSS22. 0 #E AT EUE b . A5 A IES 4
MATFEFE R L -5 o A1 ¢ K. H80%
BHLLB R B R s AL B AT X KRS . R AR RS A
FREEFE A R R 4277 s A s IR A A OO L i
1% miR-15a 1 MIF 2848 bR i i B 248 &, K A8 5 0] 2
B ZE R, 52 2 I &K Logistic [MH 438 miR-15a #
MIF K F Y5 GDM i H A B ARG RN LR,
P<0.05 RInERAGIFERE L,

2 % R

2.1 SEE AT B AL ML miR-15a Al MIF /K L
BOSCE A MW miR-15a Al MIF 7K F & T % R4,
EREGIFE L (P<0.05), k2,

2.2 WANEANRG R KRAEFLE LR EE
BHARNRE A 50 B, ZEBA LA R4 R 35 #i;
YA KR AR ERANREG /KA 10§ RAEREILRR
5 Jm 4 B, SRR (R B A D AR R R
R ETMRA.ZRASI¥E X (P<<0.05, W

A LR WS  OF X5 P4 & A BB (BRI LA DDA & 3.4,
K45 R/ 118 I AT LR £2  IMF miR-15a # MIF KL% (7 +5)
1.4 IBEEHl PR GDM BB ABEE BN FF G an n miR-15a MIF(pg/mL)
TREMZshES, F BN ERMEE 2 h 6, 7F % S 2R 106 3.7341.26 12.01+3.75
i R TR B = 1 ) I o A LU e Xf B 40 106 1.5940.35 5.42+1.26
RIAJr. &N ER S RA R K67 e s e 16. 848 17.151
LE 46 PR P S O B 0 R R, P <. 001 <0. 001
%3 FMABGRFIREREERIER
21 53] n EY I SVEACY! G IR () 7 0E B G 7 e I () FoKk G ARG R KRR (7)]
SCEA 106 15 11 10 7 7 50(47.17)
XFHRZL 106 1 4 0 2 3 10(9.43)
x* 37.193
P <0. 001
*4 HABREIARERBEERILR
415 . B L ERJL i L 38 BAEILER B LR B AE LA 1w ARG R KA
) ) ) FiLEAE () €)) [n (%]
S 106 9 7 5 4 8 35(33.02)
pURiE| 106 2 1 0 1 0 1(3.77)
: 30.196
P <0. 001

2.3 Il miR-15a il MIF /K 55085 41 % A £k
ARERNER LRALEHERARERBEFN
WY =>35 % AT IR E AR > 24 kg/m’ AR
o OB S B R MIF I miR-15a 7K F
HT SRR AR IS R RE . ERA SR
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SRR 35 % TR E TS > 24 kg/m”
AR B A R A0S MIF il miR-15a
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x5 EMIBRAREBELRERHERSHF (20 T E5]

EALIEES R R 455 (n =50) BEAA [ 25 Ry (n =56) X%/t P
AR (%) 7.110 0. 008
>35 28(56.0) 17(30. 4)
<35 22(44.0) 39(69. 6)
Zh i A T 45 8 (kg/m®) 8.178 0.004
>24 27(54.0) 15(26. 8)
<24 23(46.0) 41(73.2)
NELZEPE R 6.061 0.014
H 26(52.0) 16(28. 6)
¥ 24(48.0) 40(71. 4>
Ayl 0. 106 0. 754
EAY | 23(46.0) 24(42.9)
w1 27(54.0) 32(57. 1)
LA 42 1 15 50 9.473 0.002
AR 31(62.0) 18(32. 1)
R4 19(38.0) 38(67.9)
3% miR-15a 4.63+0.33 2.9340.32 26. 905 <20. 001
1L MIF(pg/mL) 18.61+3. 11 6.1243.09 20. 711 <20. 001

x6 EHEE Logistic AN METRBLEBEIRERFAXRNER

fi b R % B SE Wald X* P OR 95%CI

IR >35 % 1.036 0.363 8. 145 0. 004 2.818 1.383~5. 740
ZHTT K 45 50> 24 kg/m” 0. 857 0. 384 4. 981 0. 026 2. 356 1.110~5. 001
HARRZ§ 0.927 0.347 7.137 0.008 2.527 1.280~4. 988
A A R 1.182 0. 398 8. 820 0.003 3.261 1.495~7.114
Ii13% miR-15a 1.263 0.364 12.039 0. 001 3.536 1.732~7.217
I 7% MIF 0. 498 0.172 8. 383 0. 004 1. 645 1.175~2. 305

AL AR IR <C35 % =0,>35 % =1; iR EIEE<24 kg/m’=0,>24 kg/m’ =1; AR F T =04 =1; MBPEHEHHEN B RIF=0,
AR=1,

2.4 I miR-15a il MIF K 5384 & EBA A E L (P<0.05), LR 7, 2L HNE Logistic 1
IIARGRM LR SLRAEEREILA RS R & AT Es B W, AW >35 % L ZE R IR E IR B > 24
HWAER>35 % ARIRERR I >24 kg/m” AAR keg/m’ AR H RN R X0 miR-15a
Zap e MRS B 2 M miR-15a Al MIF  H1 MIF ¥k 5256 40 & A4 Bl AR LA B 45 s 09 1 B I %
KFmTFLBALEREILR G RBE.Z25ES% (P<<0.05., kS,

x7 EMIWHAREBREILABLESHERSN (2 (%) L5]

AR S FlIAEILA RE R (i =35) FIAEILRUE R =71 X/t P
() 4.616 0.032
>35 20¢57. 1) 25(35.2)
<35 15(42.°9) 46(64. 8)
ZEH R A R (kg/m”) 9.070 0.003
>24 21(60.0) 21(29.6)
<24 14(40.0) 50(70. 4)
AR 4. 696 0. 030

A 19(54.3) 23(32. D
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gR7 HMEWALEBRLEIIARRERNBEEZRDIN [2(%0)8 2 £5]
NSRS FlIEILA RE R (n=35) FIAEILRUE R =71 X/t P
J 16(45.7) 48(67.6)
Al 0. 040 0.841
2771 16(45. 7) 31(43.7)
77144 19(54.3) 40(56. 3)
A A 47 6.513 0.011
AR 22(62.9) 26(36. 6)
R 4f 13(37. 1) 45(63. 4)
Ifil & miR-15a 4.5040.43 3.35%0.42 13.154 <20. 001
L3 MIF(pg/mL) 25.89+2.11 5.17+1.03 68.110 <20. 001
=3 BHEE Logistic IANME WAL EBREIARERBELNER
fE R M 2 B SE Wald X* r OR 95%CI
AER>35 % 1.136 0.382 8. 844 0.003 3.114 1.473~6. 585
TR w24 ke/m? 1.183 0.376 9.899 0. 002 3.264 1.562~6. 821
AR S 0.978 0. 356 7.547 0. 006 2. 659 1.323~5. 343
B AN R 1.189 0.336 12.522 <0. 001 3.284 1.700~6. 344
I3 miR-15a 1.173 0.374 9. 837 0. 002 3.232 1.553~6. 726
I3 MIF 0.581 0.282 4.245 0.039 1.788 1.029~3.107

TR AR <<35=0.>>35=1; 2RI A T 5 50 <<24 kg/m” =0,>24 kg/m’ = ; RRZEE LRI =04 = L; MBS L8 RiF=0. R

B=1,
3 i it

2R FEN GDM B 2 IEAE 24 L, IF 5
JE 2 RUBE RS B AT IRAT . BN BT URSS J 5 4 Uk )
o LW A O AR SR, miRNA B8 E N
A i 300 V) AR 3 3 7 1 O R Y IR L ROk B 22 IR
P T BER miRNA 5 40k I & GE 2 8] 77 76 LB, A2
5 16 5 5 LR R IR 4 L S K R N A R 01 i R &
BNAEKSZR.E KJLM GDM M H L, AR E
TEASHT LT miR-15a il MIF 7K 76 GDM H 3% iy
2 5 K M35 miR-15a il MIF 7K F 58 2R B 45 )5 1
KR UBIRIGIRZIHRES %,

AW 45 F 2 B, S 4 I3 miR-15a /K P T
YR, 2R AT X (P<<0.05), BRI B
7~ -miR-15a GE#% 38 1L 835 bel2.cendl M wnt3a S840
] 5 R L 2 5 40 6 (%) 156 5 9 45 . DA T 00 1 R 22 ) 40
T HE R XUMOE ST K B, 2 BUBE R R
B K FUMLTE o miR-15a /K34 5 % T+ . 5 A B 5T 45
R, TAM ABE IS5 & B, SEE 41 i 7 MIF K
T AL 2R A G TR L (P <<0.05), BEfE
EA M5 R MIF B H 255 GDM B F S
PR B 38 A7 S L e 0 LA AL 7 4
() 2 b 20 200 20 i B T MIIE 43 )7 32 223k . 3 1 3k
A5 TS BAIIE. 76 GDM B v, 5K F MIF &
XI5 R B A AR A R, DT A3 A R 2 R R R
I 48] 465 A R 15 28 T AR MILE (%) 43 36, DT =
T —FOEB R ER

A FE 45 S R S K A R OR B4 R
I MIF A1 miR-15a /K& T 9050 4 & A B4R R 47
REBE ZFASIEE (P <<0.05) ;LKA L4
Bl A= LAS B 25 5 #3517 miR-15a il MIF JKF & F
SRALEARAEILRIS REE . 2R AGE T FE XL
(P<C0.05) , #7183 miR-15a #l MIF /K ¥ 5 GDM
BREARNRE R Z AR N BN LR, AHRHR
T AN DDA % 4 0 7 A miRNA e 2 50 R
B ] miRNA 7] g 5 8 2R B 245 /R 17 78
—ERRR . ZHE Logistic BIH 4B 7R, 1M
H MIF fl miR-15a b 5C 5 41 & A B B CREfR L Bl A=
DO BL45 R By fa i R 2 (P<<0.05), S 4h, B 1A BF
FEAESE . GDM B 1ML75 miR-15a 3235 58 TF i, nl 4
B E B A R AN R 25 R I HE R, miR-15a £k 5 &
HRAEBARREREREE RUFRLE R LN,
I >35 & PERTRE S EC>24 kg/m’ VA AR A
S BE 4R S RO SC G A kA BB (BRI AR
IO BL45 R 8 fa e R 2 (P<<0. 05) I AT RE & T
Z R R A B = B 5 R IR B L o EE A R A Z AL,
M = E A TR B — T RIS L, BE A R
R 2 7 o 5 28 U R P 0 B A R R g L I B
il 7 T A S A 2 e B R B TR Ak T iR Y 3 5
M 5 2 B B R 45 Jey 1) o B2

Zi Frid .GDM B3 17 miR-15a Al MIF /K%
SR ThE, B miR-15a il MIF 7K F 5 8% & 4=
BEBLUR R85 R 2% VA O .
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