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[ Abstract] Objective To analyze the changes and clinical significance of plasma miR-15b and vascular endothelial
growth factor (VEGF) levels in premature infants with bronchopulmonary dysplasia. Methods A total of 148 premature in-
fants admitted to the Department of Neonatology, Beijing Children's Hospital, Capital Medical University, from March 2020
to March 2022 were collected. They were divided into bronchopulmonary dysplasia group (65 cases) and normal develop-
ment group (normal group, 83 cases) based on whether or not they had bronchopulmonary dysplasia. Real-time fluorescence
quantitative polymerase chain reaction was used to detect the expression of miR-15b in plasma, and enzyme linked immu-
nosorbent assay was used to detect the level of VEGF in plasma. Relevant clinical data were collected. Pearson correlation
coefficient describes the correlation between miR-15b and VEGF, and multivariate logistic regression analysis is used to ana-
lyze the factors affecting bronchopulmonary dysplasia in premature infants. The value of miR-15b and VEGF in the auxiliary
diagnosis of bronchopulmonary dysplasia in preterm infants was analyzed by subject performance characteristic curve (ROC)
analysis. Results The expression of plasma miR-15b in the adverse group was higher than that in the normal group, and
the level of VEGF was lower than that in the normal group (¢/P=12.754/ <0.001, 31.023/ <0.001). The expression of plasma
miR-15b was negatively correlated with VEGF (7/P= - 0.617/ <0.001). Large gestational age, high partial pressure of oxygen,
and high VEGF are protective factors for bronchopulmonary dysplasia in premature infants, while high miR-15b is a risk fac-
tor [ OR(95% CI)=0.8399 (0.845 —0.958), 0.521 (0.356 —0.764), 0.600 (0442 - 0.814), and 1.540 (1.220 —1.945)]. The area under
the curve of miR-15b, VEGF, and their combination in the diagnosis of bronchopulmonary dysplasia in premature infants was
0.728, 0.756, and 0931, respectively, and the combination of the two was higher than that of the single diagnosis (Z/P=
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4543/ <0001, 4207/ <0.001). Conclusion The expression of miR-15b in the plasma of premature infants with bronchopul-
monary dysplasia is upregulated, and the level of VEGF is decreased. miR-15b may negatively regulate VEGF participation in

the process of bronchopulmonary dysplasia.
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1.1 IRIRYERE BEHL 2020 4E3 H—2022 43 A H#B
BB AF B b mt L B= B 4= JL N BRIA 7 = L
148 1] iRYE e BAFTE L E ML B ARG EILT R
TREMEBTANRA(CRRA)65 Bl L F IEH 4l
(IEHE )83 fil, AR JLIGHE AT |
A5 min Apgar MK TFIEH 4 (P <0.01) , AWK
i AR Z TR & 2 G R s e A
BIBUBE S il PP 38 25 5 AE R B R A% L
il TIER 4 (P <0.05) ,2 ZHPER] A0 )7 =X A
W T E MR .C W& M (CRP) (IMZLEE A (Hb) i
St IRBEE NBZE I R BESRARS AR IR IIBE PR | 4 ik
I 5 FH b SEORA HE MBI FL e 25 S T e b T2 3 &
(P>0.05), W3 1, AWFRIRG B Bl 25 01 At
(2020-214) , BILF J@ Fie R 28 E A R 15 .

R A RAFNIER 4L LI R GORHE

Tab.1 Comparison of Clinical Data of Preterm Infants in the Adverse Reaction Group and the Control Group

WoH IEH 4 (n=83) AR (n=65) % ak:! P1{A

TR (%) ] 5 48(57.83) 35(53.85) 0.235 0.628
& 35(42.17) 30(46.15)
e (x =5, J5) 34.95 £1.05 32.05 £2.06 11.120 <0.001
AR E R (2 +5,2) 2105.35 £312.48 1 802.32 +263.35 6.266 <0.001
G372 (% ) ] 138 43 62(74.70) 41(63.08) 2.327 0.127
HIE = 21(25.30) 24(36.92)

ZIGLHI(% ) ] 7( 8.43) 15(23.08) 6.176 0.013
SRS [ (% ) ] 30(36.14) 21(32.31) 0.238 0.626
HTEREL 6(% ) ] 9(10.84) 7(10.77) 0.001 0.988
H4: 5 min Apgar ¥ (x +5,43) 8.35+1.65 7.05 +1.65 4.757 <0.001
CRP(x +s,mg/L) 2.01 £0.56 2.03 £0.42 0.240 0.811
Hb(x +s,g/L) 163.59 +4.16 162.31 +6.25 1.492 0.138
W SRR (x +5,% ) 30.11 £3.76 34.15+2.25 7.653 <0.001
ik E I (2 £5,d) 10.31 £2.06 15.02 £2.35 28.304 <0.001
Jiti 2 T % P A A [ 610 (% ) ] 42(50.60) 54(83.08) 16. 868 <0.001
AHAWUGE [ H1(% ) ] 6( 7.23) 40(61.54) 50. 194 <0.001
I (% ) ] 2( 2.41) 11(16.92) 9.583 0.002
MeFFEIEL B (% ) ] 2( 2.41) 2( 3.08) 0.062 0.804
WA A AR B (% ) ] 31(37.35) 49(75.38) 21.234 <0.001
WA NAHEEA R [ B (% ) ] 5( 6.02) 7(10.77) 1.102 0.294
BESEAEWY (v £5,8) 28.91 £4.13 29.35£4.23 0.636 0.526
TR WR IR PRI [ 1 (% ) ] 19(22.89) 13(20.00) 0.180 0.672
TR R [ B (% ) ] 8( 9.64) 6( 9.23) 0.007 0.933
WEMFEBERBI(% ) ] 3( 3.61) 10(15.38) 6.303 0.012
RIS L ZER A1) (% ) ] 23(27.71) 18(27.69) 0.001 0.998
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1.2 JROlsEbnmE (1) MAFRHE: O 28 ~ 37
J @ AEF A LERE ST . (2) HEBRbRiE . O
TS DUBRAE il sh kA8 A7 = 00 O K sh ik v 55
ZeME SRR DI ; @A A, R SRS B,
S RE A FIT R G WY ; YL ok 8
WA . R R AR B2 WibRifE AT
ful S M (R BE > 21% ) Mt 28 d B9 R L,

1.3 WESE bR 57k

1.3.1 miR-15b &l . i LA IS Y H PR AR
Jokifi 3 ml {3 AR PUEEE B0 B UMK, - 80°C f&
1o BUMIKAEA | Trizol i ( 3£ Invitrogen 24 F] ) $2
HUE RNA, AEP 53 BT AL 2200 ( £ E Agilent 24 w]) P&
RNA 4l E#fi%E RNA i ( > 8.0 N A H) , miRNeasy
Mini Kit ( 3£ Qiagen 72\ F]) 4li . miRNA, Ton Total
RNA-Seq Kit v2. 0 ( 3 [® Life Technologies 2\ ] ) ¥
RNA ¥ %% 5% 5 ¢DNA, HU cDNA #£ &, 8 ] SYBR
Green Master 1R 51857 & ( H K TaKaRa 2\ #]) 7F ABI
Prizm 7300 351 % ill %2 4t ( 3518 Applied Biosystems 2
H)) AT SR SO R A B R N, ST
miR-15b [ 5<TAGCAGCACATAATGGTTTGTG-3",
% 5 <GCGTAGCAGCACATCATGG-3 5 U6 | iF 5 =
CTCGCTTCGGCAGCACA-3 %, F fif 5 <AACGCT-
TCACGAATTTGCGT-3,, DL U6 NNZ, 2 ki
b miR-15b ik o R &4 . FASHE 95°C 5 min, 2R
J5 95%C 30 5,95°C 5 5,60°C 30 s,40 PMEH, A
Z :DNA iR 2 pl, BRI 194 1 pl, Premix Ex Taq
DNA %4 25 pl, RNase-Free ddH,0 21 pl, 514#i%
1T 26 E R A AR,

1.3.2 VEGF,CRP Hb ¥, b i& i 3¢ FEAS, R H
Varioskan LUX FFR1 (52 B FEBR K2 w] ) f FH il K e
92 W BB AG T 1L %% VEGF . CRP 7K ¥, VEGF iR 7] &
W i TR BR A H] C Ry 2 R &
W L it B AE R R A BR A | SR FH A 1 301 4 g
ST (36 [ DL 5 2 R R RN | Al Hb 7K

1.3.3 M50 R EEBIIKIAL 1 ml, LA ABL Il
ST (P22 TR AR F) R Sl bk i pH 54 L AR
et

1.4 GiitsEork R SPSS 25. 00 #F kA 5 7
Bro FFEIESSMITHRFORL x 5 om0, L0 L
KA Student- K55 5 THECFR AR R (% ) Ko,
L] FL R 3 R s Pearson AH5C R A miR-15b
5 VEGF Z[H]BYAHIM: ; Z I & Logistic A1) 2347 50
R LB R B A R AR E ;528038 TAERRE i
2§ (receiver operating characteristic curve, ROC) 43 #

miR-15b \VEGF i B2 . LB L B A R
ME, P<0.05 AERAGIFEE X,

2 % B

2.1 2 413 miR-15b VEGF /K Fd AR 4 i
I miR-15b FIh T T IE W 41, VEGF /K A% T 1E % 41
(P<0.01), 052,

®2EFHANA LA™ LMNKE miR-15b  VEGF /K-
Hb#e (xxs)
Tab.2 Comparison of plasma miR-15b and VEGF levels in pre-

term infants in the adverse group and the control group

A5 1% miR-15b VEGF(ng/L)

IEH A 83 2.02 +0.77 175.16 +10.79

AR 65 5.02+1.96 86.35 +23.09
(18 12.754 31.023
P1H <0.001 <0.001

2.2 2HMAAHE ASR4AFZIL pH &4 &
RTIEHAH, —E AR RS TIER41(P <0.01) , il
#£3,

Fz3 IEFHAMARARZ LA AHEE (x2s)
Tab. 3

Comparison of Blood Gas Analysis of Preterm Infants in

the Adverse HTSS and Control Groups
49 Bk pH AR (mmHg) S ALB 5K (mmHg)

EWA 83 7.26+0.19 57.12£9.03 48.21 +7.12
AEH 65 7.15+0.21 45.35+6.09 55.32+6.09
18 3.337 9.021 6.419
PH 0.001 <0.001 <0.001

2.3 [fil3% miR-15b VEGF WA AR 4HF
77 LI A miR-15b Fik 5 VEGF /K2 AR (r =
-0.617/<0.001)

2.4 RpPPILXAREMAEARNAERKEZ 2 U
B L kA SCRE M R B A B RS & (A .
0="7,1=22), iRt 2 AR A5 min
Apgar P43 pH A0 | R AR o He | W CSAUR BE i
FREVETEY B WP 2GR il A Q1P
A GEEAFB R miR-15b  VEGF i B8 &, # 17
ZHE Logistic BN EES Y TS STV ,Hﬁ‘ﬁ’?\j(\éﬁﬁj\ =S N
VEGF w2 = L AE M A BT A RGP ER (P <
0.01) ,miR-15b F 2R HEEK (P <0.01) , WK 4,
2.5 IM3% miR-15b VEGF ZWi = )L &M AT
ANRBME 22 miR-15b VEGF Wi 777 LSz &
Jifi % B R A ROC #h 2k, I8 i 45 i AL (AUC)
H, 25 R BoR, 2% miR-15b \VEGF & —H A 1LWi
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F4 BPILLVEMEZ BT AR RBZHE Logistic [BIH7-H7

Tab.4 Multivariate Logistic Regression Analysis of Bronchopulmonary Dysplasia in Preterm Infants

£ B1E SE 14 Wald {8 OR(95% CI) Pl
B RO 10.352 2.956 12.264 - <0.001
JIGH A -0.106 0.032 10.973 0.899(0.845 ~0.958) <0.001
AR AR 0.326 0.207 2.480 1.385(0.923 ~2.079) 0.265
Z g 0.251 0.243 1.067 1.285(0.798 ~2.069) 0.902
42 5 min Apgar PEIMIG 0.201 0.175 1.319 1.223(0.868 ~1.723) 0.552
pH i 0.312 0.296 1.111 1.366(0.765 ~2.440) 0.832
WS B 0.189 0.177 1.140 1.208(0.854 ~1.709) 0.779
Jii 25 T 3% 1 o £ 0.201 0.169 1.415 1.223(0.878 ~1.703) 0.485
WP S 38 25 A IE 0.158 0.143 1.221 1.171(0.885 ~1.550) 0.624
B RIFUEE 0.098 0.085 1.329 1.103(0.934 ~1.303) 0.503
i 101 0.209 0.183 1.304 1.232(0.861 ~1.764) 0.589
SRR 0.175 0.163 1.153 1.191(0.865 ~1.640) 0.742
BRI -0.652 0.195 11.180 0.521(0.356 ~0.764) <0.001
= A A= 0.236 0.227 1.081 1.266(0.811 ~1.976) 0.895
miR-15b /& 0.432 0.119 13.179 1.540(1.220 ~1.945) <0.001
VEGF -0.511 0.156 10.730 0.600(0.442 ~0.814) <0.001

FEILS AR B AR AUC 43414 0. 728 0. 756
0.931, “HBA LK R IILXAEMERTARM
AUC & T2 i (Z =4. 543 4.207,P ¥ <0.001) ,
&S K1,

&S5 MK miR-15b, VEGF 2 Wi L 7 L3V i & & A BLY
ROC k2%t
Tab.5 miR-15b, ROC Curve Parameters for VEGF Diagnosis of

Bronchopulmonary Dysplasia in Preterm Infants

L s

I 54 U e o

miR-15b >4.32 0.728(0.649 ~0.798) 0.677 0.747 0.424
VEGF <120.35 ng/L 0.756(0.679 ~0.823) 0.708 0.759 0.467

ES AUC(95% CI)

THA 0.931(0.878 ~0.966) 0.923 0.940 0.863
RIS & B

SCREE M N BRI A A T i A LSBT
FI I R 1 e i DR 2R 8 L A R B 438 % S v
= WEBR A B ERRE T = 4EE R A MR EL R
HRat R 5 /IS JLAE RS HLTIY B e 487 il 46
P GBS A B RN e R RO, 2 5 i
FAE & B IR LR 257 I e & F
32 BH RS A I R B AN B R0 0 G e ity ol A4 1 A5
Do 248 A A7 PR il ot U et AR, S BORAR SS B B A O
SEOTIR I REAS 4 ARSAUMUAE 38 Bh AT 32 g 8, ™ E
KB IRGEE N )5 5 ORE , A2 7F P9 Rz 41 AR KD
I A8 A 18 PT e SRR S AUl & AN R R B S P 3
PRI B AU

miRNAs J& PR A 1 21 ~ 23 MR

B 1 %% miR-15b, VEGF 277 LS R I A 5 A LAY
ROC [#]
Fig.1 miR-15b, ROC diagram of VEGF in diagnosis of bronchop-

ulmonary dysplasia in premature infants

FEAESRS RNA 40+, i@t 255 H 34ERIE X A7 mR-
NA SRR 55 S5 PR PR 045 A B 25 A B B
WF5E i, o 3k miR-191 3 o ¥ [ 0f 45 P9 Bz B 98 1
(VEZF1 ) 1t e i 12 A 53 4 R BRUASE A8 g ot 28 A=
miR-21-3p 3 3= 300 1 e P i 1 5 9 26 (W) VR ) % 2R A [)
TSP 1, 5 P R 200 %) L A T e AR R BB 95 1
AT, miR-15b Bk k& — Fh a0 3L 4, 38 13 7 11
I e 410 ) DR - 2 K BRIk 3 A2 AR R A 04 3 FRas e it
FUBE AT B R RpRE R miR-15b 1
5 A AR SR W s 3 R 3E miR-15b 38 [n)
T VEGF FRak il ifi 45 A 1, 92 e 38 A5 o PR 7R
WS AE S miR-15b 78 40 M b it ik,
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1 #L[E) PDCD4 i HF JF i 4 M A 32 B8 R8T, AR
FER B, M2 miR-15b 7E L E AT A R ™ ILh
35 L, miR-15b KB HE L AEMABTARMN
PRI S b VTR s A S VI B | = 5 S N S R
Ko H B AZ R N Bz A K R - 52 44 2 (vascular en-
dothelial growth factor receptor 2, VEGFR-2) 5 32 S & i
CH AR BEHRHLEAG &, VEGFR-2 1E # ik il {2 ff
it A= A TE AR &, ghS VEGFR-2 JEH AR 52 0 5]
i VEGFR2 Kb, S X AEMEAETARKEAR
*,miR-15b J& VEGFR-2 [ L {45 miRNA , 7] i 1
45 VEGFR-2 19 3 4 8% X # ] VEGFR-2 K1k, fH
T ik A B2 20 L R /N LA T B
VEGF J&—/ 8 H B K 1 R, XK VEGF-A,
Wit VEGF SZAARSE G 8 5 2 Fh il () 3% 14 , 42 4 1.
BRI A N L A MG TR AT S A
AR LA 7R A A B AR S b R EAE Y
B IN A A B VEGF 23 FE3RiK , i AU2 VEGF
TG FERA  R AR BT i MRATAE A KB T
o R AR n PME VEGF A MEK5h VEGF {5 5l
PR, 5 N R A T 7 AR G A O B N LR 3 K
fify/ G B /I EL Y N R R SR T
S U S A A R R B SR AN A R
TS S, 5 3500 20 Jk e Hs. 18 2 L 2 P i o g | 2%
Wity i ZF i P T s S5 45 b i 38 0 05 1) & A0 B
MASBEF KB, S E I & B A R 577 L9 VEGF /K
-5 EFRAIK, VEGF S22 L AUE I & & A R £
PR R, RUAEZREME T AR KWL
VEGF 1] fig & 21| ff 7 3 8 Rl IE % & 8 A H,
VEGF st Jf al ge o i 2 Mk B AR . Hir-
sch 252 JRAE LG Y P R0 B 5 3 i 4EGA 5 R T
FIR TS VEGF N i A — A AL /A Rk 1M,
S hl g s @l | K=ol i e R B = = ] i
AEMEEANR
A 5T A M43 A1 &% B, miR-15b %355 VEGF
AU SE, HE miR-15b 2 35 _E V8 Al fE 1) 98 Y
VEGF Rk, 5 Bl i A8 10 & & K f 3z, 80
SEM A B AR, Yang ' BF 58 & B, VEGF &
miR-15b 4L 5 miR-15b 83 HAEH A VEGF (1)
3AEFHIE IR IE Y VEGF %6 5% 13 %38 miR-15b 7] 27
SR PR P9 R A0 VEGE R M ks, Bt
SR YT AT RN S AR 40 B miR-15b 1338 (HR:
H VEGF k8 fin, i i 2 #F miR-15b (335 n] 9 i
& JE R o A A T B Y S UE S T AR A SR
Bk A B miR-15b £ik 5 VEGF A & 1y

Ay o

ROC /& R ok BK & miR-15b fl VEGF
A BT W R LS A B A R XU, 81973
Prlial o RS SV I Z B A R AT, R RA
S AR R A N AU BTG, R A S A IR
B AR RSB, i R 45 v e L, B 90
AT S U Ml R AN R A A

Zi b, SN A ALK miR-15b 3%
ik R, VEGE /KRR, Hi3%A 2K miR-15b, K-
VEGF 5 R IL B M A H A RA K, miR-15b &k
5 VEGF 254K, #2758 miR-15b ] fEd i 1 [0 8 4
VEGF 251 LM A B A R 2, H2 X
L AN E AT T — PSRRI LAIESE
P28 5 I A /R P W0 4 vh 5%
EEREA

REL VORISR, SRR, 1R E X &
A B AR BT AT IR R s 4 5% S ST Y AR
BHESERERE BB #r e BTS2
S 3k
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