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Analysis of differential expression of miRNA-210 in peripheral blood of neonatal asphyxiated
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Abstract: Objective To analyze the expression of miRNA-210 in peripheral blood of neonatal asphyxia. Methods In

this study, 27 asphyxiated neonates were selected as the asphyxia group, all peripheral blood samples were collected at 1 and

48 h after birth, and 26 healthy neonates (normal group) were taken as the control group, and the expression changes of

miRNA-210 were detected by timed quantitative polymerase chain reaction (RT-PCR) to analyze the sensitivity and specificity

of early brain injury. Results Compared with the normal group, the levels of miRNA-210 in neonates with asphyxia were all
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increased, and the increase was more significant at 48 h (P<0.01). The area under the curve was statistically significant
(P<0.05 or 0.01), and the sensitivities were 40.7% and 74.1%, respectively and the specificities were 88.5% and 100.0%,

respectively. Conclusion miRNA-210 can be used as an effective biomarker for early diagnosis of asphyxia brain injury in

neonates.

Key words: miRNA-210; neonatal asphyxia; sensitivity; specific degrees

BT, Mis e s L s B EH AL
HARAIET i W RN 2 —, &R 58k R
=, FCHLE Z R AT, AE SR b AN PRRE R S
JARR, sEMAHTN E, SR R RE
PESPANEAR B PH PR R S 2 i I T B A B
B, AR BRI 2 2 F K, RS
U 0 VeI DR e A DR P LR 2 B e i 2 —
T o 463493 )i s =2 AR 0 R ) 25 R B A DR LA X
PEIEYT BT 7 By iR A i DR 7 O B ) T, A PR
3 3o 1 FH S B i PCRE A 52 35 4 (%2 )8 2 T L
2H) M IE H AL (E R H LA )L 3 ) miRNA-2107K
T, BITmiRNA-2 10768 A= L2 5 50 G 453495 1 &
AL BRIk

1 #RIAFE

1.1 &bl 554

PEE20154F1 H —20164 12 H 76 B e A LR
Beryp A L2 BUE A B IL2761, Taib37~4208,
A% (40.62 0. 7)), AT E2.6~4.1kg, FH(3.55+
0.42) kg; ApgariF4r2~74%, FH(4.53+£0.72)%%,
6 £ E LEHE 2 (ADP)RIH " B4 23 (ACOG) 1996
AEIL A AR R LE BB WibnifE . AEARTE: (1)
JB 2 ik oL S s 7 E A TR A LR R B pH<T7.05 (2)
Apgartf4r0~34y, Ff HAFLERT[A]>5 min; 3)#i A= )L
HW M RG R, WK . BRI LT
& @OHAEREH 2 E R RMIESE, I
Z2 AR (3B LA b JIE e A5 47 R (350 ke Sl ot 1 ik
WA ATIZWE =R . SIBRRUE: (DHEBRFETESE R
PR AR B A L e B LI e | R
e R TE . 77473 2 PPN HH I 5 T R S I ] EE o Y
B (Q)Z2FIRTT . WER, ZEA I E LS
F Sk FRMRI] HEBR BT A= LR B2 Wi & o 55 i Al
A ERE TR L2644 MIEF AL, FRi37~42)8, ¥
5 (40.55+0.68) ], 14 JF#2.6~4.0 kg, F-15(3.42+
0.65)kg, 4 J& Apgarit 3 ¥4 1075, ML 53 B Jo ik
AR, BEVIVEATIEH o PRALIE] AYRRIE . PR R kL
BESILHEITHEL., MAEIILKES A RS E
A R

1.2 Fi

1.2.1 W& RSt THALLSHENG, Nano-
100), HL Yk 1% (Tanon, EPS300). % 4hi% 543 X
(Hema, UV-3A)., JEHYHY
9600). Real-time Quantitative PCR(ABI, StepOne
Plus),

122 i&XF & FE Ak HiPure Blood/Liquid RNA
Kit (Magen, R4163). M- MLV Reverse Transcrip-
tase (Promega, M1705), ChamQ SYBR ¢qPCR
Master Mix (Vazyme, Q341-03).

1.2.3 miRNA-2108  (WFRACREE . 450 T
AJE1. 48 RRAESNEINS mL. )54 1T R
%1, FPrimer Premier53¥ ‘& 5|4, hsa-mir-210-RT:
GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCA
CTGGATACGACCAGTGT. (3)RNA#EHL : F RNA
FmiRNA R 25 B B Trizolisfl R G Ul A B A T
RNAJ5 i A6 I >R TR AR 55 S0 23 D66 BE T HI 2 RN A
WSEFNLRE. 0 5RA260%0 1 HUAE . RNAZEEE KGN -
RNAF K 9 A260/A2801 HLAEFLL (Y Fil 1.8~2. 124 4
G o BN W SR M R Uk 1% R KRG I 5 S R L
RNAJT it . JERNABFH K ERNA, {RAFT-80 Co
HUH 1uL RNA, i FNano- 10038175 1, M4 2 it
ZERLAT G S . (4)cDNA W55 SRR R . M-
MLV Reverse Transcriptase: RNA 2 pg. Primer Mix
1 uL. RNase-free water®15 pL. 70 °C 5 min, 7K I
5 min; Sxbuffer 5 uL. 2 mol/L dNTP 6.25 pL. M-
MLV 1 puL. RNase-free water 12.75 puL, 325 pL,
42 °C 60 min, (5)QPCRY 14 . AHXIE R : 2 M Taqfif
Fl microRNA assayit, Bl 5, 17 52 B & 1 PCRES
miRNA-2100) 5K Kl 22 58 ABI 7900 S b
JE 1 PCRsystem, U6H NS, LEKR: ChamQ
SYBR qPCR Master Mix 10 pL. F primer(10 pm) 1
uL. R primer(10 pm) 1 uL. c¢DNA Bz 1.5 uL.
Nuclease-Free Water 6.5 pL, 3£20 uL. Jz b 25 1F -
PUETE 95 °C 1205 1 BT 95 C 155, B JCHEf
60 C 30 s 40 il . ML 60~95 C; FALIEATH
PREE YRS . HAREED AR R s S A A
2 ALC =2 [(ACt)szma —(ACtywma],

(Hema, Hema



566 TR BB

PN

2018 4 55 36 4

13 %itsam

i FHISPSS 21.0%k AT 51t o b, A6 B4
AT R A £ AR EE ) Fm, 4225
HCBCR A ¢ K38, A& IR0 A T R H
ALY 735 BB FE[M(O)FR R, 4T 22 53 HE AR
FBAR R, St R BN R E . TR G4
FUE > e [n(%) 3%, 1) 22 55 HO B0k F i )R
%, miRNA210/Y 2 Wi (8 73 BT R FHROCHT 2, LU
P<0.05hZESA G L

2 R
2.1 #FHAILE B 4L EF A4 )E 2miRNA-21045 &
%

SIE®EHE, 2 EH4 LI miRNA-2107/KF

PR ThE, HULZ E48 hif B8 .35 (P<0.05), W
=1, F,

*1 #MEIILEZBESERHINEDMIRNA-210KFIE

45 n  miRNA-210 YR PlY
IERH 26 0.54(0.89)
ZH1h 27 0.84(0.76)" 32.580  <0.001
ZEH48h 27 1.87(1.96)™

5 EFaiR . P<0.05; 5 F 481 haki . °P<0.05

2571

201

1.5 F

miRNA210

1.0

o5k [

0.0

ZHE1hd] Z=B48h4]
Bl #FHE)L=EHESEEAIEMmMIRNA-21089FRIE

2.2 ROCH &L 54 R

ZHE1, 48hEBJLSIER A b, gk T mH
YA 8832 25 L (P<0.05880.01), L 5 M 43 51y
40.7%. 74.1%, 754535 488.5%. 100.0%. ¥
2. E2,

10— v =
08 ...
0.6
e
L
04—
N ---48 h
o2 Lh
— 3%
0.0 T T T T
0.0 0.2 0.4 0.6 0.8 1.0
-4 S
B2 miRNA-2107E#FEJLEL L, 48 hAME MR IER

BN SR
3 g

A LR RS B TR I TS A A% il
IR, ol i )L 4T A A 8 N O s e R P R
HEREG . PEERRERT , SEUEJE AREEALIER A
Ry SRR AU HILAE s TR IMILAE TR P 3 % 42 B 22 I
ae il o SR F G DRI K I K #h 22 JeIR A, i ifi
SR AL S SR AR . $ M AR 0 T A A
= Y N7 /) NN = SN I = 0 7 A | 0 S 17
e JBE B 100 SR S s i, [ AT A s 7B
I

PRI 2%, IR IRR B S22, P
HAZ Wrbs iz b 0L 5 BOR LB, MR AR R 2
REE . R REEAEA, SEELERE

%2 miRNA-2107E#F 4 )LEBSMNE MR IZHROCH & THEHR

ZH 5] 2R A FrifER P{H £k T 1A A9 95% AT {5 X [
EHREIhSIEFH 0.671 0.074 0.033 0.526~0.816
ZH 548 W5 1EH 4 0.926 0.034 <0.01 0.860~0.992

S 543 PR 2 W B 7 s A R . F B AR LR
JE IR W - o R BRI U7 ik, it R
SRR Sk T Apargi o W
MR E, SR EUAER AR R, REHER
GRS FFEemtE] | AR5 R BLUMRD) . NBNAE/)
LG NTHIE RIBUE . Rtk RUETEAEAR,

H A BB SO B S Tk R AR R .
A et , miRNARTBEVE y— P A= P~ R a0 I
EVEBE B KA R SEEAT TN, JF XS 2 BN 10 BT
PEATVEA, . SHROBTRY S 5 RS BA h f p
IR SR FE AR, DAL W | IR A ik 2
AR R T HAT H A PR 3



5

G ME, 55 miRNA-2107E8 A4 L= BRI A I 22 5 28 1 70 A 567

A DRI BT A R B i T %) A DR R Y i AR —
miRNASE R G f, HR SO A B 1 IR SF
PR, RS I 2 v R 2 R Sk, FVE R TR B
A PR 2 B0, miRNAJE 6K B 22 ntZe A 1Y
PIEPEIE M RNA, 38 2L Bl 2 P 51 5 4 X (%) =X
XTHEFRMRNAR R IE , S 5L R 7% 57 5 3R ik
I A . $80E . fl . AR R AR T AR
Pregad B R, IS L R i SRk, iRt
DR 1] 3597 R B E JE A2

miRNA-2102 5 th i 6 SR 7 PEmiRNA, 76 #f
LN R IRAFFERS 25 R S D), — e R L RE AR
PRI XA 2 TR 5, B HARDCTREEALEI A 58
ST, EASMICR AR T RS R E AN
Fasanaro®: "HIF 52 | R A Bt 401 3 7T F 5 miRNA-
2107 A JFF kN B2 4 I(HUVE-12) P i 33k, Ik
MAEHEHUVE-12JF i & o B R IESE T RS Mk A 30
5& T miRNA-2 1062 1f T8 s mVE

FEmMiRNA-2 1058 A= JL % B 453 45 1 ™ B A i
R W e I ik, B i P A DR 5 SRR IE
A URE 1o 1 SRS S HEPCREE ARG I 25 B 40 (% 8
A L) B R A (E F R A L)1 35 miRNA-2107K
Vo, HIERALRE, ®EHAELmiRNA-2107K -1
B TR, HPLEE48 hf o8 B 35(P<0.05), &2
A J524~48 Wik KF- e AR Je 1 hgkiksk-F L s i
B, 2% 58 55 1E J5 24~48 hog ik 7K Ji £ w5 0 2 4 56
#EWrmiRNA-2107] fES 5= B i k4 . &
-RBuN

ROCHZ Mg R B R, SIEWAIE, £H1
hZH #h 26 5 1 A8 0.671 (0.526~0.816), HZEFAHSE
T2 X (P<0.05), W1 hifmiRNA-2104 —E 2
Wrth M, H RS M40.7%, Fr5E N88.5%; 48h
M 4R T T XM 0.926 (0.860~0.992), Hiz Ay
it L (P<0.05), 7 H]24~48 hAfmiRNA-2104
HErgkmiE, EREEHT41%, FREH
100.0%, A< IR 45 2 FFmiRNA-2104 - 1112 Wb
A= L2 B RO A A R br o

(EATHE— LA, TEB A /N B A Z5 4L A2l
i B Bk O Bl AR 3K Ak PR S Ay R R R = B4 Y
miRNA-2107KF He AR TF AL L, b ik W4t
1) 22 35 S 2l 7 P R R, U E AT i A i K e £
PRI, AR SR E A LE R A E T
) R BRANZ T, AR G K ik = 53 R 2 B fS 24~48
h, ATHELET72 hZE 1/, SRR RAEIRAES ] = 5
2 M Bt 3R] 57, (1 bR AR A i H 30814 7 g e

AR A (48 h)o TERFLEERAT2 hE /N R, 2
TAETE 2 B R A miRNA-2 105 i e FH s, B
A PRI VAR T #E DA BOLOKE RS, AR —20
ENBRIATY RAREE, X Zuf B B i, DA
FFXET P miRNA-2 1003697 AL IS AR B 245 5 U8
o

25 PR, miRNA-2107EH 42 L 8 B LA TR
B AR S I 0 20k & TR, ATRES 5 Il 4
P A . RIRULMEE SR, BHAEILEAE
WIS WA Y e e br . TEIRSLMBEE, &
BER AR mIRNA-210 54K 2 15 22 2 w48 4 i L
FrirsE, has B RE A T R BIPA S

Sk :

(1] FERAE, Wk e, oh e, 55, & JOpTAE LB S i 14 v s
WFFEHTIEIE)]. Lk B2y By 4it, 2010, 26(2): 112-113.
[2] BESFIT, B E). B LS QS 248 B B Im R T (I]. )

B2 Bz, 2001, 19(2): 117-118.

[3] X 45Ha. 2 BHTE La B DRI M A R R IR
PRI, HPANEYT, 2013, 32(4): 99-99.

[4] Liu D Z, Tian Y, Ander B P, et al. Brain and blood
microRNA expression profiling of ischemie? stroke,
intracerebral hemorrhage, and kainate seizures [J]. J Cereb
Blood Flow Metab, 2010, 30(1): 92-101.

[5] X1 5, A% 75 0 . miRNAMF 58 HE & [J]. 5 BK B2 °% ., 2009,
38(15): 1970-1972.

[6] Boyd S D. Everything you wanted to know about small
RNA but were afraid to ask[J]. Lab Invest, 2008, 88(6):
569-578.

[7] Berezikov E, Cuppen E, Plasterk R H. Approaches to
microRNA discovery [J]. Nature Genet, 2006, 38: S2-7.

[8] Pillai R S. MicroRNA function: multiple mechanisms for a
tiny RNA[J]? RNA, 2005, 11(12): 1753-1761.

[9] ik B, 2607, WU B oy . B il 4 i 5 495 K Bl MicroRNA
210/ ZhAARAR[T]. L ST R 2 2%, 2010, 28(3): 230-232.

[10] Zeng L, Liu J, Wang Y, et al. MiroRNA-210 as a novel
blood biomarker in acute cerebral ischemia [J]. Front Biosci
(Elite Ed), 2011, 3: 1265-1272.

[11] Fasanaro P, D Alessandra Y, Di Stefano V, et al. MicroRNA-
210 modulates endothelial cell response to hypoxia and
inhibits the receptor tyrosine kinase ligand Ephrin—A3[J].
J Biol Chem , 2008, 283(23): 15878-15883.

[12] Zhao L, Zhou X Y, Zhou X G, et al. Role of miRNA-210 in
hypoxic- ischemic brain edema in neonatal rats[J]. Zhong-
guo Dang Dai Er Ke Za Zhi, 2016, 18(8): 770-774.



