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ABSTRACT Objective: To investigate the expression and clinical significance of serum miRNA-21, miRNA-210 and miRNA-199a
in asphyxiated neonates. Methods: 40 asphyxiated neonates who were treated in Neonatal department of our hospital from September
1,2015 to July 31, 2017 were selected as observation group, another 40 healthy newborns born in our hospital during the same period
were selected as control group, according to the score of Apgar, the newborns in the observation group were divided into severe asphyxia
group (12 cases) and mild asphyxia group (28 cases). The expression levels of serum miRNA-21, miRNA-210 and miRNA-199a of all
newborns were detected, the levels of serum miRNA-21, miRNA-210 and miRNA-199a in the observation group and the control group,
severe asphyxia group and mild asphyxia group were compared, and analyzed their correlation. Results: The levels of serum miRNA-21
and miRNA-210 in the observation group were higher than those in the control group, and the level of serum miRNA-199a was lower
than that in the control group, the differences were statistically significant (P<0.05). The levels of serum miRNA-21 and miRNA-210 in
the severe asphyxia group were higher than those in the mild asphyxia group, and the level of serum miRNA-199a was lower than that in
the mild asphyxia group, the differences were statistically significant (P<0.05). Serum miRNA-21 was positively correlated with miR-
NA-210 in the observation group (P<0.05), and serum miRNA-21 and miRNA-210 were negatively correlated with miRNA-199a levels
(P<0.05). Conclusion: The expressions of serum miRNA-21 and miRNA-210 in the asphyxia neonatorum is high, serum miRNA-199a is
low, and the expression level is relate to the severity of asphyxia.
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FER R IR 1 2 R R T O L ST & A i D e A
A2, A L2 B AT EOHT AR L B 7 B e |
T MBS PE R S50 R E , P N B AT SR AT, A
G R AEFR [ 2 oh PR T B A LS B R AR A
1.14%~11.7%2 [8], B L& B0 25 0~17 2 LE B B
JIFRBE SR = BRI E, P EEIL T B A R, 5
25 R FRE L) KAt i e TACRUTE OB (38 . A BFITIA
NS R A L s B RS R I AR i G AT R
WHER R KD ER RGO ARG I R,
/Iy RNA (microRNAs, miRNA) 1Rk e 54 JLE B
KA RIREYIASE , miRNA-21 E—Fpigm 2R &4 %
JIY) RNA 43F A BF5E 48 0, miRNA-21 7E37 28 Lk i 4
PERR B h 58 5. miRNA-210 J2—Fh i8R 51 miR-
NA, 52 R G 2 R G A | Bl i A v 45 22 Fl e
LRGP D, A IT BRI, miR-199a GBS BRI
ST -la(HIF-1o) & A M 254, SR 2R AR VE . %
T ERAF R EAR, AR AR 2 BB A LT miR-
NA-21 .miRNA-210 J2 miRNA-199a 1351k & Hilfi R 2% 3, LA
PE—HFE miRNA 5348 LE B NTERER, BURIToT 451
BT

1 7R 5 J7

1.1 —f&EH

FEHL 2015 4£ 9 H 1 HE) 2017 48 7 H 31 H&BeE A= LR}
OB I 2 BT L 40 BIVE R AR AL, I AbRHE:0 BIRF G
JL= BRI BbRE, B a: fA7E R B R fEH 2 b,
B ) LAE A B AR B S PR IR B, ELZE R AR S Tmin A5
DL A EIF, FLBTEG (Apgar)TEAMS 7 43 s HEBR AR LR il 14
PR3E e LK i A H A S 2L Apgar P2 FE IR AR 5 d -« I Sl ik
M54 PH<7.15, R b d BIMUCHEAHAEILEL a
TSR0 IREE >2.5 kg;0 Hitk LA BRI AR H [F]
B EMERZE HEBRbRUE 0 AR E R IR MHAE
JLso Jigis <37 FeF A L. MEA T 22 6], 4 18 {4, i
37-42 J& , F ¥ s (40.62% 0.71) 8, 1K E 2.6-4.1 kg, T

(3.55% 0.42)kg, Apgar FE4% 2-7 4%, F-349(4.53+ 0.72)4r, 7k
B RIATE e e A= RO R B A L 40 (1 A xd RE 4l , o 3 21
B, 2z 19 ], f it 37-42 J& , F- ¥R #E (40.55% 0.68) ], A
2.6-4.0kg, P44 (3.42+ 0.65)kg, PALHBIAE )L — MoK LR 2
TG T35 L (P>0.05) , F3HRHE Apgar ¥4 WA ZH i HT A L
A3 J R A R 5 A, P S B4 (0 43 <Apgar
PEA< 340)12 7, RBEEEA (3 4 <Apgar $E4r< 7 43)28
Bl o ARBFFELF A TR B A BNZS 51 il AH SIS , R O i fE
1.2 FEUEE

AN LA EE T (i S R UV-752P ) S i
TR K (LR A FRFEE  HH-4); 1% 7R & B O AL
(Hema, TGL-16R ) ; 3K 33 (Y (Hema, Hema9600 ) ; 24 RNA 2
BRI B a0l S om) 5 DA SR A i =X s 1 (PCR ) 377
(K% EAWRHEA B2 A ) ;miRNA-21 miRNA-210 J miR
NA-199a 51981 A T A4 TR (i) B A BRA Rl T
1.3 #ilAx

U B A LA G 1~2 d kI 5 mL, SR L5 76
ACHIE 2h o 830% g &> 10 min )2 1ML T EP &),
EBF 80 CHURAE, BUMIE 250 wL, H5H5 750 wLiY Trizol J&
A5 HEE S min, JITA 200 WL L IRA 5], i E 5 min,
1E 4°CT ,12000% g 2.0 15 min |, B2 0, A SR FLY
SR KR A YA) #E S min, £ 4CTF L 12000% g B0
15 min B 2105, A 1 mL 28 ,# & 2 min ,7£ 4CF,
7500% g Z5.0 5 min K EIEWA L A 20 WLIGHEEK , AT
Z RNA 5501, 3L RNA, RNA f4 B v BE R 2841
FEHCEETTHEA TR o 33554 55 B cDNALH 1 g RNA, 435 JIA 5
L ,0.75 pL d A7 =85 (NTP),0.25 L RNA FE il
F,0.2 WL Sty , o5 In A 258 F KR WOk 22 20 pL, 16 C
FYEREE T B E 30 min, 42 ‘C Y FREE T BCE 30 min, 75 'C 3
B THCE 15 min, B H AR 1. 9 3508 78 94 CIOMEE T
THARE 3 min, 85 40 MEIR: FE 94°CIFREE T AR £ 208 .60°C
FIFREE TRk 20 s, 72°C AFREE T AEMH 40 s, MR35 5 PCR
HHZ 58] CtfH, 117 miRNA-21 . miRNA-210 & miRNA-199a
IR AR RA T 2 ¢ O Fm, 4 Ct=Clypa-Ct 20

% 1 miRNA-21,miRNA-210 % miRNA-199a Ky5|4 51|
Table 1 Primer sequences of miRNA-21, miRNA-210 and miRNA-199a

Primer sequences

miRNA
Forward primer
miRNA-21

Reverse primer

Forward primer
miRNA-210

Reverse primer

Forward primer
miRNA-199a

Reverse primer

S“TTTCTTGCCGTTCTGTAAGTG-3'
5'-TGGATATGGATGGTCAGATGAA-3'
5-GGAGATCTGACCAGGTCATTTGCATAC-3'

5'-GGGAATTCGATATGACCACACCTGTG-3'

5'-GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACGAACAGG-3'

5'-GCCCGCCCCAGTGTTCAGACTACC-3'

14 Git=HE

T BCHE ¥ FH SPSS19.0 #E4T 48143 B, TR R LA
(n,%) MR FR SRR, T 7R L (x+ s)BITER
Fon, R K%, JFRARA Spearman 35434 ML 7% miR-
NA-21 . miRNA-210 } miRNA-199a fyAHIH:, LA P<0.05 h2%

CEENES 38
2 5R

2.1 WERAEMEAN MEF mRNA-21 . miRNA-210 & miR-
NA-199a 7k FEb &%
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EZ 40 1Y 1M T miRNA-21 . miRNA-210 7K 53 & F %
41, miRNA-199a 7K AR T X B4, 25 5 A Geit 2 3 L (P<O0.

05), Akl 2.

%2 RASWEARIMTE mRNA-21 . miRNA-210 K miRNA-199a 1834 1A K T LB (x+ s)
Table 2 Comparison of the relative expression level of serum miRNA-21, miRNA-210and miRNA-199a between control

group and observation group( x+ s)

Groups miRNA-21 miRNA-210 miRNA-199a
Control group(n=40) 1.23+ 0.12 1.08+ 0.13 7.33+ 1.26
Observation group(n=40) 4.56x 0.39 4.21% 0.33 3.39+ 0.88
t 51.614 55.813 19.715
P 0.000 0.000 0.000

22 EEEEAMBEEEHAIMTE mRNA-21 .miRNA-210 &
miRNA-199a 7k S bb 8
25 49 1078 miRNA-21 . miRNA-210 7K F-8 55 F4%

JE % B, miRNA-199a /KR TR B 4], 2R AT
X(P<0.05), Ak 3.

£3 EEEEAMBEZRAME miRNA-21 . miRNA-210 BmiRNA-199a 834 Rk 7k F L& (x4 s)
Table 3 Comparison of the relative expression level of serum miRNA-21, miRNA-210and miRNA-199a between severe asphyxia group and mild

asphyxia group(xt s)

Groups miRNA-21 miRNA-210 miRNA-199a
Severe asphyxia group(n=12) 6.12+ 0.35 5.98+ 0.37 1.47+ 0.82
Mild asphyxia group(n=28) 3.51+ 0.23 3.44+ 031 3.96x 091
t 39.414 33.280 12.856
P 0.000 0.000 0.000

2.3 FMELLA I35 miRNA-21 . miRNA-210 & miRNA-199a 7k
BIE XS

FRHE Spearman ¥ AH M4BT 45 SR R, LS4 1L 7% miR-
NA-21 5 miRNA-210 £ [F 43¢ (r=0.413,P=0.000), Ifi % miR-
NA-21 .miRNA-210 5 miRNA-199a 7K - 5 1 #H 3¢ (r=-0.328,
-0.423,P=0.005,0.001).
3 Pig

A LE BRI TR = g R R 2R I S 80U
JUBREET & A B PR A, B AR LI AR fS Tmin P
ML B F 0P, e E A AT RO LR AT, O T B
S| K& BORE X AR LA A i R s R AR
Apgar P43 H SRI IR L& e Wi A LE Bk, 1%
S FAE L2 IR 7 R, UL 57 RN SR P 1 S5 g
LA AT F A LR B B, B T s FH A s
us, {0 Apgar W52 5 % B RGLALEK 1 T B AR LB B 3290
BN P E SN R R T, U R R
1%, 1 % T R2 Wi AR L= B Gy i R e s, Rk S
I 5 A L E BAE A2 WiHE bR A S I R . #
Az L I SR AR I e AR L3 B B A, KT B 2
T BRGSO P e 2 K A e 22 T RE B 8 , TR A
A FEHOH A LA ER SET I ETRERD, AICATR BRP,
miRNA 5387 Lo i S IR 25 DA G . miRNA J2—F)
PAETEEAEY S RNA F, K421 3 23 TR,

miRNA 25 T 4 K30 A= PRE L 222, Looney AM 25 A
HIBIFSE A2, miR-374a 728 B I A2 R SR 4 P v 9 A LAY
JBF I R 2R 3K A, 4878 miR-374a W] B S BRFEAE—E Rk 32
5 S N P Ao T T A R R S B ot 7 8 A Ak
FRALU Z 80 miRNA 1FRIAEN, 4 miRNA Fikigis
R B /R 27 4~ miRNA %35 B, 3+ HA 60 4~ miRNA
F ik T ,PCR 77 miRNA-126 .miRNA-21 . miRNA-25 % 9
A~ miRNA [ 335 5 miRNA 323K 35005 76 I A 45 5 —
H, XYL T miRNA A3 TATFEHT A BRI AU 0 i 53 47 1)
SR AR B AR

TEARRMZEH, MEL A IS miRNA-21 miRNA-210 /K
SER T T RZH , miRNA-199a 7K AR T R ZH , 22 5 Gt
B (P<0.05), 53 %= B4 A9 I 75 miRNA-21 .miRNA-210 7k
T TREEBH, mRNA-19% KR FRESEH, 25
B GEi2E R L(P<0.05), 8% 2H 1l % miRNA-21 5 miRNA-210
EIEM X (P<0.05), il miRNA-21 miRNA-210 5 miR-
NA-199a /K2 fiAESe (P<0.05), iM% Bk JLINTE
miRNA-21 miRNA-210 £ 81 5 % 15 ,miRNA-199a £ # Ik %
ik, HHERBRAKF SR B BRI, BREESANRE
TR TR A L A BRI, 0 A miRNA-21 B
=R A L, X S AR S5 R — 30, il o i — 25
5838 K& I HIF-1a 7] (622 5 miRNA-21 F5% I8 15 1Y 8 2L 8K
1, Yang Q 2 A fMST 52, miRNA-21 E A R0 il bt i ke
AR HLE S AR T, B DU Xt 7] B2 miRNA-21 5%
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Ml 5t 1L S5t S P O 7 A= LR 1 e 14 7 — i 42 . miRNA-210
thJE—F HIF-1o MBI miRNA, FEHLR % A= B g i HIF-1a
75577 4E miRNA-210 , 3458 miRNA-210 765k i G4 40 b
At 21k 7K  Fasanaro P 45 A 5T ik 72, miRNA-210 75 fi.
AR B, BORZAMMRR A0, JFHED miR-
NA-210 BEFZ G4 N B AL AETG RS Ak o XTS5 AR
5T /R, miRNA-210 75 Sl BRI R RS A ik 4 2 ik
L SAETEAE AR, FR AT RE BT A AR AR R
AERGER LIS 72h A #E4T miRNA-210 B4, i T HIF-1a 22 1
ISR R A Bt L F B 3l PRGN [+ o ) s A0 174
miRNA-210 7K Pt 25 i BA5 1L . miRNA-199a J&:—FiBERY IR £
o P A 14 FE R A T B miRNA A SEESE 7R, A4 L
RIS miRNA-199a 7] B A ] T HALHED] HIF-1a,
i ik HIF-1o AERRE RIS
gi bk, =R A LI T miRNA-21 \miRNA-210 &
PR#IL , miRNA-199a SRR K, HHRPOKF 52 5 H
FEEEMASE, DL, IR L miRNA-21 miRNA-210 miR-
NA-199a 1 1y 5 25 SR bR R
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