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IncRNA H19 5 miR-19a & /& %4 &-1% % ; Pearson #8 % 5 #7 8 7, HIE %)L &2 7% IncRNA H19 5 miR-19a K-+ 2 2 ¥ fi 48 %
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Expressions and clinical significance of IncRNA H19 and miR-19a in serum of
neonates with neonatal hypoxic-ischemic encephalopathy
ZHAI Lina,ZHANG Xiaoli, YAN Lijuan,ZHAI Shufen,PING Lili
(Department of Neonatology ,Handan Municipal Central Hospital . Hebei Handan 056000 ,China)

[ Abstract | Objective To explore expressions of long non-coding RNA H19 (IncRNA H19) and microRNA-19a (miR-19a) in serum
of neonates with hypoxic ischemic encephalopathy (HIE) and their clinical significance. Methods A total of 93 neonates with HIE
who admitted to Handan Municipal Central Hospital from February 2017 to September 2019 were selected as research subjects.
According to severity of HIE, the neonates were divided into three groups: mild HIE group (48 cases), moderate HIE group (29
cases) and severe HIE group (16 cases).85 healthy neonates in our hospital in the same period were selected as the control group.
Real-time fluorescent quantitative PCR (qRT-PCR) was applied to detect serum IncRNA H19 and miR-19a levels. Neonatal
Behavior Neurological Assessment (NBNA) was performed on all neonates. Pearson correlation analysis was used to analyze
correlations between serum IncRNA H19 and miR-19a levels, and relationship between the two indexes and the NBNA scores.
Results Compared with the control group, the serum IncRNA H19 level of the neonates in the HIE group was higher, while the
miR-19a level was lower, and the differences were significant (+ =22.144 and21.842 respectively, both P <C0.05). Moreover, the
serum IncRNA H19 level elevated with increase in severity of HIE, and the serum miR-19a level and NBNA score lowered with
decrease in severity of HIE (all P <C0.05). There were significant differences in serum expression levels of IncRNA H19 and

miR-19a and NBNA scores among the mild HIE group,the moderate HIE group and the severe HIE group (F=38.363,131.168
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and 136.265 respectively,all P<C0.05).The bioinformatics website ENCORI showed that IncRNA H19 and miR-19a had common
binding sites.Pearson correlation analysis shown that the serum IncRNA H19 level was negatively correlated with the serum miR-
19a level and NBNA scores (r=—0.524 and —0.608 respectively,both P =0.000) , while the serum miR-19a level was positively
correlated with NBNA scores (r=0.535,P =0.000).The good prognosis rate of these neonates in the high IncRNA H19 expression
group was significantly lower than that in the low IncRNA H19 expression group.and the good prognosis rate of these neonates in
the high miR-19a expression group was significantly higher than that in the low miR-19a expression group, the differences were
both significant (X* =6.561 and 4.736 respectively,both P<C0.05). Conclusion LncRNA H19 and miR-19a abnormally expressed in
the neonates with HIE,and their serum expression levels are related to NBNA scores. The expression levels of IncRNA H19 and
miR-19a in serum can reflect severity of the disease and prognosis of the neonates with HIE.

[Key words ] neonate; hypoxic-ischemic encephalopathy; long non-coding RNA H19; microRNA-19a; behavior neurological

assessment
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BEWciA i 93 Bl A= )L HIE LR BF5E X 4 6 4y —80°C VKA Tk .

84



%36 B 2 M
20254 2 A

B da 44 AR
Chinese Journal of Woman and Child Health Research

Vol. 36 No. 2
Feb. 2025

1.4.2 %L f2 7% IncRNA H19 ## miR-19a & F
#4 o)

6 I RE A T A Trizol 277 (ki 4l 5 2E 4y
AFDARBUE RNA, I8 RNA 5 58 cDNA,
— AT S P8 5 B PCR(qRT-PCR) iR 5 , ™ 4% 4%
M 2xSYBR Green PCR Master Mix 5 & (4t 50 5
BRAEY N D UL AT HRAE

qRT-PCR £ f4:95°C WA 10min, 95°C 30s,
60°C 30s, 72°C 30s, ff ¥ 35 K., IncRNA H19 #
miR-19a BN 253 % GAPDH 1 U6, 51 4 5 51 I
1. X RIL R 2 2RI T

1.5 BiAER

SRR TG U B T2 1 O 3 % RO E AT P AR
Af IB) B BE . B H 8k 2021 45 9 A BRI JE 2R DG
W, BT A LI I NBNA $E43<<35 4 i
I I FE T P AT R — 00, A S R R AR
Bt 15 25 SR o S S RAFAL (72 D 5 TS N R4

1 4.

1.6 &It #H %

N SPSS 22.0 Gt i 27 B A x5 Bl 47 53 B
TR OB LI B+ bR 22 (x + o) Fon 4L 1) L3R
KH ¢ K, Z2 4 AT R R T 240 . R A
SNK-q K 80 A7 i — 25 1A T 5l08 6t LU 5 CA 4%
F[n( %) 13w, b LB R H X K55 L Pearson
ASEME B LI TS IncRNA H19 5 miR-19a # 4
Kotk VA K — & 915 NBNA P41 6 & L DL P<<0.05
N2ERE GRS,

2 &R

2.l HIE ASXRAEIL—BEBRAIXTLE

HIE 41 5 %5 41 8L 51 R 43 W 34 42 19 L o]
DIN R A E R, 2R TSI L (P>
0.05); HIE 41 # JL Apgar P43 W AR T xF B 41, &
2R A G E X (P<<0.05), L% 2,

%1 qRT-PCR 5|# 5%
Table 1 Primers’ sequences of qRT-PCR
HH Ems4Y5-3 KI5 53
IncRNA H19 GGAGTCTGGCAGGAGTGATG ACCAAAAGTGACCGGGATGA
GAPDH GGAGCGAGATCCCTCCAAAAT GGCTGTTGTCATACTTCTCATGG
miR-19a CCAGCGTGTGCAAATCT AGCAGGGTCCGAGGTATTC
18/} GAGTACATCTTCAAGCCATCCTG TGCTCTATCTTTCTTTGGTCTGC
*2 HEASWMRABIL—MBIRBOLER 0, x £5]
Table 2 Comparison of general information of the neonates between
the HIE group and the control group [n( %), x £s]
P S Wi AR
28 51 I () Jit % D W& (k) Apgar -4 (41
% % g 5 HE
HIE 4 93 49(52.69) 44(47.31) 38.84+1.86 48(51.61) 45(48.39) 3.02+0.43 4.58+1.26
XT R 2H 85 48(56.47) 37(43.53) 39.1542.05 49(57.65) 36(42.35) 3.11+0.46 8.63+1.35
X2/t 0.256 1.058 0.654 1.349 20.702
P 0.613 0.292 0.419 0.179 0.000

2.2 HIE A5XHRALILME IncRNA HI19 7
miR-19a 7k F B9 3¢ tb

HIE 41 8 JL 3% IncRNA H19 /K8 8 & F
XTHEZH L 1M miR-19a 7K W W AIC 7% Bl 240, 28 P 2
SR G2 E X (P<<0.05), L3 3,

2.3 AEM™ERE HIE BJLME IncRNA HI19
# miR-19a 7K F & NBNA 4> B3 Lk

BJLIMTE IncRNA H19 /K Fffi %5 HIE ™ 8 2

85

BB 1 FH 5 - miR-19a 7K & NBNA 343 Ffi % HIE
JEE AR EE IR N AR B R A P R i EE 2 HIE
BILME IncRNA H19 F1 miR-19a 7K % &% NBNA
WA A, 22 5 A et 22 3 L (P<<0.05), L3k 4,

PTG 4 8] bE AL W s s R A HIE &L i v
IncRNA H19 F1 miR-19a /K ¥ Jz NBNA ¥ 4> 43 5
g EEALK, ZRIARITEE XL
(P<C0.05) ;  EE4 HIE LI IncRNA H19 F1
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miR-19a 7K F- & NBNA #5058 E 4 i, 2 571
Bt X (P<<0.05), WL 4,

®3 HIEASMRABILMFE IncRNA H19 Fa
miR-19a K FH LB (x + )
Table 3 Comparison of serum H19 and miR-19a
levels of the neonates between the HIE group

and the control group (x = s)

21 53 % (n)  IncRNA H19/GAPDH  miR-19a/U6
HIE 41 93 2.174-0.43 0.56220.09
popiicEil 85 1.03+0.21 1.024+0.18
¢ 22.144 21.842
P 0.000 0.000

X4 AEEERE HIE £JLITE IncRNA H19 #1
miR-19a 7K £ K% NBNA SR L& (x +5)
Table 4 Comparison of serum IncRNA H19 and miR-19a
levels of the neonates and NBNA scores in children

with different levels of HIE severity (x £ s)

4151 % IncRNA H19/ miR-19a/ NBNA -5
(n) GAPDH U6 )
REEH 48 1.81+0.39 0.7140.11  34.1844.27
HhEEH 29 2.394-0.44 0.464-0.08  26.8643.65
MR 16 2.81+0.52 0.320.05 15.9243.07
F 38.363 131.168 136.265
P 0.000 0.000 0.000
f 8.114 16.092 11.276
P, <<0.05 <<0.05 <<0.05
ts 11.398 20.452 22.917
P, <<0.05 <<0.05 <<0.05
t3 4.438 6.806 12.727
P <<0.05 <<0.05 <0.05

H.F.P WREASPEAREEALK - PV REAS D
B st Po N REHSEEH L ;05 Py WP A S EEA L
B,

A 35 R*1%=0.370

3.00

IncRNAHI19
N
wn
=)
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1.00[ | L 1 . I
15.00 20.00 25.00 30.00 35.00 40.00

NBNAVF4) (43)

2.4 HIE BJLIEF IncRNA H19 5 miR-19a 7K

FE IR 7 TR & A W15 B W 3l ENCORI
(https://rnasysu.com/encori/) i 75 » IncRNA H19
5 miR-19a FE1E4E G 7 45, W 15— 24T Pearson
AHEPE SN BT L 25 1 R, HIE 8 LT IncRNA H19
5 miR-19a 7K F 2 & #F FAH & (r = —0.524, P =
0.000), WL 2,

2.5 HIE B2JLM{F IncRNA H19 # miR-19a 7k
5 NBNA 4B X D7

HIE £ LM IncRNA H19 7K 3F 5 NBNA #F
Iy WA (r = —0.608, P =0.000) , miR-19a
KF 5 NBNA ¥ 43 & i % 1EAH & (- =0.535,P =
0.000), WL 3,

IncRNA H19 5'-UUUAAUUUGCACUAAGUCAUUUGCACT-3’

CETEEE 0 L T

hsa-miR-19a  3'-AGUCAAAACGU- -A--UC----UAAACGUGU-5'

1 IncRNA H19 5 miR-19a B4 & I =
Fig.1 Binding sites between IncRNA H19 and miR-19a
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Fig.2 Pearson correlation between serum IncRNA H19

level and serum miR-19a level

B 0.90 } Rzgé‘ﬁ=0286

0.80
0.70

-19a

& 0.60

mi

0.50
0.40

030, \ | ! L ! .
10.00 15.00 20.00 25.00 30.00 35.00 40.00

NBNA4 (49)

Ay HIE BJLIMHT IncRNA H19 K5 NBNA #5 FAR A% B 25 HIE BJLIM T miR-19a /K5 NBNA W2 HIAR A%
B 3 HIE &JLIME IncRNA H19 1 miR-19a 7k 5 NBNA ¥4 B9 X 4
Fig.3 Correlations of serum IncRNA H19 and miR-19a levels with NBNA scores in the neonates with HIE
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2.6 HIE &)L & IncRNA H19 #1 miR-19a 7K 21 ), HIE B LI IncRNA H19 B FE LW E

EEMEHNXR RAF%H 66.67%, B F MK TR BTG R G RE
ML 7E IncRNA H19, miR-19a 7K 3 19 F 3 88.89% ; HIE B LM miR-19a /& FiL M WS B &

B 0K o hE BRI EE, X HIE & IJL#E1T W FH 86.96% . b E H TILE A TG B IR AY68.09%,
AEHE] A BEDT . Hod S B4 72 B, s A R 4L Z IR R E G FE X (P<<0.05), )WFE 5,

%£5 HIE )L IncRNA H19 . miR-19a FREREKEFERFRH LB n( %) ]
Table 5 Comparison of good prognosis rate among the neonates with HIE and

different serum expression levels of IncRNA H19 and miR-19a [n( %) ]

) IncRNA H19 miR-19a
25 1% () — - — -
Mk (n=48) ik (n=45) B2k (n=46) RF L (n=47)

e K4 72 32(66.67) 40(88.89) 40(86.96) 32(68.09)

TiJE A R4 21 16(33.33) 5(11.11) 6(13.04) 15(31.91)

X2 6.561 4.736

P 0.010 0.030
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W Y S L BUS AT |4 A Janus ¥ M/ {5 5 e 5 M He 5% 0 N7 3 (JAKL/
STAT3) 753 %, 3 107 42 7 40 M 9 720 Xiao 455

3.1 Xt IncRNA HIO AR IHER A RER 55 % B0 L PE A5t 8 % MCAO,/R S BLAS 7 Fi
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neRNA Ji0) A 4 2 36 A o1 R 757 B Jroe st R T .
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