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[ Abstract] Objective To investigate the value of serum long non-coding RNA H19 (IncRNA H19) and activin A
in the diagnosis and prognosis of neonatal hypoxic-ischemic encephalopathy (HIE).Methods From January 2019 to January
2023, 207 children with HIE admitted to the Neonatal Department of Xianyang Central Hospital were selected as the HIE sub-
group. According to the severity of the disease, they were divided into 99 cases of mild HIE subgroup, 61 cases of moder-
ate HIE subgroup and 47 cases of severe HIE subgroup. According to the prognosis at discharge, they were divided into 62
cases of poor prognosis subgroup and 145 cases of good prognosis subgroup. In addition, 105 healthy newboms in the
same period were selected as the healthy control group. Serum IncRNA HI19 level was detected by real-time fluorescence
quantitative PCR, and serum Activin A level was detected by enzyme-linked immunosorbent assay. Taking the prognosis of
HIE children as the dependent variable, a multivariate unconditional Logistic regression model was established to determine
the influencing factors. ROC curve was drawn to evaluate the value of serum IncRNA H19 and Activin A levels in judging
the poor prognosis of HIE children.Results Compared with the healthy control group, the serum level of IncRNA HI19 in
the HIE subgroup was decreased, and the level of Activin A was increased (#/P=34498/ <0.00147.114/ <0.001). The levels
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of serum IncRNA H19 in mild, moderate and severe HIE subgroups decreased in turn, and the levels of Activin A increased
in tum (F/P=267954/ <0.001,349.146/ <0.001). Among the 207 children with HIE, 62 cases (29.95% ) had poor prognosis.
The independent risk factors of poor prognosis in children with HIE were severe HIE and elevated Activin A, the independ-
ent protective factors were increased neonatal behavioral neurological assessment score and increased IncRNA HI19[ OR
(95% CI)=6.518(1.824 - 23292),1.537(1301 - 1.814),0.812(0.734 - 0.898),0.502(0387 — 0.651) ] ; The area under the curve of ser-
um IncRNA H19 combined with Activin A level in judging the poor prognosis of HIE children was 0904, which was greater
than 0.783 and 0.790 judged by serum IncRNA H19 and Activin A levels alone (Z/P=4.030/ <0.001,4.048/ <0.001).Conclu-
sion The increase of serum IncRNA H19 level and the decrease of Activin A level are related to the aggravation and poor

prognosis of HIE children. The value of serum IncRNA H19 combined with Activin A level in judging the prognosis of HIE

children is higher.
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51445 0.2 wl,cDNA 1.0 wl.ddH,0 #MEF] 10 wl; &
MR :95°C 5 min 1 ¥X,95°C 10 s.60°C 30 s,72°C
30 5,331 40 ¥, DL GAPDH RN 3, i 274 it
5. IncRNA H19 BYAHXF ik &, IncRNA HI19 IE[1] 5]
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Tab.1 Comparison of serum IncRNA H19 and Activin A levels

between healthy control group and HIE group children

4 115K IncRNA H19 Activin A(pg/L)
TR BREXT B 21 105 2.68 +0.41 8.91 +1.40
HIE 4 207 1.19+0.23 24.16 £4.23
t1H 34.498 47.114
P1{H <0.001 <0.001

2.2 AR HIE B IJLIMIL IncRNA HI19 | Activin A
KV R P EE AL IncRNA H19 /K
SEAKRIR B, Activin A 7K SPARIKFH 5 (P <0.01) , W,
%2,

2.3 2 W4 HIE B JLIRIRBER ER  HIE &L 207
B R RS 62 41(29.95% ) . 5 RAFHUR 4 H

F2 AFEPEE HIE BJLILT IncRNA H19 Activin A 7K
Heds (x%5)
Tab.2 Comparison of serum IncRNA H19 and Activin A levels in
children with HIE of different conditions

A5 %k IncRNA H19 Activin A(pg/L)
% HIE W4 99 1.33£0.15 20.73 £2.64
T HIE W40 61 1.20 £0.18 26.09 £2.25
) HIE W20 47 0.88 £0.14 28.88 +2.34
F1H 267.954 349. 146
P1iA <0.001 <0.001

BN R S A1 28 )L 1 B L8/ .S min Apgar
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W% BESRAERS o300y 2 R AR BT AR O IR
W MGILEE R EE TS e PR R A L ULEF . A
EALE, ZR TG L (P>0.05) , %3,

2.4 HIE BILAR B Z HFRIESRMF Logistic [F11H
S LLHIE BJLTGE (RAR/REF =1/0) MRA &,
KIMAERH[RIERE(RE/ ME/EE =1/
2/3).5 min Apgar ¥-43 . C JZ I % 1, NBNA T4,
IncRNA H19  Activin AN B2 (&L AR B3 R (E 5%
A) i Z N R AE KM Logistic B AR AL 45 5 &5
7, T HIE A1 Activin A F+E5 8 HIE 8L K1 A9
M7 GRS R NBNA PE4348 AT IncRNA H19 & A
MAZARAPNER (P <0.01) L3k 4,

2.5 L7 IncRNA H19 ,Activin A K3 HIE & L
ARG H ROC tZ 34T @4l Logistic [MIIHHLLA il
5 IncRNA H19 B¢ 4 Activin A 7K FHIWT HIE LA R
TG B9 HE % [ Logit (P) = —3.560 — 0. 667 x IncRNA
HI19 + 0. 412 x Activin A ], ROC % W/~ Il
IncRNA H19 B4 Activin A ZKSF W HIE HULA B i
JGH AUC 4 0.904, KT IfiL# IncRNA H19 | Activin A
JKF- B H K 0. 783 0. 790 ( Z/P =4.030/ <0.001 .
4.048/<0.001) , W5 K1,

RS LI IncRNA HI9 Activin A 7KFHIWT HIE 5)LAS R il
HrE
Tab.5 The value of serum IncRNA H19 and Activin A levels in
predicting poor prognosis in children with HIE

R i Youden

& W Cwoff i  AUC  95%CI T g
IncRNA H19  1.14 0.783 0.721 ~0.837 0.548 0.903 0.452
Activin A 24.09 pg/L0.790 0.729 ~0.844 0.887 0.545 0.432
e 0.904 0.855 ~0.940 0.823 0.883 0.705
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Tab.3 Comparison of clinical data between subgroups with poor prognosis and subgroups with good prognosis in children

moH RAFHUS WA (n =145) ARG (n=62) X/ Z Al P
PRI B % ) ] 5 102(70.34) 41(66.13) 0.361 0.548
L 43(29.66) 21(33.87)
BEE (x =5, J8) 38.31 £2.10 38.58 =2.11 0.848 0.397
BESEAER (2 £5,8) 27.42 +2.89 28.13 +3.18 1.567 0.119
G371 (% ) ] 9338 4 1k 102(70.34) 47(75.81) 0.642 0.423
=0 43(29.66) 15(24.19)
AR R (x £, ke) 3.44 +£0.49 3.40 +0.33 0.655 0.513
TR [ B (% ) ] Lz} S 99(68.28) 0 10. 344 <0.001
rh g 39(26.90) 22(35.48)
gLy 7(4.83) 40(64.52)
IR (x £5,%C) 37.16 £1. 14 37.15 £1.60 0.049 0.961
DR (% +5, %/ min) 99.32 +8.19 97.61 £9.71 1.301 0.195
R 5% ) ] 31(21.38) 21(33.87) 3.603 0.058
JRILEE[H(%) ] 32(22.07) 21(33.87) 3.176 0.075
FARKMETGY 6% ) ] 46(31.72) 24(38.71) 0.947 0.331
5 min Apgar 453 (x £5,43) 4.90 +1.95 4.15+ 1.49 2.708 0.007
C KB (x 5, mg/L) 28.15 +4.75 30.66 + 4.85 3.456 0.001
MIKZEE (x £5,mmol/L) 5.25+1.14 5.47+ 1.10 1.295 0.197
ML UUEF (% + 5, wmol /L) 50.65 +7.82 52.45 + 8.79 1.461 0. 146
HEM (x £s,8/L) 48.10 +£9.97 46.48 +14.00 0.823 0.413
NBNA ¥ (x +5,43) 28.14 +9.78 22.90 = 7.76 3.743 <0.001
IncRNA H19(x %) 1.26 +0.21 1.03 = 0.21 7.319 <0.001
Activin A(x +5,ug/L) 22.86 +3.78 27.20 = 3.63 7.658 <0.001

®4 HIE BILARBUGHZ R ZAELMF Logistic FIH4MT

Tab.4 Multivariate unconditional Logistic regression analysis of poor prognosis in children with HIE

CN B1H SE {8 Wald {8 PH OR {8 95% CI
R HIE 1.380 0.707 3.812 0.051 3.974 0.995 ~ 15.880
W HIE 1.875 0.650 8.324 0.004 6.518 1.824 ~23.292
5 min Apgar W55 -0.257 0. 147 3.057 0.080 0.773 0.580 ~ 1.032
C [ R B A T 0.096 0.057 2.870 0.090 1.101 0.985 ~ 1.230
NBNA 174354 hin -0.209 0.052 16.350 <0.001 0.812 0.734 ~ 0.898
IncRNA H19 T} -0.690 0.133 26. 895 <0.001 0.502 0.387 ~ 0.651
Activin A F+5 0.430 0.085 25.708 <0.001 1.537 1.301 ~ 1.814
3 4 it HIE 1Y %93 ¥5 SR g A I B Ao A A 22 T i) 2% Ay M

HIE 258 A: JLI ™ I 45 i s, R0 R il o Bk AR N A 1 R S 0y 4 2 Al F2
FB AT A L ZH 2L A PE 30007, 52 B HIE 36 IncRNA 228K B 200 M 1R 9 AE 4% RNA
WA R A 2 K O3 P B B HIE 7] RTREE M iR 1 A L8 35 IR R 5 A SC R I R0k
FEOK AR LK E B BN NGRES) st ol TR TR RNA (R AE OCIE R 263k | I
- RE AT, WARRAA 2 E N ANE R L HIE £ SRR 3, 40 Ml 1=, e v s I %5 2 b HIE ML
HORLEATSAIEYT O I A W B A IR R ARG AR A HIE AR A BRI E E A A, IncRNA
FEE B MM 2T R AR WARIRIGITY  HI19 BEN T ALGMA 11p15.5 E— 502
T EAWAL, s T2 HIE BILMME kKT R,  DifHXEHT IncRNA, U1 IncRNA H19 7E 48 5 % B 31 3575
B TAEZER W E R RIR IS SR ZoTh A IRk, FiF IncRNA H19 REfE
FEE SR R, A HIE LR #E), SEiig 2 W U1 3 e o R 1)1 €31 5 N E S SRV i ]
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1 [fiL7 IncRNA H19 Activin A 7K-F-HBf HIE & LR R U5
5 ROC ik
Fig.1 ROC curve of serum IncRNA H19 and Activin A levels for
predicting poor prognosis in children with HIE
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WM IncRNA H19 7 fg 5 HIE &L 1 F s A
X, AWFFEGEFR BN, HIE £ ILIME IncRNA HI9
TRV RRAR, I Bifi 25 994 175 Jn 2 177 B AIX, IncRNA H19 Tt
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IncRNA H19 SRk T eI HIE &L 1% ek
W, X AT fE 5 IncRNA H19 BEBE S &cl T4
X, IncRNA H19 fiE¥ ] miR-107 | ifin 45 P9 iz 2k K
PR35, a2k il A8 A UV FH el o 22 I AR 1Y, JFB%
VA T AH 5 56 IR 2k, DA 10 il pft e oe | =10
IncRNA H19 figil i 487 miR-181a FH [ WAL E A
5,V I A R A2 A A0 I RS AR R R A
Fazs, DL g g e i T, 2% HIE B LR AT
Jat7 00 [EE IneRNA HI19 38 BEFE Ny #2484 K 45
K, R HE R 22 T4 M35 5 | 43 AL Rl 28 0 1A, AT g
WIHERE HIE B E80, (2w 2k & kI
ST RN

Activin A J&—Ff i o 28 40 | S0 4T 2 A i L 9 B2
£ BRI UL PR) 200 L 45 4 6 1 2 Ak A K 7B ( transfor-
ming growth factor-B, TGF-B) M X% i 51 , 38 13 -5 4 it
TIPS RZIRLE A FEAM N34S — RIE
eigte, 2 5 RYERN R % A e 5 &t

FEPY D Activin A 7RIS/ B BT/ N &0
PR R v = B3k, BB ) ) PR R S T —RR T A
R/ TG 28 BE PR R A 0 B W AR 4T
B3 , I LA AR i a4 3 e 2 e A7 T R/
BRURH 28 /N I T A0 B R v ) B8 Activin A BB G
TGF-B/Smad3 {555 38 ¥ , 1 il /N ¢ J5T 240 B 35 Ak, DT
e g vk R R K RO AR 5 A R Ac-
tivin A BRI IE & RN/ BIES K EEH 4/DNA
SEA NI 2 1550 B s m AR AIBERT A S AL, LA
MEMATIRE . BRI HR Activin A HoAg HE
PR ER (AR  HIE UL Activin A
KT, HL B o 1 I e, 2N RS A kT
FER P2 SRS Activin A FRIZARPE . I IR
W RARE  HIE BJLAGRIGYT S ML Activin A 7K
SFEGRITHTREAL . B Activin A K FTHE S
HIE UL & B RS PRI i 7 Ac-
tivin A ZKF TSR — AR PP RN, Activin A HAT
il e 22 Rk S N RN 2 Ao 22 P AR TR SR A R R
FHLHIE BULH TS RGEH 51 Activin A KR
KUMBE Z WM A UG Activin A 7K T8 KM i
A HIE LA 845040 58 ™ 8, MO 1% o8 ™ &, Hofi
JE %,

AW & B, #EE HIE A1 NBNA PE53REM 7 5%
M HIE SBJLTUS . 2T R U2, 85 HIE 368 HIE &
JUAFAE S ™ 6 240407 , BRI 05 B 2% s NBNA 353
AR I HIE L2 T 4r , HOR K U5 XU
%, ROC H1Zk B/5, ML IncRNA H19 B4 Activin A
JKFHIE HIE 8L RIS AUC KT I IncRNA
H19 Activin A 7K F- B0l F W, 53X $2 75 L7 IncRNA
H19  Activin A 7K By FH00 HIE £BJLHUS , BECA
K I A7 IncRNA H19 | Activin A 7K -8 55 16 Hb Tt
HIE BJLTE .

25 LAk HIE LI IncRNA H19 iR
Activin A 7KF-FH57, 595 i AUR B S % U0
X, “HBAXT HIE LG A Bm e A Wi E, =
ARG ALAAAEBE BRI () , i 5 i — 2L 22 PO R ST B
F 2 i 32 A VR 7 B IC R 25 vh 2
1E& kA A

R IR BT R, S S S R 18 SR E B
FE MRS BB, AT IS EE I SO S e S ST L AR,
PERHB AR K & SRS T R PR AR B 4 e Bt
SRS IS Tl
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