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Therapeutic efficacy of rat nerve growth factor in neonatal
hypoxic-ischemic encephalopathy combined with
myocardial injury*

Wei Wang, Su-zhen Sun, Kang Liu, Fang Chen, Li-hui Wang
(Department of Neurology, Children's Hospital of Hebei Province, Hebei Medical University,
Shijiazhuang, Hebei 050031, China)

Abstract: Objective To study therapeutic effect of rat nerve growth factor (NGF) in neonatal hypoxic-
ischemic encephalopathy (HIE) combined with myocardial injury (MI). Methods A total of 78 cases of neonatal
HIE combined with MI admitted in Children's Hospital of Hebei Province from Mar. 2013 to Jan. 2017 were enrolled
in the study, and were randomly divided into 2 groups. All patients received conventional treatment, and patients in
observation group (39 cases) received additional intramuscular injection of NGF. Clinical manifestations, laboratory
examination indexes, neonatal behavioral neurological assessment (NBNA) and neuropsychological development
were recorded. Results Total effective rate in control group was significantly lower compared with observation
group (66.67% vs 87.18%, P < 0.05). Levels of superoxide dismutase (SOD) was increased while vascular endothelial
growth factor (VEGF), IL-10, CK-MB and CTn I were decreased in the observation group when compared with those
in control group (P < 0.05). NBNA level was higher in observation group than control group at the 4th, 7th and 10th
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day after treatment. Mental development index (MDI) and psycho-motive development index (PDI) at the 3rd

and 6th week in the observation group were higher than those in the control group (P < 0.05). Conclusions Rat

NGF promotes functional recovery of nervous system and myocadiac in neonates with HIE combined with MI.

Keywords: hypoxia-ischemia brain; newborn; myocardial injury; rat nerve growth factor; central nervous

system

B LI AR BRSS9 (hypoxic—ischemic
encephalopathy, HIE ) %53 5, DS fii 4 24k S e 1f.
SRR AR S A FERR I A S I BILEGE . O
WUFBSE R R, GO R AR Em, RAERY
9 70.0%, s EILTUR , U AT EUT LI
B IUR ZE Kot 2 i ™ B 4 Y, HIE 370 ML
PF RO 2, BT R Z IETRY Y N, 2
REMANE. RALAKHF (nerve growth factor,
NGF) C7ERESMEH I Z sl haess, Hae
ALET A S kR, B IR AR R G L
LIRS ELb WA ST b v-ie G 32 S B i e a i
A KRB SBEMEM. 2300 R, BUNGF 7]
HTFRIFHiA L HIE, fEXFT HIE &0 WU 3 2
AR, wMICWIERIE . AT B 1R HIE 5.0
JUUE 0 B NGE BT G RACE , IURIE LT .

1 ARSI

Il A % 434
VEHL 2013 4 3 H—2017 4F 1 A b JLE E R
Wi HIE A 370 U550 78 #lrA: JL, i BERL &L
TRV T IR S EE], gl 30 . Hob, B
LA, LB 3T MG (39.6+2.2) A ; IKETE
B(BMI) (3.1+0.4) kg ; A 1 min PG ( Apgar)
PEA3(4.2 £ 1.9 )4, AR 5 min Apgar PF43( 7.1 +1.8)
53 5 40 BRI, 38 kIR . AR - DOFF
AoBTE L HIE AWt ™ 5 @ BMI = 2500 ¢, Jid
%= 37 ; QWA R FTRIEZIRIT ; DA%
BHNEFE A, HEBRbRUE - OFEP X2 R G Y
BAIL s QB I E NG R IERTE 5 Q) 5N

1.1

i s @FF7E R NGE BIAS . ACBFF0 o BE B e
S ETESIE
1.2 FHik

Xof BRZH 25 T 8 KX RE VR YT [ AL 46 (IR O 1 48 TR
S I s R IR RIS F IR . AR A ST K
AERF QAR BTRRORCT-  A B HORAR I AR L B
R CUUEREEE %, 20 m/kg ) MBI (kiR
T 15% HEREE, 0.5 ghkg ) 1o MEAIAEXT IRAL LRI |,

47 BILBUNGE (JLRUR A AEM B A RAT], [H2ifE
T 820060052 ) LNTES, 18 wo/ R, 1 R /d, EEE 144,
1.3 MEiER
130 s WAIITEIRIT 14 d Jr BT R0
A BJLIRIT A5 20 d WILIK 1B i as . ROk
DR WA, W WAL 5 A LIRS P RS 20 d
AT RAERAS BRI, WAL 5 B LIBIT 4
WG 20 d WA IR RAEIR S T | #2040, o
TR
132 SiEdadr AP YT ETE EAE I
1k HitE ( superoxide dismutase, SOD ), IM45 N Rz 2B K
¥ (vascular endothelial growth factor, VEGF ). o4
A % 10 (interleukin-10, TL-10 ). L /% 18 & 5] T
it ( creatine kinase—MB, CK-MB ) A.CoLLES &5 H 1
(cardiac troponin I, CTn-1) ZFSCE = d84n (X571
% E Beckman Coulter 2\ F]H24E ).
133 AZSEEFEL WG AT R E
( neonatal behavioral neurological assessment, NBNA ) P
gy (BT MARETT . Bk s, ElK T, i
S5t Ko — M APAL 5 ANHERE ). S5 SRRV AR ) Kk
HF5%0 (mental development index, MDI ) 5.0>#iz 3l
KREIRE ( psychomotive development index, PDI ) it B
LA 3. 6 M HAMALIE BB BTN
1.4 gitEmE

BRI TR SPSS 17.0 Seit a4, %R
PR+ bR (xxs) 0K, B ¢ K50 al s S
BT 200, PRI (%) R, HEL
xR, P <0.05 hESFAGHER L,

&R

PIE— BRI R
PIZE BT AE LIRS L. REE . BMIL A5 1 &
5 min Apgar PFA3 . W™ BRSO LU R S — ik
BORHLES, ZZRIEGIFEX (P>0.05), Wik 1.
22 WAHBTEEVERLR
PIELIRYT BARCR L, ZRA gty L (P<
0.05) ; XHIRAIATT BARCRITTIRA . W%k 2.

2

2.1

« 49 -



o E B R A AR 08 %

®1 FWAMREMEE (n=39)

Xif el 20/19 39.7+2.5 32+0.6 43+20 72+19
Ui =<4 21/18 39.5+2.1 3.0+03 41+18 70+1.7
t/xC 0.051 0.383 1.862 0.464 0.490
0.821 0.704 0.070 0.645 0.627
popilckaE] 21/19 13 (33.33) 10 (25.64) 9 (23.08) 7 (17.95)
WL 19/19 14 (35.90) 9 (23.08) 7 (17.95) 9 (23.08)
X 1E 0.049 0.590
P 0.825 0.899
2.3 WAHEBFAEELEEIBRIER JAI7 )G SOD \VEGF . IL-10 ,CK-MB J% CTn I /K HL#R,

W 2H 34 7 T SOD. VEGF. IL-10. CK-MB K ZRHGIFE X (P <0.05) ; MEAIRYT & SOD /K
CTn I K FH#E, ZRTGH¥EL (P>0.05), M4 “FE X4 (P<0.05), 1fii VEGF, 1L-10, CK-MB
Fe CTn I /KHARFXFBRL (P <0.05). W3 3.

2.4 THEBTFEIE NBNA LEE&
PHALIAITHT NBNA oA, 227 B8t 2 (P>

xR2 WMAEBTEENEREE =39, #l (%) ]

X4 14 (3590) 12 (30.77) 13 (3333) 26 (66.67) 0.05 ). PI4LiAYY)E NBNA HeAs, RAHEE MRS
WL 18 (46.15) 16 (41.03) 5 (12.82) 34 (87.18) J5 2650, 258 . OARRIAFE A NBNA H 25 (F =
N 4622 57.625, P =0.000 ); @QWi4l[a] NBNA £ 2253 (F=264.610,
P 0.032 P =0.000), WLEHIRIT G4 4. 7 M 10 K ) NBNA

*®3 WARTIEEFXREERLE (1239, x£s)

Xof B 11243 £ 16.43 144.95 + 12.99 250.02 = 17.95 168.92 + 15.31 20.82 +5.44 18.31 = 4.05

Uk =2i) 115.32 + 19.04 187.04 + 14.84 241.94 = 18.01 13543 = 16.21 2891 +7.01 13.01 431

(i 0.718 13.328 1.984 9.380 0.640 5.596

0.445 0.000 0.154 0.000 0.496 0.025

YIms TR 5 @M NBNA 28 b3l 2% (F =
72.124, P =0.000 ), VL5 4.

PHRZE 81.27+577 45.63+3.19 67.36+5.15 33.58+3.19 25 WAMZNLIEREERLLR

V4] 8158+546 3698+299 6808536 21.01£278 MR RS 3.6 A AL O0HEF B,

Biife s . 54
{8 0.244 12.355 0.605 18.552 ESAGITERSL (P <0.05) 5 WAL MDILL PDIJK

SR T X . R S,
Pl 0.809 0.000 0.549 0.000




5536 1 Tk, % .

UL A T B A LI SR AR I 5 0 Lo DU 13 A 73 o A

x4 WAHEFTEIENBNA LK (n=39, x+s)
o RIT I bEvigsl bEvig =t
2 I O
YT 14.43+£422 21914017 31.04+391" 34.18+3.12
WA 1501 £4.65 27.01+5.117 37.02+3.45 39.02+3.43
t i 0.577 4.903 7.161 6.519
PiA 0.586 0.029 0.008 0.013
H: T 5IRITATHER, P <0.05
x5 WMAWBLELETERLE (n=39, xzs)
31A 6 1A
2151
MDI PDI MDI PDI
X REZH 77.32+7.08 78.01 £894 81.04+8.75 81.04=8.52
WEEH  89.94+6.74 90.01+7.73 91.95+9.01 92.49+7.84
t{E 8.062 6.341 5.425 6.177
PAE 0.002 0.017 0.027 0.019
3 it

VEB A )L E g, Az JL HIE ™ H a3 8
JUEAREERE Y. N HIE & BEBEZHE, Hiuo i
Pt i WL I A . B B E v ih e, R sk T
It [ Bk i G PR i S N T 0 LA
B R REEEad K, ERR B IR A 5K LA i3
OIS, LB AT 5 | & R0 4R A RN R
B DL, SOOI P, kR
BHT A L O TRPE SR E RN Y HRTIRRIGIT £
DIXHEIRYT A, HECRER AR, Akt %H
VAR AL P 5 ot LTS A SC S, (Hik= K
FEARIFSE o WOURSAIP A HIE RO 2 A
BRI, AT BB R

L NGF S22 RGE R AN vl sl i A= s 43 1
HARFRMARGEIER KT SR EZE/ER ", H
ALBENS LR A . b ST, XTRpedn
Ji 161 BBk 28 B 453403 I e e 22 08 2 A AR 2 Ui
WEAEA R, AN 2 K PR AR 5 i I
o 5 B ) A ) KA1, MELATE HIE W & 48721 ™ (|
AP Ok M 2 1 SIS UE S, HIE M I i 57 i 8
BYERTHEIN, I L s i B ek B IR AN S
M KR 7 HIE TR HIE S 2 it 2 P .
M HIE K ART,  HB LA 2 2 b 4 28 W R B O S e
G AN AR BE , Ak AR L NI, SEL
BTGB TORENTR, AN K i R ITET

AN, Ka b A BRI A PR 2 SRR M BUA 233
BN AR R TR E T T VEGF LA TIRE4H
JiL A K B 0 A AR LR 2 R BDIRAS  RHAE 2
BANE, HAKETh s WM . RAESRAE . 1L-10
J& THUARAEA LA T, PR 2 RGEI Y AT B
YER, SRR S OB A5 . SOD NIRE S I B 4R
A3, DL 3 RS s kA R AR P AR,
REFL & WP FB ) LAEARE RO 5 MR W oo ™ 2%
IR, WERAL 3 TR EIE TX IR, $2/R5 BR NGF
REA 24 SOD Th 1 . 3450 4 [ FE 35 bR 1 2k
BRRAE VT, R SR B

L NGEF RIS OMERIZE D RE , BN M O,
1M B NGF BEA k3% HIE & JFC U 1 JoAH e
AL R R, WEAHAZ B NG iRy, HAah
ROR T R, g0 WL 455 A DG 1 CK-MB A
CTn-1, $EmIAYTIEHE 3 2 6 11 MDL 55 PDI, #&/%
S NGF BB 8 A= JL Ml B e, I B AR 40 WL
fER, HJEHEAEFLUF M " O/ NGF nl4j i
JO D T B R T, SR IR PIBK/AKT i A2 FAIG
KA mTOR 3 POl WA A T, SEm AR S
FREFEBREA.0DRE, w0 ESEE R 3 @R
NGF A sg B 2 eI il . A R 28
LY SO USRS R, Y S A b Bl Y
i .

gk bk, HIE & 0 U5 8 A= LR F B
NGF, REfE#E AR RS INAEME | W E AR
Pt 5 JRE SO Sl D VIIRE , BRARS e & A

2 % X Wk

[1] SHIRAI M, KUGE H, MIYAZAKI J, et al. The relationship
between a female HIE (cold disorder) condition and infertility[J].
Zen Nihon Shinkyu Gakkai Zasshi, 2016, 66(3): 180-188.

HUSEYNOVA S A, PANAKHOVA N F, HAJIYEVA A S, et al.

Endothelial dysfunction and developmental outcomes of very low

[2

—

birth weight newborns with hypoxic encephalopathy[J]. J Pak Med
Assoc, 2017, 67(12): 1857-1863.
[3] NATARAJAN G, PAPPAS A, SHANKARAN S. Outcomes in
childhood following therapeutic hypothermia for neonatal hypoxic-
ischemic encephalopathy(HIE)[J]. Semin Perinatol, 2016, 40(8):
368-376.

[4] BANU S H, SALIM A, ARA R, et al. Neurodevelopmental

—_

evaluation in full-term newborns with neonatal hypoxic ischemic
encephalopathy (HIE): a case control study[J]. Bangladesh J Child
Health, 2016, 39(1): 6.

[5] RAMAGOPAL G R. Incidence of acute renal failure (ARF) in birth

.51.



R B EE 2 Ak

&
&
Gl

asphyxia and its correlation with hypoxic ischemic encephalopathy
(HIE) staging[J]. International Journal of Medical Research &
Health Sciences, 2016, 7(12): 57.

[6] KIM S K, GYUKO I, PARK H J, et al. Effects of panax ginseng on

(7]

(8]

(9]

the nerve growth factor expression in testosterone induced benign
prostatic hyperplasia[J]. Saudi J Biol Sci, 2018, 25(1): 66-70.
KAYS J, ZHANG Y H, KHORODOVA A, et al. Peripheral
synthesis of an atypical protein kinase C mediates the enhancement
of excitability and the development of mechanical hyperalgesia
produced by nerve growth factor[J]. Neuroscience, 2018, 371(1):
420-432.

POVARNINA P Y, VOLKOVA A A, GUDASHEVA T A, et al.
Comparison of the pharmacological effects of dimeric dipeptide
nerve growth factor mimetic GK-2 and mexidol on the model of
ischemic stroke in rats[J]. Bull Exp Biol Med, 2017, 164(2): 173-
176.

WU F, CHEN Z, TANG C, et al. Acid fibroblast growth factor
preserves blood-brain barrier integrity by activating the PI3K-
Akt-Racl pathway and inhibiting RhoA following traumatic brain
injury[J]. Am J Transl Res, 2017, 9(3): 910-925.

[10] GORELIK N, FAINGOLD R, DANEMAN A, et al. IVH in term

neonates with HIE: a comparison study between neonates treated

with and without hypothermia[J]. Quant Imaging Med Surg, 2016,

[11]

[12]

[13]

[14]

[15]

[16]

- 52 -

6(5): 504-5009.

XU H, SUN X, SUN W J. Expression and clinical correlation of
NGAL and VEGF in endometrial carcinoma[J]. Eur Rev Med
Pharmacol Sci, 2018, 22(3): 632-636.

THOMPSON T C. IL-10 optimization of cytotoxic immuno-
stimulatory gene therapy for prostate cancer[J]. Kidney Int, 2017,
41(3): 600-603.

EL-SHEMI A G, KENSARA O A, ALSAEGH A, et al.
Pharmacotherapy with thymoquinone improved pancreatic 3-cell
integrity and functional activity, enhanced islets revascularization,
and alleviated metabolic and hepato-renal disturbances in
streptozotocin-induced diabetes in rats[J]. Pharmacology, 2018,
101(1/2): 9-21.

FOTI SN RS, A 2RO I 2 AR
P28 Ak S S (D). T E S22 A |, 2016(9): 1531-1533.
WEI L, REN Q, ZHANG Y, et al. Effects of hyperbaric oxygen
and nerve growth factor on the long-term neural behavior of
neonatal rats with hypoxic ischemic brain damage[J]. Acta Cir
Bras, 2017, 32(4): 270-279.

DIAZ J, ABIOLA S, KIM N, et al. Therapeutic hypothermia
provides variable protection against behavioral deficits after
neonatal hypoxia-ischemia: a potential role for brain-derived
neurotrophic factor[J]. Dev Neurosci, 2017, 39(1/2/3/4): 257-272.

(JEDE ki)



