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Effects of Mouse Nerve Growth Factor on Serum Nerve Injury Markers and Neuroethology in
Premature Infants with Brain Injury

WANG Dandan, SUN Jianwei, ZHANG Lei, ZHANG Jiajie*(Henan Provincial People’s Hospital, Zhengzhou 450000,
China)

ABSTRACT: OBJECTIVE To explore and analyze the effects of mouse nerve growth factor on serum nerve injury markers
and neuroethology in premature infants with brain injury. METHODS One hundred and sixty premature infants children
patients with brain injury from February 2016 to February 2018 in Henan Provincial People’s Hospital were selected and
randomly divided into control group and observation group, with 80 cases in each group. Control group was given routine
treatment and daily intravenous infusion of cytidine diphosphate choline injection, and observation group was supplemented with
intramuscular injection of mouse nerve growth factor on the basis of control group. The efficacy and neurobehavior were
evaluated. Serum neuron-specific enolase(NSE), glial fibrillary acidic protein(GFAP), myelin basic protein(MBP), S100
calcium-binding protein B(S-100p) and Toll-like receptor-4(TLR-4) were measured before and after treatment, and the
occurrence of adverse reactions during treatment was observed. RESULTS The improvement rate of observation group was
93.75%, which was significantly higher than that of control group(72.50%)(¥>=16.10, P<0.05). The neonatal behavioral
neurological assessment in the two groups were significantly increased after treatment(P<0.05), it were more significant in
observation group compared with control group(P<0.05). The levels of of NSE, GFAP, MBP, S-100p and TLR-4 after treatment
were significantly decreased compared with those before treatment(P<0.05), and it were more significant in observation group
compared with control group(P<0.05). There was no significant difference in the occurrence of adverse reactions between control
group and observation group. CONCLUSION Mouse nerve growth factor therapy can significantly improve the clinical
efficacy of premature infants with brain injury, enhance various serological indicators, and improve neurobehavior and it will not
increase adverse reactions. Moreover, it is safe in the clinical practice.

KEYWORDS: mouse nerve growth factor; premature infants with brain injury; serum nerve injury markers; neuroethology
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RiE TR, RMAAEKE T (mouse nerve growth
factor, mNGF)REM T2 oA KMAEE, H
B T AR LB E R A RGP AT
P B LAATE R LR R, AT FE S
A KBRS B E G IT, LA Hoxt
AL ILIE #0230 003 b W R AL KPR p & AT R
sm, ERWR.

1 BRE5HEE

1.1 Wit

AR ATHEYE . BENLIE. E .
B B O I PR AT 7S 7 VT
1.2 —fRE

Y g NREEFE#T A4 LR 2016 42 2 H&E
2018 4 2 AFFEAIN . HEBRARTE R 5= ) L 4545
L 160 BINIFFT . AW AL E N R P
W H TR 3 S HEHEHLUE S . (2015)48 51 5.(06) 51,
HEBIILFKEHZZNERET.

ANFRAE: FFE (R Uizl 5 Bria
BRI R CERET A L) Ui i = LG
I WibRtE . HEBRbRME: B RO M. ik
HAPIRE: RIEINRE R BLD)REFRIG .

i HE SPSS BAFBENL A BT 55 #5160 il F
JURHRA% 73 s FRAH AT 5240, F34H % 80 91, *HR
AL AR R B (1.53+£0.26)kg, A (30.72+2.66)
Ji s WL ZH R )L AR AR R & (1.52+0.26)kg,  fiawE
(31.15£2.87) 5 2 HRGIE A AR EZEF AR E .
1.3 WBITTTE

Xof R ZEL 4 FH i VR 9T T R I B AR AR A v
SR MREED T2y, [ 251 H22026208,
Hik%: 2 mL: 025 g)125 mg, #MkiEE, qd. M
SHEXRT AL VAT ERE b, DA mNGFCR 44
Vil 2y, B 2% S20060052; FEE 18 pg -
9 000 AU) 18 pg, HAEM /KR ENLRES, qd.
2 HEHEWER 2 FHIRTT
1.4 WELFRHR

OMAAT RFENE ZIT 8 BIVFFIERE 40
JE B 347 AR L 20 T 48 4T S E (neonatal
behavioral neurological assessment, NBNA)I®I, 1%
e LAEATAREST BB T EBLTK T
JE 46 SR — MR IT AL 5 ANy, it 20 MITH
FEIULL 0~2 7370 A 5E 73 0Bk v I A% LBk R 47
W3R 40 73, 3T AR, RZWAER,
B )L 1 ANEUS BRI -G A% E 15 1 [ 5 22 52
BCISE o 97 RbRdE: JRIT RIS NBNA 114> Z{E =
b E IR R 255 2020 4 1 A28 37 558 1 A

FH 4 245 0)

15 55, HAEJUERIEAE R, MAEEAE EH,
HIE AGEE; 55 <IRJT AT NBNA ¥4 Z{E<15
gy, HEJUREIRES W 2, HlE Ry s ih
JTHIJG NBNA 15 Z1H<S 4, HIEIRAH K, H
JERNAREGE . @MUIERFRaN: 75n 4 1d A
TBIT 14 d JEIERECE ) LE K I 3 mL Al
A, =20 CUKFEIRAE, FEARIER]—EHEN, &
OWEE EEIMTE, M hg %I ELISA Ui B #4E,
73 710 € I35 95 73 fift ) BE B (serum. neuron-specific
enolase, NSE)(if& W A Filg) Bl R A R
AF], #t5: ER2013), M5 £F4E MR 14 5 A (glial
fibrillary acidic protein, GFAP). %54 & A
(myelin basic protein, MBP). S100 #5454 & H B
(S100 calcium-binding protein B, S-100p)(iRk 7 &
HEBITREMBHEAGRAR, #5755 HA
JL14821, JL19826, JL47435), Toll ££3Z4&-4(Toll-
like receptor-4, TLR-4)(GAF&IH H Ll wIRHH:
ARATE, It5: GY6658). @RNK N : MEIA
J7 A B LA BB, s R A IR AVERR, I
95T BB YT -
1.5 Fudl b5 o i

8T SPSS 17.0 3, iF EHHE UL X £ 5 %o,
2 HIE LR ST R A ¢ A5, HPIRIT AT G b
BUOR IR ¢ R B, ARG IR 70 A1 203 DL A 3
For, KM AES % Mann-Whitney U t&56; 115¥:
BHEL n RoR, M 2 Wi, FRERCKRA
Mann-Whitney U fa5%; PL P<0.05 £/ 2 7A Gt
R
2 4
2.1 2 HITRT L

WELREIR 0 75 $1(93.75%), X HE ZH IR
M3 58 B1(72.50%), X HEZH B B AR T O 22 4
(*=16.10, P<0.05). Z5HEWFE 1.
2.2 2 HAREAT RS IE &5 BT

E¥RITHTARLL, 69T S 2 4175 T NBNA ¥4
Y BT S (P<0.05); SRS Bt A AH L, W%
21 T v 5 B JE.(P<0.05). 45 3 WL 2.

F1 24K

Tab.1 Comparison of therapeutic effects between two groups

3 ) /‘nﬁ“ R —
o ot R
X HEZH 80 39 19 22 72.50
M EZ 40 80 49 16 5 93.75
P 16.10
P <0.05
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2.3 2 AiiERFRXT L

BT, 2 B IME NSE. GFAP. MBP,
S-1008 A1 TLR-4 & ®EEIRIT AT E T K
(P<0.05); SIAJIFBO6 REZHAR B, AR Z22H T % 58 B

T2 2HEMEMAFNELE RS H(X 5, n=80)

(P<0.05). Z5HR LK 3.
24 2 HAR KB

2 YH R LA B R A BREN A B O AN
RRR, HERAEE, S50 0E 4,

Tab.2 Comparison of results on neurobehavioral tests between the two groups(x £ s, n=80)

25 g 17 N B ik 1 E K I JR A U — A
o 4L VRIT T 4.01£0.57 4.12+0.43 4.13+0.36 3.96+0.21 4.22+0.33
S WBIT IR 5.98+0.31% 5.90+0.41% 6.01£0.35% 6.04+0.332 6.09+0.37%
s YRIT T 4.06+0.43 4.10+0.37 4.11£0.38 4.00+0.24 4.21+0.35
e NEpigE 6.20+0.2912 6.17+0.2912 6.24+0.3312 6.22+0.2612 6.20+0.3112
i SRR Bt M E, DP<0.05; S RAIAITRIAIEL, 2P<0.05.
Note: Compared with the control group at the same time, "P<0.05; compared with before treatment in the same group, ?P<0.05.
FT3 2AMFEFAH(X L5, n=80)
Tab.3 Comparison of serological indicators between the two groups(x £ s, n=80
p g group >
5 I} (8] NSE/pg-L™! GFAP/pg-L™! MBP/pg-L™! S-100B/pg-L™! TLR-4/pg-mL""!
sl VAT R 26.42+10.73 2012.33+146.12 3.25+0.71 1.50+0.68 16.17+£6.22
e WBIT G 14.18+5.65? 1831.11+126.74» 2.67+0.622 0.96+0.402 11.56+5.04?
WL VRIT R 25.87+10.29 2 001.56+148.75 3.26+0.73 1.48+0.68 16.10+6.31
%% GBI E 11.46+4.319% 1 649.52+118.2392 2.05+£0.5992 0.69+0.311Y2 8.22+4,23D2)

e SEE B IRAAMLE, VP<0.05: SRARITHEIAHLL, 2P<0.05.

Note: Compared with the control group at the same time, P<0.05; compared with before treatment in the same group, ?P<0.05.

T4 2HLE RN

Tab. 4 Comparison of adverse reactions between the two

groups
w5 ; AN KR /1) BAR RN
i R 7)) A A )
X REH 80 3 2 6 13.75
Mg 80 2 2 4 10.00
7 0.210 0.000 0.430 0.672
P >0.05 >0.05 >0.05 >0.05
3 iTig

LRI, mNGF MEEFHEE8ih. &
MR AR F MM L R MR E, U
mNGF [ 58 % 7 B A2 2212 1) #0 22 s vk & H.
U LRG0 AR TR L 2 27 RO B, X
MM RACT WELA, MEHFSEZEN 93.75%,
T B i Bl E R sk BB B mNGF V697 2 Be UL
BRI TT RO, HECH mNGF J697 3R H AL,
HkiE—3. mNGF 2 —MH&EERET, 75
T/NRE R, FESHIELEMETTMAEK.
HedE. BETEAAEIEUETY, HETHE H T ea s R
DIMEEFIR A R G, TR SN - R o H
R FN. NBNA & 50 H PF4r U2 1 Bl
WL B A B R, B MA mNGF J5iR97
AR . X REE N mNGF J# i 5
TRIMEF A(tyrosine kinase, TrkA)SZ 18 45 & UK 5)) 3 [A]
[P)2I5, H G TrkA 32RO 22 o 38 5l 5 A7 7
Lee S5U2h@ i 5250 UF 552, 2 #H4 AE K IR i 4 Ak
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R 2 5 B T 2 O A B R 1 R B R A B TR
TZEMERET 6 F5H SN, FEET B
(neclear factor kB, NF-xB)#% % 30E KT IR,
1M NF-kB 115 4% 5k D5 i s DU i 40 i A2 v 1)
AHIE T8 LA AR R S . mNGF 897
B0 )L, RO 2 )L &4 N 2ElE
SERIEHETE, NSE S5 IMLiE M #5245 s EW KT
FEAR, VLBH 2 FRZGWy7T ALY, X2 RN i B
BEBR LA #P22 GRS B AR If A FHL g R0 3 i 1
YEFE, AR FMLHI AT BE A2 R Dy oS-It H
ARG RS2 6-F 5 2 L F I,
T VL 8% 2H A0 S o I T AL I 5 R PE T, R A
7E M B BEBR ) B 97 2 B BA mNGF 8797 .
L7 0 28 453493 A 75400 B fe 6% o0 D00 o 45 195 72
B, WATE R BRI 2 —, EF K
L BLIMTE , 04T NSE & Msh &8 bs 9214k,
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TR R IEH K R @GFAP 1EMLIE T /K- FA8 L 5
NSE AL, 1EANEERRAMMirEES, HX)
JB2 J57 44 53 4 L A e R P AR S, IV K
PR S ERERIEGILR; @MPB A
P 22 A AR R Ay B R e 4R R, i i
P BE R R BN AN s @S-1008 1E A —Fl i 4
siEEA, HAEHRAMWEE, E¥EKRETARA
BRMEEH, WEREARAAMHENR KM,
EFIEOLT, SRS ERAL, ML, 4
o 3 S ARG, S-1008 2 I 40 a5 3% T 1L
W, AR ME b S 5 B R R R . IR
JiT 2 AR A R B S IEAHOG; BTLR-4 N5 NF-xB
A, NF-xB # TLR-4 #i&, 575 &MN, 5]
RAVERA,  TEIRE A R0 40 B DA A AR
2o BEARER 3 BAPEI AR E N F 1 B PR
(145 A IR & R4 T R AL, B
I mNGF et i 40 e 2 AL IR, P2t
AP ATPE, AT R FE AT E IR I 4 A S Al o
SAGERIEE . FAMERUS, R H e
il TLR-4 /K, Ml 4tk [, B#iEs S i fix 5
B, JRERMNHURFEE . W NLE R, WA E
FRER T, EIRHEIAS 33— P AU S, XA
AW R AN — B 57 A, {HEE RS A
252, mNGF EM 4 A M GEEE T RIE
THEEEM.

A FEIRTT SR AS B SR I, 2 28 )L
BIFAE R B Ml B IRV IBLE, AT R A2 il
TWEMRBRAE S R . AESEV R, mNGF fg
A RS MPB. TLR-4. S-100p 244455
BWIK, REIIEIT 505 B2 LR A U7
M, W RNGEELMAEThEE, SAM RS R —
o RIS E N, # K I B AR AR A
mNGF 697 5 tH L B A R N, H R B2 A,
AR ML R 8. AREIN 2 AnER
ANBH, UiBH I mNGF J897 KRB IA BN K
R, AR . KEHREER, mNGF 78R
I7 H AR (L 2R BE . PR . R BRI
YRR AN SR EHEEN, FHASIMEA R M8,

g L ATR, mNGF 697 68 I 55 B0 451497 -
P2 )L UM E R br & 2, SGE B LA T N Bl
IR 2224 o (HAREFREARBE AR, REKH
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