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Application of nerve growth factor, methylprednisolone, and mild
hypothermia in acute spinal cord injury and their effect on
oxidative stress

Qiang Zhu, Guo-liang Hu, Quan-chun Li, Ze-xin Li
(Department of Neurosurgery, Affiliated Hospital of Yan'an University, Yan'an, Shaanxi 716000, China)

Abstract: Objective Application of nerve growth factor, methylprednisolone, and mild hypothermia in
acute spinal cord injury and the effect on oxidative stress. Methods Totally 132 patients with acute spinal cord
injury admitted to our hospital from May 2016 to June 2018 were included in the control group and the observation
group according to the random number table, 66 cases in each group. The control group was intravenously injected
with methylprednisolone sodium succinate for an initial dose of 30 mg/kg, followed by continuous intravenous
infusion for 23 hours at a rate of 5.4 mg/kg per hour and mild hypothermia treatment, and the intravenous drip of
hibernating mixture was given for 24 h. On the basis of the control group, the observation group received
intramuscular injection of mouse nerve growth factor 30 pg/d, continuous administration for 2 months. Recovery
indexes of spinal cord function in the two groups were compared, including: ADL score, exercise test score, tactile
test score, and acupuncture test score. The changes of oxidative stress levels in serum GSH-Px and SOD levels were
observed, as well as the complications in the clinical efficacy of the two groups. Results The ADL, exercise test,

tactile test, and acupuncture test of the two groups were higher than those of before treatment, and the elevated level
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of the observation group was significantly higher than that of the control group (P < 0.05). The level of Oxidative

stress markers (GSH-Px and SOD) of both groups were increased after treatment, and the elevated levels in the

observation group were significantly higher than control group (P < 0.05). However, there was no significant

difference in the incidence of complications between the two groups (P > 0.05). Conclusion Rat nerve growth

factor, methylprednisolone combined with mild hypothermia can improve the recovery of nerve function and the

quality of life of patients with acute spinal cord injury.

Keywords: acute spinal cord injury; mouse nerve growth factor; methylprednisolone; mild hypothermia;

GSH-Px; SOD

2 MEH B (acute spinal cord injury, ASCI) J&
R W — Rz s RGN0, W FBEORERR R

e PR AL

IEIE I REFIZ S DI RERE RN, T R IRAORE
PR FTENRE ST, 4 7 00 B (ORI BIAE SR DUEE
H o gk A VAR R SR B O O AR A
JEIRL, 2R T S AE S A M I S5 105 | A At 2 00
S A SR T s R I PR R T ASCI
A7 58, AR YT i e o e I A B R L i AR
FEAAU T, AT A DY Rt T AN R R AR K. PP
T PG BRI U RAFRCR, (H X 22 D Rk
FAMR, RHARST BRI R E S, KEfE %7
R e e 2 R E AR B . B A L
M. WIRARGUEG . B KRS RO B
MR N T (mNGF) /N EUIUE IR B 24521,
X HE PR 22 U SR AR I . MR A0 O A A —
MPERT, i PR ] HAR A A i 407 . A1 i
I 2 R GEBIBNR , T e R0 Bl 2
REVK . ARWFFEEAG AR A K I T T el
A AR IELAE S BE TR T, I WX A Al
JL K R R

1 AREAEE

1 —RHER

PEHL 2016 4F 5 H —2018 4F 6 J %It % K24 [ g B
BEWSIA A 2k B AR 4 AR A 132 AR A R 4
Xt A2 T AR IATF B A W sl e s yA T s AR

[

A TE M BRI W4T s 24 KK FiRy7 . Bl
BE 6ol XA h Bk S2 4, Lotk 1465 P
AEWY (35.8+9.5) % ; ZM B ABER < 3 hy 245
o S 27 B, s BAVE 24491, A5 10 6], Hofth 5
1] 5 32 475 3R « AR 25 3], #iAE 26 1], B #E 10 491, #F
FEMNE B 5 081 5 5% A R 41 02 25 (ASIA) #H 2 T g
S AGALELBY 224, C 4334, WA H
PESLEG, 2ok 15015 P 4E IR (36.1 £9.6) % s &2
EABENT <3 hy ZOA: Ll 286, &
ZSBNTE 24 45), MAS O ), At S 9 B2 AERA IR
HE 24 ], 35HE 27 5], B A 11 451) A A o I B 4 491
ASIA ¥ Z I BES> P - A 9% 9 ], B 9% 24 1, C 94 33 51 .
PR e . AR . 2R ASIA
LR P Z B R, R TG T E X
(P>0.05) (W2 1). HAbR#E: OFEH N 18 ~65%
MR R E, BIGIRERMER T, O/ G
ASIA il € B IZ Wi ks HES), 45 & CT A/s g 2L R ni %
(MRD &2 @OF A3 h AR, HEBRbRE:
OB AHM LR G ER; QA EL . . B
DIREREfe % QIR SN E L, @EA™
YR R GBI ;. @A I Wi i F/s ik 4
R A E R E AT RS, BEAEE
2B R A
1.2 BFAHE

WAL H e ABE G e AT 8 LN BT, 46
HITREATHEB WEAR . BN E AR, BT AR

®1 PMHEBE-RABILR

1 Hrtl @ﬂ_?%/ A /451 ASIA MR DIRESY /151 2B/

Bl (Y, xxs) A maIE MG A A% B2 CZ%  HEHE ZiME oM R
Mg 5115 36.1+9.6 28 24 9 5 11 22 33 24 27 11 4
XU 52/14  358+9.5 27 24 0 5 9 24 33 25 26 10 5
X/t 0040  0.180 2300 0.290 0.200
PfE 0.834  0.857 0.513 0.866 0.978




%23 1)

A, G5 B A KA T AR & F SR e S BB v X O Bt S UK P 52

Bk . PR BK . BEEMA RS ERAYG
J7 o WAL FH AT ARG IR 45 T 9% 805 AR
N EZ YA S N P R S D g
1.2 Ay kO v e e (E 25 A A
il 257 BN ], B 25 ME -5 . H20040845, #LA% 40 mg) ,
W16 7 R 30 me/kg (R, FEFFLLEIT YT,
15 min & Bk 55 58 58 KA & 05 B 15 45 min,
B S5 7 K e T R A7 =2 A g L Al 3 4 48 B B TR
L 5.4 mg/ (kg h) By 3 BERR 2L DK 11 23 ho X HE
o T WALIRIARYY , R A Hema B2 5 T /T, T
IR A T AL AR E o 32 ~ 35°C, FRIR TR it Al 45 7
# Ik I TE A IR A (0.9% S AL Al 500 ml | 5P
100 mg . 5 A% 100 mg WREEBE 100 mg) 4EHF24 h.
122 WLZE fEXT BRI AL T, LA TE SRR
P2 A KT 30 pg [&7 288 (b ) A il 25 e dn A
FRANE], FEZ5MET5: S20060023, FiA%30 pgl, FH2ml
AR R (BOR RS T Wi, 1 IR/, F72E
B2 H .
1.3 HfEIRAE
131 BHEAERA(ADL)Fo XA BEIRIT
AEHEE . K. B, ZEA . HEMEH . HER
PG i RS mER . P TE . LTI
B 10 TN 25 #EATIE 40, & U5 BOIN 53 B g
Uk B A= 1 BB )R SR
132 iE3F) R EAR SRS KIEE R
1t 28 2 43 2 B b v 45 TR AT P 4, A0
o W B i 28 T RE R SRR AT
133 SiFFIeAas  WALRE S ITERIT T (FAR
JE ) FAYT G E S ml F ki, 75 30 min, 2.0
B L5 R FH T EEC 0 72 W o 4 6 (ELISA) A Y 1t
i ' GSH-Px 1 SOD 7K - . H i ifi 7 GSH-Px 7K -
SR B AR OB 2 28 B R (DTNB) BLEE AT, i
15 SOD 7K1 SR B B 0 S A0 Tl v A, B P 5]
W A AR MAEY R A RAR, IF
Foe R U] S AT A
134  Jt&xz MEWAREEBT P RESEE
Jiti 0 SR e | WA PRI SR R PR . T AR IE R
N 55 I RAE
14 Sit=FiE

O 23 A1 R 1 SPSS 20.0 G4k . 1RO
DAFEL + bR 25 (x 2 s) R, HRECH R 505 114K

PO R LB (%) Fon, W RS . P<
0.05 4 Z A G2 Lo

2 HR

W ZH ADL S LE 3

WITHT(F ARG ) PR B ADLIF4r b, 2
SFEG I F R L (P>0.05); P4 B EIEIT S ADL
WA S5IRIFA e, ZRA5IT%E L (P<0.05),
BT IEBIRITRIT s IRYT IR WAL R ADL T4
i, 2R HHI¥EL(P<0.05), WEHART
XTREZH ;AR IR YT TS ADL I 43 251 T
LSRG E L (P<0.05), WEHITSE T
M. W2,

2.1

F2 THHAADLITSEEE: (n=66, x+s)
215 YRYTHT ey = IR HIE 2206
pUEZSI | 69.74 + 10.64 8335+ 15.13 13.61 +4.49
X B ZH 68.93 £9.93 73.54 + 14.84 4.61 +4.91
fi 0.452 3.761 10.989
P{E 0.652 0.000 0.000

2.2 WAHIED. LR TR EKEEITS LR
WITH (FARJE), WA 5X R4z ). fi
W SRR A PR LA, RIS E (P>
0.05); WULBRFEIRITIFIZ . il 5k BB 5 4 A
T SIBIPRT A, 2R A SIEE X (P <0.05),
WITIE T & BIT R AR EEsh . filde KAl
kA VR LR, 25 R A Geit A L (P <0.05)
B = T IRl WAL EIB TR B 8 . il
B SRR GRS AT 1 M L, ERA ST F
B (P<0.05), WA rm TAIRA, WE3,
2.3 WAAIME GSH-Px#1SOD /K F Lk ik
BIFHT(F ARG ), P4 13 GSH-Px Ml
SOD /KF- b #e, ZRIgiit @ X (P>0.05); P4
IR YT A I GSH-Px #1 SOD /K °F 534 97 Aii e
B, Z2RA%ITH%EX(P<0.05), EI7ETHE;
Wi 2 5 3R Y7 IS L4 GSH-Px 1 SOD /K e #, 2%
S G E L (P <0.05), WL & T 0 M4
Wi 40 H &R 7 A S LY GSH-Px Fl SOD 22 (i L %%,
ZRH G E L (P<0.05), WL A AR oK
TR R TR W4,

- 81 -



EBREAE

41314

x3 WAEHEE MERHREREIENLE (n1=66, x+s)
- iz3) ko BB
: VR HT biepid= IBITHIG A RYTED WWIE IRITHIRZEE IR WTE IR 2EME
ML 39.15+8.99 7226+1253  33.112646 5598+6.55 89.43+959 33.45+3.04 57.83+8.73 88.22+13.87 30.39+4.86
MIBZH 40.07£9.05 60421293  2035+6.12 5579+6.03 7564+9.11 17.85+3.08 58.14=858 74.85+12.05 16.71+6.53
tfE 0.586 5342 11.649 0.106 8.470 29.285 0.206 5.912 13.653
P 0.559 0.000 0.000 0.915 0.000 0.000 0.873 0.000 0.000
R4 WAME GSH-PxF1SODKELLE (n=66,xxs)
- GSH-Px/(mg/L.) SOD/(u/ml)
I
TRYTHT R IE IR 208 TRYTHT WITIE IRITHTG 208
pUEZSAE| 6.85 £ 1.47 14.53 +2.24 7.68 £0.77 69.74 = 16.64 125.25 = 12.31 55.51+4.33
X HE 2] 6.98 +1.62 12.59 +2.31 5.70 £ 0.69 70.93 = 17.02 92.08 +12.78 21.15+4.24
1 0.420 4263 15.558 0.354 13.218 46.061
P1H 0.675 0.000 0.000 0.724 0.000 0.000
24 MABREHLELR e K 7 R AME R AR T, AR gk

WREE L B Y ST P 3 451, b bl JR g 5 461,
PRt 97 3 ), T ARIE SO 5 1), I A hE B kA
R 242% 5 X IR AL R Y B AR R YL 4 1), LB
G 4], NS 30, T A TE SO 4 4
IR AE R RN 22.7% ;. PIEH IT R AE R T
B, ZRBIEGEITFEL(P>0.05), WES.

*5 WHBEHEAELRE (n=66)

- i LY TS TE M VA 4 R = X s 1 R ¥4
. 11 Ve 0 R i 77 N 177 = 3.7
=S| 3 5 3 5 242
X R 2R 4 4 3 4 22.7
X 1E 0.180 0.120 0.000 0.120 0.040
P{H 0.668 0.730 1.000 0.730 0.837
3 itig

PR B B A5 RT3 D DR A4 R A D A
o i gk R A5 2l MER B P AR AL L i
16 ) A AT PR BT, T A SRR T
PEAT SRR, REWTTCHRIE , Ak & VE )2 & S
B AR EENRY, Ha R —R AT
AR BE B R, MR O I PRG T 2 E A E Ab
H Gy, R S E A AR L 0 S g
BB AEM S (R R R B BOCR A RIVE T, rhili gk
RN, X R MR Z AR AR B

]

SRR AR P A o Al SRR, X R
O3 J5 D REM A AR KR B fe dEAE D, WFoekiE,
RORIA YT Be A AR P S A0 ML DI, U A R Ak
KA AP FE EH LR R E RN TS
V. AR 3L X S R 45 R B 2 D) R A R
eI

WFoT 4 A Wos , WA A BTG T S
ADL Sy, a8l | filid B A A0 e A A PF 2 8GR I Al
PIThwr, AR SR e ol 16 97 O SOk A
ZUBERIKE A —E et B . teoh, WEA
IRI7 )R ADL PP a3l il o ST RS2 A £ 0
TR R, R B R 28 AR K I AR R TR
I S AR A 2 T RE Y R A T S
AU A B I PRAE R o PP SR e FL A i A
AR, 3 RGR)  HTA R TA E oh sl Y
A, BRI RE R ML, DR R A B R, DGR
HARBITVESCE, SCEM AL SIRE. [Fm
P AER I 3k T LA % A 2 R R A R, R R
UG LA oK, R R R 2 — 2B 5, B
A e IR T ROR o TR B HE A b 5 SRR 2 AR KA
TAE A2 E IR, R i 2 A0 i 8 Ak B
2, ARHE TSGR A AR, e R E 2 RE A9 1K
i, FERGEZ B O GEARE) . 1673 BEH
QU AP i o U R (N & V= )
(mNGF) HJHEEER, P TEA TS th LG 24 1R

- 82



%23 4 A, G5 B A KA T AR & F SR e S BB v X O Bt S UK P 52
7R A i heterozygous for hybrid translocation strains produce rare eight-

SR I O B R B0 IS R A Ak R R A G 3=
BHLH Z —, ERRT s 2 MM T oA
YERU, GSH-Px il SOD J& 48 1k b7 38 F2 1 H e
(52 1 R F-, Hodr SOD RE i Ak 48 A b 9 B B 1A=
BT AL A s GSH-Px W B4 fif it A Ak, T B4
Ji P A AR AR SR A 7 A R A P B SR, BEL BT i R
i AR RN, DT K LR A A RSS2 A R T
AE 52 B 1 4E MY Il GSH=Px 1 SOD 7K - 0] L) 2
R 5 401 401 s 1 B I K A 22 T il 401 405 45 ik Ok
PG AR ™  ARAFIR AR BN, MERLLIRYT G I
15 GSH-Px H1 SOD 7K - Fh i #5 JBE OR T % i1, &9
RO A KW W SR IBBES WA IR T o B3
1R AR Y GSH-Px 1 SOD 25 47 48 1k fiff 1) 3% 4
5 Y o 20 ML P A R0 R A RE L R R £
IR VS AR U EZY 1K= - A 2 S A DR R
WA R R IR A, A B AL, AR BTt
SRR, T AR LI YT RE S0 F O R A
Uk 2 i J Ao A IS g R T, AR AR A 2 A T
FEXT GSH-Px #1 SOD 1Y 520 - [m] If A SCAIF 92 45 34
7R, mNGF Xt i & & AL R BOK - A B 5 m .
XATREE S A K F P gifd & . k. 4E
FE R 0318 2 AT W E I OCHK , mNGF A 38 i B Ik
X P 25 4 T () Fas 8 73R G B0 R e R &
fif—3 ( Caspase-3) MFE35, NG PISK/Akt {5 538 i
SR 20 M P 2 R R G L B O DL R 2R
CREEL N S NTE K =R AT §7 2 SR
KBV REER S W TEE, B ARG
HE 7 I3 GSH-Px A1 SOD 7K - 30 i i 3 o {HAR 30X
I PR YA I A 2 i W% 31 1L 3 GSH-Px AT SOD 2k
IS, AW HL B A i — 25
OEARSCIA L, Aok 4 T ae 5 E Ak %
TR AE G ER AL T ELAR B9 7 1]

gi bk, EREIIRITIE RN, R
2 K B AR R T S R0 T A AL
R HE S8 3 Pl R DI RE R A2, R AR A A N oK
-, BT I R A

& £ X B

[1] KASBEKAR D P, REKHA S. Neurospora tetraspermacrosses

spored asci-bearing heterokaryotic ascospores[J]. Journal of

Biosciences, 2017, 42(1): 15-21.
[2] SINGH A, SRIVASTAVA R N, AGRAHARI A, et al. Proton
NMR based serum metabolic profile correlates with the
neurological recovery in treated acute spinal cord injury (ASCI)
subjects: a pilot study[J]. Clinica Chimica Acta, 2018, 480(2018):
150-160.
AR, FEAREE, SR TR B2 E RIS ke e ih
I 7 AR R IR PRV 1], Z9PFHTSE, 2017, 40(12):
1741-1744.
ZRRN, BEETI, GO . B2 R I IR B e TR R FA R
BT L S A T RO B (0], TR AL SR 2,
2016, 12(2): 138-140.
ETTR AR AR R 27 2 2R I PRAR HE(ASIA 2011 i)
5B B TT RO o i 32 (0], v I RE A2 LIRS Bk, 2012, 8:
797-800.
F, LR, A, SRR 22 4 e BRAR A
AR ECHBEIT S0, b E R e 5 5L, 2015, 21(8):
879-882.
G, AR B, RS0, HURERR AR SR TE S B T ik o
R[] P EAAE A B4R, 2015, 25(2): 174-178.
TrofiB, Wrlbe, 25, 45 . T JE LG i FR R T X K RV B
R PERII]. BB, 2015, 38(2): 147-150.
ESISC, T, KL, % TRJERBEME T H IR H
TR IR RITALI]. P 225528, 2015, 9(2): 45-46.
[10] BRSCHE, ZEmRer, MR, 45 . ARIR A B 15 5 S M T e
JoT 40 B X A= g 52 e [J]. v LN AR B 4R 2016, 32(4):
289-292.
B, R, H0, S H R SRR DR A BRI 2T
PG 3 BV T R HILR (0] o FEl A B A 2723, 2017, 39(4):
440-447.
R, ARV, BRA A . 2SR B AR b A N
SN e 2 AR A A% A T B R S 4 T[], ¥ T B B A A,
2018, 24(10): 979-981.
XSS AR e A A PTG R B i UL M348 K% SOD
MDA il GSH-px A4 521 [7]. H[E B B BE 22443, 2015, 30(2):
160-164.

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[11]

[12]

[13]

(5KVUfE 2hifH)

A5 A R, AR, SR, 5 RMEERET . E
IR IR B 5 e 78 S P A0 3 71 98 10 P B 3 S AR N P 174
SR I]. P EBCE 2R, 2021, 31(23): 79-83.

Cite this article as: ZHU Q, HU G L, LI Q C, et al. Application of
nerve growth factor, methylprednisolone, and mild hypothermia in

acute spinal cord injury and their effect on oxidative stress[J]. China
Journal of Modern Medicine, 2021, 31(23): 79-83.

+ 83 -



