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Cerebral Protection of Nalmefene in Children with Severe Craniocerebral Injury

Yang Liangmin, Xie Xiaojuan, Ma Ligang, Song Shaotuan ( The First Affiliated Hospital of Henan University of Science and
Technology, Henan Luoyang 471000, China)

[ Abstract] Objective: To observe the clinical effects of nalmefene hydrochloride in the cerebral protection of children with severe
craniocerebral injury. Methods: A total of 61 children with severe craniocerebral injury admitted into our hospital from Jan. 2016 to
Mar. 2017 were extracted to be divided into observation group (n=34) and control group (n=27) through whether or not with the
application of nalmefene hydrochloride. The common carotid artery blood flow, serum neurological function ( dynorphin, endorphin,
neuron-specific enolase) and serum inflammatory factors (IL4, IL-6, IL-10, TNF-a) indicators were compared between two groups at
1d,3d,5d, and 7 d after surgery. And differences in treatment prognosis and adverse drug reactions between two groups were

analyzed. Results: Serum dynorphin, endorphin and neuron-specific enolase decreased significantly in two groups at3 d, 5 d, and 7 d,
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and the decrease was greater in observation group, with statistically significant differences (P<0.05). The common carotid artery blood

flow velocity in two groups increased significantly in 3 d, 5 d, 7 d, and the increase in observation group was greater, and the difference

was statistically significant (P<0.05). There was no significant difference in serum IL-6, TNF-a, IL-4 and IL-10 levels between two

groups (P>0.05). The serum proinflammatory factors IL-6 and TNF-a decreased significantly in two groups at 3 d, 5 d, and 7 d after

surgery, and the decrease was greater in observation group ( P<0.05). The serum anti-inflammatory factors IL-4 and IL-10 increased

significantly in two groups at 3 d, 5 d, and 7 d after surgery, and the increase in observation group was greater, with statistically

significant difference (P<0.05). Conclusion; Nimesulone hydrochloride can effectively improve the common carotid artery blood flow,

relief the serum neurological function related indicators dynorphin, endorphin, neuron specific enolase for secondary pathological injury

of cerebral injury, reduce the high expression of proinflammatory factors and promote high expression of anti-inflammatory factors, so as

to provide cerebral protection for children with severe craniocerebral injury.

[ Keywords | nalmefene hydrochloride ; severe craniocerebral injury; cerebral protection; children

WFFEIUESE, o 8 107 A8 3 A 7 B R AR D HOIR S T
3 SR B N PR BT R ORS00 1k 4 K P il 45 405 1Y)
K 5 A DRI S DR 5 B PR o] e JOR g e ot
T 003 50 A R R I DB R R R R4 6 0% i
R SE P IRE A 32 AR BT, E AT R SRR 5 ik
S FRAR AN SE S5 1T 40 AP BT JORORE A, XM 22 il
i B R AR AR (AR DG ER R 4 56 55 %
JEE i3 5 A FEO LA OR3P T ik 52 ke > 9 HL
1 G o 0 P U BT R JOR (iR PRI ) i
P EEUBAR bR (M 2o eI BB ) S i R
TR B A DL B4 SCRR SRR R A 5 25 %) B B2 P il 45 47
FAREBILM SRS . T, AR R BRI
HEE U T AR B IL AP R, ARG 1 d.3 d,
5.d.7 d FA A B G AR FH AR SCHR AR AR AL I L, LI

RS T AU 5 A LB
1 SR

1.1 —fFH

L2016 4F 1 % 2017 4E 3 J Tl iiois i 5 5 i g
P05 FAR B IL R B I X 52, I8 a8 ABRIE . (1) FF I 7R
3~ 12 % RATHZLE CT #5124 1 5 U 4545 47 7
FRFARIEGIT 5 (2) FARBEEIGA], AR PTG (3) 5
ILER BT S A, HEBRAR . RJFIET; 4k &
PEFLHIM ;10 d NGB 10 d N IEIAYY . ¥ bR bR
61 {51 5 J32 Fii oG 463 495 F- AR FR L AIF9E 48 02 75 I T 26
T2 94 26 55VA 7 43 B A RN BRZH . W 4 R LAE IR 1k
G E G TR RV S A SN A =8 vE5 g i
B (P>0.05),lLFE 1,

Fz1 WERAMIBARIL—RERLE i
g1l - o P51 _ Wﬁ% _ _ E S ____
3 ‘g KA BA Y& 7] Jii 2445 8 JEE i fieo RIS
WMEELH 34 6.78+1.28 18 16 16 13 5 8 18 8
Xt B 21 24 6.89+1.34 15 12 14 10 3 5 14 8
X B 0.33 0.41 0.22 0.39
P >0. 05 >0. 05 >0. 05 >0. 05

1.2 #BRFH=*

U2 AR LA H B B 1 0. 25 ~ 2.0 g/kg BEK,
TR T 5 15 mg/kg TR BN , 4248 R C 5
0.1 g/kg B L FIRIT 2B LATHF B F ARG, W
RHBILARJG A TERIRANEIFES W (4205, RE
BIGL5) # KR ERYT , B 2 mL, BR 2 IR,

1.3 MR

W EILITARE 1 d3 d.5 d.7 d &40 B
DU TS ik L 0L P 22 DB | LI 28 1k PF - S5 HE A
FrgErt A BB ILAR LN B R TR FR A, SRR YT
T AE B0 SN RGO 290 B0 Jok i 28 3 L
RS 5 000985 A 28 D) BE i b A 435 5 M JIK | PR JIK
Pt 25 TR S P P A TS5 R P T R £ 92 1 o e 3 )
FE ., MLHE R AR T35 ML TL-6  TNF-a TL4 TL-10 %5
K FH R B 95 W FRHC B0 v 5
L4 %it#sk

K HI SPSS 20. 0 AR EHE AT AR B, T OB

xxs Fon R ¢ K 22 41 LR FH O 22 40 W, 1RO
BERH X K5, P<0. 05 WEFAESIFE L,

2 #XR

2.1 FmABILKFAANE 8E SRS ILEK
E LR 2 WAL AN BR4H B LR Fp s N R
A E B E R G IT2FE L (P>0.05) .

®2 WMARBIARPENEMESESHILE

20 57) %% Fi5i P/ kPa Wi 453 ./ kPa
hay;lesa) 27 20.51+4. 49 8.94+6. 08
MEEH 34 20. 44%3. 71 8.04x4.71

! 0. 067 0. 651
P >0. 05 >0. 05

2.2 WL EILH K B IK R e fe AV 22 5 Ae Al K 5 AR
b

POZH A LR 1 K 20050 20 ik il 3 8B | I 3 5
K P MERK 28 0 R S 1 0 B AL L 3R 25 R TC ST



- 18 - JUAL2E 5 4 & 2018 £ 5 24 £ 5 12 # Journal of Pediatric Pharmacy 2018, Vol. 24, No. 12

B (P>0.05) ; 7 2H f8 L i 38 3 Mk Ik L P9 kK #2200
PR PER AL BEAE 3 d.5 4.7 d HRIRBRAR, (O ULER 4 L
VAR B K, 25 A Gei 247 L (P<0. 05) ; 4L 3 8. 3
K MLAGEEAE 3 d.5 d.7 d AR T (H g2 i L T
IR R, ZRAGIT#E L (P<0.05), WL#&K3,

®3 WARILHZZBKMIR M B LZIhREIR X IEIRILE

an A HEFK L il va AR/ %?ééfﬁ”ﬁ%@ﬁ
T/ (ml/s) (pg/mL) (py/mL)  FHLAY (pg/mL)
AFE1d  8.47:1.21 188.69+15.41  222.72+16.87  109.23+11.88
ARFE3d  10.21£1.31 176.54+15.27  218.71x16.10  100.28+11. 61
R AFESd  12.25¢1.38 164.31£15.01  197.44£15.97  93.44£10.97
RIFTd  17.44+1.71 143.38+14.68  172.11£15.89  87.56+10. 56
F 14.51 21.22 23.53 8.22
P <0.05 <0.05 <0.05 <0.05
AETd  8.41£1.19 189.41+15.32  223.92+16.87  110.23+11.81
ARIF3d 14.56£1.54"  171.44£15.06° 211.1316.67°  97.34x11.22"

W AFS5d 18.88+1.79% 143.25+14.28" 187.4115.12" 87.94x10.44"
AFTd 26.81£2.17° 131.79+14.08° 151.28+15.37"  71.28+9.47"

F 11.55 24.56 18.52 14.32

P <0.05 <0.05 <0.05 <0.05

o« SXTRALILE, P<0.05

2.3 WMABINLFETHKX HKEMERTHE

W4 LARET 1 KW 1L-6 , TNF-a  TL4 | IL-10 7K
VR 2R R TG T2 E R L (P>0.05) 5 W 2H A8 L I i 2
RF IL-6 TNF-a KRG 3 d.5 d.7 d IR FEAL,
{ARER L LB RN K, 2 R A S it % & L (P<
0.05) ; 4 B ILMIE PR K+ IL4 IL-10 /K FAEAR 5
3d.5d.7 dAREKEETE, (BULEE A BB LT B 0ok, 22
SAGIFE L (P<0.05) , WLk 4,

F4 WHBILOBER RAEXEFEEE pg/mL
an HARHEF LR FEF
IL6 TNF-a IL4 IL-10
ARJG1d  17.99£1.63  5.86+1.21  10.43£1.08  18.43x1.54
AE3d 1477127 4.79:1.19  12.08+1.31  20.44x1.63
AL RESd  11.28+1.12  4.63:1.07  13.21£1.60  23.48+1.81
AE7d  10.21£1.08  3.89+0.88  14.97:1.88  25.882.08
F 16.52 6.32 5.51 8.25
P <0.05 <0.05 <0.05 <0.03
AE1d  17.89:1.64 5924120  10.44:1.07  18.44x1.61
AJF3d 13.15£1.18"  4.63£1.07"  13.17¢1.06°  23.49+1.79 "
i ﬂfﬁsa 10.34£1.01°  3.71:0.89°  14.11x1.27° 25.21x1.89°
AFETd  8.7920.88"  3.01x0.74*  16.88+1.84" 28.88x2.08
F 7.66 8.52 14.52 13.25
P <0.05 <0.05 <0.05 <0.05

T+ SXIRALHAR, P<0. 05
2.4 T EILR BRI
WG £ L TCT IR Wil S o 26 M T S S 240
AN RN 5], o HE 2 R L g 0 S 2 8] (R IR
P B8 1) ORI S 4 ) (R PR 3 41
W 1)) TCEYIAS RSO ]

3 i
B F) PRSP BT R R A B A AR B Y DI RE, 32

TR PN AR RO O R AR R T g U RE
NIRRT | R R Y S I T (HR S LA
G Az A R A B T 9 1 DR O A I N BOIRAS R
i ki 463473 £ B4 P DR BT R O e R AR I, A T A PN U
PEBT B R A —Fp A B D e R AW AR
F P B A R NE , I A 22 i AR T 4 P A 6
1310 FRERYN 6 553 ik 3 4 P BELUATT P VR BT R 5
T BT R A2 AR EE G, DT B i A0 i e AR | 2 1
iy 200 B P S - 2L 1 I A 200 B A AR e M DR A
LT JRE S 7 F10 ) A I 57 WA 00 A0 A 1T Y70 3
St o A 7 45 , A L A A 5 8 T Ik S e A
PAGRAE A EI G A4 M O R R AR gl 98 05 5 1%
G2 PSRBT K 32 AR HE BRI A L, B R AR 2
L3 SRR (1 1l v e RN I3 i N R A 3
SR 2RI KR R AR D AT R R L )2

G AR B ILAR G 48 h W 5y & B4k &
PR 47 , A0 4k M O S P R O R RE % T R R
FET5ELA B 1k A 5 495 K83 T I A & v A 5 40 9 AR
B THRG , SOAN IR S0 WL 40 56 25 78 75 % i i #8445 - AR
SEOLH 0 i PR 4V T 0022 4 R0 Xt R A BB LA Hh i oy
He A R i 22 R RS 24 = L (P>0.05) , B LA
o VR L B A 463493 S5 LA Hh G 53 475 7K P SE AR AH Y
SRIMANIFFEAR 5 45 B A5 ik, AN RIS B) A (RS 3 d
5.d.7 d) WEA RN T HEZH AR L3005 3 Dk ol 3t 2 B2 | 0l 7
SEMESR | N ME K, 28 0 HE 5 1 B AL L I T L6
TNF-a JL4 TL-10 7K 52 30— %2 i 28 fh ke 3, 208 3l ik
MR | MIEHT R T 114 IL-10 K FERF3dS5d7 d
AN ] BEAR R B T, FLO R 4 8 ) LAR T ol B o K, 2%
SAGIEE L (P<0.05) ML 50 MERK | 1078 P HEERK
L5 P 28 T0 e S PR I B AL 1 | I3 20K R IL-6 ' TNF-a
KRG 3 d.5 d.7 d RIRFEAR, FLREE L LIRS IR
JEW R, 2R A i L (P<0.05) , LAl LI
ERTRAN IS5 T LA I 2 Ve i R A A5 405 TR R L i v
GRS, DT 3k 6 8 A DR 20 A7 1 1o IR S T 119
D EEr O NN R 3 TN NN L 3 N L EE T
SEPE IR AT ) (03 BE R, DT A AR DR A I BT iR
JIT A 3 7 M 4585 4k & R A 0, i — 2B R B I AR B 1
FHUTOL SR ANAHIE 5 A8 UE 5L, MBS A HR LG IR 0 R
SH YN KRR, 5 AT A IR E — 8, I
ERFRYN I IS AELRE XS H 5 0 i 475 F AR B LS 31 i £ 4
YRR, 1 EL AT /D w461 405 - LR AR P IR I F & AE

L5 TR FR RGNS SRR SN R R T2 TR
PEBAT R RS2 ARFE B, o7 A A5k o B i 405 - R UL
BRSBTS DA SN L 20 A e e A B 2 | R 2
DIREAH CHRPRoRME K | DMK | P 28 70 4 S5 A T A i ko
FUIRA 47 (0 20 2 o B A5 , B AR R TR /KO- (R e
PR Pk, DN o P o 52 495 T AR A8 ) LA ) i R 47
YEFE, AT FTREAR /N, TR A fiE R R R 44 55 25 FAIfe IR
NP — 2 5% 5154, A 5 ST BEFE FH 25 71
i IR ITROAEFPLE Sy T e RIS, i



JUAF2E 5 22 £ 2018 5% 24 5% 12 2 Journal of Pediatric Pharmacy 2018, Vol. 24 ,No. 12

.19 -

NI IR PR 5 BB BEE Z IS
SE 3k

(1] A, Fosopk, s, QIUPEIHR 05 88 K B- P MERK |
B AV N R =W L N D N I T N 7o
2016, 32(7) : 865-866.

[2] HAUSER K F, FOLDES J K, TURBEK C S. Dynorphin A (1-13)
neurotoxicity in vitro ; opioid and non-opioid mechanisms in mouse
spinal cord neurons [J]. Exp Neurol, 2017, 16(2) : 361-375.

[3] SHERWOOD T W, ASKWITH C C. Dynorphin opioid peptides en-
hance acid-sensing ion channel 1 a activity and acidosis-in-duced
neuronal death [J]. J Neurosci, 2016, 29(45) . 14371-14380.

(4] K, WRWOC, BAVE. EhFR 4N 3% 25 (Y 245 3RAE F B PR 1

HLI]. T7HEEZY, 2016, 39(4) ; 105-106.

B G, B 2SR BT N S S S IR RAF S [0 ] rE 7 BE R

KEF#AR, 2015, 28(10) ; 560-561.

[6] VINK R, PORTOGHESE P S, FADEN A I. Kappa-Opioid antagonist
improves cellular bioenergetics and recovery after traumatic brain
injury [J]. Am J Physiol, 2016, 261(6) . 1527-1532.

(7] 7. 2EEBEG R mAEHLR S HEF ()], EAb R
PR T2A 2SS, 2016, 25(4) : 191-194.

[8] FADEN A I. Role of thyrotropin-releasing hormone and opiate

[5

[

receptor antagonists in limiting central nervous system injury [ J].
Adv Neurol, 2016, 47(11) : 531-546.
(9] 1EZE. GASEI 25 AR T R R [ )], A RO B 2 4T
2016, 10(3) : 66-68.
[10] SHARMAN H S, PATNAIK R, PATNAIK S, et al. Antibodies
to dynorphin a (1-17) attenuate closed head injury induced
blood-brain barrier disruption, brain edemaformation and brain

pathology in the rat [ J]. Acta Neurochir Suppl, 2016, 106

doi: 10. 13407/j. enki. jpp. 1672-108X. 2018. 12. 006

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

(16) ; 301-306.
w2 JLE SRR AL B85 S 2 MR OC R
5[], LRI 4%RE, 2016, 14(3) : 9-10.
JmUkHe, w2, 2. QIO U A LT NSE /Y B
AR Bl R SCL ). P R R B 2 SRR R, 2017, 12
(12) ; 734-735.
CHIARETTI A, BARONE G, RICCARDI R, et al. NGF, DCX,
and NSE upregulation correlates with severity and outcome of head
trauma in children [ J]. Neurology, 2016, 72(7) : 609-616.
HERGENROEDER G W, REDELL J B, MOORE A N, et al.
Biomarkers in the clinical diagnosis and management of traumatic
brain injury [J]. Mol Diagn Ther, 2016, 12(6) . 345-358.
AW, RBL, SKIE. ANSEIFIRIT 2 UK 1473 BT AL
Sr[d]. BENBIZZRE, 2016, 13(4) : 16-18
Trld, LARM, BRAME, 5. SRRRNSESFXTHT A J LB i1k
M R ERILD]. JURRZY 2250k, 2015, 34(13) ; 214-216.
MERIC E, GUNDUZ A, TURDDI S, et al. The prognostic value
of neuron-specific enolase in head trauma patients [ J]. J Emerg
Med, 2016, 38(3): 297-301.
WUREK J, FEDORA M. The usefulness of SI00B, NSE,
GFAP, NF-H, secretagogin and Hsp70 as a predictive biomarker
of outcome in children with traumatic brain injury [J]. Acta
Neurochir (Wien) , 2016, 154(1): 93-103.
BRI, S0P KORE. 4 S 25 X e A 4 R 4 4
[1]. EERMZAREMZIRIEAGE, 2016, 38(4) : 319-322.
FLLEE, NREME, XI5, ERFRYNSE SF R SR 1 A A
O B MR AR IR RBESE [ ] [ Pk 20 2 22 A1
A 2016, 41 (2): 110-114.
(i - RS A
(Wichs H 381:2018-03-09 &1l H 191:2018-05-26)

=PRI 75 k7R L M 1] SR AT T DR SRR e SR A I A ) LA

Aok emm EAA ARLE GAC, KRR & 27 R0 B (1. B 50 1 2 I R SR B 5% 4 1 4 1 7

NESBEBE 113516 1T

223800;2. 7 &t ERMR A4 M E R s LT EERE , 7L RS AT 210008 )

[(HE] BR AR T ERRILEELE R P & 1R ATE (Hp) 09 IR & Rl ab b4k C »F 23K 3 (U C-UBT) | beik fk F Bk
M (RUT) A Warthin-Starry (W-S) 4% 3 &, 5% B2 4| = b4 5 ok 42 )L Hp B P agls AME, 7% 882017 11 A £2018
F3RALATEARFREILEERRTELEEILE 1200, LA EILERLN 1 AASRIFTC-UBT M LR 287
R A&t A P ICE E AR AR SAT RUT il | ARG 2 R AL AT W-S 4% 3 &R 2 4| Hp &2, FIWT -2 5 A Hp L &
HER . FH446E 120 #1ILE T, PC-UBT 4l Fa M 58 4], M 62 4] ; RUT ) Fa bk 59 4] FA W 61 41 ; W-S 4% 3 & 5% 32 4o A
P63 ] B 5T 1, ARIETS W AT R 435 0T Hp JLIE B b R 55.8% (67/120) , " C-UBT RUT  W-S 4% 3 & 55 32 #o ) 45 & 5
57 5 90.8% 88.3% 91.7% , FEVILEHILERBPT Hp AEBREFRE , AP LY R B XBALEERRG, X5 87.5%, 1k
REFWE KA+ IR, BREFT6.9% , 2t Bt B KRR R FAK ALY 11.1% , G5i8. =4F Hp 2Rl 7 ik 69— &
MR F A FEPC-UBT ARG R E ) 2, REALE R mILEM Hp ILER LR £ FA R

[
[RES%S]R725.7 [ SCHRARIRED ] A

KEBIA] JUE; da TTIRAT B W o vk T R B T AL R R

[ XE#HS]11672-108X(2018)12-0019-04

YEF R B (1982.07-) , 55 Wit , TR BRI, EE A F L ARRHIE K LAF , E-mail: 94208270@ qq. com,



