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HE . BH SR & F ik a (Ngb) FREAFFEF 1a (HIF-1a ) KFEAFIRTH
B, Fik mREEHAE ARG & 71, AR 24 h BARES SRR A58 (GCS) 43R0
JRE AR 366, PR 194, TR 16 4] ; PR <10 ml 39 41, 10 ~ 40 ml 16 1. >40 ml 16 ], &
A 12h(T, )24 h(T,)48 h(T,) & 72 h(T,) £ ELISA #] f2 7 Ngb A= HIF—1 « , M7k B H TG,
WCECR B A P AR AR BTG o) & & BT fe i Ngb, HIF-1a ., R AR, REMBE. altk
RATG W IR & & ik Ngb, HIF-1a AP hAZHERIK, P4, TRABHGES T, ~ T,
s Ngb, HIF-1la KFHGHTHEAEL, AEAEZITZHENE (P <0.05), @ifAAR >40 ml. 10 ~ 40 ml
o PRIE ARG B T, ~ T, B i Ngb, HIF-1a KF39)3 T oA <10 ml, H bR >40 ml 73 .9
B (P <005), BT MAmdif &L T, ~ T, BN 274 Ngb, HIF-1a KPEHZTFAEEL (P <0.05), &it
PR B i Ngb, HIF-1a KPR BB, LARFEATIRS & 00REZTEA X
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Changes and significance of serum levels of neuroglobin and
hypoxia-inducible factor-1a in patients with
traumatic brain injury

Gang Wu', Hai-yan Wu’, Li-ping Zhan', Jian-hui Li', Jin Wang'
(1. Yan'an Hospital Affiliated to Kunming Medical University, Kunming, Yunnan 650051, China;
2. Department of Cardiology, the First People 's Hospital of Yunnan Province,
Kunming, Yunnan 650032, China)

Abstract: Objective To investigate the changes of neuroglobin (Ngb) and hypoxia-inducible factor-1a (HIF-
lo) in patients with traumatic brain injury and explore their significance. Methods Totally 71 cases with acute non-
open brain injury were selected. According to Glasgow Coma Scale (GCS) score 24 h after admission, patients were
divided into light group (n = 36), medium group (n = 19) and severe group (n = 16). There were 39 cases whose
hematoma volume was less than 10 ml, 16 cases whose hematoma volume was from 10 to 40 ml, and 16 cases
whose hematoma volume was over 40 ml. The serum levels of Ngb and HIF-1o were detected by ELISA at the
12th h (T,), 24th h (T,), 48th h (T,) and 72nd h (T,) after admission. All patients were followed-up and the outcomes
were recorded. The serum levels of Ngb and HIF-1a at different time points were compared in different conditions,

hematoma volume levels and prognosis. Results As time went on, the serum levels of Ngb and HIF-1a were first
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increased and then decreased in different conditions, hematoma volume levels and prognosis. The serum levels of

Ngb and HIF-1a at T,-T, in patients with medium and severe traumatic brain injury were higher than those of the

light patients, which of the severe patients were increased more significantly (all P < 0.05). The serum levels of Ngb

and HIF-1a at T,-T, for patients with hematoma volume over 40 ml and hematoma volume levels from 10 to 40 ml

were higher than those in patients with hematoma volume less than 40 ml, which for patients with hematoma volume

over 40 ml were increased more significantly (all P < 0.05). The serum levels of Ngb and HIF-1a at T,-T, of the dead

patients were higher than those of the surviving patients (all P < 0.05). Conclusion The serum levels of Ngb and

HIF-1a of patients with traumatic brain injury are first increased and then decreased, and the changes might be related

with the patient's condition and prognosis.

Keywords: traumatic brain injury; early stage; neuroglobin; hypoxia-inducible factor-1a; hematoma volume;

glasgow coma Index

AR R A 2 AR WL R, B
AIBOERMBEER " 90% ~ 95% H k51403 B
AMEL, JRIEBIRALL G | AR R A M S
FEGH AR " IZLE A (neuroglobin, Ngh ) J&:
FERIR TR —Fopr i Ak, a4tk
) i A0 AR A AR, b . BRARG ZH SR R
ERY, IMEFESHE T 1o ( hypoxia inducible factor—
Lo, HIF-1a ) & —FP I 7EGREIRAF T R IEIG TR
SR, TEAERFERRAS | P2 A R 52 B A S A E 1
AR R R EEAER . HIF-1 o 0]
P i SR DG R ek I R FE A 22 TR R . A
NS 5 ik £53 497 £ 3 L Ngb A HIF-1 o 7KPAE 4k,
PRI PEA, B ™ R e 5

1 ERSTS
11 B

PEHL 2013 4F 6 H -2015 4F 12 H 1Z B Wif i) &
PERAAEFF O U 0 R 71 ], Fr, B3¢ 49 4],
Lotk 22 ) 5 4RI 20 ~ 73 %, P (508 +11.4) %
HEA A 48 1], BT K HAWE S 23 4] 5 i
FRY . WERRRREA M LR 23 151, HdeSees o o1, RN T
I 21 51, A i 18 51 5 ot B AR - R A [ A
B 24 h ¥ BF Sk 55 ( glasgow coma index, GCS )
BAL (13 ~ 1543) 36 4, FA&L (9 ~ 1243 ) 19 4,
FA (3 ~ 847 ) 164 5 ARt 24 h i i fRFR" . <
10ml 39 ], 10 ~ 40 ml 16 f], >40 ml 16 ], HHEHA
et 4 7E & ARG E 6 h N HERRARAE - O IE
VPRI e M, SIS ; QP S EE M ™
HIJREFRT ; @/ IFHA™ ERGMEEN ; @i 30 d
AFARDANG 5 RIS BEAAge e e B fi R A
NHE 40 BIVER X IRZE . Hor, B34k 25 491, &k 15 115

T (49.9+10.6) %, ARWFFEE T EEBEAREZE L2
e, B KL R @ B A ] PRSI LA,
ZR TG (P>0.05),

1.2 IMi& Ngb. HIF-1a 7KFE#&

K A W OBE o W B 52 5 (enzyme-linked
immunosorbnent assay, ELISA ). & % 7 5 T A Bé 5
12h(T,). 24h(T,), 48h(T,) X 72h(T,), XJHRZH
FARK Y H, HBURE KM S ml, ZiE T i E 30 min,
4°C % F 3 500 t/min &5.0> 15 min, B UL, &
A =T0CUKFEVR VRO AT 25 o SR JH ELISA 45 I i v
Ngb. HIF-1a 7KF (iR &340 B iR A Y4
RAWRAF), I EerEde SR & v, v
iR A 2 2016 426 H 30 H, BHEARJGHY 3 ~ 33
DAL CE (193£7.2) A H, 76 1814, 3t
T2 53 Bl HCECASRIRTE . I b AR B 10 B o A5 It
[ fiL.3% Ngb. HIF-1a .

1.3 SHZit=rHiE

BE R A SPSS 21.0 Geitart, ORI
PR = ArifE2E (xxs) Fon, AL LR ¢ K56,
Z ] LR E R M B B 7 22500, W ELgE
K LSD—t #5565, P <0.05 A EFAGH =X,

S

2.1 AERER AR 2 E Fx R A MmE Ngb.
HIF-1 o« 7K FEb%E

211 R ) g U A5 A% 48 A X BB 2R 64 e Ngb K
Frbd ASRIIAR 4 PR 545 2E RO REZE M % Neb
K HHE, SRAEE MR 22500, 4558 . ©
AN TR B ] s AR ML Neb KA 22 5% (F =50.502, P =
0.000 ); @ 4 41 A IMTE Ngb /KFA 225 (F =177.292,
P =0.000) ; 3 4 4119 1M174 Neb K FARfb#a#A 22 5

2
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(F=11.685, P=0.000), W21 K& 1,

®1 HAEME Ngb KFEE  (ng/ml, x+5)

YA (n=40) 11.3x32 113%32 113x32 113£32
AL (n =36)
A (n=19)
EAI(n =16)

158+49 184+51 16543 147+48

20.7+6.7 279+64 235+56 192=+7.1

206+8.1 384+72 342+59 275+64

50 - — XM
— fg
LB

10 — WA

Ngb P

20 A

IRFIE] /h

1 &EMiE Ngb /KFERE R BRI TLES

2.1.2 AL PRIE ARG o 2 B4 GY i HIF-1 o K-F
iz 4 IS HIF-1 o KRS, SR E I
BRI 22500, 455« OAREIBF R IS HIF-1 o
KA 2R (F=104.000, P =0.000); @ 4 4HHimiE
HIF-1a K4 25 (F=123.576, P =0.000); @ 4
RIS HIF-1 o ACFRfLBEARA 25 (F =24.024,
P =0.000 ). U352 FIE 2.

2.2 7[E) i B4 AR A% 4 4% B & B0 I 7F Ngb.,
HIF-1 o 7k FEEbB

221 R o AR AR U AR A 2869 o iE Ngb K 3t
B 3 YA I R AR A £ 40 F A B LY Neb 7KF-

Hb#, RAEE MR 225087, 4550 OARFR
B S IIYE Neb KA 25 (F =20.503, P =0.000) ;
@ 3 LHAN [ il I AR 453 475 B B LTS Ngb KA
25 (F =195.934, P =0.000 ) ; @A [ I i 4 FR i fii
G BE NG Negb KA EHA 2R (F=2.922,
P=0.009 ), W3 3 FIE 3,

222 RE AP ARAR UG B4 B 69 £ HIF-1
KR g 3 AN TR] i b AR R A £ AR 0 I
HIF-1 o KV FOA, SR E I B0 7 22 50 #r

*2 KAMIMDE HIF-1 o KERE

(ng/ml, X+s)

XHHRZH (n=40) 28741 287=+41 28741 287+4.1
BRI (n=36) 47.1+47 564+58 592+64 535+6.1
FRIH (n=19) 613+66 742+7.1 81.5+76 79373
R (n=16) 729+58 842+64 97.1+7.0 89.4+6.7

100 1
80 1
=
T 60
2 — R
T 40 A LA
— R
20 A
T, T, T, T,
Ff1E] /h

B2 &KAIMEHF-1a KEEARREAILER

g G D[R] I ) 05 B9 1L 7 HIF-1 o« K SFA 22 5
(F =219.165, P =0.000) ; (2 3 ZH A [s] it fifr 44 52 5 fiki
0GR YIS HIF-1 o KA 25 (F =2315.612,
P =0.000) ; 3 3 LA il AR i i 463 473 K8 114 1L T
HIF-1 o /KPR EHA 2R (F=9.177, P =0.000 ).
L35 4 FEl 4.

2.3 AR5 R 45 2 B M iE Ngb, HIF-
1a KFEEEER

231 RETRUE R B 6 iE Ngb KT iz
ANTRIHI P At 4 £ A LTS Neb ZKSF Eoge, RAEH
SRy 225080, 258 - OWTLEA R [i) £ 1.
75 Ngb KA 25 (F=124.547, P =0.000) ; QFi4l
(1ML Neb KA 255 (F =337.902, P =0.000), ff

R 3 AN[ELm B AR A 45 5 B B L iE Ngb 7k F b BE

(ng/ml, x+s)

<10ml (n=39) 145+5.1 194+58 175+63 158+55

10 ~40ml(n=16) 22.6+59 28.6+6.7 274+6.6 192+7.1

>40ml (n=16) 314+7.1 43.6+83 38.6x64 324+74
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21 GRNI, A . A4 R I AN 1 S IR T 1o KPR fE I R
50 A P 2H B LT HIF-1 o« KA1 22 5% (F =524.275, P =
0.000 ), FAIGEALAYINTE HIF-1 o AR TAET-41 5 @
o | PRV HIF-1 o KPS 2253 (F =8.736,
] //\ P=0.000). W3 6 FIE 6.
R %5 REBUSMRIRAGSEME Nob K Lt
gﬁ ( ng/ml, X+s)
20| — <10ml
>40 ml
10 IS4 (n=18) 18.7+55 33.6+6.1 419+58 39.7+56
T, T, T; T, T4 (n=53) 34863 61756 534+7.1 454+63
A ] /h
B 3 A[E R AR 4 B R iE Ngb 7K F 70 A — R
EAER BT EE — JET4H

F 4  AEMAMERERN IR EERDLE HIF-1 o
KFEEEE  (ng/ml, x+s)

<10ml (n=39) 246+£35 492x46 535+5.1 46.7+6.7

10 ~40ml(n=16) 67.9+59 79.8+6.7 84662 741+62

>40ml (n=16) 81.3+65 94.6+82 109.6+7.7 97.3+6.1

120 1
100 1
=80 -
®
3
- 60 A
=
jas
40 4
20 A
T, T T, T,
IR{E] /h

B 4 B AR ARG BERME HIF-1 o K
ERERENELER

15 40 LT Neb 7KK TAET- 20 3 @ WL M4 Ngb
KPR A 225 (F =29.498, P =0.000). WL 5
A S,

232  RERE ARG & A6 fF HIF-1a K
Frbix WM HIF-1 o KPR, RHAER
MBI T 22007, 4558« DA R BS a) 2 49 1 3
HIF-1a /K ¥ 5 2 5 (F =262.477, P =0.000); @

Ngb H{H
5 8 2

30 -
20 -
10 A
T, T, T, T,
1] /h

B 5 WAME Ngb KFHEARFREHELES
R 6 AEWEMKERGEENME HIF-1 o KELLE

(ng/ml, X+s)

G (n=18) 475+54 645+6.1 744+65 592+59
FET-41 (n=53) 67.6+43 81.5+53 91.6+57 81.2+63
100 - — R4
— FErdl

HIF-1 o #4{H
w =N ~
(=] =] (=]

] /h
B 6 WWHRME HIF-1 o KEERERBERTLES
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JE A EEZE X", K EZKEE CT KA Al GCS 1T
3 AT PP 7 £ A (R R 2 I
7K BEBERd it A PR 2R B s, L Ay R wEe
PLABERDZI TR CT R ™ Bk, Bk SR E
WS W S AFAl e bR BAA E 2R X

Ngb 1E A5 SR M0, AL TRidh 220
MO, AR L SV AR, B MRS S
R RBEPRIRAURES, ARSI RS AR, HAEAR
I 4RV 3 B AT A Ao i i o e i 4, PRIEAR 2 24
MR " HRFSEHE N, Neb TR S B AR SR 06
FEY CAnixsMe . BEFERE MR S ), R A S i Bl A
RETREERYER " YU "5, Neb 7RSI
PERGZE B K hoKCE T, HS B E TS A .
ARG R R, BEER AR, AR, Pk
TR T ) U461 405 F 2 L Nb /K458 THE TR B
fiX, AR LT ABE 24 h k8 &i, R E, nEEE
UGB 0320k 2 i ek F , e A ARV A T R B A
B AR & A, TR LSS, 15 Neb
ik, BEIRITIRA SSRGS, B I Ngb /KF
GRUTREAG o Bl 1 2 R A AR A, i 5 473
B AF IS E LG Negb AP Bzt m, HALT- 8
AR TRLIE Ngb AKCFYm TAAE R, R Um0
DB LI Ngb ACFTHs SH iR KBl A 5¢, 1
T8 Negb 7KV = B I ™ 5 . R T 2

HIF-1 o JEAUARTEB AR T 1755 25 K 3R A R
52 A N PR AR 1 DG B AL O R R . ZE IR
BN RERE, ESHERNLSE, @i
LR S 5 Ay ZEE, 51— R 400
BRI R, R SRR S b R A
™. HATE AN HIF-1 o 1FF#EIER AL 60 Z 5,
ALSE DR R R T S SRR RS . Al
AR IHT AR, WEgEAE K HIF-1 o ACET- S
S PR A o R L . BRAE KR O AT
FEER N, FERTER, AR . b AR
i ) PN 45477 £ LT Negb A 58 TH R R BR AR
I T ABE 48 h ih % b, KU AIIE T 17 Ngb,
PR ML Negb XoF 5 453 497 9 15 1 7 10 0 0 111 5
HIF-1 o o Bl 90515 0 2 S il A AR, st 43 4%
AT I E AL HIF-1 o AKCEREHTTE . S5

N, o R kA I 2 Bt . B4R, 3R HIF-
Lo FERThe, Ah 2 i Bkl 2, s it , ik
AN, BRAE, PN HIF-1 o« KCFF S S50
FEEREA G, MR, RN S A R
HIF-1 o FIREFES Ngb 235 ", (HAHIFIE AN W # %
RFATHVS, ARFT L5, AU HIET B
ARTRESHA] S AL HIF-1 o KPR TR RS, Ui
FEURAD 0 R I HIF-1 o AP AR PG AR .

ZE LTk, U  EE E Neb, HIF-1o 7K
ATt SRR, HACE TR S R e I R
FBGH O, ARSI BRI ™ R
T 0 AT SEFE bR
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