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Abstract: Objective To analyze the clinical value of serum levels of neutrophil gelatinase-associated lipocalin (NGAL)
and ubiquitin carboxyl-terminal hydrolase 1.1 (UCH-L1) for predicting the prognosis of patients with severe craniocerebral
injury (SCCI) . Methods Seventy-eight SCCI patients admitted in the Second Affiliated Hospital of Xinjiang Medical Uni-
versity from January 2015 to June 2016 were selected as research objects. According to Glasgow coma scale ( GCS) ,the pa-
tients were divided into mild group (n =41,GCS score <9) and severe group (n =37,GCS score=9). According to Glas-
gow prognostic score (GOS) ,the patients were divided into poor prognosis group (n =20, GCS score was 1-3). and good
prognosis group (n =17 ,GCS score was 4-5) during the follow-up period of 6 months. Solid-phase sandwich enzyme-linked
immunosorbent assay was used to detect serum NGAL level. Enzyme-linked immunosorbent assay ( ELISA) was used to de-
tect serum UCH-LI level. Pearson linear regression analysis was used to analyze the associations of serum NGAL and UCH-
L1 levels with the prognosis of neurological functions. Multivariate logistic regression analysis was used to analyze the risk
factors of poor outcome of neurological functions. Receiver operating characteristic curve (ROC) was used to judge the di-
agnostic capability of serum NGAL and UCH-LI levels for poor outcome of neurological functions. Results Serum NGAL
and UCH-LI levels in severe group were significantly higher than those in mild group (all P <0.01). During the follow-up
period of 6 months,serum NGAL and UCH-L1 levels in poor prognosis group were significantly higher than those in good
prognosis group(all P <0.01). Pearson linear regression analysis showed that serum NGAL and UCH-L1 levels were re-

spectively positively correlated with outcome of neurological functions(r =0.852. P =0.011;r=0.713,P =0.023). Multi-
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variate logistic regression analysis showed that the serum levels of NGAL( OR =3.425,P =0.026) and UCH-L1 (OR =

2.698,P =0.038) were the risk factors of poor neurological function outcome. When the cut-off points of serum NGAL and

UCH-LI were 185 ng/ml and 16.5 ng/ml in ROC curve, the sensitivity and the specificity were respectively 86.9% and

89.5% for predicting poor neurologic function outcome of SCCI patients Conclusion Serum NGAL and UCH-L1 levels

can early assess the degree of brain injury and can be used for the assessment of short-term prognosis.

Key words: Neutrophil gelatinase-associated lipocalin; Ubiquitin carboxyl-terminal hydrolase L.1; Craniocerebral injury,

severe; Prognosis; Glasgow coma scale; Glasgow prognostic score

LS ST T T, U B, d e Rk
PR E BSOSV I PR YA T UK A
BORHERE (B JE AT A 23 (85 1E T LSS 2 Il RYG 7
J& L HARZ R BUR U5 R BEEIG K 2 % A i
P RFIUR PP (GOS) B B 5 45 J5 , SR 1M 56 B A B
HHNRr T Bl PR A (LA 22 , R I 5 28 -4k 05 il e
L B P S 38 = i b oA ) R IR 453 3 S )
JEE IR o AT SR AT AL A A B A S 2
2 [ (neutrophil gelatinase-associated lipocalin, NGAL)
DA Bz R R FEAR S /K f#t i -1 (ubiquitin carboxyl-termi-
nal hydrolase L1, UCH-L1) 5 fi i £ 173 ) AH OGP 245
F R . BATHFFOIE S, NGAL 5 UCH-LI g
A RSO R A A8 A 1 S ) LA 5 B A R, AR T
PRI AR C 40K -5 71 RE f i 43 00 58 35 o 22 D) g
TiUJE B O 2 v AR LI PRARGE o ASWTZEX Itk AT 704
AU A Wi PR B 36 9 B 58 Pt Il 463 10 R i (AL A0 ik
{1

ARSI

1.1 Jmpls# HHEL2015 4 1 H & 2016 46 A 7E
Btz 78 15 1 R f i 403 0 S AR R X 4
o B 43 ), Lot 35 Bl AR (56.8 £8.2) %, i
HEOL AP A TG R E 1. AWF5R o 3 e
R B W . IARRE: (1) Ui 0712 Wi 48 28
A5 CT 5% MRI kg AUk 58 HAF G5 (2) 8232 s
NGAL f UCH-L1 i ; (3) BEURAFFH DT , Mt R 5K 58
R HEBRARIE : (1) AR L Sk i il 0 L 3
ok I S 7 EE e 5 (2) A7 il B E AR AR Y fE
A4z (3) I 3 J8 7 5 (4) AN RB IR HFRE T Y 854 5
(5) VIS N & B G P EE AT AR .

1.2 54

L2.1 FORtEREHIT A A B iR es hil
BB AVESr (GCS) KV NP, 4 5l R - B 2, 3t
41 ], GCS ¥4y <95 EAEL , 2 37 i, GCS 1143 =9,
1.2.2 a4 Ritirad  BEBREYI 6 A,
XTEREZH 37 A R A ph 2 D e S5 17 Ol R A4 I
2H TS AN 2 20 f4] GOS Ry 1 ~3 43 flilf5 R AF2H 17

#1,GOS 4 ~5 43,

1.3 seigagarenl  ul TAERRITH 2 RIFRA
i e BB K I, 2 000 +/min 155 35 B0 ML 4% B AL
15 min J&5 BEEEAR BT - 20 CLRAF, 43 BIREIARE A Hh
135 NGAL & UCH-LI 7K, R FH [ AH 2 .0 B 6 4
PENR B 3 I 42 155 NGAL /K it 3 & [ 24 [
R&D 7)) 5 2R FH I 5 32 W Bt ( ELISA) 9%, fifi FH 28
BIORAD Coda 4= gl fiff G 8 43 AT A, I a2 B A v
IMyE UCH-L1 7K (3050 & [{ 92 [ SANTA CRUZ
VNEIDIS

1.4 FUa 4 Aaet R S B B BT
6 A~ A, Byl s B U 12 BE U7 6 R B T DA
GOS 1745, Hor FZIF/FRUE: (1) 1 43 H3ET 5 (2)2
G AR (3)3 /MR VS (H
kIt HAETEANRE H B (4)4 o RE mIUE 4,
FERER ARV M BE A 3 (5)5 7 b E AR
Mgl (HR SRS, BEIEH AR NG R R AT

1.5 sitFadr RN SPSS 17.0 Geil ik kit 174y
Mo TFEPRER 2 £5 Fom, TLANA ¢ K50 061753
Mro THECPORLER B R E R, TLL Y Kk, Pear-
son ELZE [M1H 04T L7 NGAL A UCH-CI 5 GOS 343
AUARSCHE . W HIZ2 TG Logistic [81H 5 243 Hr il 2 D ig
BUGAS R B fa ks 2. R 32383 T 1E FR1E il £&
(ROC) HIWML¥E NGAL 5 UCH-LI 7K~ 5 JE i fii
W R E ML INRETE A R A2 Witk e, D o =
0. 05 MG H K HE

2 5 R

2.1 AL Fa B g — A A& G R AR
soir PZLERCE AR I RS R R R R
PIRSFEIG I R (P4 >0.05), Wk 1, 55
SELHAR L, AR ML NGAL 5 UCH-L1 7K 1 23
(P <0.01), W2,

2.2 FERRAL TG RIFEEH Z N6 RIEARGG I
B WETT 6 AN A FRE IS AN R 4 A AR I
i NGAL 5 UCH-L1 /K-F-3¥ & T 5 R 4F 4 8+
(P¥71<0.01), W3,



1184 o I PRAFSE 2017 459 H 45 30 %45 9 4] Chinese Journal of Clinical Research, September 2017, Vol. 30, No. 9

2.3 wEFES5AZLARTUSELGmER N
Pearson F{ZE 1473 #7, 45 R @R 1L NGAL UCH-LI
KV 5 GOS PF4rAFfE IEAH G (r =0.852, P =
0.011;r=0.713,P =0.023) ,

2.4 fiFIEARE AV 2 AT R R ) Logistic ®1)2
oA LV I NGAL UCH-L1 7K J A Bie Bif
GCS PForda ks A7 &, LA 2 D RE WG A KR (R
At 4T 2T Logistic [l 43 Hr, 455K R, MG
NGAL 7K -4 7 (OR =3.425,P =0.026) L K If 7%
UCH-L1 7K 3 (OR =2.698,P =0.038) 21

RETIE AN B A fG s PR 2, i 4E %Y S ABERT GCS ¥4
BVISMaiens AR I BAHECH (P>
0.05), W34,

2.5 iFARited ROC & a4 W ROC 4k
PPAR I3 NGAL BX 5 UCH-L1 $51 {00 = 8 /1 s 43 477 78
HMAIRET G A R LG, 458 R, MTENGAL<
185 ng/ml 5 UCH-L1<16. 5 ng/ml A}, T8I0 25 & /i fiog
i B E LTI A R &AM 4T m A
(AUC) 4351124 0. 843 0. 775 , A I #f 28 Ty g 1 Js A~
R AR Sk 86. 9% 550 89.5% o LK1,

x1 BEASEEABREN—MRBLLR

20531 %% R (S xxs)  HERIL(E: Z0) TR HEE (v £ 5) FMUERT L (%) FARIAESR (%) BERMEL (%)
IRAEH 41 55.6£9.0 22:19 20.3+2.2 61.0 39.0 41.5
AR 37 57.2+7.6 21:16 19.7 1.9 62.2 37.8 40.5
vy' 4 1.578 5.935 1. 549 6.515 6.712 6. 871
P 0. 068 0. 094 0.072 0.073 0. 067 0. 062

R2 BEASEEAMBERIRE CCSIERLLER (v xs)

ZH 5 %%t  NGAL(ng/ml) UCH-LI(ng/ml)  GCS ¥4y
REH 41 19.5+ 2.7 8.3+0.9 6.6+0.8
R 37 265.4 £20.8 29.4 +3. 1 12.2+1.4
{8 8.254 7. 026 3.371
P4 0. 001 0. 001 0.019

£33 WMEARASHERIIFAKKIEIRRE GOS {4y
Pb# (x=xs)

20 531 %% NGAL(ng/ml) UCH-L1(ng/ml)  GOS 4>
WEARA 20 308.5+31.6  32.6+5.7 2.3£0.5
WG R 17 54.8+ 7.2 10.2 3.9 3.2+0.4
A 10. 985 6. 894 3.128
PAE 0. 001 0. 002 0.032

T4 HARBETEFRRE Logistic B34 #
(VEE S G i3

Ak ) Wald %0 OR{H P{H
(B) (S.E.)

A 0. 595 0. 096 8.897 1.813 0. 068

3% NGAL 7K 1.231 0.323 8.201 3.425 0. 026

I35 UCH-LL K 0.993 0. 068 5.872 2.698 0.038
ABiht GCS P-4 0. 706 0. 057 9.652 2.026 0.059

— NGAL
0.8 — UCH-L1

0.6 4
#{
=
0.4 4
0.2 T
0.0 T T T T 1
0.0 0.2 04 0.6 0.8 1.0

1-$5 5 B2
1 1ty NGAL K7 UCH-LI F500 F 8 fi i 453 03 8 5
MZDIRETUE A R ROC 2k

K o

K E KR i A5 400 S8 B & e IR TT  ABAT A
TEMZ [ N IIRER 22 , H AL TR S AT,
AP T3 R A 405 0 T 445 SR I R YA 9T
1P E 1[0 N S R RUES ;RS 71| P - B AN A g D
M T 3R 97, LA DG e 38 A8 3 e 1 i 28 s g T
Bl WEAE B R GCS PEAMTH T R 5 i 45t
15 FRE R ™ SRR R SR T I R S B & B GCS T
ST F TR 40 8 LA R FT SE A 2% | I R I
BB A BRSO BT 4 o B S R
LI PRGN 75 18 55 47 0 ML i b s, LA 8 1A T
RS R B S 4 R

NGAL J2 4 7 4595 I il A Wy B e I, v P 44 i
W T BRI R S 42 B M S8 L A L 37 A A
P, NGAL 28 Bz 408 M R 2 — , il # 7E
B L 257 SR A S KO3R8 Y PUIA R A 5%
JiE Bl B AR el 2 22 A, b R Al g 5 38 NGAL /K
VR BRI SE, TR U A M
2B E NCAL KV B 5w, HIEigEsS
I T R 2 LA S, AT Sy T R Fi A A0 03 R
P kAR B kRS . AN I R BE ST
TR BB R R AU 540 1 B AR A P 109 B
PRI NGAL AR T i, IR R = K, Hiz
WO B R S P 1 v T 90% 1 . UCH-L1 & —Fif
PR RE KGR, TEM S R o) iz,
HoA VR e Tl bR RIr S M E A i, e &R 1T
PG & R L B EEAE Y . UCH-LL 76 fi
A ERFEE, HEA S BRI, Wita s



E I RAFSE 2017 429 H 4530 5459 ] Chinese Journal of Clinical Research,September 2017, Vol.30,No. 9 1185

AN UCH-L1 GESEAE A —I50HT 4 30 B i fii 3 47 s 5
Pyt ERTRIFS O3 S B N4 A A8 3
iAW UCH-L1 AKFAE R A 1 h )R, I B
T e W 5 40 T R R IE AR S R A
HRFGRAESE, 75 UCH-L1 7K B RE X % rh B 5
AR R SR RITI PRATE ST 1 A 52
IM3E UCH-LI ARG Xe) 5 i oG 453 497 K6 3 19 J 0 G 144
I R S, R ARSI 3 43 B AR BE 1237 14 T P il
B0 B E I ROk, B39 17 NGAL B4 UCH-LI
R e L 400 00 24 R ) A P DR R FH A1

AR TS G AR 4 95 175 7™ 25 B B oy ELE
Y5525 41, 45 3 s HORE 41 B LTS NGAL 5
UCH-L1 7K V-5 4 A8 o iy, RIS NGAL &5
UCH-L1 7K V- R 1 i 1717 S0 /s Ay Fz il 8 5 il 95 477 A
HIRE AR X B GCS 445 A —2L,
WAL M7 NGAL 5 UCH-L1 7K 5 HA % b i 44
LW, S EIELBEDT 6 D H BEHE S, sz
DIReE A R 1 83 7 NGAL 5 UCH-LI /K-
FH R, X Bon T NGAL 5 UCH-L1 /K5 35 il
J5 45 JRy B B B A et B AR S e X — A
Pearson H £k 01440 Pt A3 2ESE . #E—2ERIZ£ 0T
Logistic [A1H43#T R , 7E & RS Fa 4R T LI NGAL
55 UCH-LI By @K 8 M 2 D ReflUE A R 191G
B Z . WA ROC 43 HriiE 52, LA i NGAL <
185 ng/ml 5 UCH-L1 <16. 5 ng/ml /) &, FHF
PG R A 2 DI RE TS R R & A i e Sk
B AR

£E ERFR 1% NGAL 5 UCH-L1 7K SF-BEA 46
FE L HO T G £ 45 R R S DI RE TS R R Y
R HTATR e 15> BRG] 40
T LG 455 5 1 T 1 30 L 22 Hho B4 e RAVF 9 RIE 5K

S 30k

(1] b, X0, 90 G005 1 i 4 Fn 2 AR T RE R A [T .
R 7 Tl PR 27 2% 7%,2016,19(4) :645 - 650.
[2] Gatson JW,Barillas J,Hynan LS, et al. Detection of neurofilament-H

in serum as a diagnostic tool to predict injury severity in patients who

have suffered mild traumatic brain injury[ J]. ] Neurosurg,2014,121
(5):1232 -1238.

[3] Raheja A,Sinha S,Samson N, et al. Serum biomarkers as predictors
of long-term outcome in severe traumatic brain injury : analysis from a
randomized placebo-controlled Phase II clinical trial[ J]. J Neuro-
surg,2016,125(3) :631 —641.

[4] Ebru AE,Kilic A,Korkmaz FS et al. Is cystatin-C superior to creati-
nine in the early diagnosis of contrast-induced nephropathy?:a po-
tential new biomarker for an old complication[ J]. J Postgrad Med,
2014,60(2) :135 - 140.

[5] Zhao J,Chen H,Zhang M, et al. Early expression of serum neutrophil
gelatinase-associated lipocalin (NGAL) is associated with neurologi-
cal severity immediately after traumatic brain injury [ J]. J Neurol
Sci,2016,368:392 - 398.

[6] Li N,Zhao WG, Xu FL, et al. Neutrophil gelatinase-associated li-
pocalin as an early marker of acute kidney injury in patients with
traumatic brain injury[ J].J Nephr,2013,26(6) :1083 - 1088.

[7] Taghizadehghehi M, Sarayani A, Ashouri A, et al. Urine neutrophil
gelatinase associated lipocalin as an early marker of acute kidney in-
jury in hematopoietic stem cell transplantation patients [ J ]. Renal
Failure,2015,37(6) :994.

[8] DU Y,Hou L,Guo J,et al. Renal neutrophil gelatinase-associated li-
pocalin and kidney injury molecule-1 expression in children with a-
cute kidney injury and Henoch-Schénlein purpura nephritis[ J ]. Exp
Ther Med,2014,7(5) :1130 - 1134.

[9] Bishop P, Rocca D, Henley JM. Ubiquitin C-terminal hydrolase LI
(UCH-L1) ; structure, distribution and roles in brain function and
dysfunction[ J]. Biochem J,2016,473(16) ;2453 -2462.

[10] Posti JP, Takala RS, Runtti H, et al. The levels of glial fibrillary a-
cidic protein and ubiquitin c-terminal hydrolase-11 during the first
week after a traumatic brain injury ; correlations with clinical and im-
aging findings[ J]. Neurosurgery,2016,79(3) :456 —464.

(117 ZR0, AR, 35 U A AT A8 35 2P 200 10 75 72 3R LR 7K
b -1 R 2 s T A R B K P iR AR L] el i
R4 ,2016,13(7) :337 -342.

[12] Rhine T, Babcock L, Zhang N, et al. Are UCH-LI and GFAP promis-
ing biomarkers for children with mild traumatic brain injury[J].
Brain Inj,2016,30(10) ;1231 —1238.

[13] Kiiski H, Tenhunen J, Ala-Peijari M, et al. Increased plasma UCH-
L1 after aneurysmal subarachnoid hemorrhage is associated with un-
favorable neurological outcome [ J]. J Neurol Sci, 2016, 361 ;144
- 149.

YRS EHI2017 04 05 {EE HHI:2017 -06 04  4wig: i



