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[(FHE] B OIS rEmE (HIE) B ) LIAREIG Y LS LI RRRIESE 1 (GFAP) A2
FRFAR KR L1 (UCH-LL ) MRIAACPIFRIIILM . Ak I 64 4 HIE iA=L, For 33 #4258
JURIC— B3R, 31 6 | T B LS TR T FIAIGERY T, SR ELISA DU B LIRS T T AAY TS (6~12h)
L% GFAP Fil UCH-LI Bk, &8 A rnih . HEF HIE 408 LI 1-6, TL-8, GFAP L)} UCH-L1 /K& T
% HIE 4] (P<0.01) o A BRIl GFAP /K5 TL-6., TL-8 2 IEAHSE (430 r=0.54. 0.63, P<0.05) ,
5 Apgar W2 HAHK (7=-047, P<0.05) o i@J7)5, . EEAHEILM IL-6. 1L-8, UCH-L1 KL FiRI7 T

(P<0.05) , B GFAP KB FIRIFRT (P<0.01) o 42JF 15~18 A R BET & BLAE % B A KA LITL GFAP
K THUE BRI #IL (P<0.01) . ROC 4 /R GFAP 1 UCH-L1 fi2Writh £ R iR 0.714 F10.703; 24
GFAP HYiZWrIME N 0.07 ng/mL I, HAZWr i BUERME N 77%, Fe5ttih 78%. 456  WARIRIAY Al 8 HIE UL
M35 UCH-L1 AKEFEMR, GFAP K FETHES; IiiE GFAP, UCH-L1 KR S Mt HIE B ULIGYTF RS I 40 0722 4k,
AR HIE B I055 2740 B2 Wi br - [ MEL/RILRIZE, 2014, 16 (12) : 1193-1196]
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Effect of hypothermia therapy on serum GFAP and UCH-L1 levels in neonates with
hypoxic-ischemic encephalopathy

JIANG Shu-Hong, WANG Jin-Xiu, ZHANG Yi-Ming, JIANG Hui-Fen. Changzhou Meternal and Child Care Center,
Changzhou, Jiangsu 213003, China (Email: hrchj@163.com)

Abstract: Objective To evaluate the effect of hypothermia therapy on serum glial fibrillary acidic protein (GFAP)
and ubiquitin carboxyl-terminal hydrolase L1 (UCH-L1) levels in neonates with hypoxic-ischemic encephalopathy
(HIE). Methods  Sixty-four HIE neonates were enrolled in this study. Thirty-three neonates with mild HIE were given
conventional treatment and 31 neonates with moderate or severe HIE received conventional treatment and hypothermia
therapy. Serum levels of GFAP and UCH-L1 were measured using ELISA before treatment and 6-12 hours after
treatment. Results Serum levels of IL-6, IL-8, GFAP and UCH-L1 in the moderate/severe HIE group were significantly
higher than in the mild HIE group (P<0.05) before treatment. Serum GFAP level was positively correlated with serum
IL-6 (=0.54; P<0.05) and IL-8 levels (#=0.63; P<0.05) , while negatively correlated with Apgar score (7=-0.47,
P<0.05). After treatment, serum levels of IL-6, IL-8 and UCH-L1 in the moderate/severe HIE group were significantly
reduced (P<0.05), while serum GFAP levels increased significantly (P<0.05). The patients with abnormal neurological
development showed higher serum GFAP levels than those with favourable prognosis (P<0.05). Receiver operating
characteristic (ROC) curves analysis demonstrated that the area under curve (AUC) of GFAP and UCH-L1 were 0.714
and 0.703 respectively. At a cut-off value of 0.07 ng/mL, the sensitivity and specificity of GFAP for the diagnosis of HIE
were 77% and 78% respectively. Conclusions  Hypothermia therapy can decrease serum UCH-L1 levels and increase
serum GFAP levels in neonates with HIE. Based on their diagnostic value of brain injury, GFAP and UCH-LI are
promising to be novel biomarkers for HIE. [Chin J Contemp Pediatr, 2014, 16(12): 1193-1196]

Key words: Hypoxic-ischemic encephalopathy; Hypothermia therapy Glial fibrillary acidic protein; Ubiquitin
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WARIRIAY Y — e FEEE b REAE 52 = 97 A= Lk
A B I M G K (hypoxic-ischemic encephalopathy,
HIE) BJLREAF B, (HI245A 40% i) HIE &
JLiB M R G AE s FATRA R LT 2
TEbRAE S s B LJe M AR IR YT Hh 2) 4 AT
BILIBUG P, IUREIKEEM 2 R G AR A FIPP 435k
VOB LR BUS o 3T JUAR & A 28 10 o R 1 4 1
( glial fibrillary acidic protein, GFAP ) iz BRIEK
i 7K i B L1 ( ubiquitin carboxyl-terminal hydrolase
L1, UCH-L1) XJ dfs A — € Bz Wi (1 ™,
{B27E HIE TR B e e A il P, AT
Xt HIE BULWARIR A RTANAY TR I T GFAP
A UCH-LI HEATAGI, 23Ar H5 SR L I 2748 hr |
MgARAr . 15~18 MHEMAE KB ER,
DAVPAN AR IR IA ¥ 5 33 > T8 s 19 742 A b A i
I 5 L BRI BU 5  F)l RAN L

1 ARSH®

1.1 RIS

WEFE X4 2010 4E 1 A % 2013 4 1 H W8]
FEFR B AR ) L E W4 A ey HIE f2UL 64 ],
Horp B 34 45, 430 ], 9 AAREGTE: (1) Jf
%= 36 JH; (2)HARE = 2500 g, HEERPRAECLSE:
HAAIAE . BUNBENE . Jo R SR AL PEB
HIE L2 MR FIG R 73 B 2 2% rh A e 2 23 L
Bl oy 2 1 HIE 2005k P, R 23k CT
ERETI 2N

64 il HIE &L+, R B HIE 33 4], . &
BE 31 61, PR R LBE S5 B — I R4 AE AN 2 1y
R ERTG 2 L (P>0.05) , M4 E LA
B4 L R A AR R A AR HE 25 SRR TS T X
(P>0.05) o HRE ) LREUCE MUFRHE L RHAYT
o FE LR T 4 78 HURDOE SCRHIR YT A,
e AESE 6 h S TS WANEIRYY, MR TR
TE 34°CLEAT, F58E T2 h,
1.2 MiZEFREIRN

REWA B ILIRITRTAIRIT S (6~12h) 1)
MLRFEA 2 mLL, R LI AR ZE A (BUN) |
WLEF(Cr) . SRR ALT ) BB BF( AST)
HAZE 1 (IL-1) . HAr R 6 (IL-6) . HAT K 8
(IL-8) . MEIRSEE T (TNF) o RIS G

WL Je i (ELISA ) I & L i 7 - GFAP A
UCH-L1 /7K, GFAP ) ELISA i & B I
TR HE T AR A R F], UCH-L1 %) ELISA i
Mgy et R A R A A, BRI
TR i R A Y U B ERAE . BRIE S a3 AT AN
TE 450 nm ZbIE SR RE A (B, MRAEARERZ
GFAP 1 UCH-L1 f &+,
1.3 HEERESEEITME

RS 1 min X JLI#HAT Apgar 1F4r: < 3 4
RHEREEL, 4~7 0 HREEL, 8~10 3 NIEH
ARG 2~4 JAGE B LIEAT Sk MRI Fa Ay, E47 11
R 220 AR S 15~18 A H X% 2 AR
TR TT UL DRI 24 LA B w3 (BSID)
PEATIPAL, TPAL R 2 A7 B s DA SRR A4 R G 2 0
3B SE B, VP43 <80 43 LA K B AR .
1.4 Fit=ZEaHh

K HI SPSS 19.0 G 1+ 5144 o e 1% B 4 iE 47 52
T, THE BRI £ frifE (Fxs) R
AN, PIISTREAS LR A ¢ K 3, IRYT RS
() AR FHBCXT ¢ Rty o A% 5 8] A AR DG 4B R HH
Spearman A MEHT o il 3210 F TAERFIE (ROC)
Mgk, A E, o0 oa A A B PE
B, UL P<0.05 AAGTERE L,

2 R

21 BILEFaEik R &iEmatbE

BYFETH . E B HIE 41 1L-6., TL-8.
GFAP Ll ¢ UCH-L1 7K~ 5 2 5 T2 BE 2 (43 31
t=3.375. 3.397. 3.991, 4.493, ¥ P<0.05), W1,
MR T BN, TR A AR IL, 1GITHT
) GFAP K513 1L-6., TL-8 K5 ARG (43
W r=0.54. 0.63, ¥ P<0.05) , 5 Apgar PEor 517
X (r=—0.47, P<0.05) .

5% B HIE 4 % MG 97 J5 Il 3 1L-8 Fl TNF
B AIC TR 97 1K (43 0l =2.192, 1,741,
P<0.05) . 7EH, BJE HIE 4, KIRIAEIT)5 (6~12h)
LMW ) IL-6., 1L-8, UCH-L1 /K i F KT
BRI R (439 1=3.388, 3.390, 3.441, P<0.05) ;
i, E R LM GFAP KF B w5 TR il
(1=3.768, P<0.05) ., W 1,
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22 W, EFHERILBITENLZEIERS
BSID ¥4 HI% &

Ao J5 2~4 J8 3k MRI A & 30 4 i SR
HIE LA P42 RN S5, X 4 4 L IAR
HBIBIT IS (6~12h) ML H GFAP 7K -3 & F
0.07 ng/mL. £ J5 15~18 4~ H i BSID #4375,
6 Bl LIS R BAR (PF4r <80 43 ) , H 4 f
22 TR, X 6 B LINE MBUG AR .

2.3 AEMFEIEFRITSE E)LHEZREXNNE

2 ROC M 26 & B, 10-6 /912 Wi il £k T
i A (AUC) K 0.601 (95% CI- 0.576~0.705,
P<0.05) , IL-8 ) AUC & 0.511 (95% CI:
0.487~0.534, P<0.05 ), GFAP ) AUC 7 0.714( 95%
CI: 0.701~0.771, P<0.05) , ff T IL-6 Fil IL-8;
UCH-LI By AUC A 0.703 (95% CI: 0.687~0.742,
P<0.05) ( B 1), M GFAP K 2 Wi | H N

2B, WEARBILMMKIL-6. IL-8, TNF  0.07 ng/mL I, HiZWriBUEME R 77%, FSrkh
K GFAP /K- FHifa RAFm UL (P<0.05) o 78%.
Fz1 BIVBTEABTEMEFZIEREEE  (xxs)
215 Uik IL-1 (pg/mL) IL-6 (pg/mL) IL-8 (pg/mL) TNF (pg/mL) GFAP(ng/ml)  UCH-LI (ng/mL)

2% HIE 41

MEDRgil] 33 486 + 34 174+25 167.7+27.4 153+1.9 0.006 + 0.0003 1208

RITIE 33 376 £ 24 13.9+3.6 32.5+6.2° 47+0.8" 0.004 = 0.0006 0.8+0.2
TR HIE 21

M= i) 31 498 + 52 371.6 +32.7" 455.8 +45.9" 11.1£2.0 0.020 + 0.007" 23+0.7"

HIT G 31 496 + 17 46.6 +7.8" 88.9 £2.2" 7.6+1.9 0.090 + 0.005" 0.7 £ 0.09"

e a RS HEAITRT RS, P<0.05; bR 55 HIE 4IGI7FRT LA, P<0.05, TL-1: H4IAE 1; 1L-6: FHAIIEN 2 6; 1L-8: 1
A2 8; TNF: PREIRSEH T GFAP: MRS ; UCH-L1: ¥Z RRIEAR K BN L1,

*2 wH, EEHE RBILETEMREERSHELEHANELRE  (xzs)

20531 % IL-1 (pg/mL) 1L-6 (pg/mL) IL-8 (pg/mL) TNF (pg/mL) GFAP (ng/mL)  UCH-LI (ng/mL)
e RIT 25 492 +32 4243 73+ 10 71+12 0.020 + 0.004 0.9+0.018
T A R 6 521 +25 97 +5 144 +8 133+0.8 0.090 = 0.006 0.8 +0.024

1 0.983 2.656 2.730 2.155 2.637 0.275

Pl 0.167 0.006 0.005 0.019 0.007 0.393

HURIE

1L-8
AUC=0511: P<0.05

1L-6
AUC=0.601; P<0.05

R

HURIE

UCH-L1
AUC=0.703; P<0.05

GFAP
AUC=0.714: P<0.05
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AR A S, ST AU A At ol 225 40 i 1) A RS
2. WIS KRB HIE (LI H 4% Fh 28 40 it [H 1
TR, TR S, BT AR A R
TEF R B AR 3G A, T 2 BELASF 25 44
MORIR A, IS, I I 4 20 b PRI X0 95 s 1 4
AER AR 1 GFAP /5 2P I i
YR AR SRR A, BENE — T MEA S W A A 3 B
TGS, X HIE B8R /R -IARRHER e e . A
WFSE [RI I s 1 I35 UCH-LI f7K F, UCH-L1 &
— Pl B R R R A A e i e Y,
T LI ) e — P A 2 240 L 4
i B B IR AR 56 U2 ARG Wow, RYTRIR .
i HIE 418 JLAY Il GFAP, UCH-L1 /K i 3 & T
BEREAH, RPITERNG FL I 40 A 57— TR R Y
MR, I HF A RITF 4G 1 B e 0T 40 it 1) 1 3R 1
o MTHAXAHr IR, GITHTEILE GFAP K
FHIME IL-6. 1L-8 /K2 IEAS. 5 Apgar P
RGNS, RW GFAP 54 Mg hr—3L, 146
SRR 2 P e AR R, ARG S
(6~12h) ™, HEFEHJLIMEH UCH-L1 K-
CFIRITRT, WTREE T AR AT ol T A
TUAMRRR IR AR L , 4RO UCH-L1 iR/
B, FEHEIL GFAP /KR & FIBITRIKFE,
WY ELIE e o 240 AT H T 45 ol 98 i 240 e B 1% 3l
B TIEBORAS, 5 Chalak 28 " (BFGY 45 5 — 38,
S HARE WASHRAA S, GFAP ZKFRYFR2L T w5 i
At —2 IR LS W R 235 O R

HAR— BN AT LGS I MRI SR U0 22 ik 21
LR SRR A, AT 8 L #is o
{HJE MRI 38R A 2 Wi R BRAE M, 384 UL
TR T W&, BERRNET IS
R 2L T F5, B 75 IS
J7. AR R, 6 68 ILTE 15~18 4~ H 1Y BSID
W R R, ARk E AR, MAE
X 6 B ILT, A 4 B LA 2 2E AR ) 5,
A UL, MRIZEi2 M HIE LR B—E 0 R T, bR
L2, X 6 fil LAY GFAP /KB Em T
im R 8L, @i ROC &m0 Hr, GFAP
A1 UCH-L1 B9 AUC & F 1L-6 F11L-8, 4 GFAP 1Y
W E A 0.07 ng/mL B, A2 W 9 2 850% Fgks
SRR, Wi, 456 8L GFAP By /K-
REAE A B Sk 5 MRI fi2 e f s & Lsh 2 & & A

K, EEBA2ETBRRE,

M2, T HIE 8O EAR I 36 7 F s 59 i
PRITAS B R — & BRI BRI, -8 5 0% 1 1 s
I 40 625 A 1) 10T 2 bR TC A E R SRR
AW, EWAREIG YT S, HIE &L $
UCH-L1 KB B FEAC, 1M GFAP K FFEEETH R,
LR IMTE GFAP. UCH-LI REf% Kz MW AR IR IG T 5
I 20 R AR Ak, A ER R T — A I 2l B 2
Wiksic# .
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