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Value of serum S-100B and GFAP levels for diagnosis and severity evaluation of

traumatic brain injury
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[ Abstract ]
protein ( GFAP) for diagnosis and severity evaluation in traumatic brain injury (TBI) patients. Methods

Objective  To investigate the value of serum levels of S-100B and glial fibrillary acidic
Sixty-five TBI patients in our department from March 2012 to March 2013 were selected. Forty cases of fracture
patients and 20 healthy patients were used as control. The serum levels of S-100B and GFAP were tested via
In the
TBI patients in 6 h after injury, the serum levels of S-100B and GFAP were significantly higher than those in
the control group (P <0.01), with S-100B level significantly higher than GFAP (P <0.01), had the area
under the ROC curve of 0.838 and 1.0, respectively, and both reached the peak in the second day (0. 54 +
0.14 pg/L and 5. 18 £2.06 ng/L, respectively). The serum levels of GFAP and S-100B were significantly
positively correlated with the severity and Marshall CT classification of TBI patients in a few days after injury
(r>0.65, P<0.01 ), and also had close relationship with the severity of brain tissue injury. Conclusion

ELISA to analyze their diagnostic value for TBI and relationship with severity of TBI patients. Results

There is important diagnostic and dynamic evaluation value of serum levels of SI00B and GFAP for TBI
diagnosis and severity evaluation, especially by combined application.

S-100B; glial fibrillary acidic protein; traumatic brain injury; diagnosis; evaluation
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acidic protein, GFAP) ZA4 B PK #1242 R G0 2 TE A g F
SRS R T A 22 R G0 (CNS) RIK &K
L, JCATAT MR 5 £ TBL J& AL i 18] 42 i
PO BT (4 P EE AR o AT ST i e IR A S A AR
TBI & L5 S-100B 1 GFAP [ BEHRIT Hoxt TBI
TAUIRERE A PG (o

1 #MREFE

L1 RRH

PEPEACRE 2012 483 J 2 2013 4 3 FiA 0 2t TBI 3
65 i, 5314 36 1], Lt 29 i), ARl 17 ~67(42.8 £14.3) %,
A Wiy 5 0, Sk R I A0 B A RE M fib 14 f31], B 48 24 45
30 i, Rz B P A R i P I 16 ], BT R 42 CT st
PRRAT R, 236 ) 9s s HERR O i B, Sk, At P
LR AR RIS MRS | AMARS TE A A 5. ABER R
T4 [ 4 B 37 5F & 3 PF 43 ( Glasgow coma scale, GCS) 13 ~
15 43122 5], s B4 ( GCS 9 ~ 12 43 ) 32 4], 2 2 figi 475 ( GCS
3~83)11 fi], QIXTRREH 40 BB 4 3 (AR SU 45245 H. TS
X RGN AR ) , T3k 22 ), Ltk 18 ], AE R 18 ~ 65
(40.2 £15.5) %, fgE R B2 - 20 44 ft B A A ) RS2 A o %o
PRZH, Bk 12 1], 2ot 8 1], AF 8 R 19 ~60(39.5 +16.3) &, HE
BRep X ph 2 R Ge0 AL B E . TBL 38 5005 %] HRZH £ e X BR
HAEAER MRy B TS E 2 7 (P>0.05) . W3k 1,

&1 TBIARMRBAR—RIERZER

4150 n PERIE (B /40) AR ()
felt Xt HE 2 20 12/83 9.5+16.3
A% HR 20 40 22/18 40.215.5
TBI 41 65 36/29 42.8+14.3
1.2 &
TBI B EHFAEZM)E 6 h,1.2.3.5.7 .10 d i EEH K Az A<

FHEAT GCS 43 (HEBR R SO A 25 B S ), OF T )5
6 h,1.2.3 d47/Mfil CT 494t . BIrxd BB ELENS 6 h fili—
WHERIKIMARAS (AR 15 PR 2 A Aoy g ik B — e Bk . i
A BRALL 3 000 r/min #5010 min J5 43 BT , - 80 °C UkAf
TERFI . % Abnova 23w GFAP F1 S-100B A ELISA 3177 &
XARAHEATAS I , A6 A 2% R ] Bio-Rad BbRASL , 484 5 v ™4
Ul B AT
1.3 “itsxam

TR BRI & =5 375, 2R AT SPSS 19. 0 Geit- B ff kAT i 2
IIHT  ARRPELLBA T Spearman SRS, IF 421 ROC k.

2 HR

2.1 S-100B .GFAP 7K -F % s TBI &5 by ¥r48 & 2 3h
B TR

TBI S 155 6 h MAF I3 o S-100B ,GFAP ¥ i, X [ &

B KO- 2 W 5 T 5 A RS BR 2 R B 5 X R AL (P <

0.01) ,S-100B [ 7K F-HA . /& F GFAP(P <0.01), l#E2, %4

il ROC ik % # S-100B, GFAP #li £ T A2 ( AUC) 43 5| 24

0.838.1.0, 4 S-100B ¥ E7E 0. 33 g/ L i HA & 1 U
TS (435104 0. 615 .0.917) | 24 GFAP ¥ B 7 1. 23 ng/L i}
B e W UM R S (30 1..000) o WLIET 1, st 325
W % B TBI ER 25 ML 35 A S-100B  GFAP 7K P 7E 45 2 K ik b
EACEL 4354 (0. 54 £0.14) pe/L (5. 18 £2.06) ng/L] , 3£ F
B4 ~6 RIFAF-EH. WK 2.3,

%2 TBIAKITERAMFEF S-100B GFAP 7KF(x +5)

A n S-100B( wg/L) GFAP(ng/L)
ft RS IR 21 20 0.19 £0.09% 0.05 +0.024
BT IR 2 40 0.21 +£0.07° 0.07 £0.012>

TBI 41 65 0.35+0.12 5.94+0.52
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#&3 TBIEEHEMIEH S-100B K GFAP ik E 5 Marshall CT 53 ZKHIEX R (% +5)

6 h 1d 2d 3d
CT 4p%
n S-100B(pg/L) GFAP(ng/L) n  S-100B(pg/L) GFAP(ng/L) n  S-100B(pg/L) GFAP(ng/L)  n  S-100B(pg/L) GFAP(ng/L)
1 20 0.24 +0.08 1.65 +£0.55 20 0.31 £0.05 2.76 £0.66 20 0.43 £0.08 3.43 +0.80 20 0.35 +0.08 2.90 £0.72
2 28 0.35+0.07 2.35+0.59 28 0.38 £0.56 3.66 £0.96 28 0.52 £0.10 4.93+1.18 28 0.43 £0.08 3.96 +1.06
3 9 0.43+£0.03 3.12+0.30 8 0.44 £0.06 4.52£0.59 7 0.64 £0.08 6.49 £1.15 7 0.51 £0.07 5.34+£0.86
4 6 0.51 +0.10 4.39 £0.62 7 0.53 £0.11 6.67 £0.57 7 0.75 £0.06 8.84+1.25 7 0.61 £0.07 6.87 +1.29
5 2 0.58 +0.07 4.81 £0.52 2 0.60 +0.03 6.87 +1.63 2 0.85+0.15 9.93 £1.87 2 0.69 +£0.21 8.38 +1.06
r i 0.775 0.788 0.727 0.744 0.760 0. 806 0.719 0.755
P <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
#4 TBIE#HMEH S-100B } GFAP RESREMBRB{GFERENER (x5)
A P n 6h 1d 2d 3d 5d 7d 10d
S-100B( pg/L)
270 TBI 2 22 0.23 £0.07 0.32 £0.06 0.42 £0.06 0.35 +0.07 0.30 £0.06 0.24 £0.06 0.20 £0.05
il TBI 4 32 0.38 £0.07 0.40 £0.06 0.59 £0.08 0.48 £0.07 0.38 £0.06 0.36 +0.06 0.29 +£0.06
I TBI 41 11 0.50 £0.09 0.52 £0. 10 0.78 £0.08 0.63 £0. 10 0.53 £0.08 0.49 £0.07 0.47 £0.06
rH 0.773 0.681 0.868 0.803 0.745 0.817 0.761
P1E <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
GFAP(ng/L)
%7 TBI 41 22 1.52+0.39 2.59 £0.52 3.42 +£0.06 2.83 £0.56 2.25+0.34 1.65 +0.26 1.24 £0.27
il TBI 20 32 2.63 £0.52 4.10 £0.66 5.74 £0.86 4.72 £0.74 3.46 £0.47 3.39+0.34 1.79 £0.22
HR TBI 41 11 4.13 £0.80 6.43 £0.94 8.98 +1.23 7.38+1.15 5.10+£0.62 3.39+0.51 2.52+0.32
r i 0.861 0.877 0.897 0.894 0.901 0.870 0. 840
P <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

2.2 AP S-100B % GFAP 3% E 5 Marshall CT
43K 849 48 K

W FE TBI g4 )5 6 h,1.2.3 d 2h 25 M5 I i 2%
S-100B ,GFAP V& FE KX A7 CT 3t &3, 43 J5 AR IR A ] CT 432 4%
)0 A R IS P KO R R S ST A T R AR 45
ANBifJ] 5 2% B S-100B ,GFAP ¥k fiE 1555 Marshall CT 4325 52 BH
WiEAX, (r>0.70,P<0.01), L33,
2.3 ZiAd P S-100B & GFAP ;& & 53 = & 42

JE AR KM

£ TBI %1505 6 h,1.2.3.5.7.10 d 375 Wil ifi 3¢ b
S-100B \GFAP ¥ Ji 2 B, 8.2 55 1 7™ 2, 4% 4 IF 1] A5 1f 25 v
S-100B ,GFAP ¥ & b &5 . G it 2007 % B, i K 1 5
TBI £8P 15 (1) 7™ T AL 52 ) (8 1E AR G (r > 0,65, P <0.01)
W4,
2.4 3 S-100B % GFAP ik &5 fRn 47 45 #7 % 49

76 TBL SR FH /5 6 h, $92 Ji L SU 5 05 7™ T A2 38 43y A VA
JIES AP I 2 S I A R 4 244 o 38 A R 7R TBIT AR
F ML S-100B  GFAP Y& 32 % B, 5 (i FETE 3 Fh 2250 f4 454
iR T B G it R = KT B Gt 7
(P<0.05), WLF5,

£S5 TBILEEMIEZH S-100B K GFAP iR ESEUEBRG AR X F

A n S-100B( pg/L) GFAP(ng/L)
IR 2445 21 0.40 +0.07 3.01 £0.61
PRI Iff i 5 0.36 +0.06* 2.14 £0.41%
SV PERE RS i i 6 0.33 +0.08% 1.71 £0.312b

a:P<0.05,5 f e 245 bt ;b P <0.05, 5 ZME A BT o AP Ho 4%

3 it

bt & 1S 2B A Tl Ab 1 & 8, TBI (1) & 95 % A1
RO R R TR it B anE NS o AR
TBI (3Rt AT R R T4 o %k i A1 14 32 Wi
S AT RE TG W B G IR A AR AR A

H Xt F TBL 2 W X vEAG 7 vk 254 GCS o
o, 18 2# (CT MRI) kg, SR 1M TBI 5 T2k
FEURRTERSR) R e 711) i At 245 9 ] RE 2 X 1Ak 7= A 5
[F] B i 25 AR 2 B AR I TBT 245 R FR el 7R
I, YA AR RAT AT TBI b S i A AL R AL .
SR CT MRI g IESE X 2Pk TBI [ Wi 0 52 A v
L, AEL CT 4=l 4 78t i 3 03 A I 1) R B0 AN 12
MRI A7 8 = B 53 PR A T0E S 2z N, it
BRI 7 R B R4S PR AT MR £ A
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HOIT TBL RAHSCAE DI bRic Yy, X Se i 9 4 i
TBI {7 F AR B, % iR TBT 1 &9 2 FE T AUBS: , )
Wy TBI B 1Tl o

S-100B £ /2 M A i #2973 7t A — Fif e J3E
RRIEFSZE A, & & KNI, HXE 7 BT 21 x
107, B I FNGR FR VAT 100% W5 i fir 44
S-100B 4 4. S-100B 4 & H Al if 58 e 4 )32 1)

TBIfpiEZ—, e —MEG s T4 5 EE, iz i T4
SR B LA T TS HORUE (Y14 5 4R N D RE

10 PR | T L | 200 1 B 0 434k 2 i 2
AT BN ASAEAL L5 K6 ()T B 4B PN SRR A L R M
SN A % 40 S A 30 405 i AR 4 45 R R i AR K A
T, TBLJg,S-100B Hy451 7 oo 22 15 S5 40 M B e, -
3 J i VAR 14 I G 5 s of ML 3 R S-100B FRis 7 o i3
1 S-100B 7KV 55 it 05 F2 B AT % V) 06 22, AT LAVE R ik
B M e AR S . SR S-100B W BEAF7E
AN U, I B9 FR W S-100B R ik 241 41 3R 3K i =
S AEREITAL LY, R Ik S LA 41 4 b th % PR S-100B
Fea . WG A BE ST R B TBL R #F  )E mvE
S-100B /K- .35 715 , W15 T4 FR 41, i 3 ROC
KRB B W (8, W H s 8210 50 1%
P AR R ELA B AR O . L E AT R R
2R, ARSI EMR X, 4 ~6 RIFEATH
39, AT BE 5 4k R B IR K ARG .

GFAP JE¥E [ 22 F 7E 1971 4E 1 o £ % P AE Ak
o5 HEE I TR AL BT B v 23 B AR 3 1Y, 2 T MG R 4
Mg 8 ~ 10 nm [ a2, HIXF 73T 50 x 107, J&
A 85 T 240 L %) B S SR AR A, R S AR AR R
JR R 2T 4 22 B VR0 P T . BUA B
FEF W] GFAP AR IR 945 - 7)™ . GFAP %]
H) CNS Fik & H, AR AR IR, X GFAP B A
CNS RS ™ o JTAE A I R 58 22, IR 46%
)5 MG GFAP 2 [t , JF HH K 5 81 45 # A%
FEAR S S i A BT S S BE TBI H 43 ) I 3
GFAP 7KV 2 5, s T % R4, 3d i ROC il 4%
S BRELA R 25 A2 T I (2L, 150 A JEG 30 2578 1 45 9 19 T
R AR A M

5 I AS AR 308 2 0 A7 5 i 453 00 o IS e B, 6 I 4
U0 1™ B 9 L3 ' S-100B J GFAP (1) 7K~
AT , PE— 25 B S-100B J GFAP kUi T I4141,
FENGLH SR I I 7 s e R ) A ML SR, Pl T AR 2L
Joa (BB i, H 4y B T TBI BB 3% 138 H S-100B &

GFAP MR,

£ LBk, i o S-100B K GFAP X TBI (132 It
HATRME S AT 24 R s [RIIFI3E+ S-100B
Y BE I 2.5 T GFAP, {H GFAP % S-100B H A 4
AR SRy S o AL S-100B /] LAAE D TBI (8%
(R0 , T GFAP R LAgE— B IR 2 W B s A
ML 3F - S-100B A1 GFAP ZKF-XF TBI 35 1912 W7 [
WA R A MRS H N E. THAETRAR Y
B2 B s 8 & WIS G, A AT R R A
DU CHEANAE 2B o 1 26 DA K 7 A AR 5 e 0
MR M) A HHEE M E L Riih TA
WETEIR R D, A U 9 2 2% X ) ke R fEL ¥
R Je 22 O SE dE— 2D W1
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