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Dynamic change in serum level of tau protein and its clinical meanings in patients with acute traumatic brain injury
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[Abstract] Objective To investigate the dynamic change in the serum level of tau protein early after acute traumatic brain injury
(TBI) and its clinical meanings. Methods Of 229 patients with acute TBI, 175 had mild TBI, 23 medium and 31 severe according to
GCS. The serum levels of tau protein were determined in 30 healthy subjects and all the patients 1, 3, 5, 7 and 14 days after TBI. The
relationships of the serum levels of tau protein with the initial GCS and GOS 6 months after the injury were analyzed. Results The serum
levels of tau protein were significantly higher in the patients with mild, medium and severe TBI 1, 3, 5, 7, and 14 days after TBI than that
of the healthy subjects (P<0.05). The serum levels of tau protein 1, 3, 5, 7, and 14 days after TBI were significantly lower respectively in
the patients with mild TBI than those in the patients with medium and severe TBI (P<0.05). The serum levels of tau protein were
significantly lower in the patients with mild TBI respectively than those in the patients with severe TBI 1, 3 and 5 days after TBI (P<
0.05). The serum levels of tau protein were significantly lower in the patients with good prognoses respectively than those in the patients
with poor prognoses 1, 3, 5, 7 and 14 days after TBI (P<0.05). The serum levels of tau protein 1, 3 and 5 days after TBI were negatively
related with the GCS and the serum levels of tau protein 1, 3, 5 and 7 days after TBI were negatively related with GOS (P<0.05).
Conclusions It is suggested that the dynamic change in the serum levels of tau protein in patients with acute TBI may be used as a
reliable biological index of TBI severity and prognosis because their dynamic change was negatively related to the TBI severity and the
patients” prognoses.

[Key words] Traumatic brain injury; Serum; Tau protein; Severity; Prognosis; Relationship

S0Pk 5 Ak 453477 (traumatic brain injury, TBI) J2& 5 2
HALARIE T R A FE R N 2 — . TBIJS ik 2 hg

doi:10.13798/j.issn. 1009~ 153X.2017.08.004
RETH LT TR (201440067 ) 5 110 T3 4358 X R
R RS 4 (PKJ2015-Y45) 5 LI T AR X DA RGN &
RIS L4 (PWZ22013—13)

PR 07 : 201299, IR THTIRASHT XN [ S B 22 MR} (R STtk 58
BERAN S T R &) KRR (R SR
SEIRAEE TR, E—mail : tongws0599@163.com

AR B S TS FITA A T B E . B
I, I R & H GCS P43 Sk il CT 85 SEAR K A%
PO 0 B S0 AT PEAL  AH H T AR B BRI 1
XL Ty VR — e, Tau 85 & — PP AH
K, FEAFE T LT o Fi m, A e
HERUE R LR U RS TS S5 A AR 22
DiaefIAVE L, 55 TBL IR H 0005 20 1 ki 40 3 %% U AH
KBl ASO 2 TBLG S I3 Tau & T304
R, FR) TBLS LT Tau 25 H 7 & sh 4840 M HAE



HhEI AR Ry M EE 2017 458 H 5822855 81 Chin J Clin Neurosurg, August 2017, Vol. 22, No. 8

-537-

TBURE RN K R WA 0 PR L
1 FRS I

1.1 meINEAF A OF U5 TBLH ; @4F Y 16~65
%o AR S L B 4 A R, e Al
FIgAMGFEEIEAESm,

1.2 A Hed A7 OBEAEA TBI S AN i 4 & A0 s
o Al T A A sk A5 s @3 i ARG R sl sl K
TR b s DM HTA S A s s I A RR R
O g r N R e e NP (THOY U RE SRR N
FVECIR B0 ™ =5 5 T BE B A A PR s Wb
I IE 54 B P S

1.3 At % 20144F9 A £ 2016 4 6 H &L I0G
TBI 247 1], HEBR 455 )5 14 d NBET Mo 26307 18 9], 4t
229 BN AAKFSE . 229 1, B 153 4, £ 76 151 5 4F
W 16~65 %, F1(41.3+14.5) % . AZ@HF #0152
1], A5 23 451, e b BA V& A3 33 461, kA% 21 491, ALBE
B GCS 143 3~8 43 31 i (UL ), 9~12 43 23 471 (
RUZH ), 13~15 47 175 0] (B RUH ) o 5y BORAS B[R]
ACKS: B4 T BUAF N 30 B4 A 6t Bt 28, Horp 55 18 43
21240 A 17~62 %7, 134 (40.4£8.2) %

1.4 ME 7% Bl 1.3.5.7.14 RREFRZSE
# K 1L 4 ml, 4 000 %/min B 0> 10 min, B I 3
W, =20 CAFERFME o R A ELISA 35U % Tau &
1 ™A R G0 R AT A (9% [ Biorbyt 24
A ) K Bio R680 bR ST RGN o %) HE 4 {4 A6
s [) — B[] B 25 2 T SR SRR K ML 4 ml, #2 B8 3R Ty
BARFEFIE

1.5 FE 7= a6 H R GOS ATl ,
1~3 3 WA AR L 4~5 50 B 1T B

1.6 it 5 % K SPSS 20.0 #4404t , THE GOk

Phaos R, IEZS M GORER F K56, AR IEAS 20 A 0%
BlK FH Kruskal-Wallis £ 5 5 2% i Pearson #H ¢ 22 24
TR AR ST, P<0.05 M 2 R A G 7E X,

2 & R

2.1 TBIJE fo Tau & @ &2 4L TBUR A5 %5
sk [E) A5 0009 Tau 2R 3 5 38 B s T R (P<
0.05) . TBIJF IMiLi% Tau £ & &S TR & L 5
7 dTFUG TR AT X R (P<0.05) .

22 F TauZ AL EEHRHGAZE A ZE TG Tau
B W TBI A5 45 A5 3 0 7 4 5 4G 1= (P<0.05) .
PEWF 1. U35 1.3.5 d, L5 Tau 8 & 8 5 ABE
i GCS P73 2 W] b TEAHOC (r 43514 0.7348.,0.5232
0.4402;P<0.05) .

23 TBIE i Tau k& &2 5B X Z WEA
HAYE1.3.5.7 d ML Tau 3 3 85 THU5
R4 (P<0.05;382) . 155 1.3.5.7 d, I3 Tau &
& 50005 61 GOS 435 B 53 17 A0 56 (r 4391l
410.4388.,0.4868 .0.3702 .0.3517; P<0.05) .,

34 #

AT, Tan T EA EESMEREALS S,
FUE TS 2540 , T8 SO HOR™; 34, 8 2 55
Z Ao N BB T R Y S SR A

G T REY AR T Ik T H O TBI
J5 98 NI B AV Tau 8 117K 3945 A R e g
Tt

ASCEE LW, 2k TBI S LT Tau 2 FH &1 B
IR (P<0.05) , 1035 5 ik FIIEAE , SR 5 M7 I,
{EATY A 5 5 T % IR ZH (P<0.05) . 3X 50 21 TBI
e Hii 20 253495 B i A 57 e D) BE IR, Tau 25 1 B

1 TBIFINiE Tau EH S =T (pg/ml)

215 ik fife1d iJa3d fifEsd 357 d 3514 d
FHEITBI4] 31  394.63+260.04°%" 415.28 +260.87%*"  481.81+293.38%*"  350.42+179.93%*  335.63+228.64°*
REITBIZ4L 23 310.26£116.25°  319.73 +186.18% 357.20+164.18°* 330.01£239.68°  316.75+260.45°

BRTBIAL 175 315.28 +136.28"

Xf HEA 30

307.82+186.18"
238.04+75.26

319.47+201.24* 306.23+181.71° 292.29+223.11°

SR, A P<0.05; 553 TBIZHAH N (G LY, € P<0.05; 5 TBIZHAR R {ELA LY, # P<0.05;TBI: fuilikifi

+R2 AEFGETBIFAMLS Tau E A EHILLE (pg/ml)

2057 %k filE1d

fiJG3d

ilhsd Yile7d fiJG14d

WRARA 32

WG R4 197 305.01+132.51

379.31+243.97* 396.02+240.44*
342.23+125.83

430.45£188.07° 352.67+205.37
337.73+216.19 321.53+212.61

435.61+280.80°*
351.05+163.88

A S5 HUG RAFAAIRE L, € P<0.05; TG K4 : GOS BF4 4~5 43 TG A K : GOS BF4 1~3 43



—538—

I EIG AR AL VR 4 2017 45 8 2522 %55 8 ] Chin J Clin Neurosurg, August 2017, Vol. 22, No. 8

IE R 22 R g B 2 A0 E L, S B A PE TBT G
I35 Tau 85 FH BT &  BEE TBUR & 8K A, i
7% Tau & [P 4R F . 200 TBI LG Tau 2 (1948
165 TBI ™ F R B A O, TAE P Al 3 05 7 B e
FRE0 ABIFFE & BT Tau 2 (2 & B TBI 45 %
JEE in B G 25 4 (P<0.05) 5 11 FL, 1L Tau 25 11 & &
5 TBU 2 B 2 17 AH OC (P<0.05) o Ui B 1LY Tau
T KT BE % F e 2k TBIAR G A 1, ] LUK T 22
P TBI1%

A IFSEHGE TBIJS I WA 2K Tau 85 135 2,
i HLH TR S R TS S AT, ARBIFSE
KEIMBGA R 1d.3d.5d.7 dIiLE Tau 2
TR E R TG R4 (P<0.05) , 1fi H, i
Tau 8 [ & & 5015 6 1 H GOS W43 2 1 AH 3¢ (P<
0.05) . I 2ME TBIJS IMLIE Tau 8 75 R WU
NG, 0 TBI A Fil /s

AMTBLE, Tau A S R AL A NS
A BIE RS U B RS P R AR R R T
B HHMYIEE, A FET WAt X 5804
PRI A % AR e R BN, Tau 8 AR B B34t
Al REA B e e dE AL S G E R, BT
EE X TBIG Tau 2 FAIRYT WA M A2 0. AT
FERHREAR Tau B (KT XRS5 27 10 #2240 Jif
2RI T A Sl ) A AE A AR VE A, Shultz
LI s , ST PR A Ao A AR B IR Ak Tau 2R
e B A2 2F TBI K B S P el s o 4 i 2t i
IR Z 20 2 Tau 25 H B & ORGP R 24140, T B
B R —Fh R 2 LR RET 71

A5 25 5 5% B 2 vk TBILS 9 1L 375 Tau & (A
R 3l 2578 Ak AT e 220 TBI S A [a] 1435 3 AR 155
&, WE AT 1 007 TBI 9 7™ AR B, 348 nf A F TBI 1
JE A

(&% k]

[1] Woertgen C, Rothoerl R, Metz C, et al. Comparison of clini—
cal, radiologic, and serum marker as prognostic factors after
severe head injury [J]. Trauma, 1999, 47(6): 1126-1130.

[2] Spillantini MG, Goedert M. Tau pathology and neurodege—
neration [J]. Lancet Neurol, 2013, 12(6): 609-622.

[3] Zanier ER, Zoerle T, Fiorini M, et al. Heart—fatty acid—
binding and tau proteins relate to brain injury severity and
long—term outcome in subarachnoid haemorrhage patients

[J]. Br J Anaesth, 2013, 111(3): 424-432.

[4] Kuznetsov IA, Kuznetsov AV. What tau distribution maxi—
mizes fast axonal transport toward the axonal synapse [J]?
Math Biosci, 2014, 253(1): 19-24.

[5] Arun P, Abu-Taleb R, Oguntayo S, et al. Distinct patterns of
expression of traumatic brain injury biomarkers after blast
exposure: role of compromised cell membrane integrity [J].
Neurosci Lett, 2013, 27(552): 87-91.

[6] Takahashi K, Hasegawa S, Maeba S, et al. Serum tau protein
level serves as a predictive factor for neurological prognosis
in neonatal asphyxia [J]. Brain Dev, 2014, 36(8): 670675.

[7] Rubenstein R, Chang B, Davies P, et al. A novel, ultra sen—
sitive assay for tau: potential for assessing traumatic brain
injury in tissues and biofluids [J]. Neurotrauma, 2015, 32(5):
342-352.

[8] Magnoni S, Esparza TJ, Conte V, et al. Tau elevations in the
brain extracellular space correlate with reduced amyloid
beta levels and predict adverse clinical outcomes after
severe lraumatic brain injury [J]. Brain, 2012, 135(4):
1268-1280.

[9] Liliang PC, Liang CL, Lu K, et al. Relationship between
injury severity and serum tau protein levels in traumatic
brain injured rats [J]. Resuscitation, 2010, 81: 1205-1208.

[10] Franz G, beer R, Kampfl A, et al. Amyloid beta 1-42 and
tau in cerebrospinal fluid after severe traumatic brain injury
[J]. Neurology, 2003, 60(9): 1457-1461.

[11] Ost M, Nylen K, Csajbok L, et al. Initial CSF total tau corre—
lates with 1—year outcome in patients with traumatic brain
injury [J]. Neurology, 2006, 67(9): 1600-1604.

[12] Johnson VE, Stewart W, Smith DH. Widespread tau and
amyloid—beta pathology many years after a single traumatic
brain injury in humans [J]. Brain Pathol, 2012, 22(2): 142-
149.

[13] Santacruz K, Lewis J, Spires T, et al. Tau suppression in a
neurodegenerative mouse model improves memory function
[J]. Science, 2005, 309(5733): 476-481.

[14] Dawson HN, Cantillana V, Jansen M, et al. Loss of tau elicits
axonal degeneration in a mouse model of Alzheimer’s dis—
ease [J]. Neuroscience, 2010, 169(1): 516-531.

[15] Shultz SR, Wright DK, Zheng P, et al. Sodium selenate
reduces hyperphosphorylated tau and improves outcomes
after traumatic brain injury [J]. Brain, 2015, 138(12): 1297-
1313.

(2017-04-12 it , 2017-05-09 & [n])



