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Role of cell apoptosis—related factors in cerebrospinal fluid in prognostic evaluation of patients with severe traumatic brain
injury

ZHANG Yu~lei, JIAO Wei. Department of Neurosurgery, People’s Hospital of Haozhou City, 236800 Haozhou, China

[Abstract] Objective To explore the value of cell apoptosis—related factors in the cerebrospinal fluid (CSF) in evaluating the
prognosis of the patients with severe traumatic brain injury (sTBI). Methods A retrospective analysis of the clinical data was performed
in 52 patients with sTBI who were admitted to our hospital from January 2015 to January 2020. CSF was collected 24 hours within
admission, and the enzyme- linked immunosorbent assay was used to detect the cell apoptosis— related factors, including sFas,
cytochrome C, caspase—3, caspase—9, and Bel-2. Six months after injury, the GOS score was used to evaluate the prognosis, with good
prognosis of 4~5 points and poor prognosis of 1~3 points. Multivariate logistic regression analysis was used to test the risk factors of poor
prognosis. Results Of 52 patients with sTBI, 33 patients had poor prognoses and 19 had good prognoses. The levels of sFas, cytochrome
C, caspase=3, caspase—9 and Bel-2 in the patients of prognosis were significantly higher than those in the patients of good prognosis (P<
0.05). Multivariate logistic regression analysis showed that increased levels of sFas and caspase=9 in the CSF were the independent risk
factors for poor prognosis of patients with sTBI (P<0.05). When the caspase—9 was 1.34 ng/ml, the area under the ROC curve for judging
the poor prognosis 6 months after injury was 0.81, with a specificity of 0.85 and a sensitivity of 0.68. When the sFas was 158.5 ng/ml, the
area under the ROC curve for judging the poor prognosis 6 months after injury was 0.73, with a specificity of 0.70 and s sensitivity of
0.79. Conclusion The increased levels of sFas and caspase—9 in the CSF indicate poor prognoses for the patients with severe TBL

[Key words] Severe traumatic brain injury; Cerebrospinal fluid; Cell apoptosis—related factors; Prognosis evaluation

F 451 473 (traumatic brain injury , TBD)JH /LR 5,
AR, )5 R SUK i Bl A | AR
S0 S5 BRI ZHL B8 0, B A A R A A5, 7
TBI A AR E A P, R 1) SR A B B85 i,
FR M A DTS o TBLJS 40 M08 T2 4k & i
i 2 A0 AE T/ 207 20, 76 TBL il ZH 21

doi:10.13798/j.issn.1009—153X.2020.08.012
Y B 236800 R, 22N TT AR EEBEMZAMEL R EF M )
HIRVEE £ M5, E-mail: medjiaowei@163.com

5 B pp 22 Dy R R i R A T B E S, AR SCERT
A5 i 0 A5 0 B T A S R i K AR A R H
FE A TBIFUS PEAS TR AR

1 ZREFE

1.1 AT & GHABRUE  AF0% 18~70 %7 5 A7 WA S
MG, SR CT B2 T, ABE GCSIF/r<8 41, HE
BRATHE : AR TR EAE BB K5 B 9F
(R T B DI R Rl R i 45



—536—

HP I R P 2 AR R 2020 4 8 45 25855 8 ] Chin J Clin Neurosurg, August 2020, Vol. 25, No. 8

[l JBPE 43 BT 2015 48 1 7 2 2020 4F 1 H ik 1)
52 (A TBL I R GERL . 12T SRy 7 EHalE 2016
AR R TBI IR TR ™,
1.2 B R ik m e B 40 % B F 40 77 ik ARt 24 h
DAV 3o 2 A7 O SR S AV 3 ] A0 400 0 1
A F, AL 35 AT Fas AL (6 K ¢ caspase—3 .
caspase—9 ,Bel-2, FH] AU5800 %4 4= { sl A= fb 43 #r
{X (3£ [E Beckman Coulter 22 5] ) #4745 4H 17~ 4H
KT e R G 40 A b st SEUR I AR YR
FRAT]
1.3 6 w4 Hila 6 AR GOS A il
4~5 53 TG BAF, 1~3 - G AR .
1.4 it 37k RAISPSS 17.0 450, T ek
Phass F78 , R e K 36 5 THECSERER F R 50 5 R
Z K % logistic [01 5 70 HT K6 56 75 A KL G R 28 5 oK
H 32508 TAERHIE 28 (receiver operating character-
istic, ROC) M1 £ 43 Ar 5 e PR 3= 1) e A2 i A8 DA P<
0.05 2= A Gt #7E 3Lo

2 5% B

2.1 HjE 6 A~ A e S22, BE A R 33 41, s
KA 1941

22 MG #hEF BHRII R, I W cas-
pase=3 il {2 C . caspase—9 . 1] % Fas  Bel-2 7K
F-5Gi)E 64 A WG A 56 (P<0.05,3% 1), ZHE lo-
gistic [T 7R , I caspase—9 \ AT Fas 7K
PG R E R TBII G 61 H FilS A B B4l 57 16
R (P<0.05,%2),

2.3 ROC ¥y &5 #7145 R W caspase—9 4 1.34 ng/
ml 5, B WA TBIAG J5 6 4~ H FiE A KB 26 T 1
Bk 0.81, K544 0.85, US4 068 i H ¥ AT
PR Fas SN 158.5 ng/ml i}, H1 i 5 % TBI %5 )5 6 4~ A
TG A R4 T AR 0.73, K8 5054 0.70 , BUk
P4 0.79,

34 i

5T F B, TBI )5 #h 22 o405 3 B4 G 5 1 i
s — 5 TN SRR P A0 B B 4 T o S B0 b 28
JCAET™, 3 — 5 R BRI 4R | A S N SR
W Ca B E T BN 4k L PEBUS®, Newcomb 251
WFFE &k LR BLUTBIJS 24 h, #1128 S0 T2 %R AE 50% 15
Ao TBUS AT 195 FALH £ 2G5t Z 1k
T [ | AR A [ R PR SO DR B 1T A (AR T I A
TBLJG f oo 1 A B = ZAE M, BT R

x1 2GEREMRGHENABBERRZIMEER
HWBARZSNER

AN TEA R4l TE R4
() 33.128.1 29.4+10.8
PERN (B, T3 ) 23/10 11/8
BMI(kg/m*) 242434 24.5+43
ABEGCS PES> (43) 6.5+1.6 6.4x1.5
Z A (1)
ST L] 19(57.6%) 10(52.6%)
AL EA T 14(42.4%) 7(36.8%)
HAth 0 2(10.5%)
ABE Marshall CT 432% (1)
I 9(27.3%) 5(26.3%)
1|3 18(54.5%) 9(47.4%)
V4 6(18.2%) 5(26.3%)
VB T AR S R F 7K (ng/ml )
caspase—3 6.0+1.8 4.1+1.9
YLt C 47+1.8" 3.4x1.4
caspase—9 2.3x1.04" 1.4+0.70
A Fas 163.9+32.4° 128.1+44.1
Bel-2 125.1+19.9° 110.6+26.6

T 5T RAFAAAR(E L, * P<0.05; BML /45 #4541

R2 FHEREFKRBRGHREABTEARZIEEM
AR ES logistic B35 Hr4E R
A S WM 95% B FIXE  PIH
B caspase—9 BLUE=A 4.24 1.282-14.012 0.018
IR A Fas 9% 1.03 1.008-1.051  0.008

caspase =5 WA L A 778 TBI J5 #2804k & i rh
KA FBAE ] ARAE S SR ISR, AT LLAR ks
RN FNZORL A SNJE T3 o SORL A P e, 2ok
RN BRI 6 2R C %, 164k caspase—9, TS
TR T caspase—3 . caspase—0 . caspase—7, B shiET
FEIP o LR Shil g, AT Fas 164K caspase-8,
PE— 205 H R UFAY caspase-3, 5 SFAIIH T, A
WE5E A BLTBLS , A T Fas B2 715 5 45443
i 4 23 AT Fas AL (3R C | caspase—9 [ 7% & HH
I ARHIFSE & B TBLA B A T caspase—
3.4 L %R C . caspase—9 ., A %M Fas  Bel-2 K34
W I 3 55 (P<0.05) , 11 H 22 8 2 logistic [71)4 43 H7 i
TR B caspase—9 T4 Fas 7K -3 57 2 51 4 TBI
Bl 64 A fiE A R A7 fa s 2 (P<0.05) o 3X
PEIRLRLAR N ISR AR SNA T30 I 7E TBL IS M &
TR T ERVE .



R I R A2 2B 4%k 2020 41 8 A4 25455 8 1 Chin J Clin Neurosurg, August 2020, Vol. 25, No. 8

=537~

YT IR T 7E TBLAR &M 07 h HAT AR
HT, BRI A 3k BELDB 240 L T %) e A SR TBI
AR KT . A BFFERI], KRB TBL , L2
Vg3 Pl T 3 e/ IS B 240 L A5 A4 T R 1 o 4ot
ZEAN LR T, AT A 4 e PR A A BT
B, TBLE ARG YT, v LA s 40 3 7 A 1)
Pk, SO P TR IR B 5 A R, DA RS 2 A O
PR R AT AR B T R R SRR
IR e 2R R, WA= E R T
I L RS AL AT T A L 1, AR R 2R D R A

2 iR, E R TBI B 6 W W caspase—3
A0 2 2R C . caspase—9 , Al 1 Fas . Bel-2 7K1 HH

3 i HUINE T caspase—9 |\ ]I Fas /K -1 5
Tmﬂﬁﬁ)ﬁxﬁo

(&% 30ik]

[1] Kaur P, Sharma S. Recent advances in pathophysiology of
traumatic brain injury [J]. Curr Neuropharmacol, 2018, 16
(8): 1224-1238.

[2] Galgano M, Toshkezi G, Qiu X, et al. Traumatic brain injury:
current treatment strategies and future endeavors [J]. Cell
Transplant, 2017, 26(7): 1118-1130.

(3] WRWESC,HEE S, £ K. SRR S TCD A8 Ak K545
18 L CT KR B AR SR FE(J]. H [l PR e 22 P AR i
i, 2000,5(1):32-34.

(4] Br R, 5 . Sall R Uk A Y ik R IE S TS
SPAT(I. T I AR 2SR 2R, 2012, 17(10) : 634-635.

[5] Sater AP, Rael LT, Tanner AH, et al. Cell death after trau—
matic brain injury: detrimental role of anoikis in healing [J].
Clin Chim Acta, 2018, 482: 149-154.

[6] Farrell D, Bendo AA. Perioperative management of severe
traumatic brain injury: what is new [J]? Curr Anesthesiol
Rep, 2018, 8(3): 279-289.

[7] Carney N, Totten AM, O“Reilly C, et al. Guidelines for the
management of severe traumatic brain injury, fourth edition
[J]. Neurosurgery, 2017, 80(1): 6-15.

[8] Rink A, Fung KM, Trojanowski JQ, et al. Evidence of apop—
totic cell death after experimental traumatic brain injury in
the rat [J]. Am ] Pathol, 1995, 147(6): 1575-1583.

(9] ®&TAE, K W MR S UK IS A PR R

TRHLH] AR (D], Hh I R 22582, 2019, 24
(12):777-779.

[10] Newcomb JK, Zhao X, Pike BR, et al. Temporal profile of
apoptotic—like changes in neurons and astrocytes following
controlled cortical impact injury in the rat [J]. Exp Neurol,
1999, 158(1): 76-88.

[11] Pistritto G, Trisciuoglio D, Ceci C, et al. Apoptosis as anti—
cancer mechanism: function and dysfunction of its modula—
tors and targeted therapeutic strategies [J]. Aging (Albany
NY), 2016, 8(4): 603-619.

[12] Elmore S. Apoptosis: a review of programmed cell death [J].
Toxicol Pathol, 2007, 35(4): 495-516.

[13] Harter L, Keel M, Hentze H, et al. Caspase—3 activity is
present in cerebrospinal fluid from patients with traumatic
brain injury [J]. J] Neuroimmunol, 2001, 121(1-2): 76-78.

[14] Lenzlinger PM, Marx A, Trentz O, et al. Prolonged intrathe—
cal release of soluble Fas following severe traumatic brain
injury in humans [J]. J Neuroimmunol, 2002, 122(1- 2):
167-174.

[15] Lee SH, Choi BY, Lee SH, et al. Administration of protoca—
techuic acid reduces traumatic brain injury— induced
neuronal death [J]. Int ] Mol Sci, 2017, 18(12): 2510.

[16] Drury PP, Gunn ER, Bennet L, et al. Mechanisms of hypo—
thermic neuroprotection [J]. Clin Perinatol, 2014, 41(1):
161-175.

[17]) 22k, T A, i 4 22, 46, AR 25 & s FR 43Ry T B 7
PR A5 R 8 AT D). H eI PR A 2 SRR S, 2020,
25(5):293-295.

[18] Xing P, Ma K, Li L, et al. The protection effect and mecha—
nism of hyperbaric oxygen therapy in rat brain with trauma—
tic injury [J]. Acta Cir Bras, 2018, 33(4): 341-353.

(OISR, W 2.5k 20,45, SRR R BUR I 2400
Jr AR R T R A (], v I R AR 22 SRR S L 2004,
9(1):52-55.

[20] Pang AL, Xiong LL, Xia QJ, et al. Neural stem cell trans—
plantation is associated with inhibition of apoptosis, Bel-xL
upregulation, and recovery of neurological function in a rat
model of traumatic brain injury [J]. Cell Transplant, 2017,
26(7): 1262-1275.

(2020-06-14 it , 2020-07-19 & [1])



