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[Abstract] Background Cerebral vasospasm (CVS) is one of the common severe complications in
patients with subarachnoid hemorrhage (SAH), as well as an independent risk factor for poor prognosis. As
previous studies showed, CVS is closely related to the changes in the expression of vasoconstrictors in
cerebrospinal fluid (CSF). In the present study, we measured the levels of endothelin-1 (ET-1), angiotensin
Il (Ang II') and thromboxane B (TXB.) in SAH patients” CSF to demonstrate the relationship with CVS.
Methods A total of 18 patients with SAH were enrolled from September 2018 to January 2019. CSF
samples were collected within 3 d, 3-5d, >5-7 d, >7- d and = 10 d after SAH. The levels of ET-1, Ang
II' and TXB. were detected by enzyme-linked immune sorbent assay (ELISA). Results The levels of Ang
Il (P=0.041) and TXB, (P =0.050) in CSF at different time points were significantly different. The level of
Ang Il at = 10 d after SAH was significantly lower than that at <3 d (P =0.009) and >5-7 d (P = 0.000)
after SAH. The level of TXB, reached the peak at >5-7 d after SAH (P =0.036, 0.008), and then gradually
decreased without significance. The level of ET-1 in CSF at different time points were not different (P >
0.05, for all). Conclusions The levels of Ang [l and TXB, in SAH patients” CSF present dynamic
variation with the progression of the disease. This may be involved in the occurrence of CVS.

[Key words] Subarachnoid hemorrhage; Cerebrospinal  fluid; Vasospasm, intracranial;
Endothelin-1;  Angiotensin Il ;  Thromboxane B

doi: 10.3969/1.issn.1672-6731.2020.06.013

HEWH EE A RREE SR H (I H 405 . 81271227) ; 15 22 521l K27 55 — B 12 15 e PR B0F 97 3 0 ( T3 H i
5 XJTUIAF-CRF-2016-013)

2 BT 2710061 16 28 38 38 K 2 45— B 16 o oft 28 9 B (R AR 32 5B 25 = &AL B9 A8 B B [ |, 22 A1 R
(Fr i)

HEIRVEE - % E NI, Email : Iguogang@163.com



oh A M 2 P 2 8 2020 4F 6 H 55 20 445 6 40

Chin J Contemp Neurol Neurosurg, June 2020, Vol. 20, No. 6 . 547 .

This study was supported by the National Natural Science Foundation of China (No. 81271227) and
Clinical Research Project of the First Affiliated Hospital of Xi‘an Jiaotong University (No.

XJTUIAF-CRF-2016-013).
Conflicts of interest: none declared

IR D) T s I (SAH) 2 B2 BR 5 DL H ot
v 2y AR A R 59 UL B AR Wk ST
HH I P K 9 AU e ot M AR e LR AR I TR /N B
I FE 2R B (9.1/10 J7) , 0 — 3 % R AR AF 5
M AR AL 4 B I A R AR (CVS) S ok I i H I
MBI RAEZ — B RAETERKG3~ 14K, &
AR IR 30% ~ 40% , AT 51 R AR eV i R 0l , 2 A A
TG A KA 322 B R & Y g i 4 ER 2R Y R A
L1 B I N s o O R 1 B DA S ) -
J J A A R O R A R R e R 5
o Jie 45 1 A5 WA TR T B s A s DDA 56 Y AR
W 5 SR 45 25 Pl DAL BT S50 0k I S s o ot A6 199 il
HIWARAS, SR N R -1(ET-1) M KR
(Ang I ) Al I ¥ 2 B, (TXB,) #1548 1k, %3 B i 1f
s N T 5 ik BT R i S R i A R AR 2 )
(I SE

X&E5HE

— BRI GZ

LA AFRHE (1) Wk MBS i 1 2 7 AF &
1996 4 #5 25 i 1 45 5 5 12 W 22 ) ), ) i 3k 5
CT {75 ke o JBE T s o 4 B85 52 il B A 2 ofl) 522 1f 7k il
B (2) K96 5 B K CT 4278 B0 K Fisher 43 9% 3 %%
(£ D3 18 ~80 % . (4) & 2 A B i 1] <
48 ho (5) T A 52 18 8 B 58 )& Yo 46 I 3 H A4S I
TR A IR B G R A .

2. HEBRARME (1) A JF At 51 ik R s i
PRI, W P S e 4 L (2) 3 1 S H A N P
PR . (3) A IO e i RS A B g R

3. —METERE A 20184F9 H 2201941 A 1E
T e b 28 N AP BE IR 97 00 36k 0 T Rl AR
8 i), vk 01 B, T 6 AR 20 ~ 74 % F
H(53.39 = 12.73) % 5 B 5 156 ~ 183 cm, V- H Ny
(169.72 + 8.19) cm; K H 52 ~ 86 kg, T3 (68.72 =
10.74) kg &9 2 ABE I E] 0.50 ~ 36.00 h, 557 1] (7]
8(4,27) ho BEAEA &k 12 41 5600 95 4 4] 4 JR

i 3 181 e B I AE 4 9 G A v SR 2 48, W 7 B
G 6 191 5 19 P Wk 9 ST s ot 8 61 4 R P ok )
HEEN B It 10 1), AL H i A A G = 9 481 A s R M
G = H a1

N T RS

L bR AR EE A4 18 B 8 & 43 B T ik
PR N RIS <3.3~5.>5~7.>7~F1 = 10d %
R H WA 5 mlo 46147 NRHRSFIGIT &, &
Y A 2 SR AR A B bR A 4 B SRR JE AT IE K
LR I N Y | 3 N = 2 1 S R e NP T R
PRI K M = AR i A7 A0 R TR Sl ik = 5 1R
25 00 ki 2 5 | O A B IR B R bR A, 3R AR 1S 40 1 AR
A FEIF VB 12 em I 3000 r/min &0
10 min, B EVE WK, - 80 CIRAFF .

2. 0 VLA AR R R P T IBG e i TR
Bif i 36 (ELISA) D 7 i 4 W ET-1. Ang IT F1 TXB, &
KK, bR AR AR IE W 2 (H N ET-1(83.90 +
13.80) pg/ml. Ang II (58.23 + 17.23) pg/ml. TXB:
(40.29 +30.86) pg/ml'"*"7,

3. 803 M i R Graphpad Prism 5.0 4t
TR AT R A R A3 B . SRR AS 3 A T i
FER LA R + AR UE2E (v s) T, RN E 2
I3 Mr L P HE AT LSD-e K B . DL P < 0.05 0 2 57
HAAG 28 L

& R

A ZH 18 191 K8 3 43 AT I HE 2 SRR (4 451)) Aol i
= 513 AR (10 1) FIE A 513 A (4 61)) B I FF
W, ARAT 40 1 Ik 6 VbR AS o 5 I 5 VA A SR B 1 i)
GRS <3 dH(104) 3~5dAHBH) >5~7d
HOB) >T~dHT )M =10dH(61) . &5
AT R A 218 1) F8 35 A [R] W55 B I M o
Ang Il (P =0.041) I TXB.(P = 0.050) /K V-2 7 B A
Gt B M ET-1 K410 28 5 48 i 2% 3 X
(P>0.05,32) . WRIBET B LS, I Ang 11
KA TEI B AR (B P >0.05) , LG = 10d &
FEAL, HAE TR0 )E <3 d(P=0.009) fil >5~7d



. 548 - o [ A b 22 00 2% 35 2020 4F 6 J1 55 20 456 6 1

Chin J Contemp Neurol Neurosurg, June 2020, Vol. 20, No. 6

F1 R Fisher 5390 M i A8 22 28 AU 26
Table 1. Modified Fisher Scale and risk of CVS
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Table 2. Comparison of the expression level of vasoconstrictors
in CSF collected at different time points after SAH (x +s, pg/ml)
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Table 3. Pairwise comparison of the expression level of

vasoconstrictors in CSF collected at different time points

after SAH
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