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[HWBE] B FFEB S BTk A CHSH ) ik B8 T 1 0 L (SAH) J5 i 185 825 (CVS ) Y
R S AN . Ak SEREDIECER DN 24 FUEME SD KRR 4 4, B4 6 Ko FIFIFL Kb — kR I %
T SAH-CVS #58Y  BORUZH AN HSH IRY7 40 TS5 45 H 43 5 28 2 i Dk i 5 2B R /K B HSH 8 mLvkg; BT
HIEAT SAH FARABAAER A N TEST 1.5 mLzkg AEFRER KI5 H 45 T/ EBEER K 8 mI/kg 1697 ; IEH AN TALAT
PP AR R T 7 d JEALBE, 9K FR - PHEL(HE )G 55 Bl Ire i Dk i 487 R 52 52 S I AR 433 1
ST LA (VSMC ), SR 38 2K 200 B A SC A 100 248 J 000 T 23 5 20 Sk A 1) 240 L DR 4 U T A S P > e 2 2 11 8l 3
(caspase—3 )i P4 ; 25 1 T G 35 BN 15 (Western Blot) Kzl 41 Y Bax & Bel-2 8 H 263K ; H.DCFDA 98 4% K
MG A (ROS)KT. SR SIEH 41 L, R4 B0 S 2 Jik i A7 BE TR )3 B S 3840 (pum :27.72 + 1.94 L
1830 + 1.11, P<0.05) , & I T AR B B/ (um?:26 115 =1 991 [, 55 080 2 091, P<<0.05) , 41l Jifd i T % {444
JC(35.05 +5.54)%1(5.93 + 1.53)%, P<<0.05 ), SR LS, HSH R 77 21 565 20 ok o 45 1 JE 14 B 4 0/ 1N
(um:22.55 + 1.50 Lk 27.72 £ 1.94, P<<0.05) , & i T A B 2 38 i (m?: 48 115 £2 460 1 26 115 £ 1 991, P<
0.05) , AN TR B T FE((16.54 £ 5.94)%(35.05 + 5.54)%, P<0.05 ) A BIZH AN caspase=3 1P . ROS /K
-, Bax Fll Bel-2 Fak 43 M 1E #4119 (188.40 + 19.35)% ., (163.50 + 17.02)% . (208.71 +26.04)%F/1(44.52 +
9.61)%, 5 IEHH L2 S YA 5% 78 X (¥ P<0.05); HSH 147740 caspase=3 17 . ROS 7K F- . Bax il
Bel-2 263575 5 0 TEH 209 (135.05 £ 19.52)% ., (119.44 + 11.50)% . (139.20 + 18.04)%F1(85.35 + 13.12)%, 5
BRIZH L AL I RGE (1) P<<0.05) o BT AR St 5 1EH 24 LA 22 5 ¥ T84 . &5 HSH lm
SAH J& CVS FREE , West 5L sl i il 45 B 38 5 K AE s ple s, JEHLAR P R 5 4m il VSMC P T 2%
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[Abstract]  Objective To investigate the protective effect and potential mechanisms of hypertonic sodium
chloride hydroxyethyl starch solution (HSH) against the cerebral vasospasm (CVS) following subarachnoid hemorrhage
(SAH). Methods Twenty—four male Sprague—Dawley (SD) rats were randomly assigned to four groups according to
the random number table, with 6 rats in each group. The SAH-CVS model was reproduced by injection of the blood
twice through the cisterna magna. Rats in both model and HSH treatment groups received 8 ml/kg normal saline (NS) or
HSH treatment everyday via caudal vein. Rats in sham group were injected with 1.5 mL/kg NS into cisterna magna
followed by 8 mL/kg NS treatment. Rats in normal group received no treatment. Rats were sacrificed to harvest basilar
artery after 7 days. The thickness of vessel wall and lumen area were measured using hematoxylin—eosin (HE ) staining.
The rate of apoptosis of vascular smooth muscle cell (VSMC ) was assessed using flow cytometry. Caspase—3 activity was
measured by a fluorometric assay. The expressions of Bax and Bel-2 were determined by Western Blot. Intracellular
reactive oxygen species (ROS) was detected by H,DCFDA. Results Compared with normal group, increased thickness
of vessel wall (pum: 27.72 + 1.94 vs. 18.30 + 1.10, P<0.05), decreased lumen area (m?: 26 115 +1 991 vs.
55080 +2 091, P<0.05), and elevation of rate of apoptosis of VSMCs ((35.05 £5.54) % vs. (593 +1.53) %, P<
0.05] were found in model group. Compared with model group, decreased thickness of vessel wall (wm: 22.55 = 1.50
vs. 27.72 +1.94, P<0.05), increase of lumen area (wm?: 48 115 £2 460 vs. 26 115 1 991, P<0.05), and
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depressed rate of apoptosis of VSMCs ((16.54 +5.94) % vs. (35.05 +5.54) %, P<0.05) were found in HSH treatment
group. Caspase—3 activity, intracellular ROS level, Bax and Bcl-2 expressions in model group were (188.40 +
19.35)%, (163.50 +17.02)% , (208.71 +26.04)% and (44.52 +9.61) % of those of normal group, and the
differences of these parameters between model and normal groups were statistically significant (all P<<0.05). Caspase-3
activity, intracellular ROS level, Bax and Bcl-2 expressions in HSH treatment group were (135.05 +19.52)% ,
(119.44 +11.50)% , (139.20 +18.04)% and (85.35 £ 13.12)% of those of normal group, respectively, and the
differences of these parameters between HSH treatment and model groups were statistically significant (all P<<0.05). The
differences of all measurements between sham and normal groups were not statistically significant. Conclusion  The

current results demonstrate that HSH attenuates the SAH—induced CVS, alleviates thickness of vessel wall, and

increases lumen area via inhibition of VSMCs apoptosis.
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1.1 FESLRAH] R E NV - REIRIOEER
(Annexin V -FITC)Z i T4 M08 & . H,DCFDA
DEOCIRER (Sigma 28], K [H ) ; RAG IR MEE
Z IR 1 3 (caspase—3 ) K il i 71 & (Biovision 2
A, ED) s B R G XT AR KA (GIBCO AR, EH),
Bax . Bel-2 Mg REHTIAR (YT, Abcam 23 Al H[E ),
1.2 B ord ARG 48 . 24 HOSAFRIEPE SD KRR
T T RAB LRI, AAIES 4402101291,
RN TR NI A TR BRI A0
HSH {AY74, B 6 Ho SR AR AR Tt WA 1 72 il
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7, ZFERE 1 b S B Sk i il PR AR I A
FEHEDEIRRL I, W S I e BURE Sl kB
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BT, A HOK BRI 3 5k 90 1P T4
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1.4.4 4 caspase=3 JEVERIN . 75024 VSMC,
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Z IR S Ui B A5 D BR B

1.4.5  4ififd Bax K Bel-2 AYZE K 7). 7543 241
VSMC, BCA il 2 (i B, SR 2R 1 B fe i B ik
18056 (Western Blot) A&l Bax M Bel-2 FyFik, HEK
FL UK 7 B, LTk B IR , R Tmage J 4
PEFT IR BEME /0T DL B B S NS =R I
JIit U (GAPDH) (A K BEAE LU AE o H B R GA
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1.4.6 20 L P T M 48 (ROS) A6 030, 5 43 25 4 1Y
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30 min, WOLIL R A BAGE N WSS, A A T
PEIERE AT
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1.5 GeitspubF . 0 SPSS 2.0 Bk kA7 s 43
M, B8 AR = #rfE 22 (x = s) R, 21 1R) Fu e fifi ]
AR R 2250 HT (one—way ANOVA) fl LSD £ |t
ik, P<0.05 MESAZIFE .

2 & B

2.1 HSH X ifin 85 5E JEL 1 K A8 B 1 R 52 i (2 1)
TR 2T 1 A BER IE s AR TR 2 B i 3, 45 s
T AR 5 45 /N (1) P<<0.05) ; HSH 3497 20 1ML 45 BE A%
HRETRY 21 O A 9 A s T AR B S A R (35 P<<0.05),

HESIEFHMBEFRALBEZRA 5T E X
(¥ P<0.05).
R 1 HSH X SAH K EUILI 3 ik i 8 B JEL
JE S TR RE M (% + 5)

20571 () EREEE (um)  EREEA(pm?)
IEHA 6 1830+ 1.11 55080 + 2 091
BFARA 6 18.65 + 1.01 54219 £2 737
AL 6 27.72 £1.94* 26115+ 19912
HSH 9741 6 22.55 + 1.50% 48 115 + 2 460°

1 HSH 4 =B SN LT By VA T, SAH Ay ek I T i 1
L5 5 15 R AL AR LT, *P<0.05; 54 A, PP<0.05

2.2 HSH X VSMC TR M (£ 2) - R4

VSMC 8 T 3885 1E 5 2 AR T AR 235 0 S ot =5 (34

P<0.05); HSH JAIT 41 VSMC I T 3R B 700 21 W]
TR AR T IE R A AR TR (F P<0.05).
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T PE A TE B 410 (135.05 = 19.52)% , S51EH 4 H#K
25 BA G4 L (P<0.05), {H HSH iR Y7
2l caspase=3 1H M WAL FARIZH (P<0.05)

% 2 HSH X SAH K vSMC HT-%
M caspase—3 I’ PGS (X £ s)

2051 SRR AT (%) caspase=3 TP (%)

IEH A 6 5.93+1.53 100
BFARA 6 6.71+1.92 104.20 + 11.09
eikEl 6 35.05 +5.54" 188.40 + 19.35%
HSH 49741 6 16.54 + 5.94% 135.05 + 19.52%

H  HSH o 5B E AN CBETE YA, SAH Ak T Jis 1 IfL
VSMC H L4538 JULAI L , caspase—3 b R A GRS S e 2 R 2
I 33 5 155 AUREF AR YL HAR , *P<0.05; SR HAE ,PP<0.05

2.4 HSH % Bax M Bel-2 &35 BY52M (8] 1) 157
ZH Bax . Bel-2 943K 43 0l o 1E 5 41 19 (208.71 +
26.04)%F1(44.52 +9.61)% , 5 1E % 4t 22 79 A
Gt L (¥ P<0.05); HSH J4 77 4H Bax .
Bel-2 3843 51 A 1E 41 19 (139.20 + 18.04 ) % Al
(85.35 + 13.12)%, S A 22 R ¥ HA Gt
(¥ P<0.05)

2.5 HSH XTI ROS 76 A s2m (& 2 ~ 3) o 4t
AUZH 40 il 9 ROS 7K F R 1E # 41 ) (163.50 +
17.02)% , 5IE# A 2R BA ST E X (P<
0.05); HSH & 97 41 40 JifL P9 ROS 7K F- R 1E % 41 Y
(119.44 £ 11.50)%, SERA 2R BA 5
=X (P<0.05),
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2 44.52+
= ol 9.61"
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1 HSH N B LN L TERY VA, SAH SRk I Jias R 1fiL, VSMC A I AEP-3 LA, GAPDH g =B IR HH il s it Uiy s
5 1E 5 4LV AL LA, *P<0.05; SR L4k, "P<0.05
Bl 1 AT BT (Western Blo) K HSH X SAH KL VSMC # Bax(Z2) & Bel-2(47) Fik AY5E I
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T-IPHION A O , A FRiFIE . ABFSEH HSH RY7
ZH R SR AN 1= K caspase—3 16 P 34115 2] I 22 41
i, #2785 HSH 803 SAH J& CVS B4E 5 =i
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BRETFARKEM VSMC N ROS /K-, 2558 s, SAH
JE 4EMEN ROS ZK-FI 4, 4T HSHIGYT 5
ROS /KB 8 F . 478 HSH o] LIGE 6] VSMC
P ROS 7= A, P85 Bel-2 FG 8 1133k, i & 15
3% SAH J7 CVS PR

ZE Lk, AT AE R B HSH AT DL &
il SAH J& CVS BREE, MCE LK ol kol 45 e 34 52 K
BEaE . HALH T HE 50> VSMC N ROS A= 4%,
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