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Effects of Astragaloside |\/ on delayed cerebral vasospasm after subarachnoid hemorrhage
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[Abstract] Objective To explore the effect of Astragaloside [V (AS—IV) on delayed cerebral vasospasm after subarachnoid
hemorrhage (SAH) and its mechanism. Methods Forty male SD rats were randomly were divided into 4 groups of 10 animals each, i.e.
normal, SAH+AS-|V, SAH+ dimothyl sulfoxide (DMSO) and SAH groups. The SAH model was made by endovascularly puncturing the
internal carotid artery. The rats were given daily by intraperitoneal injection of AS=IV suspension in SAH+AS-IV group 30 minutes after
the establishment of the model, equal volume of 0.1% DMSO in SAH+DMSO group, and equal volume of saline in the normal and SAH
groups. The morphological changes in the basilar arteries were observed by a microscope, the expressions of TLR4 and NF-kB p65 in
the basilar arteries were determined by immunohistochemical technique, and the plasma levels of TNF-a and [L.—-6 were determined by
enzyme—linked immunosorbent assay. Results The thickness of the basilar artery wall was significantly thinner in the normal group than
that in SAH+AS-IV group (P<0 .05), which was significantly thinner than that those in SAH and SAH+DMSO groups (P<0.05). The area
of transverse section of the basilar artery was significantly bigger in the normal group than that in SAH+AS-IV group (P<0.05), which
was significantly bigger than those in SAH and SAH+DMSO groups (P<0.05). The levels of TLR4 and NF-kB p65 expressions in the
basilar arteries were significantly lower in the normal group than those in SAH+AS—|V group (P<0.05), which were significantly lower in
SAH and SAH+DMSO groups (P<0.05). The plasma levels of TNF-a and 1L.-6 were significantly lower in the normal group than those in
SAH+AS-IV group (P<0.05), which were significantly lower in SAH and SAH+DMSO groups (P<0.05). Conclusion AS-|V can alleviate
the delayed cerebral vasospasm after SAH via inhibiting TLR4 and NF-kB-mediated inflammatory signaling pathways.

[Key words] Astragaloside ; Subarachnoid hemorrhage; Delayed cerebral vasospasm ; TLR4; NF-kBIV

g 1L 92225 (cerebral vasospasm , CVS) J2: 2l ik &
Pk P IS 88 M 1L (subarachnoid hemorrhage , SAH)
BFEEGE ST EEFENZ —. HATAY, Toll 1
% A 4 (1oll-like receptor 4, TLR4) . ¥ %% 5 [N T

doi:10.13798/j.issn.1009-153X.2015.06.010

PR A2 121000 B, 10T BE 2 e T AR 27 e G TL) 5 300162 R
L S 2 b R R B 2R (TR R KA TR R
B EE FRJE G IESCEE)

HIRVEE . T T, E-mail: yuyaoyu666@aliyun.com

kappa B (nuclear factor kappa B, NF-«kB) /3 [ . 5
RAEGIR SIS CVS KA E Z L 2 — ., B
FREA S0 TLR4 \NF—kB A5 1Y 5 S AE , X
L0 NUEA R, AT B Y X R B
SAHJ5 CVSfEH

1 MB5TE

1.1 3h4h Bi-4a Pt SD AL 40 B (R h 250~
300 g, H1 & [F 4255 B 22 Bl 24 B S 56 sh 4 v O B2 3E)
R N N T SO - g = o = ol E = 1 e o 2 1



FHEIER RSN 2015426 A5 2045556 # Chin J Clin Neurosurg, June 2015, Vol. 20, No.6

-351-

(dimothyl sulfoxide, DMSO) 41 FISAH 41, 54110 H.,
1.2 KA B H I A RS s AR R AR A B
F] s TLR4 PR ST B B4 | p65 £ ve B Pk g A 55 [
Abcam 23 7] 5 S LI & . DAB B & [t
SRS AR AT,

1.3 SAH AR HI4E SR A IMLAE P30 A 325 1l A SAH A5
IR 5% 7K A G (8 ml/kg) JBRIR R B, 2 55 201 5. Bl
Jok FN Bk EAN Sk . ZEFLIS B KO v, B
ik e BEL T 395 2 ik SN Bl ik , T aish sh ks LAk i
DIGBT—/NO i A B AR R 0.2 mm JE B4R, B35 Wi 5
A Bl ok 22 P Al 5 30 st kol — 45 LR K e e
LA AN S, A 2SR 37 VR T e 245
LI KOs A Bk TE , 4 A V) 1 I
1.4 $hopBes) b es ok BRI KH I AERERK .
0.1% DMSO i il B 5 5E H 1R B (2 mg/ml) , Horp
0.1% DMSO 1E A B . &8 30 min J5 , 8 g AT
20 K R B s 1 0 3 1S R TR B (20 mgrkg)
DMSO 20 25 7454465 0.1% DMSO; ) , 45B& 24 h 4k
17 ke, BB R R AE.

1.5 B A LA T ik

1.5.1 At SAHJG 5 d,4% % R PR 2, 05
SRS GE R T, )5 [ 5 24 hs , W HLA IS fo 3

e

1.5.2 HE # & A A R DUZIE S um iELE
YR HE Qe s T g, ffiH ImagePro—Plus 6.0
AN e A R TR RRR A AT A

1.5.3 %z 284 & R BRI S IRk s U0 i i 25
FRAL RS | e BE G 2 A1 Akl 500 & b 0 1 B 5 41
DAB (5, R ARZEE Y WMBIK B B, 5
TR, AR DI R BEE 3 SRS (400 £ ) , 43931 43l
P15 TLR4 .p65 FHPE

1.6 it oW A SPSS 19.0 54047 s 9ok
Phaxs 7, >R FHHA K 28 J7 22 43 HT F1LSD K6 55 5 P<
0.05 FRERAGITFE L.

2 5 &7

2.1 ARG BEBEEAEEEB ORI/ SIE
WA H , SAH ZH F11 DMSO 2H 5L S 5 bk 45 B J58 132 1
58 (P<0.05) , 1 457 i A 46 1r AR T I 4 /) (P<
0.05) ; SAH 44 1 DMSD £ Jo B i 22 5% (P>0.05) . 5
DMSO 41t , #5156 Y 4 L S gl ik A e T8 38 R s
MBI ks . R &1,

2.2 HRFHFRTLR4. p65 69 £ X B SIEH UL,
SAH 2 F1 DMSO 4 31t 8l ik TLR4 . p65 FH 22 B i
HAE (P<0.05) , 1 SAH 24 A1 DMSO 241 TG i 25 57 (P>

(><10 |

B2 A28 K R JE K Toll B 24k 4 %, 9% A4 3 &, B (x400)
A EF4GB R R THA;C —F AR D. $k M T RS 2

A3 &K RIRIRp65 Fo9& LA 4 &, B (x400)

A EFAGB. R THA;C T A BARLA;D. #k M BT A 2



—352—

Fr IS AL Y MR 2015 4F- 6 H55 20555 6 8 Chin J Clin Neurosurg, June 2015, Vol. 20, No.6

0.05). 5 DMSO 4 I, w5 /& F 20 JL IS B ik TLR4
p65 BHYERIA i R (P<0.05) ., W2 F1K 2.3,

®1 SHARBERKEEEEREREBER LR (vs)

20531 BREERE (um) BRI (pm?)
IEHH 11.72%1.099 48 4133 123
pigeliR il 17.97+1.190° 30281+2 791°
THIIEPANA  28.19+1.9447 9975+1 750™
SAH# 29.18+1.949" 8 9961 620"

W 5 E R AR AL L, * P<0.05; 55 8% 5 W 20 A0 v i
L, # P<0.05; SAH : Itk 0 JIF fis H it

R2 BEAKXBREKIIBKTLRY, p65 FiLPAMEZ LR (vis)

215 TLR4 p65
EHH 24.3%+4.6% 29.6%+4.9%3
WA 34.5%+4.2% 46.1%+6.1%"
LT 45.4%+63%"  60.8%29.4%"
SAHZH 48.9%0£6.4%"  61.9%+6.6%"

H: SIEE AN L, * P<0.05 ;5 1 2 AR I (
Lb,# P<0.05; TLR4 : toll FESZAA 45 SAH « e I B )i 1 11

33 i

BT, CVS &A= 0 HARBLE ¥ AR, CVS 13R
P E AN G — . BARFEELLEM 2 SAHTE R,
KFHUBFIIEST CVS BME——A~ T ik & e
GO SE  H JE RS X SAH HE 3 SRR RSB T
WA WSS, AT FHRIAYT CVS BYHHEE A,
5 4 B TLR4 (NF-kB AT 18 G i A9 ZHK S5 2
FVSTERI N B . SAH G , I3 3 Ak DRSS Js
2T 40 Vs B0 A LT 36 1, ml 3 ot 2 P 0 L
YA, FBUTLRA 38 i 1 51, WA B R R
SAH & TLR4 2 m R, 5 CVS B A A X
©, TLR4 #3405 J5 , £ 2L5M 2 BERE L R T 88 4
(A5 5 T8 i — 20O NF—k B, JE T8 f e S8 0
PR B R

WF5E R I, B T BT 2R 2y BSR4
FEPUR AEPTT PUIR T S AAT0 MAE S5 . AE B
FRET RE KRS BB B AT ]
T L T I0 NF-k B A5 1Y A AE S0 DT I8 B AR 47
FIE A FH® [RIRE 76 i P v 0 A P A A
rhv, R T T B R R R T A R I 9 LK
T ER 11 4 B b R RS B o S R PR
IR A AP P O ASBIF 5T 445 SR I 7 o B R A 3 o
T V4L EE 3 K M 45 BE TLRA  NF—k B 33k , W% 48 9
JNE, TS K BRER IS Bl ko 2E

[10]

(&% k]

Yang J, Wang HX, Zhang YJ, et al. Astragaloside IV atte—
nuates inflammatory cytokines by inhibiting TLR4/NF-x B
signaling pathway in isoproterenol-induced myocardial
hypertrophy [J]. J Ethnopharmacol, 2013, 150(3): 1062-
1070.
Gules I, Satoh M, Clower BR, et al. Comparison of three rat
models of cerebral vasospasm [J]. Am J Physiol Heart Circ
Physiol, 2002, 283(6): 2551-2559.
Bederson JB, Connolly ES, Batjer HH, et al. Guidelines for
the management of aneurysmal subarachnoid hemorrhage a
statement for healthcare professionals from a special
Writing Group of the Stroke Council, American Heart
Association [J]. Stroke, 2009, 40(3): 994—1025.
Dorhout Mees SM, Rinkel GJ, Feigin VL, et al. Calcium
antagonists for aneurysmal subarachnoid haemorrhage [J].
Cochrane Database Syst Rev, 2007, 3.
Wu Y, Zhao XD, Zhuang Z, et al. Peroxisome proliferator—
activated recepltor gamma agonist rosiglitazone attenuates
oxyhemoglobin—induced Toll-like receptor 4 expression in
vascular smooth muscle cells [J]. Brain Res, 2010, 1322:
102-108.
Zhou M, Wu W, Ding Y, et al. Expression of Toll-like
receptor 4 in the basilar artery after experimental subarach—
noid hemorrhage in rabbits: a preliminary study [J]. Brain
Res, 2007, 1173: 110-116.
Lin S, Yin Q, Zhong Q, et al. Heme activates TLR4-
mediated inflammatory injury via MyDSS/TRIF signaling
pathway in intracerebral hemorrhage [J]. J Neuroinflamma—
tion, 2012, 9(1): 46-46.
Ren S, Zhang H, Mu Y, et al. Pharmacological effects of
Astragaloside IV: a literature review [J]. J Tradit Chin Med,
2013, 33(3): 413-416.
Li M, Ma RN, Li LH, et al. Astragaloside IV reduces cere
bral edema post—ischemia/reperfusion correlating the sup—
pression of MMP=9 and AQP4 [J]. Eur J Pharmacol, 2013,
715(1): 189-195.
Li M, Qu YZ, Zhao ZW, et al. Astragaloside IV protects
against focal cerebral ischemia/reperfusion injury correla—
ting to suppression of neutrophils adhesion—related molecu—
les [J]. Neurochem Int, 2012, 60(5): 458-465.

(2015-02-25 Witk , 2015-04-22 &[] )



	2015-06_部分35
	2015-06_部分36

