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O OE. [HM] B miR-210 Xk T 1 H U 8 A& PRI LA 28 (DCVS) B YRR R S A SeHLHT [k ] B 60
FUE IS G RAE SD KR, BEHEARER , BEHLSY 3 A~SE902H . SAH 2H XFIBZH .miR-210 369740, 45 4L AY K BREE S 20 K, SAH 4 .
IR — R 7 48, VR Sy s ik R . R PR R b 1 5 7 28, VRS N 0 A BEPE SR K s miR-210 76Y7° 4 . SAH A%
AT S5, miR-210 A i SAH ARSI 45 AT G 55 7 RIOM I i K IR R h kA 48 REJR  HE Jeta i K AL sh ik
SEZE R L RRERAR AL, W Western blot FEARKG LSS Ik TLR4 Fl TNF-o 3L, [25 8] OSL845 R s SAH HA %t IR
ZHRE PR RS SIS 70 I /D, BEJEE I 3K (P < 0.01) ; @QmiR-210 J8YF2H 5 SAH 41 LS EL IR S kA e s B IR /N (P <
0.01) ; @Western blot F il 45 B F¢ 8 | [7] SAH 4H 144, TLR4  TNF-o H92R35 7K F7E miR-210 7497 20 35 W A% (P < 0.01)
[451)] OmiR-210 Z&f# SAH Ji5 CVS MIVEF , i B8 Rl i AR TLR-4 TNF—o 78R3 S bk b (1) 38 1 S B , Qs IR J i
M 3R & PEIR M B2 25 0771 E 5 TLR4 (5 5 Sl kA — 24,
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Abstract; [Objective] To observe the changes of the diameter of the basilar artery, the thickness of arterial wall, expression of
TLR4 and TNF-a after subarachnoid hemorrhage in the model of SAH of rats, and to explore the preventive treatment and related
signaling pathways of miR-210 in vascular vasospasm after delayed subarachnoid hemorrhage. [Methods] Sixty adult healthy SD rats
were randomized into 3 groups, (DSAH group @control group @miR-210 group. Each had 20 rats. For SAH group, we injected
autologous blood into the rats’ cisterna magna to establish model. For control group, we injected saline instead. For miR-210 group, we
injected miR-210 after the establishment of SAH model. Seven days after injection, the basilar artery spasm was observed with HE
staining and the basilar artery diameter, arterial wall thickness were examined. Western blot was used to examine basilar artery’s
expression of TLR4 and TNF-a. [ Results |@MThe diameter of basilar artery were significantly smaller in the model group when compared
with normal group and the thickness of arterial wall significantly increased (P < 0.01). @Compared with SAH group, the basilar artery
diameter in miR-210 group increased and the thickness of arterial wall decreased (P < 0.01). @When compared with model group,
both TLR4 and TNF-a’ s expression were significantly decreased significantly in the miR-210 group (P < 0.01). [ Conclusions] MmiR-
210 could reduce the expression of TLR-4, TNF-a in basilar artery, thus alleviating delayed cerebral vasospasm following subarachnoid
hemorrhage. @The pathway of Toll-like receptor might be of relationship withdelayed cerebral vasospasm (DCVS).
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Fig.1 Diameter of basilar artery by optical microscope
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Fig.2 The thickness of arterial wall by optical

microscope
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A Control group; B: SAHgroup; C: miR-210 group; B showed that the basilar artery in SAH group was obviously spasm, the thickness of

arterial wallwas significantly thickened, some of the basement membrane showed a local fracture, and some of the intima showed obvious fold (arrow).
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Fig.3 The changes of the basilar artery vasospasm
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Fig.4 Western blot for the TLR4 expression
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Fig.5 Western blot for the TNF-o expression

PRI 25l ) I BE 45 2E S i (P < 0.001),
TERA ) 28 A A A AR AT 5

SAH J5 ) DCVS J&— M4 I8 N B DI BE R
B | 078 T LS A B 38 B e RV S | Bk A
P Z N R HL R 2 5 19 5 A B FE e
W TR W]« S RAE SN & SAH J5 ik 31 ik g B2
AL — D EHERHE, HAE DCVS EAEHLHI R
FEAE IS VR R R U B2 44 Toll 227
& ((Toll like receptors, TLR) ) 7£ HILAK 1) 98 4iE S i
LR VA S e B AR vh k45 A RO R I RE
AALAN I, TLR 14 RE 8% % 4 475 P8 188 2052 AR



850 IR A (A B4R

36 4

PR, Ot B 1 S 5 EERAE RN, §E
A CAHE , P AH SR , 78 BUSP H i (ICH ) 52
USRS L T P A D £ 4 ORI
BRIMET RFNAERLAR, X EEELA R IE L TLR4,
R, FEOR R A RO, AR 5T
T e T R4 LT, TLR4 A1 TNF-o 7£ SAH
My RIXH B ERE (P<0.001), XEUTE
SAH KA J5 , RS BOS FLLE FL R, NI 2S5 9 4E L
N, TLR4 303 J5 nf DL 5 4K 6t MyD88 5l A 44K 4t
MyD88 PRI 5 i B 1715 5 7% =, NF-xB #%ii%
TS LARIE | T 528 48 P iRy 7201 TNF -
o JL-18 [k L IHISY) TNF-o 7] §E2 5 i 1ML
BIRZE) &2 , NF-kB (nuclear factor kappa B, NF—
kB ) & RAE N a3 B P Y T S 3 NF-
kB ATE AL AT TNF—o ICAM—1 F1 IL-1 2542 &k
T ik o PR TRATTHIEFE 45 R HED SAH J5
TLR4 52 /44 HEFh BL A0S J5 7T Bl i TLR4/NF-
kB 15 5 30 AT 1 RAE SN 5 | AR iR 4 0E
F TNF-a HIE A,

/I RNA (miRNA ) &2 —28E MR I 3 284 1
MR GmAS 5T, ERENRIA IR b R
(PR, A SEFoE 2 miR-210 Rl i 4 ) F
NF-«kB #i] LPS 1755 9 A5 S g, 1 i 41 il 5 e
R 9 P PR 1 = AR 2 miR-210 AT VR
F p105/p50 (1) 3° ~UTR 4l IR NF-kB (1935
ik, NF-kB P 4 5E R T TNF-a £k, 7E TLR4/
NF—«B {5 538 % b, NF-xB 2 %) 8 2 (1) 1% B 1E
H, 4046 NF-xB B2 5H N 5 TLR4 IR
ik, TNF-a 22— A2 B Y2em adn i A
T, TENUIRIA SAE 5 B f 5 B vy v e B 22 9 1
FH . TNF—oc BRI AT 380E AT | P Bz 4t = A
KEM R, b4 ICAM-1,1CAM-1
VRS 245 DX ZH 2 v P 00 1% 285 R T 2 38 PN B 1)
TR, B M RN s E SR — 22
TNF—o 38 1] DLGE 2 36 1 785 5 8 (1 9 & e, 32
LA RE K 7, B0 2R B B I R A
I FRATTE 5236 P WL F] miR-210 16974 TNF-a
TLR4 (5K B AT SAH4 (P <0.001),
miR-210 JAY7 415 SAH 20 L4 52 3 Ik 45 72 14
K BEJELS /NP < 0.001), miR-210 /> TLR4 &
ik, M ERZEA DL T BE S5 0] TLR4/NF-«B
{5 B D NF-kB BI30E | 2 10098070 98 14 240 1t P
T TNF-a BRIEAH K,

ZE TR, FRATITR A AL Rt R I vk
BERC IR, T SAH J5 DCVS, AHFSE & B, miR-
210 A] BE38 3 10 NF—xB (/3805 98 /0 SAH 5 i
Bk TLR4 19235 1 FRAK AR AE SN, e 4 G2 A
BEEAE I AT L miR—210 R4 A i F5 7 ik i
BRI Z —  (HJEXFT miR-210 HiBi
SHA J5 % DCVS 19 EARHLHIATI R A 1 70 15 48 | ik
5 96 35 HAH SCHLHI

% 30k

[1] ShimamuraN,  Ohkuma H, et al.  Phenotypic
transformation of smooth muscle in vasospasm after
aneurysmal subarachnoid hemorrhage [ J]. Transl Stroke
Res, 2014, 5(3): 357-364.

[2] Ciurea AV, Palade C, Voinescu D, et al. Subarachnoid
hemorrhage and cerebral vasospasm —literature review
[J].J Med Life, 2013, 6(2): 120-125.

[3] Adamczyk P, He S, Amar AP, et al. Medical
management of cerebral vasospasm following aneurysmal
subamchnoid hemorrhage: a review of current and
emerging therapeutic interventions [J]. Neurol Res Int,
2013, 2013 462491.

[4] Dankbaar JW, Slooter AJ, Rinkel GJ, et al. Effect of
different components of triple —H therapy on cerebral
perfusion in patients with aneurysmal subarachnoid
hemorrhage: a systematic review [J]. Critical Care,
2010, 14(1): R23.

[5] Provencio JJ.Inflammation in subarachnoid hemorrhage
and delayed deterioration associated with vasospasm: a
review [ J|. Acta Neurochir Suppl, 2013, 115; 233-
238.

[6] Zhang Y, Fei M, Xue G, etal. Elevated levels of
hypoxia —inducible microRNA =210 in pre —eclampsia
new insights into molecular mechanisms for the disease
[J]. Cell Mol Med, 2012, 16(12) . 249-255.

[7] Fang Q, Chen G, Zhu W, et al. Influence of melatonin
on cerebrovascular proinflammatory mediators expression
and oxidative stress following subarachnoid hemorrhage
in rabbits[ J ]. Mediators Inflamm, 2009,2009. 426346.

[8] Bell MT, Puskas F, Agoston VA, et al.Toll -like
receptor 4 —dependent microglial activation mediates
spinal cord ischemia—reperfusion injury[J]. Circulation,
2013, 128(26 Suppl 1) S152-156.

[9] Qi JN, Qiao Y, Wang P,et al. MicroRNA -210
negatively regulates LPS —induced production of

proinflammatory cytokines by targeting NF—kB in murine



%

6 )

LB, A miR-210 X6 B P B J i 1/ 38 i R L AR AR B v A

851

[10]

[11]

[12]

[13]

[14]

[15]

macrophages|[J |. Febs Letters, 2012, 586(8): 1201-
1207.

Hanafy KA. The role of microglia and the TLR4 pathway
in neuronal apoptosis and vasospasm after subarachnoid
hemorrhage[J ]. J Neuroinflamm, 2013,83(1): 301.
Vatter H, Weidauer S, Konczalla J, et al. Time course
in the development of cerebral vasospasm after
clinical and
assessment of the rat double

Neurosurgery, 2006, 58 (6):

experimental subarachnoid hemorrhage
neuroradiological
hemorrhage model [ J].
1190-1197.

Hu JZ, Huang JH, Zeng L., et al. Anti—apoptotic effect
of micro RNA -21 after contusion spinal cord injury in
rats[ J ]. J Neurotrauma, 2013, 30(15) . 1349-1360.
Bederson JB, Pittis LH, Tsuji M, et al. Rat middle

evaluation of the model and

Stroke,

cerebral artery occlusion;
development of a neurologic examination [J].
1986, 17(3). 472-476.

Yanamoto H, Kataoka H, Nakajo Y, et al. The role of
the host defense system in the development of cerebral
vasospasm : analogies between athemsclerosis and
subarachnoid hemorrhage[J ]. Eur Neurol, 2012, 8(6):
329-343.

Chaichana KL, Pradiua G, Huang],

inflammation  (Leukocyte—endothelial cell interactions)

et al. Role of

in vasospasm after subarachnoid hemorrhage[J]. World

[16]

[17]

(18]

[19]

[20]

[21]

[22]

Neurosurg, 2010, 73(1). 22-41.
Ertl G,
signaling in the ischemic heart[]]. Front Biosci, 2008,
13(5): 5772-5779.

Shao 7, Li J, Zhao 7,
tetramethylpyrazine on nitric oxide/cGMP signaling after

2010,

Frantz S, Bauersachs J. Toll -like receptor

et al.  Effects of
cerebral vasospasm in rabbits [J]. Brain Res,
1361(2): 67-75.

Janeway Jr, Medzhitov R.
[J]. Annu Rev Immunol, 2002, 20 197-216.
Hallenbeck JM. The many faces of TNF in stroke [J].
Nat Med, 2002, 8(12). 1363-1368.

Muhammad MA, Luke AO’Neill. MicroRNAs and the
resolution phase of inflammation in macrophages [J].
EurJImmunol, 2011, 41(9) . 2470-2525.

Polin RS, Bavbek M, Shaffrey ME, et al. Detection of
ICAM-1, VCAM-1, and L-

Innate immune recognition

soluble E —selectin,
selectin in the cerebrospinal fluid of patients after
subarachnoid hemorrhage [J]. J Neurosurg, 1998, 89
(4): 559-567.

Nakakuki T, Ito M, Iwasaki H, et al. RhoPRho-kinase
C—reactive protein—induced

pathway  contributes  to

plasminogen  activator  inhibitor—1  expression in

endothelial cells [J]. Arterioscler Thromb Vasc Biol,
2005, 25(10): 2088-2093.



