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[ Abstract]Objective : To investigate whether miR—-150 promotes angiogenesis in cerebral ischemic rats and to identify its possible
mechanisms. Methods :SD rats were divided into four groups(n=15):Sham group, MCAO (middle cerebral artery occlusion) group,
MCAO+miR-150 group and MCAO+miR-NC group. Except for the Sham group,the other groups established MCAO models by
electrocoagulation method. MCAO+miR-NC group and MCAO+miR-150 group were injected with PEG liposome embedded miR-NC
or miR-150(2.4 mg/kg,iv) ,respectively. On the 14th day after modeling,the changes of neurological function,nerve damage and
angiogenesis of MCAO rats were observed. The oxygen—glucose deprivation (OGD) brain microvascular endothelial cells (BMECs)
models were established to determine the roles and possible mechanisms of miR—150 in angiogenesis. The binding site between miR—
150 and vascular endothelial growth factor(VEGF) was verified by luciferase activity assay. Results : In vivo ,miR—150 was signifi—
cantly down-regulated in MCAO rats compared with the Sham group(1.00 + 0.03 vs. 0.34 +0.04,P<0.05). Up-regulation of miR-150
reduced neurological deficit scores(day 7:6.9 + 1.0 vs. 5.3 £0.6,day 14:6.4 £ 0.7 vs. 3.9 £0.5,both P<0.01) and infarct volume[(13.8 +
1.6)% vs. (5.1 £0.6)% ,P<0.001],and promoted angiogenesis in cerebral ischemic rats. Luciferase reporter gene analysis confirmed

that VEGF gene was the target gene of miR—150,and the up-regulation of VEGF expression was observed in MCAO rats treated

(EBENGE: 3 I, Fmail;de0327guodan@163.com with miR-150. In vitro ,up—regulation of miR-150 increased the

BRIy e SRS AR, co—expression of VEGF/VEGFR2 in OGD induced BMECs and
ESTH: Y8 B2 AR8 AR B (%5 . WJ2019F157), promoted the tube formation. Mechanism analysis showed that
55 B AR : hitps://kns.cnki.net/kems/detail/50.1046.R.20220424.1551.003.html the effect of miR—150 on promoting angiogenesis was related

(2022-04-25) to the activation of VEGF pathway,and the activating effects
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of miR—150 were inhibited by SU1498. Conclusion ; miR-150 regulates neurologic impairment and angiogenesis in MCAO rats by

targeting VEGF.

[Key words JmiR-150;vascular endothelial growth factor;cerebral infarction;rat;brain microvascular endothelial cell
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A miR—150FH.1F 1 Al i R FRAEZE TR AR (9, itk
Ak, miR-150 [ BEA ST AL S IR FE A 25
WAk, AR RESE X BT 2 se s vk, 25 R
miR—150 | 1% A ke 1 AR FRAA B8 4 BTR 7 A H .

WFFE W] miRNAs 7] LU 4 A2 0 40 Du
K M I miR-191 i & # 5] VEZF1 $ i i 48 A=
AR B St i 4 B 63 40 T R A EE BAE A 5 Li ) AR
K IR microRNA-381-3p il 1L #111i| Cebpb FIMap3ks,
2 i A A B, P S E , DTG LR B e i A
miR-150 ZMFLEh L EARXTERSF microRNA,
WE AR ST S B0 A 1 LRI e gg o A= e B AR
T WA HOE AR miR—150 7] G842 1 45 A 5 )
— P EE microRNALT ) JAFAIIL, i AT 28 miR-
150 2 145 A WA FE 2 75 5 I BB A E i 1l A8 16 52 7 A
M, AHFSE 2P miR-150 7 MCAO K BRI K%
rh Gk BTG, miR-150 Fi#{E3E T MCAO K
AR A D1 A5 A 8, AR AMIFFEIE S miR—150 333
#01H) VEGF {£4" BMECs %% OGD 45t 45 412 F 1fit.
B,

VEGF J& IfiL % Az pl ik 2 8 S Bl )8 79 81, 3l
it VEGF/VEGFR {5738 [ &5 rh O a5 R R0,
I, 2 VEGF ik H- S5 AN 2R 45 &, n] DL sy
WS, MR EIR , SR R D E . Kt
¥ 2 W], VEGF 454321k VEGFR2 7E VEGF fI1E 1
AR R I LA A L AF T, RS, VEGFR2
% 2 R TR AT 1) ) SU 1498 8 IS BriE miR—150 76
WE VEGF s e, 45595350 ,SU1498 T LA
M miR-150 ¥LTE VEGF 38 B US4 145 25+ 1Y)
VR S i P 2w % o 38 AR 7 e - 50 M 4 4
A, XA E AL IE T VEGF 357K B 54 i A
SRR — AN, VEGF B8 7 Bl i A
Je R S P B N, ek A B A0S 3 S AR v G
BrIMES 14 KJ5 VEGF Fk B g BFEARA —2, &M
HMIFFEAE R miR-150 FiE A {2 #F MCAO KB
FEALH LD VEGE )ik, MM VEGF/VEG-
FR2 () FIHE 5@ H, vE—H20E PI3K/AKe P24 |
HE+F BMECs 9754, fiEE BMECs 91048 A2 i

AWFFEUEH miR-150 b J# 1] 243 MCAO K fl
F4) A28 T R A48 AR ki A5 BT AR, 12 2 AT B X B 30T 174
MR, HAMA LB miR-150 _FiHXT OGD %5z
) BMECs A R YER, AR SMEE BMECs BUAE |
miR—150 & ¥ 1L & AR 748 FH A 1F o 4 26 pl iy 2L
EHLEI & VEGF {5510 BR800

2 % X M

(1] B, m SO, SR, A5 A Y IBOR VA YT R e ) 7 R i

Aerp B BN RS TR L P R P4, 2019, 16(10) : 533~
538.
Qin HX,Gao W, Zhang JD,et al. Clinical efficacy of endovascular
thrombectomy in patients with ischemic stroke beyond the time window
[J]- Chin J Cerebrovasc Dis,2019,16(10):533-538.
[2] Deng WJ,Fan CH,Zhao YN, et al. microRNA-130a regulates
neurological deficit and angiogenesis in rats with ischaemic stroke by
targeting XIAP[J]. J Cell Mol Med,2020,24(18):10987-11000.
[3] Jiang YL,Liu WW,Wang Y, et al. miR-210 suppresses neuronal
apoptosis in rats with cerebral infarction through regulating VEGF -
Notch signaling pathway[J]. Eur Rev Med Pharmacol Sci,2021,25(1):2.
[4] Wang XD,Shi CX,Pan HX,et al. microRNA-22 exerts its neuro—
protective and angiogenic functions via regulating PI3K/Akt signaling
pathway in cerebral ischemia —reperfusion rats[J]. J Neural Transm
(Vienna),2020,127(1):35-44.
(5] SRHAHT, & 580, XIS , %. miR-150 M HHOIEN IRAK2 7675
NS 98 /N BRASE B e A IR 1)), T AR I PR S RIS 25 S oy 2= 75
2020,14(1):11-16,F0001.
Guo ZM,Zeng XH, Liu LF et al. Expression of miR-150 and its target
gene IRAK2 in allergic rhinitis mice[J]. Chin J Allergy Clin Immunol,
2020,14(1):11-16,F0001.
[6] Wu Z,Cheng SJ, Wang SP et al. BMSCs—derived exosomal mi—
croRNA-150-5p attenuates myocardial infarction in mice[J]. Int Im—
munopharmacol,2021,93;107389.
[7] Liu YC,Zhao LM,Li DM, et al. Microvesicle—delivery miR—-150
promotes tumorigenesis by up-regulating VEGF ,and the neutralization
of miR-150 attenuate tumor development[J]. Protein Cell,2013,4(12):
932-941.
[8] Su WS,Wu CH,Chen SF,et al. Low—intensity pulsed ultrasound
improves behavioral and histological outcomes after experimental trau—
matic brain injury[J]. Sci Rep,2017,7(1).15524.
9] #fE, sk B RN S S T a o ZE K Lk 2
WA Sh AR AL O MO MRUWESELT). "PARHUI 2%, 2020,54(6) «
592-599.
Yang ZG,Zhang Y, Cheng JL, et al. Oxygen—challenge MR study on the
dynamic evolution of ischemic penumbra in rats with middle cerebral
artery occlusion[J]. Chin J Radiol,2020,54(6) :592-599.
[10] Li GW,Morris—Blanco KC,Lopez MS, et al. Impact of microRNAs
on ischemic stroke:from pre— to post—disease[J]. Prog Neurobiol, 2018,
163/164:59-78.
[11] Du K,Zhao C,Wang L,et al. miR-191 inhibit angiogenesis after
acute ischemic stroke targeting VEZF1[J]. Aging,2019,11(9):2762—
2786.
[12] LiJ,Lv H,Che YQ. microRNA-381-3p confers protection against
ischemic stroke through promoting angiogenesis and inhibiting inflam—
mation by suppressing cebpb and Map3k8|J]. Cell Mol Neurobiol 2020,
40(8):1307-1319.
[13] Yang GL,Li LY. Counterbalance : modulation of VEGF/VEGFR
activities by TNFSF15|]]. Signal Transduct Target Ther,2018,3:21.
[14] Pianta S,Lee JY,Tuazon JP,et al. A short bout of exercise prior
to stroke improves functional outcomes by enhancing angiogenesis[J].
Neuromolecular Med,2019,21(4):517-528.
[15] Liu Y,Ran H,Xiao YP,et al. Knockdown of HIF-1a impairs
post—ischemic vascular reconstruction in the brain via deficient homing
and sprouting bmEPCs[J]. Brain Pathol,2018,28(6):860-874.
(AR HALR)



