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Mechanism of Astragaloside IV in Promoting Angiogenesis and Alleviating Blood—brain Barrier in
Cerebral Infarction Rats Based on the Sema3E/PlexinD1 and Sema4D/PlexinB1 Signaling

CHEN Feng, XU Chongying, ZOU Xiaohui (Traditional Chinese Medicine Hospital of Jiujiang City, Jiangxi
Province, Jiujiang 332000 Jiangxi, China)

Abstract: Objective To study the mechanism of astragaloside IV in promoting angiogenesis and alleviating blood—
brain barrier in cerebral infarction rats. Methods Middle cerebral artery occlusion (MCAO) model was made by
thread occlusion of middle cerebral artery. The sham operation group only threaded but not ligated. 100 rats
successfully modeled were randomly divided into 5 groups: model group, positive control group, low—, medium—,
and high—dose astragaloside IV group. Astragaloside IV groups were respectively given 20, 40, 100 mg-kg ' of
astragaloside 1V, the positive control group was given edaravone 3.2 mg-kg™', the sham group and model group were
given an equal volume of normal saline. All of the treatment lasted for 2 weeks. The neurological defects were
evaluated by modified mNSS method. The cerebral infarction volume was detected by triphenyltetrazolium
chloride (TTC) staining. The pathological changes were evaluated by HE staining. The expression of VEGF, Ang-2
and MVC was detected by immunohistochemical method. BBB disruption was evaluated by Evans blue method; The
mRNA expression of Sema3E, PlexinD1, Sema4D, and PlexinB1 was detected by RT-PCR. Results Astragaloside
IV significantly reduced neurological deficit scores in the brain of MACO rats (P < 0.05, P < 0.01), reduced
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cerebral infarction volume (P < 0.01), improved brain pathological changes, increased MVC and VEGF, Ang-2

expression in brain tissue (P < 0.01), decreased the BBB permeability (P < 0.01), decreased the mRNA expression

of Sema3E, PlexinD1, Sema4D and PlexinB1 (P < 0.01). Conclusion Astragaloside IV can significantly promote

angiogenesis and improve blood—brain barrier damage in the brain of MCAO rats. The mechanism may be achieved

by regulating the expression of related genes in the Sema3E/PlexinD1 and Sema4D/PlexinB1 pathways.

Keywords : Astragaloside IV ; middle cerebral artery occlusion (MCAO ) ; angiogenesis ; blood—brain barrier ;

Sema3E/PlexinD1; Sema4D/PlexinB1 pathway; rats

WREAE S — M HAT B 2 R REGEARA P
o BRMLPE RS 5 R Y 70% ~ 80% , Sl Tk
077 P el A5 ol JE v 0 v Y, KOl . AR5
YRR ZHZUIRFE B — ZR NP

B PSR R R R — B AR, BRI
WY, BT RR S i A SRR RR 92 firt i P 4R AL
WL, BABAF R R R s WA ER
7N, P AT DA ok R AT DR 2R ol Ak e e 1)
TR T AR RN R

AT IR, Semaphorin 3E(Sema3E) fIHAZ (&
PlexinD1 7E 87 A= il 48 0 2 B b & #5825 /E H
Semad D AJ D3 ik S0 28 P /N Joe 48 i 25 7 Hhoiix i 4
RGpnh R FEVE R,

N =R R S AN ol L O N e i B 9
FE(MCAO) 5 [ E % BK A FE I 1004578 A= B it J f57: e il A
B = AEF , J1 3 T Sema3E/PlexinD1 il Sema4D/
PlexinB1 {5 7 iR R E HNTERPERIALE], VG ARG
IT ISR R A AT £

1 MREA*E

1.1 1% 120 2 SD KEL, SPF 2%, MM F,
8 JEWY, MR (200+20)g, AT e 40 3 ve sl 4 5
N, SR SRR S . 43004700002217, 4=
FEVRFRIIES . SCXK(#1)2018-0001, f#lF# T SPF £
SIS E, IR 25 °C. 1B 45%.

1.2 5P ik wEEH T, 2iE>98%, MUERHZE
MEZEFHEARGRRATR, #5: 1502025 FHHEZY
MR LR T 5T (20 mL:30 mg), [ G245 M0 A7 FR 2
Al, 5. 20190825; AL =FEILPUAME(TCC) .
SCHEE (Evans blue, EB)Z5ifEdiik, SEE Abcam 24
A, L5518 ab63254, ab33167; ik UM
éEﬁi%f—Z(angio—poietin—L Ang-2) . M4 N A K
Al ¥ (Vascular endothelial growth factor, VEGF), 3
[ Millipore A H], fit573520: 1704201, 1803206,

1.3 I3 ABI135-S HLF4rAT K, Mede i
Ay SW-CI-1F B TIER, BN ERSTEARA
FRZSF]; MDF-382E Zé A& W fil%E, HAS SANYO
45 Al s PrimoR KR 5 2 B0 ML, £5[E Heraeus 24
Al 905-ULTS IR K46, 3%[H Thermo Scientific
7y F) 5 7500fast 7€ 6 B PCR X, & [E Applied
Biosystems NG
1.4 KMwivh sh ki JE BRI SE g 218 Longa 55742 1
8 K i v B0y Jok e 2E 2R R 0k A2 I R B MCAO A
KR I 5T 10% 7K & S (300 mg - kg™ ) BRI S5
RN [, BT R SUE TP —I e, e
A s k. SN Sk g5 4L iE R
Shahfik, BAh s bR 46 Be 5y —/NE, 1 3N 3l ik
A 4-0 2o piesl, 28 R IRt 1k (4
185~19.5 mm), M 15 FAREFEELMAE, 2 h 5k
ML, BTFARA Q0 H) AL, HA LR 5H0
P2

Z M8 Longa” 1) 5 A PEN B R B Th bR . A
REAT Bk 440 AMIE . 3 505 mifiiess .
247 ARSI E: 145 TeATATph &b
SR : 0 4 JMEMGEAT M BRATEE, Gk 1~ 3 4
H IR ARSI
15 Al gy sy WORALE | P 100 2 MCAO
KEBENL o BRI | HRGEFr 2 21 Ko s H AR
o AL, A 20 Ho KRR 8 s i K
KR VESIR 3.2 mg-ke!', BOEH M. B, &
A E 4G TR 20, 40, 100 mg-kg !,
BF AR R AR 25T 5 AR K, B8R 1K,
SR EN 2 JH
1.6 Kiltheeahfe ik 4325 1. 7. 14 dAf, RH
ol KR B 8 T BE B 951 9 49 (modified neurological
severity score, mNSS)*XF KM LIIREIHITIT4r. 1F
W04y, AR AR S ARV 1~



PGS RSB 2021 8 A 532455 88

- 1081 -

6 41, i 18 4.

1.7 S0k R Sk v G e €8 10 00 I BB AE AR B KTk
e, RN 15 R BRBEEAAIE, W
H R A D B, B F-20 CYKA S min; B
H, [E)BE 2 mm ARV R, KPR A 5 mL % 2%
TTC WBFRRERZZ iy, OB, 37 CHEE 0.5 h; HUH
Wi R, DA 4% R 2 . HEHIEIEA S, 41
o IER A Z, BEZME, % 285 H
Adobe photoshop CS 5, SRIEFLIZM, Wk
YR RN A

1.8 HE efaik M E a2 BeqL 7 “1.7”7 i,
R 1S ROKRBUB S AL fS , TG Kk, 4%
ZRPEEEE, AU EY R, HE e, SN
HEREIE A

1.9 S E LAk i 600 v 41 22 68 4% 1 8 (microvessel
count, MVC). VEGF. Ang-2 %ik [ “1.7” T,
FRAE 15 AR SE S, W Kk, )
F, JIA Ang=2 (1:100) . VEGF(1:500)—%i, 4 C
EE A IMAZIL, EEMEF 30 min, DAB I
0, 5 (x400) 8 F REE B, DL Image pro—plus
6.0 WGt RGEXT IR 7 AT 40 B, B S ASLEF AT
AT, DAN R AR A

1.10 D% ST S0 5 2 A0 I WL R g B i GEE AR AR R Y
5 HORR, 7245 25 )5 B 21 26 )2 0 bk v i 2% 0 SC 3
(4 mL-kg"), 24 h JFATONERER . #BAETR: K
FRUBRBEAM MO [ , Ml i g 45 e, By Py, %
RO E s KA AUTO R R R A LS, AT
I PT ,  ok i B 2 A B i 1, BY A E, DA
A BRERKGHEAT O NERE I s HEEZY 10 mL J5, WA
FEU A AR B B O R, A3 A AE R
ERESEER, FRBThEL; RH 50% 1) =S ORI %
1.5 mL-g" JZHZUA 590, B0 20 min(3 000 remin™,
EOAE 8 em), U EIEW, EEFRXTF 620 nm 4k
D7 W DG RE o X A A B 1 il A O SRR E A v il 4k
MR 22 W 7 s v il e TR SR Y B i (pg e g
MG ZH20) o
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Reverse 5’ — CTC GGT GAG GAT CTT CAT GA-3’
Sema3E Forward 5’ -AAGTCAGATTCCATCACTGTGACAT-3’
Reverse 5°~AGCAAAGTACTGTTGTTCTCTATGC-3’
PlexinD1 Forword 5’ ~-CAGGTGGTCGCTCTGATGGAAAA-3’
Reverse 5'-TCTGTGGGCAATGGGCAG AAAC-3’
Sema4D Forward 5’-CAGACAGACTCAATCTCTTTCAC-3’
Reverse 5’ ~CAATGTCCTAATGTCAGCTATAC-3’
PlexinB Forword 5’~CAGCGCTACTACAAGAAGATCATCG-3’

Reverse 5’ -GCTCAAACTTGTGCTGCAGTTGAGC-3’
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EEN -9

2 FR

2.1 % ¢ TR K I b 2 bk P O K B 22 D) i Y
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Table 2 Effect of astragaloside IV on the score of nerve function

in MCAO rats(x s, n=20)
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Figure 1
volume in MCAO rats(x +s, n=15)

Effect of astragaloside IV on cerebral infarction
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Figure 2 Effect of astragaloside IV on pathological changes of brain tissue in MCAO rats (HE, x400)
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Figure 3 Effect of astragaloside IV on MVC in brain tissue of
MCAO rats(x s, n=15)
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Figure 4  Effects of astragaloside IV on the expression of VEGF
and Ang-2 in the brain tissues of MCAO rats(x +5, n=15)
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Figure 5 Effect of astragaloside IV on blood-brain barrier

permeability in MCAO rats(x +s, n=5)
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Table 3  Effect of astragaloside IV on mRNA expression of
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MCAO rats(x +s, n=3)
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