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Network Pharmacology Study of Astragaloside IV in Treatment of Ischemic Stroke
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[ Abstract] Objective: To study the mechanism of astragaloside IV in the treatment of ischemic stroke
by means of network pharmacology. Method: The targets of astragaloside IV were predicted using Swiss Target
Prediction platform, and the targets of ischemic stroke were retrieved using GeneCards, Therapeutic Target
Database (TTD) , Traditional Chinese Medicine Integrated Database (TCMID) and Traditional Chinese
Medicine Systems Pharmacology Database and Analysis Platform (TCMSP) databases. The potential targets of
astragaloside IV acting on ischemic stroke were obtained by the intersection of the targets of astragaloside IV and
ischemic stroke. STRING platform was used to build protein-protein interaction (PPI) network, and eigenvalues
were calculated through network topology analysis to screen core targets. Gene Ontology (GO) analysis and

Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway analysis were performed on the related targets in
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DAVID database. Finally, molecular docking verification was conducted to further clarify the core targets of
astragaloside IV acting on ischemic stroke. Result: The 44 common targets were obtained after the intersection
of the targets of astragaloside IV and ischemic stroke. PPI network topology analysis showed that RAC-alpha
serine/threonine-protein kinase (Aktl), renin (REN) , epidermal growth factor receptor (EGFR) , vascular
endothlial growth factor A (VEGFA) and neuronal proto-oncogene tyrosine-protein kinase (SRC) were the core
targets of astragaloside IV in the treatment of ischemic stroke. Enrichment analysis results of KEGG pathway
showed that the pathways of astragaloside IV acting on ischemic stroke involved the neuroactive ligand-receptor
interaction pathway, cGMP-PKG signaling pathway, calcium signaling pathway, Rapl signaling pathway,
PI3K/Akt signaling pathway, etc. Conclusion: Astragaloside IV may promote angiogenesis and inhibit platelet
activity by acting on Aktl, REN, EGFR, VEGFA, SRC, thus improving cerebral blood flow. It can also inhibit
the apoptosis of ischemic brain tissue cells and inflammation to reduce the damage of nerve function, and finally

treat ischemic stroke. This study provides ideas and guidance for further exploring the mechanism of

astragaloside IV in the treatment of ischemic stroke.
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Fig. 1 Common targets of astragaloside IV -ischemic stroke
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No. A, e g T
4 BEIMPHFX coagulation factor X F10 P00742
5 RAC-a 22 %R /75 % TR & 1 RAC-alpha serine/threonine-protein kinase Aktl P31749
6 FAEKNTZMAK epidermal growth factor receptor EGFR  P00533
7 AR T S IR RT3 signal transducer and activator of transcription 3 STAT3  P40763
8 IR AZ A v 3L BH S T E G KR VLS 1 transient receptor potential cation channel subfamily V member 1 TRPVI QSNERI
9 HR renin REN P00797
10 7% b 4% T2 7] 755 8 ik b 42 Tk e g lysosomal acid glucosylceramidase GBA P04062
11 2R R /70 & 2 & (3 mTOR serine/threonine-protein kinase mTOR MTOR  P42345
12 IV 5 72 kDa 72 kDa type IV collagenase MMP2  P08253
13 3k 52 (s 2 R B 1 P Sre proto-oncogene tyrosine-protein kinase Src SRC P12931
14 B-73 I 1 beta-secretase 1 BACE1 P56817
15 #4FKallb integrin alpha- 11 b ITGA2B P08514
16 21 4k 25 0 il plasminogen PLG P00747
17 HAMEA R -2 interleukin-2 IL-2 P60568
18 4ifit {43 P450 2D6 cytochrome P450 2D6 CYP2D6 P10635
19 KEEZK1 cannabinoid receptor 1 CNRI1 P21554
20 HEARKIRBIAE A C Vitamin K-dependent protein C PROC P04070
21 Ifi 3 R R plasma kallikrein KLKB1 P03952
22 B2 EIREREZIA beta-2 adrenergic receptor ADRB2 P07550
23 EIURREEEZ 3 galectin-3 LGALS3 P17931
24 WEIGIEILEE 4,5- B 62 3 S fiEfL WL FH9 /A phosphatidylinositol 4,5-bisphosphate 3-kinase catalytic subunit PIK3CA P42336
alpha isoform
25 1B AE K HR 2 Ak type-1 angiotensin II receptor AGTR1 P30556
26 [A] 5T I interstitial collagenase MMPI1  P03956
27 Rho &5 H 1 Rho-associated protein kinase 1 ROCK1 Q13464
28 LR 1 stromelysin-1 MMP3  P08254
29 B-1'% L HRZAEZIK beta-1 adrenergic receptor ADRB1 P08588
30 PAMKEE L BRI EN sodium-dependent noradrenaline transporter SLC6A2 P23975
31 A aldehyde dehydrogenase ALDH2 P05091
32 P2Y WY SZ ik 12 P2Y purinoceptor 12 P2RY12 Q9H244
33 a-1AE EIRZEAEZIK alpha-1A adrenergic receptor ADRAI1A P35348
34 2 EIRE Z K type-2 angiotensin Il receptor AGTR2 P50052
35 BEMmE T X coagulation factor XI F11 P03951
36 DQ)Z ik D(2) dopamine receptor DRD2  P14416
37 S-FREANMEZK2A 5-hydroxytryptamine receptor 2A HTR2A P28223
38 a-1DW IR KAEZ alpha-1D adrenergic receptor ADRAI1D P25100
39 SRk 2C 5-hydroxytryptamine receptor 2C HTR2C P28335
40 REE-2 presenilin-2 PSEN2  P49810
41 D(1A)Z U321k D(1A) dopamine receptor DRD1  P21728
42 D)Z R D(3) dopamine receptor DRD3  P35462
43 a-2B'F RIREREZ K alpha-2B adrenergic receptor ADRA2B P18089
44 @ 2CHE FIRFEREZ A alpha-2C adrenergic receptor ADRA2C P18825

- 166 -



527 B 3 W HEXBAFZRS Vol. 27,No. 3
202142 H Chinese Journal of Experimental Traditional Medical Formulae Feb. ,2021

2.4 PPIMZE AR N o BT A 35 AR 1 J5 ) 1Y) A
HAER R R 230N M98 R 5 i i A
W 44 A SRR S LR S N STRING 048 i, vE#%
T tsv 4% 2 SO . B SO A Cytoscape
3.7.2, 4 il B0 w5 AR A BOAE A 4 KD, 45 R D
200 AR IR A RN ) Rk
3P LA 44 T A, 226 A3 . MR AR R RNk
BEE T R /N DA S B, T AR K 6
S, 2R N RO P B R 2 TR Y OE R
1B VF 53 H 300 0 RE 4 R 260 1 5 B RO, BV R
0 5, 2R IR 0 FE A5 B T =2 ) G R E R
FJ FH Cytoscape 3.7.2 ¥ {f " ) Network Analyzer ffi
5% 00 45 1 40 D S BT 43 BT, LTS S BE(E R A 5K
rh MR R TR ST IR 0 9 45 v HE B
HES A 8, WL 2, 36 RAC-a 22 % IR /3R 11k it
Bl (Aktl) , ¥ % (REN) , £ & £ K B F 2 &
(EGFR), IfiL 5 N 4K P+ A(VEGFA) , AE 52 1K ig
SR B B Ste( SRC) |, ) 33 #1418 15 7] B2 7 16
P T 5t ot P A v A A0 B A, T B (E
B R Y2 Aktl, BB 28 N8R P AR A AR BE (R
%W Aktl J5 9 4 REN, EGFR, VEGFA, SRC, 43 4|
A5 20,20,20, 18 426 1 & A A EAE .

1. TR HTR2C  MTOR

ADRA: CNRL

ADRA2C DRD3
P2RYIZ ADRB2
ADRAID DRD2
ADRAIA MMP3
ADRBI ENSGO0000196689
ITGAZB MMPL
LGALS3 w2
KLKBI SLC6A2
cvP6 PLG
DRD1 AGTRI
BACEI AGTR2
VDR FGF2
Flo VP2
ROCKI STAT3
PROC PIK3CA
Fi SRC

B2 EBEMEMZEK
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Table 2 Basic information of core targets of astragaloside IV in

treating ischemic stroke
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Table 3  Affinity of molecular docking of astragaloside IV
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£ T ¢cGMP/PKG {5 5 i % , Rap {5 5 i % S PI3K/
Aktf5 5 38 % ; VEGFA & % T #5155 38 #% , Rap1 7
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