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Effect of Buyang Huanwutang on Rehabilitation of Ischemic Stroke by Cell Membrane
Solid-phase Chromatography Combined with Network Pharmacology
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Objective: To explore the effect of Buyang Huanwutang (BHD) on rehabilitation of ischemic stroke (IS)
by cell membrane solid-phase chromatography and network pharmacology. Method: Cell membrane solid-phase
chromatography was performed to screen the specific binding components of BHD with hippocampal neurons.
Targets of the specific components were retrieved based on PubChem and PharmMapper and those of IS were
searched from Online Mendelian Inheritance in Man (OMIM) and GeneCards. Then, the protein-protein
interaction (PPI) network was constructed with STRING and Cytoscape 3.7.1, followed by Gene Ontology

[YeFEEE]  20210716(016)
(EE€TH] EHEXARBHIEESTH(81873228) ;) AH A FH T 45 H (2017KZDXMO018)
[E—EE] Hmm 84, B 5, NFh BB A # WK TS, Tel: 020-86253082, E-mail : 1583134900@qq. com
[(BEEE] " AW W+, 202, 04 S0, 2R i 25 25 B 5%, Tel: 0371-86253082, E-mail : baiming666@126. com;
VRO M SO A T, PR 2 B IR R UL 9T, Tel: 020-86253082 , E-mail : xuerping@sina. com
- 191 -



528 55 2 W] HEXBAFZRS Vol. 28, No. 2
202241 H Chinese Journal of Experimental Traditional Medical Formulae Jan. ,2022

(GO) term enrichment and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment of the hub
genes in the PPI network. Thereby, the mechanism of BHD in promoting IS rehabilitation was clarified. Result:
A total of 13 specific components were identified. The hub genes were mainly involved in the biological
processes of regulation of cell proliferation, protein phosphorylation, hypoxia response, and angiogenesis, and
the pathways of Forkhead box O (FoxO) signaling pathway, adenosine 5'-monophosphate (AMP) -activated
protein kinase (AMPK) signaling pathway, nuclear factor kappa B (NF-«B) signaling pathway, and apoptosis

pathway. Conclusion: BHD may promote the recovery of IS by regulating FoxO, AMPK, NF-«B, and

apoptosis pathways.
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F1 AEHMKEXEDMHETHEE DRI (F£5,n=3)
Table 1  Effects of different Buyang Huanwutang concentrations

on viability of hippocampal neurons (x+s,n=3)

Buhi e /gL 2 L 3
27.5 1.05+0.09

55.0 1.15£0.10
110.0 1.12+0.06
137.5 1.020.09
275.0 0.090.07
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Table 2 Fragment ion information of each specific binding component in dissociation solution of Buyang Huanwutang
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Table 3 Specific binding components share key genes with ischemic stroke disease

No. H B HA
1 KB o Aktl) Akt serine/threonine kinase 1
2 1 P Rz 4B K R F A(VEGFA) vascular endothelial growth factor A
3 o E b &L (CAT) catalase
4 A& C(CYCS) cytochrome ¢, somatic
5 F1 4N 2 -4(1L4) interleukin 4
6 CXC#afbH 7k 8(CXCLS8) CXC motif chemokine ligand 8
7 NOTCHI1 notch receptor 1
8 TUBR A5 S R4 B 7 2 M1 G 1(SIRT1) sirtuin 1
9 S R 0 U 1(IDH1) isocitrate dehydrogenase 1
10 JEEHK 4 11 AS(ANXAS) annexin A5
11 4 E 37 W T (BDNF) brain derived neurotrophic factor
12 5 1 TR LIS 3-8 Mt {4 1L T 3 o (PIK3CA) phosphatidylinositol-4, 5-bisphosphate 3-kinase catalytic subunit alpha
13 JLF I BN AT § 7k R AR IE ] (ATM) ATM serine/threonine kinase
14 Mk SN F 1(FOXO01) Forkhead transcription factor 1
15 MR AT(CS) citrate synthase
16 55 BRE 1 (HP) haptoglobin
17 BEFEST LI F 8(MYDS) MYDS8S8 innate immune signal transduction adaptor
18 FIA A Z-17A(IL17A) interleukin 17A
19 — W 5y EAE AR T Z K (IGFIR) insulin like growth factor 1 receptor
20 W ALY (GCK) glucokinase
21 KA R H K 1(CASPL) Caspase 1
22 AMPA BI85 R % /K 1(GRIAL) glutamate ionotropic receptor AMPA type subunit 1
23 1% & R P (LYN) LYN proto-oncogene, Src family tyrosine kinase
24 TS 48 0P 2K T (MBP) myelin basic protein
25 TR IR R Z B E A (TTR) transthyretin
26 #MA3(C3) complement 3
4 iTig k200 & AN BH A L9 gl i 5 26 A~ SRR I 1Y)
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il T AR £ 5 R AH 5 1) FE P, K a0 598 UE 52, SIRT
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Table 4 Biological process analysis of key genes with Buyang Huanwutang
SEHYme s H HHEA P FEN
GO0:0031663 lipopolysaccharide-mediated signaling pathway 3 0.001 Aktl ,MYD88,LYN
GO:0001666 response to hypoxia 4 0.002  VEGFA,CAT,CASP1,ATM
GO:0046777 protein autophosphorylation 4 0.002  Aktl,IGFIR,LYN,ATM
GO:0030335 positive regulation of cell migration 4 0.002 IGFIR,Notchl,LYN, VEGFA
GO :0042542 response to hydrogen peroxide 3 0.002 HP,CAT,SIRT1
GO:0001525 angiogenesis 4 0.004 VEGFA,CXCLS8,PIK3CA,SIRT1
GO:0032868 response to insulin 3 0.004 LYN,CAT,SIRTI1
GO:0008284 positive regulation of cell proliferation 5 0.004 IGF1R,Notchl,LYN, VEGFA,SIRT1
GO:0001938 positive regulation of endothelial cell proliferation 3 0.004  Aktl,VEGFA,SIRT1
GO:0033138 positive regulation of peptidyl-serine phosphorylation 3 0.004  Aktl,VEGFA,PIK3CA
GO:0032869 cellular response to insulin stimulus 3 0.005  Aktl,GCK,FoxOl
GO:0031295 T cell costimulation 3 0.005  Aktl,LYN,PIK3CA
GO:0008286 insulin receptor signaling pathway 3 0.005  Aktl,IGFIR,FoxO1
GO:0071456 cellular response to hypoxia 3 3 0.008  Aktl,VEGFA,SIRTI1
GO:0048015 phosphatidylinositol-mediated signaling 3 0.010  Aktl,IGFIR,PIK3CA
GO:0006979 response to oxidative stress 3 0.010 Aktl,IDHI1,SIRT1
GO:0030168 platelet activation 3 0.010  Aktl,LYN,PIK3CA
GO:0030225 macrophage differentiation 2 0.020 VEGFA,SIRTI1
GO:0006468 protein phosphorylation 4 0.020  Aktl,LYN,PIK3CA,ATM
GO:0097150 neuronal stem cell population maintenance 2 0.030  Notchl,FoxO1
GO:0045892 negative regulation of transcription, DNA-templated 4 0.030  IL4,Notchl,FoxO1,SIRT1

x5 MPAEEFGHMRDEETERES

Table 5 Targets of Buyang Huanwutang on cerebral ischemia

reperfusion

M7 YE T8 A3 2% 3k

FBHAE T 37 p-Akt [22]
#NPHIE 1 Notchl [23]
A0 BHE 100 B Ak 7 BDNF, VEGF [24]
#NH I HIF-l1a, VEGF [25]
AMBHE 107 75 24 1074 SIRTI [26]
#NH I SIRT1,VEGF [27]
#NH I 7 VEGF, Caveolin-1 [28]
M PHIE H 7 Akt, GSK33 [29]
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