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Abstract; Objective

injection (lyophilized) in the treatment of cerebral infarction by network

To analyze the role mechanism of xuesaitong

pharmacology and molecular docking technology. Methods The
intersection targets of five important active ingredients ( Ginsenoside Rgl ,

Ginsenoside Rbl, Ginsenoside Re, Notoginsenoside R1, Ginsenoside
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Rd) in xuesaitong injection (lyophilized) and acute cerebral infarction were screened by database, and the target
action network was constructed. Gene ontology (GO) pathway analysis and Kyoto encyclopedia of genes and genomes
(KEGG) pathway enrichment analysis were performed by using digital — audio — video internet devince ( DAVID)
database, and molecular docking verification was performed. Results A total of 61 non — redundant targets were
screened for Panax notoginseng saponins, and 5 737 non — redundant targets were identified for cerebral infarction. The
intersection of three databases yielded 64 common targets. After intersecting the drug targets with the disease targets,
two overlapping targets were obtained ; protein kinase C beta (PRKCB) and tumor necrosis factor (TNF). Intersection
with the non — redundant disease targets yielded 51 overlapping targets. Based on network topology parameters and the
intersection target results, caspase — 3 ( CASP3), TNF, nuclear factor kappa B subunit 1 ( NFKB1 ), matrix
metalloproteinase —9 ( MMP9 ), tumor protein p53 (TP53), and PRKCB were selected for subsequent molecular
docking. The results of GO functional enrichment analysis showed that in terms of biological processes, the target genes
were mainly involved in the positive regulation of gene expression, the negative regulation of apoptosis process, and the
positive regulation of miRNA transcription. In terms of cell components, the target genes were mainly located in
extracellular space, extracellular region, blood, axon and protein complex. In terms of molecular function, the target
proteins mainly had the same protein binding, protease binding, Heat shock protein 90 ( HSP90) protein binding and
other functions, and the enrichment results were statistically significant (all P < 0.05) . The results of KEGG
enrichment analysis revealed that the potential targets of xuesaitong injection (lyophilized) in the treatment of cerebral
infarction were enriched in advanced glycation end products — receptor for advanced glycation end products ( AGE —
RAGE) signaling pathway, lipid and atherosclerosis, fluid shear stress and atherosclerosis, proteoglycans in cancer,
MAPK signaling pathway, thyroid hormone signaling pathway, apoptosis pathway and other signaling pathways, and the
enrichment results were statistically significant (P <0.05). The results of molecular docking displayed that the main
active ingredients of xuesaitong injection (lyophilized) had good binding ability with the core target protein, among
which Ginsenoside Rgl had the lowest binding energy with TNF, and CASP3, PRKCB showed strong binding with
various active ingredients. Conclusion  Xuesaitong injection ( lyophilized) may play a multi — target comprehensive
role in the treatment of cerebral infarction by regulating CASP3, TNF, NFKB1, MMP9, TP53, PRKCB and other key
targets, acting on pathways such as apoptosis, inflammation and atherosclerosis.

Key words: xuesaitong injection (lyophilized) ; cerebral infarction; network pharmacology; molecular docking
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Figure 2
ACHE: Acetylcholinesterase; ACTA2; Actin, alpha 2, smooth muscle, aorta; ACTB: Actin beta; ACTBL2: Actin, beta — like 2; ACTCI1; Actin, alpha,
cardiac muscle 1; ACTG1: Actin gamma 1; ACTG2: Actin gamma 2, smooth muscle; AHR: Aryl hydrocarbon receptor; AQP4: Aquaporin 4; ATOXI .
Antioxidant 1 copper chaperone; ATP1Al: ATPase Na +/K + transporting subunit alpha 1; ATP1A2. ATPase Na +/K + transporting subunit alpha 2;
ATP1A3 . ATPase Na + /K + transporting subunit alpha 3; BAX: BCL2 associated X, apoptosis regulator; BCL2; BCI2 apoptosis regulator; BDNF: Brain
derived neurotrophic factor; CASP3; Caspase 3; CDHI ; Cadherin 1; CDKS : Cyclin dependent kinase 5; COLI Al ; Collagen type I alpha 1 chain; CYP1AL .
Cytochrome P450 family 1 subfamily A member 1; EGFR: Epidermal growth factor receptor; FNI: Fibronectin 1; GLBI . Galactosidase beta 1; GLT6DI1:

Active component ingredients of xuesaitong injection lyophilized — intersection target network diagram

Glycosyltransferase 6 domain containing 1 ; GLTP; Glycolipid transfer protein; GSK3B: Glycogen synthase kinase 3 beta; HBAI ; Hemoglobin subunit alpha 1
HBA2 . Hemoglobin subunit alpha 2; HIF1A: Hypoxia inducible factor 1 subunit alpha; HSDI11B1: Hydroxysteroid 11 — beta dehydrogenase 1; ILIB:
Interleukin 1 beta; 112 : Interleukin 2; 114 Interleukin 4; IRAKI: Interleukin 1 receptor associated kinase 1; LGALS3: Galectin 3; LPL: Lipoprotein
lipase; LYZ: Lysozyme; MAPT: Microtubule associated protein tau; MMP9; Matrix metallopeptidase 9 ; NFKB1 : Nuclear factor kappa B subunit 1; NFKB2 .
Nuclear factor kappa B subunit 2; NGF; Nerve growth factor; NLRP3; NLR family pyrin domain containing 3 ; NR3C1 ; Nuclear receptor subfamily 3 group C
member 1; PKM: Pyruvate kinase M1/M2; PRKCB: Protein kinase C beta; RTCB: RNA 2°,3”- cyclic phosphate and 5’ — OH ligase; SELE: Selectin E;
SLC2A4: Solute carrier family 2 member 4; SMAD2; SMAD family member 2; TASIR2; Taste 1 receptor member 2; TASIR3: Taste 1 receptor member 3 ;
TFR2: Transferrin receptor 2; TFRC: Transferrin receptor; TGFBI ; Transforming growth factor beta 1; THBSI: Thrombospondin 1; TNF: Tumor necrosis
factor; TP53: Tumor protein pS3; TRPV1: Transient receptor potential cation channel subfamily V member 1; TXN: Thioredoxin.
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Table 1 Network topology parameter results of the Active compo-
nent ingredients of xuesaitong injection lyophilized - intersection

target network diagram

Target Degree Betweenness Closeness Eigenvector
TP53 20 149. 05 0.02 0. 65
TNF 16 105. 11 0.02 1.00
CASP3 14 133.71 0.02 0.50
MMP9 16 36.38 0.01 0.91
TGFB1 14 38.28 0.01 0. 87
NFKBI1 12 77.28 0.02 0. 65
FNI1 12 63.94 0.01 0. 64
EGFR 10 39.41 0.01 0.54
NR3CI e T e
Q CDKS g MATT are C%

TFRC
TFR2 )

\ > I
N\ \ / _ /./ -
AN umsN” bl "

O |-
\ 1
A cypa ATP1A3 ATP1A2

AHR

B3 RS A (AR T) — BT Y s S $ A SO
AR 2% K]
Figure 3

P>

Protein — protein interaction network diagram of the
intersection target of xuesetong injection lyophilized - cerebral

infarction

3 EEEESMER

GO Ihfig st S o0 b W, 7E A= Wy it A 07 1, 8 i A
PR B2 5 B PR A 1 E [ A A0 M T AR Y £ A
£ miRNA B IE ) A5 25 H o T4 ZR o3 5T,
S R R 2 S A6 T A b s ) 40 i D X it
KL SN S WA X, 1RS> T RET T, #E
FEHFEAGMEEAS S EOWLS S PR
I 90 (heat shock protein 90, HSP90) & 145 S5 45IRE , &
R e guity EER Y RA ST E (P <0.05)

KEGG w470 Hr W, VRS F M 2858 (VR 1) 1697
IR ZE AP A AL A 2 T M IR AL 2 7 ) - 1
WikE R AL 2 77 ¥ 5% 4k ( advanced glycation end products
— receptor for advanced glycation end products, AGE —
RAGE) 8BTS sk ke Ak A By LI ) 5 3l kot
FEREAL JhE b A A SRR | 22 25005 A0 A 1 e (mi-
togen — activated protein kinase , MAPK) {5 53 [# . F IR
MRS AR S AN T B A Sl e, AR A
RIEGEE R RA S8 (HP <0.05) o
4 ESTRAMER (KT )BT REESE R o F X HERIE

O3 TR TS P M 260 (VR T) 1) 206
A SO R A S R B, b NS B
Rgl 5 TNF (9454 GE = fiL, CASP3 \PRKCB 5 Z Ffi i
P BRI BRI A&, WK 2, EHAS 5 REMR
F-9.0 keal - mol ™"y Xt G AT FTHLAL, NS A
Rbl 5 TNF 7£ GLU23, GLY66, GLN67, LEU30,
ASN39 . PROS & il & 8, A& 2 1F Rgl 5 TNF fE
GLU23, GLY66, GLY40, GLN67, LEU30, ASN39,
TYR141 & i, &4, 5 CASP3 7£ PHF , ASP3 ,MET61
GLY60 J& i & ##, = & & # Rl 5 PRKCB f&
ARG239 (ASN287 JE i & 5, 5 MMP9 7£ ARG143 &
ESE, NS B Re 5 PRKCB 7£ TRP605 ,LYS607 .
ILE603 | ASP604 . ASN287 J& sl & 4, WLIK 4.

R2ESHIMASE (G B E5 HSE E AE 1 RE
(keal » mol™")
Table 2 Binding energies between active components of xuese-

tong injection lyophilized and target proteins (kcal + mol ")

Ginsenoside ~ Ginsenoside Notoginsenoside Ginsenoside ~Ginsenoside

Target

RGI1 Rbl R1 Re Rd
CASP3 -9.1 -7.6 -7.8 -7.9 -85
TNF -9.6 -89 -89 / -8.7
NFKB1 -7.0 -7.3 -7.0 -7.3 -7.4
MMP9 -9.0 / -10.5 / -8.6
TP53 -7.6 -7.6 -7.8 -7.9 /
PRKCB -89 -8.8 -9.8 -12.8 -9.5

/ :The binding energy was higher than —7.0 kcal + mol ~'.
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Figure 4

Molecular docking diagram of active components of xuesetong injection lyophilized and target proteins

A :Molecular docking diagram of ginsenoside Rbl with target TNF; B and C:The molecular docking diagrams of ginsenoside Rgl with targets TNF and CASP3,

respectively; D, E, and F;The molecular docking diagrams of notoginsenoside R1, ginsenoside Re, and ginsenoside Rd with target PRKCB, respectively; G

The molecular docking diagram of notoginsenoside R1 with target MMP9.
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