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[ Abstract ] Objective;: To explore the potential mechanism of Shema Zhichuan liquid in treatment of
asthma by network pharmacology. Method: Bioinformatics analysis tool for molecular mechanism of traditional
Chinese medicine (TCM ), systematic pharmacological database and analysis platform of TCM were employed to
find the components in Shema Zhichuan liquid and their targets, and asthma-related genes were obtained from the
comparative toxicogenomics database (CTD). The data set of Shema Zhichuan liquid-gene and asthma-gene were

imported into the Draw Venn Diagram for intersection analysis. The obtained data set of Shema Zhichuan liquid-
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asthma-gene was imported into String 11. 0 for protein-protein interaction ( PPI) analysis, and was visualized by
Cytoscape 3. 6.1, and further important modules were analyzed with MCODE. DAVID 6.8 was used to analyze
pathway enrichment and biological process of Shema Zhichuan liquid-asthma-gene. Result: A total of 399
components and 2 099 potential targets were obtained from Shema Zhichuan liquid, 98 asthma-related targets were
retrieved, 45 common genes and 16 hub genes were screened, including transforming growth factor-8, (TGF-8,),
heme oxygenase-1 (HMOXI1 ), interleukin-4 (IL-4), etc. Enrichment analysis showed that the common biological
processes of Shema Zhichuan liquid and asthma were related to inflammation, contraction and remodeling of airway,
cell proliferation and apoptosis, etc. The common biological pathways mainly included tumor necrosis factor ( TNF)
signaling pathway, receptor with high affinity for immunoglobulin E ( Fc epsilon RI) signaling pathway, nuclear
transcription factor-kappa B ( NF-kB) signaling pathway, nucleotide binding oligomerization domain (NOD) -like
receptor signaling pathway and so on. Conclusion: Shema Zhichuan liquid serves as a multi-target, multi-pathway

treatment for asthma, which can provide a reference for the further research and clinical application of this

preparation.
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Table 1 Compounds with good oral bioavailability and drug-

likeness in Shema Zhichuan liquid

H & B2 (glyeyrol ) 90.78 0.71 0.67 9.85
I JiE T 4 HEWE B ( L-SPD) 87.35 0.76 0.54 1.68
HE Mg E TR 80.36 0.13 0.65 0.08
(licopyranocoumarin )
shinpterocarpin 80.30 1.1 0.73 6.5
machiline 79.64 0.78 0.24 3.7
phaseol 78.77 0.76  0.58  9.64
[ YR B ( cryptopin) 78.74 0.79 0.72 21.25
%45 JREA B (licochalcone B) 76.76  0.43  0.19 17.02
HLEHE K F(glyasperin F) 75.84 0.89 0.54 15.64
inermine 75.18 0.43 0.54 11.72
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Fig.1 Biological information set of Shema Zhichuan liquid
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Fig.4 Data set analysis of Shema Zhichuan liquid-asthma-gene
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Table 2 Biological processes of Shema Zhichuan liquid-asthma-gene
25 S Urag HH /A P
BP 4 4E JZ 7 (inflammatory response ) 13 1.62x10°1°
BP A1 XF NG 22 W5 169 S5 JBE ( cellular response to lipopolysaccharide ) 8 1.62x10 ¢
BP S B {5514 5% (protein kinase B signaling) 5 2.20x1078
BP S UL40 I 54 B 14 I 38 4 ( positive regulation of smooth muscle cell proliferation) 6 4.80 x10 7
BP g Z Wi 21915 53l % (lipopolysaccharide-mediated signaling pathway) 5 1.40 x10°°
BP ERK1 #1 ERK2 2% B 1) 1F 14 15 ( positive regulation of ERK1 and ERK2 cascade) 7 5.98 x10 °°
BP H 9% JZ i (immune response ) 9 1.17 x10 73
BP  NF-xB 5 [ T (4 1E 837 ( positive regulation of NF-kappaB transcription factor activity) 5 3.99 x 10 *
BP MAPK 2Bk ( MAPK cascade) 6 5.88 x10°*
BP A M X 40 M2 A 28 -1 A9 52 ( cellular response to interleukin-1) 4 8.47 x10~*
cC 41l Jf 41 25 1] ( extracellular space ) 20 6.68 x10 "
cC 2 i & X 5§, ( extracellular region) 13 3.15x10°*
cC 2 g ¥%5 5 ( cytosol ) 18 1.15x10 73
cC A SN I (extracellular exosome ) 15 4.95 x10 3
cC i 2 40 i 4 ( neuronal cell body) 5 6.90 x 10 ~?
CcC J&i i ( plasma membrane ) 18 1.21x1072
MF 1 Jitg A F 35 14 ( cytokine activity ) 9 1.53 x10 8
MF  [§%5 4 (enzyme binding) 8 2.23x10°°
MF 5 R P B 46T 7 ( protein homodimerization activity ) 10 9.14 x10 73
MF 1L £1. % %5 4 (heme binding) 5 4.38 x10°*
MF 25 e H W54 3 15 3% P ( glutathione transferase activity) 3 3.74 x10 7}
MF T4 R 2 N 3 S A 6 T TG 1 ( prostaglandin-endoperoxide synthase activity) 2 5.21x10 3

R 3 GTRRAEM if-nE -E E B E FE B

Table 3 Biological pathways of Shema Zhichuan liquid-asthma-gene

i P N
TNF signaling pathway 3.12x10°° ICAM1,TNF,CCL2,PTGS2 ,MMP-9 ,EDNI,IL-13,CCLS5
Fe epsilon RI signaling pathway 5.21x107° PRKCA ,IL-4 , TNF,IL-5 , MS4A2 ,1L-13

40 8 K F-40 M I 7 A2 1R A I /E B (eytokine-cytokine receptor 5.89 x 10 "4 IL-4,TNF,IL-5,CCL2,1L-18,1L-13,CCL5 , TGFB,

interaction )

NF-«B signaling pathway

.85x10°? ICAM1,TNF,PTGS2,Bcl-2,1IL-18

NOD-like receptor signaling pathway 4.69 x10? TNF,CCL2,IL-18,CCLS
inflammatory mediator regulation of TRP channels 2.15 x10 72 PRKCA ,PTGER2,TRPA1,IL-18
intestinal immune network for IgA production 3.31 x10 "2 IL-4,1IL-5,TGF-B,

FEZAR 2(TLR2) 550 5 CCL2 7K 7 W & B AR, JF
1'*]3@%%@4\'43'%@fi*ﬁﬂiﬂ@%ﬂffﬁéeﬁ(?ﬂiﬂ@ﬁ(iﬂ

1>, W]

W IL-4 ,TL-13 il CCLS f K T 5 , 1 I £ 2 A )
I 4 OO AR, 2 G O D X g ik T

A TR G AT TR Y 32 AR W e R B A AGE e ICAML
B 7K S B B 480, ICAM1 7] BB 75 1 M 40 5 2 AL AN &

CCL2 fEmg i A ket o BF9E R MO dR i MR L IE ™ o Bel2 i 18

L, R 9T 4 75 200 4 1 ke o - S80I 1P 2 41 g R R
ML 2, Bel-2 K- BEAR S, W TR R 40 M i T

RE2e o ke 2 W AR T T RE B0 T . TCAMI 9 J50 i, S5 3w i S 0 40 B % Y . MMP-9 2 iy
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