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Abstract: Objective To predict the action targets of anti-acute lung injury active ingredients of Xuebijing Injection, and investigate
the “multi-components, multi-targets, and multi-pathways” mechanism. Methods Reverse molecular docking was used to forecast its
targets of 38 main active components of Xuebijing Injection. The relevant targets of acute lung injury were searched through literature
mining and multiple databases and compared with the predicted component targets. The protein interaction network was constructed by
Cytoscape software, and topological analysis was performed to screen the key targets of anti-acute lung injury of Xuebijing Injection.
And GO enrichment analysis and KEGG analysis were carried out on the key targets through DAVID database. Results The network

analysis indicated that 38 active ingredients affected 143 key target proteins directly or indirectly, involved in 71 biological processes,
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29 cellular components, 40 molecular function, and 25 KEGG pathways. These active compounds might participate in regulating the

processes of gene, protein, external stimulus, and interfering the mitogen-activated protein kinase (MAPK), phosphatidyl inositol

3-kinase (PI3K)-Akt, and other signaling pathways to play a role in resisting to acute lung injury. Conclusion The anti-acute lung

injury effect of Xuebijing Injection showed the characteristics of traditional Chinese medicine in multi-components, multi-targets, and

multi-pathways. This research provides a scientific basis for elucidation of the anti-acute lung injury pharmacological mechanism of

Xuebijing Injection.

Key words: Xuebijing Injection; acute lung injury; network pharmacology; reverse molecular docking; mitogen-activated protein

kinase; phosphatidyl inositol 3-kinase; Akt
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Table 1 Predicted targets of 38 components of Xuebijing Injection (frequency=25)

75 B AT HF 4 Uniprot ID AL
1 cyclin-dependent kinase 2 CDK2 P24941 36
2 cAMP-specific 3',5'-cyclic phosphodiesterase 4B PDE4B Q07343 35
3 carbonic anhydrase 2 CA2 P00918 34
4 cyclin-A2 CCNA2 P20248 33
5 complement factor B CFB P00751 32
6 serine/threonine-protein kinase Chk1 CHEK1 014757 32
7 cAMP-specific 3',5'-cyclic phosphodiesterase 4D PDE4D Q08499 32
8 proto-oncogene tyrosine-protein kinase Src SRC P12931 32
9 aldose reductase AKRI1BI1 P15121 30

10 cholinesterase BCHE P06276 29
11 epidermal growth factor receptor EGFR P00533 29
12 ephrin type-B receptor 4 EPHB4 P54760 29
13 estrogen receptor ESR1 P03372 29
14 prothrombin F2 P00734 29
15 beta-secretase 1 BACEIl P56817 28
16 mitogen-activated protein kinase 10 MAPK10 P53779 28
17 3-phosphoinositide-dependent protein kinase 1 PDPK1 015530 28
18 angiotensinogen ANG P01019 27
19 cyclin-dependent kinase 6 CDK6 Q00534 27
20 alpha-amylase 1 AMY1A P04745 27
21 serine/threonine-protein kinase pim-1 PIM1 P11309 27
22 progesterone receptor PGR P06401 27
23 mitogen-activated protein kinase 14 MAPK14 Q16539 27
24 androgen receptor AR P10275 26
25 dipeptidyl peptidase 4 DPP4 P27487 26
26 macrophage migration inhibitory factor MIF P14174 26
27 stromelysin-1 MMP3 P08254 26
28 nitric oxide synthase, endothelial NOS3 P29474 26
29 phenylalanine-4-hydroxylase PAH P00439 26
30 amine oxidase [flavin-containing] B MAOB P27338 25
31 mitogen-activated protein kinase 8 MAPKS P45983 25
32 cAMP-dependent protein kinase catalytic subunit alpha PRKACA P17612 25
33 purine nucleoside phosphorylase PNP P00491 25
34 tyrosine-protein phosphatase non-receptor type 1 PTPN1 P18031 25
35 transthyretin TTR P02766 25

®2 Mg ESHRIATT ALI FEAEIERER
Table 2 Potential direct action targets of anti-acute lung

injury of Xuebijing Injection

P FEH #HEF Unipro ID
1 dihydrofolate reductase DHFR P00374
2 complement factor B CFB P00751
3 activated CDC42 kinase 1 TNK2 Q07912
4  intercellular adhesion ICAM2  P13598

molecule 2
5 triggering receptor expressed TREM1  Q9NP99
on myeloid cells 1
6  leukotriene A-4 hydrolase LTA4H  P09960
7  histamine N-methyltransferase HNMT  P50135
8  protein-glutamine gamma- TGM2 P21980

glutamyltransferase 2

pathway. MAPK signaling pathway #ll focal adhesion
SR
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Fig. 1 Screening of key targets of Xuebijing Injection against ALI
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Fig. 2 Biological process results of GO enrichment analysis

GO:0000151 ubiquitin ligase complex
GO:0036464 cytoplasmic ribonucleoprtein granule
G0:0043209 myelin sheath

G0:0000786 nucleosome

GO:0031012 extracellular matrix

GO:0005730 nucleolus

G0:0030529 intracellular ribonucleoprotein complex
GO0:0000788 nuclear nucleosome

GO:0000228 nuclear chromosome

GO:0048471 perinuclear region of cytoplasm
G0O:0016020 membrane

G0:0005925 focal adhesion

GO:0070062 extracellular exosome

GO:0005737 cytoplasm

GO0:0000784 nuclear chromosome telomeric region
GO0:0005913 cell-cell adherens junction
GO:0043234 protein complex

GO:0005634 nucleus

GO:0005829 cytosol

GO0:0005654 nucleoplasm

L) L) 1
50 100 150
LI

3 GO EESHMEBENER

Fig.3 Cellular component results of GO enrichment analysis
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Fig. 4 Molecular function results of GO enrichment analysis
*3 KEGG EXSTEZER 25 KiBE
Table 3 Most significant 25 pathways in KEGG enrichment analysis
GO %i 5 K RSk Py R ILR
hsa05200 pathways in cancer 28 8.74X10710 1.08X10°°
hsa05169 epstein-barr virus infection 28 1.52X107"7 1.87X10714
hsa04151 PI3K-Akt signaling pathway 23 1.54X1077 1.90X 107
hsa05203 viral carcinogenesis 23 7.87X10712 9.70X107°
hsa04110 cell cycle 23 1.66X1071¢ 1.33X10°13
hsa05034 alcoholism 22 3.52X10712 434X107°
hsa05202 transcriptional misregulation in cancer 20 9.79 X101 1.21X1077
hsa04010 MAPK signaling pathway 19 5.43X1077 6.70X 1074
hsa05205 proteoglycans in cancer 19 1.31X10°8 1.62X1073
hsa04114 oocyte meiosis 18 5.59X10712 6.90X107°
hsa04510: focal adhesion 17 6.89X1077 8.50X 1074
hsa05161 hepatitis 17 4.82X107 5.95X107
hsa04120 ubiquitin mediated proteolysis 16 1.69X10°8 2.08X1073
hsa04722 neurotrophin signaling pathway 16 2.66X107° 3.27X10°6
hsa04915 estrogen signaling pathway 16 1.66X10710 2.04X1077
hsa05215 prostate cancer 16 2.88X 1071 3.55X1078
hsa05168 herpes simplex infection 15 4.32X107° 5.33X1073
hsa04390 hippo signaling pathway 14 2.63X10°6 3.23X107
hsa05220 chronic myeloid leukemia 13 4.03X107° 4.97X10°6
hsa04919 thyroid hormone signaling pathway 12 5.37X10°6 6.62X1073
hsa04012 ErbB signaling pathway 12 3.52X1077 4.33X10#
hsa05214 glioma 11 1.87X1077 2.31X107#
hsa04520 adherens junction 10 4.21X10°° 5.19X1073
hsa05210 colorectal cancer 1.29X1073 0.16X1073
hsa05213 endometrial cancer 3.46X1073 0.43X1073
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