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Mechanism of Zhishi Xiebai Guizhi Decoction in the Treatment of Pulmonary Embolism Based
on Internet Pharmacology”

WANG Wei', GUO Yuanyuan', LIAN Yajun’, GE Feilin', LI Jiayi', WANG Tianquan', CAO
Junling® (1. School of Chinese Materia Medica, Beijing University of Traditional Chinese Medicine,
Beijing 100029, China; 2. School of Traditional Chinese Medicine, Beijing University of Chinese
Medicine, Beijing 100029, China; 3. Dept. of Pharmacy, Dongfang Hospital, Beijing University of
Traditional Chinese Medicine, Beijing 100078, China)

ABSTRACT OBJECTIVE: To probe into the mechanism of Zhishi Xiebai Guizhi decoction in the treatment of
pulmonary embolism based on internet pharmacology. METHODS: According to in wivo processes ( absorption,
distribution, metabolism and excretion, ADME) properties of the drug components, the main chemical components of
trichosanthes, citrus aurantium, citrus aurantium, guizhi and magnolia officinalis were obtained through traditional
Chinese medicine systems pharmacology database and analysis platform (TCMSP). And the encyclopedia of traditional
Chinese medicine( ETCM) and traditional Chinese medicines integrated database (TCMID) were used to supply and
screen the active components of traditional Chinese medicine. Swiss Target Prediction was adopted to obtain the active
ingredient targets. The major targets of pulmonary embolism were obtained from Genecards, online mendelian
inheritance in man (OMIM) and DRUGBANK databases. Protein-protein interaction ( PPI) was analyzed by using
String platform, and PPI network was constructed. Metascape platform was used to analyze “drugs-components-
targets” and its involved biological processes and pathways. Cytoscape 3. 8.0 software was used to construct the
network of “Zhishi Xiebai Guizhi decoction-pulmonary embolism-pathway”. RESULTS: The core active ingredients of
Zhishi Xiebai Guizhi decoction in the treatment of pulmonary embolism were quercetin, luteolin, naringenin and caffeic
acid, and the core targets were CYP1B1 and DRD2. The biological pathways of Zhishi Xiebai Guizhi decoction in the
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treatment of pulmonary embolism mainly acted on the platelet activation pathway and the Neuroactive ligand-receptor

interaction pathway, the main functions were regulating heme binding and protein kinase activity. CONCLUSIONS:

This study initially reveals the possible mechanism of active ingredients of Zhishi Xiebai Guizhi decoction in the

treatment of pulmonary embolism, and provides clues and evidence for follow-up basic and clinical research.
KEYWORDS Zhishi Xiebai Guizhi decoction; Pulmonary embolism; Network pharmacology; Mechanism of action
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®1 BALFEAEKIHEIERS
Tab 1 Main ingredients of Zhishi Xiebai Guizhi decoction

55 7t %] PubChem CID  SURFERIE #8804
1 JRFE(GLI) 5,8-Tetradecadienoic acid 5312408 ETCM 1
2 JRE(GL2) (2R,3R,4S,58,6R)-2-[ [ (3S,10R, 13R) -17-( 5-Ethyl-6-methylhept-6-en-2-y1) -10, 13-dimethyl-2,3,4,7,8,9,11,12, 14, 6326091 TCMID 1
15,16, 17-dodecahydro-1H-cyclopenta[ a | phenanthren-3-yl ] oxy | -6-( hydroxymethyl ) oxane-3,4, 5-triol
3 JRE(GL3) Bryonolate 52940232 TCMID 3
4 JRFE(CL4) Lauric acid 3803 TCMID 1
5 JRZE(GLS) Linolenic acid 5280934 TCMID 7
6 JRE(GL6) Noscapine 275196 TCMID 3
i JRE(GLT) Palmitoleic acid 445638 TCMID 6
8 JRFE(GLS) 2-Bromopentadecanoic acid 13615306 TCMID 1
9 JRE( CL9) Stigmasteryl glucoside 70699355 TCMID 1
10 JRFE(GLI0) gamma-Aminobutyric acid 119 TCMID 15
1 JRFE(GLII) Diosmetin 5281612 TCMSP 2
12 JRF(GLI2) alpha-Spinasterol 5281331 TCMSP 1
13 JRE(GLI3) 7-0-Methylluteolin 5318214 TCMSP 2
14 A (XBI) Hesperetin 72281 TCMSP 4
15 #EH (XB2) beta-Sitosterol 222284 TCMSP 4
16 HE 1 (XB3) (Z)-3-(4-Hydroxyphenyl ) -N-[ 2-( 4-hydroxyphenyl ) ethyl ] prop-2-enamide 13939145 TCMSP 3
17 ﬁf [9(XB4) Quercetin 5280343 TCMSP 90
18 J2(781) Scopoletin 5280460 ETCM 4
19 ﬁ\ {(782) (=) -Synephrine 854067 ETCM 2
20 fm(z%) Auraptene 1550607 ETCM 2
21 S (784) 7-[[ (2Z)-3,7-Dimethyl-2, 6-octadienyl ] oxy ] -2H-1-benzopyran-2-one 1795390 ETCM 2
2 IS (785) 5, 7-Dihydroxy-2-( 3-hydroxy-4-methoxyphenyl ) -3 ,4-dihydro-2H-1-henzopyran-4-one 3593 ETCM 4
23 LS (756) Sinensetin 145659 TCMID 1
24 S (2787) Kaempferol §,7,4'-trimethyl ether 624831 TCMID 1
25 3 (738) Demethylnobiletin 358832 TCMID 2
26 9 (799) Hesperetin( 1-) 49859576 TCMID 4
27 52 (Z810) Isosinensetin 632135 TCMID 1
28 f,f's@( 7811) N-[ 2-(4-Methoxyphenyl ) ethyl | benzamide 3083797 TCMID |
29 I (7S12) (2R)-5,7-Dihydroxy-2-( 4-hydroxyphenyl ) -2, 3-dihydro-4H-chromen-4-one 667495 TCMID 3
30 M2 (2813) Tangeretin 68077 TCMID 1
31 PISZ(7S14)  (2R)-7-[ (2S,3R,4S,5S,6R) -4, 5-Dihydroxy-6-( hydroxymethyl) -3-[ (2S,3R,4R,5R,65)-3,4, 5-trihydroxy-6-methyloxan-2-yl |~ 45359875 TCMSP 1
oxyoxan-2-yl ] oxy-5-hydroxy-2-( 4-methoxyphenyl ) -2, 3-dihydrochromen-4-one
32 L (7815) 4',5,7-Trimethoxyflavone 79730 TCMSP 1
33 HSE(7816) 5,7,3"-Trihydroxy-5'-methoxyflavanone 42607889 TCMSP 4
34 HE(7817) 5,7-Dihydroxy-2-( 3-hydroxy-4-methoxyphenyl ) chroman-4-one 676152 TCMSP |
35 P (2818) Nobiletin 72344 TCMSP 1
36 HE(7819) (2R)-5,7-Dihydroxy-2-( 4-methoxyphenyl ) -2, 3-dihydrochromen-4-one 1149877 TCMSP 2
37 3 (7520) Luteolin 5280445 TCMSP 40
38 B (7821) 3',4',5,7-Tetramethoxyflavone 631170 TCMSP 1
39 ek (Gz1) 3, 4-Dihydroxybenzoic acid 7 TCMID 8
40 HER(GZ2) Cinnamaldehyde 637511 TCMID 1
41 Eﬁ( GZ3) cis-Cinnamaldehyde 6428995 TCMID 1
) HER(GZ4) Cinnamic acid 444539 TCMID 1
43 FERL(GZS) cis-2-Coumarate 54714352 TCMID 2
44 kL (GZ6) 3, 4-Dihydroxybenzoate 54675866 TCMID 8
45 FERL(GZT) Cinnamate 5957728 TCMID 1
46 FER(GZ8) (3R,88,98,10R, 13R, 148, 17R) -17-[ (2R, 5R ) -5-Ethyl-6-methylheptan-2-yl ] 10, 13-dimethyl-2,3,4,7,8,9,11,12, 14, 12303645 TCMSP 4
15,16, 17-dodecahydro-1H-cyclopenta| a ] phenanthren-3-ol
47 JEEFR(HPI) Caffeic acid 689043 ETCM 14
48 JEEkh(HP2) Syringic acid 10742 ETCM 9
49 JEAN(HP3) Anonaine 160597 ETCM 4
50 JEFM(HP4) 2-[ 4-Hydroxy-3-[ ( E)-prop-1-enyl ] phenyl ] -4-prop-2-enylphenol 44241601 ETCM 1
51 JEFN(HPS) 4,5,6a,7-Tetrahydro-1, 11-dihydroxy-2, 10-dimethoxy-6 , 6-dimethyl-6H-dibenzo] de , ¢ | quinoline-6-ium 3999 ETCM 1
52 JEFM(HP6) (6Ar)-1-methoxy-5,6,6a, 7-tetrahydro-4H-dibenzo[ de , g ] quinolin-2-ol 12308663 ETCM 8
53 JEEANCHPT) 1-[ (3-Hydroxy-4-methoxypheny! ) methyl | -6-methoxy-2 , 2-dimethyl-3 ,4-dihydro-1H-isoquinolin-2-ium-7-ol 4622630 ETCM 1
54 JEA(HPS) Reticulin 10233 ETCM 3
55 JEANHPY) 4-0-Methylhonokiol 155160 TCMID 2
56 JEAN(HP10) 3,5-Dioxa-11-azapentacyclo[ 10. 7. 1. 02,6. 08,20. 014,19 Jicosa-1(20) ,2(6) ,7,14,16, 18-hexaene 3462225 TCMID 4
57 JEAM HP11) Asimilobine 25774982 TCMID 8
58 JEHM HP12) Honokiol 72303 TCMID 3
59 JEFMN HP13) Magnolol 72300 TCMID 2
60 JEFM(HP14) Tetrahydromagnolol 5321851 TCMID 2
61 JEAN HPIS) (13R, 14S)-3-Hydroxy-13-methyl-12, 14,15, 16-tetrahydro-11H-cyclopenta[ a ] phenanthren-17-one 34365085 TCMSP 1
62 A (A Naringenin 439246 TCMSP 11
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Fig 1 Venn Diagram of Zhishi Xiebai Guizhi

decoction-pulmonary embolism targets
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Tab 2 Enrichment results of target pathway of Zhishi Xiebai Guizhi decoction in the treatment of pulmonary embolism
it LogP HEs Lk
hsa01521-EGFR tyrosine kinase inhibitor resistance =5.247179 1 AKT1,EGFR,GSK3B,IGF1R ,KDR ,MET,SRC
hsa04080-Neuroactive ligand-receptor interaction -4.402 73 10 ADORA1,ADORA2A,CNR1,DRD2,F2,GABRAL,GABRG2,HTRIA,HTR2A,PLG
hsa05205-Proteoglycans in cancer -5.24553 9 AKT1,EGFR,ESRI,IGFIR ,KDR, MET, MMP2,MMP9, SRC
hsa(04726-Serotonergic synapse -5.949 03 7 ALOXS,CYP2C19,CYP2C9,HTR1A ,HTR2A, PTGSI, SLC6A4
hsa05215-Prostate cancer -5.059 21 5 AKT1,AR,EGFR, GSK3B,IGFIR
hsa04657-11-17 signaling pathway -6.096 09 5 GSK3B,MMP1,MMP3 , MMP9, MMP13
hsa04913-Ovarian steroidogenesis -2.367 85 4 ALOXS5,CYP1B1,CYP19A1,IGFIR
hsa05206-MicroRNAs in cancer -2.330 24 i CDK6,CYP1BI,EGFR ,MET, MMP9, ABCC1,ABCB1
hsa04611-Platelet activation -2.31237 5 AKTI1,MYLK,PIK3CG,PTGS1,SRC
hsa03320-PPAR signaling pathway -3.767 31 4 FABP3,MMP1,PPARA,PPARG
hsa04540-Gap junction -5.419 4 4 DRD2,EGFR,HTR2A,SRC
hsa04020-Calcium signaling pathway -2.050 05 4 ADORA2A,EGFR,HTR2A ,MYLK
hsa04727-GABAergic synapse -2.814 98 3 GABRAI,GABRG2,SRC
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Fig 3 KEGG analysis of potential targets of main

components of Zhishi Xiebai Guizhi decoction
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Fig 4 GO-biological process analysis of potential targets

of main components of Zhishi Xiebai Guizhi decoction
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Fig 5 GO-molecular function analysis of potential targets

of main components of Zhishi Xiebai Guizhi decoction
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Fig 6 GO-cell component analysis of potential targets

of main components of Zhishi Xiebai Guizhi decoction
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