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Abstract: Objective To explore the potential mechanism of Gualou Xiebai Banxia Decoction (JRZ£3E 925 ) on intervention
of chronic obstructive pulmoriary disease (COPD) based on network pharmacology method and zebrafish model. Methods The
main active ingredients of Gualou Xiebai Banxia Decoction were searched using TCM System Pharmacology Database and Analysis
Platform (TCMSP), TCM Encyclopedia (ETCM), TCM Comprehensive Database (TCMID), and related literature at home and
abroad, targets were predicted through TCMSP and SwissTargetPrediction database; COPD-related targets were obtained through
GeneCards database, online human Mendelian Inheritance Database (OMIM) and TCMSP database, the common target interacts with
active ingredients of Gualou Xiebai Banxia Decoction were screened out by intersection method. “Traditional Chinese
medicine-active ingredients-targets” network was construct by Cytoscape 3.7.1 software, protein-protein interaction (PPI) network
was construct by String database, shared genes were performed gene ontology (GO) functional enrichment analysis and Kyoto
encyclopedia of genes and genomes (KEGG) pathway enrichment analysis by DAVID database; The screened targets were verified
by zebrafish inflammation model. Results A total of 955 ingredients were screened for Gualou Xiebai Banxia Decoction, 106
potential active ingredients, and 74 core active ingredients such as apigenin, anisic acid, medi pterostil, chrysophyllin, geraniol, etc.,
corresponding to 1134 targets; PPI network analysis obtained 408 key targets for Gualou Xiebai Banxia Decoction to interfere with
COPD, including carbonic anhydrase 9 (CA9), prostaglandin-endoperoxide synthase 1 (PTGS1), insulin (INS), interleukin-6 (IL-6),
serine/threonine protein kinase 1 (AKT1), tumor necrosis factor (TNF), mitogen-activated protein kinase 1 (MAPK1), MAPKS,
vascular endothelial growth factor A (VEGFA), epidermal growth factor receptor (EGFR), etc.; GO function and KEGG pathway
enrichment analysis showed that there were 1096 biological processes related to the intervention of Gualou Banxia Xiebai Decoction
on COPD, such as inflammation, cytosol, enzyme binding, etc., and 125 related signal pathways such as cancer pathways, TNF
signaling pathway, prostate cancer, hypoxia-inducible factor 1 signaling pathway, neuroactive ligand-receptor interaction, etc. The
experimental results of zebrafish inflammation model showed that Gualou Xiebai Banxia Decoction significantly reduced IL-6,
B-cell lymphoma-2 (BCL2) and EGFR mRNA expressions (P < 0.05), reduced Caspases 8 (CASP8) mRNA expression. Conclusion
Gualou Xiebai Banxia Decoction may regulate multiple signal pathways by acting on targets such as EGFR, IL-6, BCL2, and
CASPS8, thereby exerting a therapeutic effect on COPD.

Key words: Gualou Xiebai Banxia Decoction; chronic obstructive pulmonary disease; network pharmacology; zebrafish model;
EGFR; IL-6; BCL2; CASP8
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TE-FUEEEH (UPLC-MS/MS) i, JREHEE
e T 2.98 mg/g. JREF 2.52 mglg- i# 1 0.02 mg/g.
KEEEER 0.17 mg/g A1 & B 0.03 mg/g.

1.7.6 4. EE 54575 HA2H5 S 3d (days post
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20 H/5L, T 28 CHHIEBRG AR IR, BLEXIEA.
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APl TEIR, DNORFEFRE, REERE R
—20 CUKFHERAT
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Mo SIFHINE 1.
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x1 5149F7%
Table 1 Primer sequences

ETSERS ST (5°-3)
IL-6 F: GTCTGCTACACTGGCTACACTCTTC
R: CGTCCACATCCTGAACTTCGTCTC
CASP8 F: TCACAGAGACCAGGAACAAGTAGGAG
R: TGTAGTAATTGTGCCAGCCGAAGAG
BCL2 F: AGCGAGGATATGTGTGGAAATGTCAG
R: CGGGCTATCAGGCATTCAGAGTTG
EGFR F: CTGGACGAGACGGAAGAGGAGTATC
R: GCTGAAGAAGGGCTTTGTGGAGAG
GAPDH F: CGCTGGTGCTGGTATTGCTCTC
R: GCCATCAGGTCACATACACGGTTG
2 BR
21 REFEE Y EABIEEN RS ML 55
80

i#it TCMSP. ETCM. TCMID 5% FEFl S
BRET R B NEE 7k A S o 3k 955 A, Hir
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FRIRBENENS . SIS S IR, IRERS 5 i
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EGRA . JEBEIG. 3-F8KE-2-F SEnkne 10 FhA=2h
By, FHEMER . AHORR MK KR 3 Pk
By, BEHER. Rk RNER 3 P a7
Tl AR AL S P0200, 272R WAT 0 FLdkAT 8 B oM 4
T8 o BT 2 240 3 5] IV o0 R AR B 24 M 1)
NG, S50 T NS5 1~ 52 37 B i T RAE O
SCHR, JRIEIRTS 106 ANTETETE MR R0, i H
TCMSP “F- & Al SwissTargetPrediction 24 /&, *HiF
PERAMEE AT TR, 74 MEOIEVER S (3R 2)
SLIEES] 1134 HE S

*2 NEFERFEFATOROEER S

Table 2 Core active ingredients of Gualou Xiebai Banxia Decoction

s PR KiIE || w5 TE R KR
1 3,4,5-trimethoxytoluene E =] 17 2,5-furandimethanol JRZE
2 3,4-dihydro-2-methoxy-2H-pyran E =] 18 2-acetylfuran JNE
3 5'-S-methyl-5'-thioadenosine E =] 19 3-hydroxybenzoic acid JRZE
4 9-oxononanoic acid E =] 20 4-hydroxybenzoic acid JRZE
5 aminobutyric acid E =] 21 4-hydroxynicotinic acid JRZE
6 anisic acid 5 22 5-hydroxymethylfurfural JRZE
7 antilirium 5 23 7-hydroxychromone JRZE
8 banisterine monohydrate 5 24 apigenin JRZE
9 carboline E =] 25 apigenin-7-O-B-D-glucoside JRZE

10 cytosine F 5 26 chrysoeriol JRZE
11 ephedrine F 5 27 dehydrololiolide SR
12 gallic acid F 5 28 di-n-octyl phthalate SR
13 harmane FHE 29 diosmetin JRZE
14 hexadecanamide FHE 30 flazin SR
15 trans-4-hydroxycinnamic acid 5 31 fumaric acid SR
16 trigonelline 5 32 glucose JAE
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Eike] TR IR T iR KR
33 kranjin JRZE 54 prostaglandin Bz B
34 luteolin JRZE 55 arginine R, EH
35 luteolin-7-O-p-D-glucoside JRE 56 furfural R, EH
36 medicarpin JRZE 57 aspartic acid R, EH
37 nicotinic acid JRZE 58 leucine R, EH
38 pentadecanoic acid JRZE 59 L-glutamic acid JRZE, EE
39 p-hydroxybenzaldehyde JRZE 60 nicotinamide JRZE, EE
40 pyroglutamic acid JRZE 61 proline R, EH
41 salicylic acid JRZE 62 succinic acid R, EH
42 tianshic acid JRZE 63 threonine R, EH
43 trichosanic acid JRZE 64 tyrosine JRE., FH
44 3-hydroxy-2-methylpyridine A 65 uracil JRE., FH
45 alliin A 66 uridine JRE., FH
46 dulcitol A 67 dibutyl phthalate JRE. #A
47 lunularic acid A 68 adenine JRE., HH. BE
48 macrostemonoside f A 69 adenosine JRE., HH. BE
49 mannitol HE 70 guanine JRE., A PE
50 N-(p-cis-coumaroyl) tyramine A 71 guanosine JRE., HH. BE
51 N-(p-trans-coumaroyl) tyramine A 72 hypoxanthine JRE., HH. BE
52 paeonol A 73 phenprobamate JRE., HH. BE
53 prostaglandin A 3 A 74 valine JRE. HH. BE
22 “thEEMAS-ER MENARS S T 12 B 73715 AL 408 L 55755 RO 235 710 2%
CrRZgiE YRR SN 1 B, JREL JRAEBD Cytoscape 3.7.1 B4 1) “ Network analyze”

2486 AT

=}

o

(1 PRI A, 3 P 24575 L 74
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haex Mg REAT I ANRYE A, o S T &
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Fig. 1 “Traditional Chinese medicine-active ingredients-target” network
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143 MZCEE R, Hr HEART 5 AL I A T
% (apigenin). TH#F/E (anisic acid). Eit Z51H
% (medicarpin). & XH 32 (chrysoeriol). #F M
AZE (diosmetind, 73Jlfes 77. 76. 70, 64. 61

MR RRKANER HEAET 5 MBSO BRIR TS 9
(carbonic anhydrase 9, CA9). A%l Wi E ALY
4§ 1 Cprostaglandin-endoperoxide synthase 1,
PTGS1). ik fikEE 4 (dipeptidyl peptidase 4,
DPP4).EGFR. ZFt/H# GRS (acetyl cholinesterase,
ACHE), #Jlfts 44, 36. 31. 30. 30 MidMEAL
SHHEAEH (3.
2.3 COPD ¥E=HIUEES PPI MLRHIHDE

il GeneCards. OMIM Fil TCMSP i & 3t
Y835 COPD FHIGHIFE A 2071 A, 5 REEHE

®3 PHIEMMS-ERT WEKET R R ERINERHE

Table 3 Key nodes and topological characteristics of “Traditional Chinese medicine-active ingredients-target” network

R )& SFY BRI M EL AL A FEAE
apigenin PR ORZEED 25299 0.0121 0.395 3 77
anisic acid PR (RED 25340 0.012 4 0.394 6 76
medicarpin SRSy ORED 2.562 9 0.0107 0.390 2 70
chrysoeriol SRSy ORED 2.5835 0.006 0 0.3871 64
diosmetin PR ORZEED 2.5959 0.005 4 0.3852 61
salicylic acid EHERS ORZE) 2.608 2 0.005 8 0.3834 58
prostaglandin B; zﬁ s HEA)D 2.6289 0.006 7 0.380 4 57
dehydrololiolide WEPERSY ORZED 2.6289 0.006 9 0.380 4 54
lunularic acid (ar By (HEED 2.6330 0.007 2 0.3798 54
gallic acid YRR (GEED 2.6289 0.005 1 0.380 4 53
CA9 A5 1.9732 0.010 8 0.506 8 44
PTGS1 A5 2.014 4 0.008 9 0.496 4 36
DPP4 HE 5 2.026 8 0.005 4 0.493 4 31
EGFR B 5 2.0309 0.005 4 0.492 4 30
ACHE A5 2.0309 0.004 8 0.492 4 30
PARP1 A5 2.0351 0.004 1 0.4914 29
ADORA2A HE 5 2.0351 0.0045 0.491 4 29
PTGS2 HE 5 2.0433 0.0031 0.489 4 27
ESR2 A5 2.0433 0.003 2 0.489 4 27
PTPN1 A5 2.0433 0.003 6 0.489 4 27
CYP19A1 HE A 2.047 4 0.0030 0.488 4 26
GSK3B B 2.0515 0.002 8 0.487 4 25
PIM1 B 2.0557 0.003 4 0.486 5 24
HSP90AA1 B 2.0557 0.005 0 0.486 5 24
ESR1 HE 5 2.0598 0.002 2 0.4855 23
FOLH1 B 2.0639 0.002 4 0.4845 22
MAOB B 2.0639 0.002 4 0.4845 22
CASP3 B 2.0680 0.002 2 0.4835 21
MMP9 HE 5 2.0722 0.0018 0.4826 20
ALOX5 HE A 2.0722 0.002 1 0.4826 20
MMP1 B 2.076 3 0.0017 0.4816 19
ACE B 2.076 3 0.002 0 0.4816 19
MMP8 HE A 2.076 3 0.0017 0.4816 19
SRC A A 2.076 3 0.0015 0.4816 19
MMP2 Eg 2.0763 0.001 8 0.4816 19
PPARA Eg 2.076 3 0.002 0 0.4816 19
F2 iy 2.076 3 0.002 2 0.4816 19
KDR A A 2.076 3 0.0016 0.4816 19
TYR Eg 2.076 3 0.0015 0.4816 19
AKR1C3 I 2.076 3 0.0015 0.481 6 19
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IHE SE RS2 Cinsulin, INS). 225082/ 75 iR &
347 1 (serine/threonine protein kinase 1, AKT1).

726

IR H % COPD

B2 REEAYEFHS COPD BB EMFERE
Fig. 2 Venn diagram of targets of Gualou Xiebai Banxia
and COPD

IL-6. 1 H Calbumin, ALB). iR SE K 7 (tumor
necrosis factor, TNF) ., L% N J 4K K+ ACvascular
endothelial growth factor A, VEGFA). MAPK1.
MAPK3. EGFR. J5iJ#ZEA SRC. IL-8. CASP3.
STAT3.PTGS2. # k5 25 1 90 ol Cheat shock protein
90 al, HSP9OAL) . J5ii L K| HRAS.MAPKS. IL-1p.
W 224K 1 Cestrogen receptor 1, ESR1). J&lE
1 D1 (Cyclin D1, CCND1). FOS. TLR4. %:Jfi
&JEE AR (matrix metallopeptidase 9, MMP9).
LK CTNNBL. ##JE[K EP300. HiH#&E &= EEN
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Fig. 3 PPI network (A) and key targets (B) of Gualou Xiebai Banxia Decoction on treatment of COPD
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