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[Abstract] Objective: This study aimed to predict the pharmacodynamic material basis and core targets

of Bailing capsules in the treatment of chronic obstructive pulmonary disease (COPD) based on network
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pharmacology and molecular docking, which were further verified by cell experiments to explore the
mechanism. Method: The main active ingredients and related targets of Bailing capsules were screened in
Traditional Chinese Medicine Systems Pharmacology Database and Analysis Platform (TCMSP) and
SwissTargetPrediction. The main COPD targets were searched from GeneCards, DrugBank, Online Mendelian
Inheritance in Man (OMIM) and Therapeutic Target Database (TTD). The protein-protein interaction (PPI)
network was constructed by STRING and Cytoscape 3.6.1. Gene Ontology (GO) function annotation and Kyoto
Encyclopedia of Genes and Genomes (KEGG) pathway enrichment analysis were performed by the Database for
Annotation, Visualization and Integrated Discovery (DAVID). Molecular docking verification was carried out
using AutoDock Vina. The cell viability was detected by 3- (4, 5-dimethylthiazol-2-yl) -5- (3-
carboxymethoxyphenyl) -2- (4-sulfophenyl) -2H-tetrazolium (MTS) assay, and the mRNA level of the targets
was detected by real-time polymerase chain reaction (Real-time PCR). Result; A total of 11 active ingredients
of Bailing capsules such as cerevisterol, 270 related drug targets, and 1 020 COPD target proteins were
obtained, with 74 intersection targets. The visualization analysis of the PPI network showed that the core targets
of Bailing capsules in the treatment of COPD were tumor protein P53 (TP53), catenin beta 1 (CTNNBI1) ,
tumor necrosis factor (TNF) , interleukin-6 (IL-6) and insulin (INS). Further, 20 signaling pathways were
screened by KEGG enrichment analysis as the main pathways for Bailing capsules to treat COPD, involving
phosphatidylinositol 3-kinase/protein kinase B (PI3K/Akt) , cyclic adenosine monophosphate (cAMP) ,
forkhead box O (FoxO), TNF, and hypoxia inducible factor-1 (HIF-1) signaling pathways. Molecular docking
validation demonstrated that four active ingredients had stable binding to IL-6, with the lowest energy. Bailing
capsules could reduce the mRNA level of IL-6 in RAW264.7 cells induced by lipopolysaccharide (LPS) (P<
0.01) compared with the control group. Conelusion: The pharmacological mechanism of Bailing capsules in the
treatment of COPD might be that its main active ingredients improved the inflammatory response by acting on
TP53, CTNNBI1, TNF, IL-6 and other targets and regulating PI3K/Akt, cAMP and other signaling pathways,
thereby ameliorating COPD symptoms. This study provided experimental basis for subsequent in-depth research,
and provided a diagnosis and treatment direction for disease-related clinical treatment.

[Keywords] Bailing capsules; chronic obstructive pulmonary disease (COPD) ; network pharmacology;

interleukin-6 (IL-6); molecular docking
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IL-6 ¥ AGGATACCACTCCCAACAGACCTG 121
T CTGCAAGTGCATCATCGTTGTTCA
IL-18 i GAAATGCCACCTTTTGACAGTG 115
T TGGATGCTCTCATCAGGACAG
GAPDH Ll AGGTCGGTGTGAACGGATTTG 94
Tif GGGGTCGTTGATGGCAACA
3 &R
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(linoleic) 5 1if P L 4322, WK 2. £ TCMSP ¥4
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2P S F I 2704

%2 BOREOEBLEMS

Table 2 Main chemical constituents of Bailing capsules

MOL ID % OB/% DL
MOLO001645 Linoleyl acetate 42.1 0.20
MOL001439 Arachidonic acid 45.6 0.20
MOLO008999 Cholesteryl Palmitate 31.1 0.45
MOL000953 CLR 37.9 0.68
MOLO000358 Beta-sitosterol 36.9 0.75
MOL008998 Cerevisterol 39.5 0.77
MOLO11169 Peroxyergosterol 44 .4 0.82
MOLO001308 Oleic acid 33.1 0.14
MOLO000131 EIC 41.9 0.14
MOL003973 Caffeine 89.5 0.08
MOL000749 Linoleic 41.9 0.14
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Fig. 1 Common targets of Bailing capsules-COPD
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1Y AT R PR S B G & o 45 A g <-5.0 keal-mol”
(1 cal=4.186 J) I, 254135 T W73 5 1% 0 B8 0 B AT 85
WSS ATEPE . mR 3 AT LIE 1 1L-6 5 4 Fh s
53 A7 AEAR 47 19 45 & 1E HT L 45 & B/ T =5.0 keal-
mol. & B 4% J5 45 5 BE # AR Y cerevisterol-IL-6
5 cerevisterol-CTNNB1 & & % #] 1 PyMOL 2.1 4k
kAT Al B4R, WL 6
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Table 3 Affinity of molecular docking of Bailing capsules

4545 ik /kcal - mol”!
PDB

A D arachidonic beta- . .
. . caffeine cerevisterol
acid sitosterol
TP53 4mzi -4.6 -6.3 -4.9 -6.5
TNF 4tsv -4.9 -6.7 -4.2 -6.7
INS 3hyd -4.4 =5.1 -2.9 -4.9
1L6 1il6 -5.3 -6.3 -52 -7.9
CTNNBI1 Tafw -4.0 -6.0 -4.6 -7.4

3.8 HAMBEX LPSE T RAW 264.7 4l i IL-6
IL-1B8 . TNF-a LIk 520 ARl B 4 I 5
RAW264.7 40 fs 2L 5 75 24 h, 8 3 MTS 24600 75 4
Ji B o 40 B 1% 7 ) SE I . 45 4 kK B 500 mg - L i i
Y B2 S0 L N A I A 24 ) X6 A B Y ) T 3 R
UL 4 2R A X RAW 264.7 JC 41 il 35 : .
RAW2647 M4 LPSIE T )5, 5 H & K%
(20,40 mg- L) K E AL HILMFF 12 h 5, 21

7 : A. cerevisterol-IL-6; B. cerevisterol-CTNNB1
6 BLKE-COPD S FIEWIE

Fig. 6 Bailing capsules-COPD molecular docking verification

RNA, £ Real-time PCR kil IL-6 . IL-18 F1 TNF-a /Y
mRNA KiK. &AM Z H NG IR & M52 1EH
ST RO V) s 2h AR S R 1 AR S B AR HTE
B BHPEZS . A A B AT DL 2 AP IL-18 . 1L-6 3
ik (P<0.01) , X%} TNF-a £k EZ R LHEITFE L H
ONTHEZ2 AT TT S M TL-6 . TL-18 J TNF-a iy mRNA
Fik(P<0.01)., LS,

F4 ARREBLSKEXAEENNZIN (+s5,n=4)
Table 4 Effect of different concentrations of Bailing capsule on

cell viability (x+s,n=4)

4151 J i /mg - L 28 A0 2 /%
A4 100.00+4.66
A A 1 93.43+6.84

10 92.87+7.99
100 96.53+5.50
500 97.15+4.05

x5 FRREBLKEXIL-6.IL-18. TNF-a mRNA 8%} Rk B 200 (F+s,n=3)
Table 5 Effect of different concentrations of Bailing capsule on IL-6, IL-18, TNF-a« mRNA relative expression (x+s,n=3)

215 J R /mg - L IL-6 IL-18 TNF-a

2 A 1.00+0.36 1.00+0.05 1.00+0.03
LPS4 338.29+2.93" 20 758.59+102.76" 4.48+0.11"
CIN FAE 10 279.97+7.04% 12 261.89+354.707 2.31+0.03%

AR 20 213.93+0.67% 18 702.21+28.46% 4.44+0.04

40 187.24+5.74% 17 003.20+325.127 4.74+0.08
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BLA it 5 i 5, R 0 R B 2% o PRAS e B 2 R A
AN AL, HA A A T RRAE  DURN B 8 T
il A8 S v I T A M R v A TR B R T A A
i A7 B = O = e W 15 el R VTR LR

FEHGE A PR BUAEAL BULFHEAL R G R
SEGHRAE T X 2 PR I 2R 4 0 & COPD, LU
B W A5 LA A I AT 4

25 W) 3 Pk A - B0 R M 4% 3R W, cerevisterol |
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peroxyergosterol A 5 Z A~ ¥0 A0 AR HT, 2 A 2 K

BEIRYT COPD WY 25304 i S hilh o MGG 5 12 70 B- 43 5§
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