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[ Abstract] Objective: To investigate the mechanism of the compound Chinese medicine of Liuwei Buqi decoction in the treat-
ment of chronic obstructive pulmonary disease (COPD) based on network pharmacology, molecular docking and animal experi-
ments. Methods: Using the online databases to obtain the relevant chemical ingredients, target proteins of Liuwei Buqi decoction
and related disease genes, to choose the intersection genes,and to build protein interaction (PPI) network analysis by STRING da-
tabases, relating targets for gene ontology (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG) analysis by David data-
bases.Using the AutodockTools and PYMOL to achive the molecular docking and visual process.Establishing the COPD model by
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lipopolysaccharide (LPS) combined with cigarette smoking.Givig Liuwei Buqi decoction to intervent and collecting samples after
drug intervention. The prediction results of network pharmacology were verified by detecting the lung function, and the pathological
changes of lung tissue by H&.E staining and detecting the level of interleukin-10 (IL.-10) in lung tissue homogenate were by ELI-
SA. Results: Network pharmacology analysis identified 76 active components and 768 potential targets. GO enrichment analysis
obtained 884 GO entries. KEGG enrichment analysis obtained 139 signaling pathways. The molecular docking results showed that
the main active ingredients of Liuwei Buqi decoction in the treatment of COPD are kaempferol, quercetin, oleic acid, B-sitosterol
and nobiletin. Liuwei Buqi decoction has a good binding energy with TNF, AKT1, IL-6and 11.-10, which are the core targets of
COPD.Experimental results discoverd that compared with the normal control group, the lung function of the model group was de-
creased (P<C0.01). Chronic bronchitis and pulmonary emphysema occured in the lung tissue. The level of IL-10 was decreased (P
<C0.01). Compared with the model group, the lung function of each medication group was improved (P<C0.01, P<C0.05). The
pathological changes of bronchopulmonary tissues were improved. The level of IL-10 in lung tissue was increased (P<Z0.01). Con-
clusion: Liuwei Buqi decoction can increase lung function ,relieve the pathological changes of COPD bronchial and lung tissue and
inhibit the inflammatory response by multiple components, targets and signaling pathways. The suppression of inflammation factor
IL-10 may play an significant role.

[Key words ] Liuwei Bugi decoction; Chronic obstructive pulmonary disease; Network pharmacology; Animal experiments;
Inflammation
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HTL-10 B9 X 42 45 3 5 A PyMol2.6.0 ¥ 17 o] # 4k &b
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ES B0 2 T M (P<<0.01) ; SRR 2 L, FH 25 4
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Tab 2 The main active ingredients of Yizhiren

GI absorp- Druglikeness
gy ' MOLID AR/ ER S . -
tion Lipinski ~ Ghose Veber Egan Muegge
YZR1  MOL000122 Eucalyptol High YES NO YES YES NO
YZR2  MOLO001867 Isovanillin High YES NO YES YES NO
YZR3  MOL004564 Kaempferide High YES YES YES YES YES
YZR4  MOLO001017 Linalool High YES NO YES YES NO
YZR5  MOL000198 Linalool (+) High YES NO YES YES NO
YZR6  MOL000432 Linolenic Acid High YES NO NO  YES NO
YZR7  MOL000421 Niacin High YES NO YES YES NO
YZR8  MOL004067 Nootkatone High YES YES YES YES NO
YZR9  MOL012688 Oxyresveratrol High YES YES YES YES YES
(- YZR10  MOL001739 Palmitoleic Acid High YES YES NO  YES NO
YZR11  MOL002844 Pinocembrin High YES YES YES YES YES
YZR12  MOLO000105 Protocatechuic Acid High YES NO YES YES NO
YZR13  MOL009356 Techtochrysin High YES YES YES  YES YES
YZR14  MOL000251 Rhamnocitrin High YES YES YES YES YES
YZR15 MOL009340 Labda-8(17),12-Diene-15, 16-Dial High YES YES YES YES YES
YZR16  MOL004786 Terpineol High YES NO YES YES NO
YZR17 - Ligucyperonol High YES YES YES YES YES
YZR18  MOL004470 Propionic Acid High YES NO YES YES NO
YZR19  MOL002560 Chrysin High YES YES YES  YES YES
YZR20  MOL000357 Daucosterol High YES NO YES YES NO

7 75 P L4 Ligucyperonol 7 TCMSP & 3% 2 A0 4k & #0105 SO “ -0 8F .

ADHIC

P A Q 1apA SCNSA

A GG A AE K B PPT 2% 8] ;B 2 Degree {EL R} 15 f9A% 08 5 PPT R 2% 4]
B3 AN SACOPDEIZEAHEEERAMSE

Fig3 Target protein interaction network of Liuwei Buqi decoction-COPD

0% Wi T 4 F A, 7S R AN R A 4 B B T RE S 8 232 A X ERIRBEFERAE  IEHH KR
Fr o, 7S R AN S R L R A 2 A T BE S BT R B4 s 0 B A4S BE SE K It T T S L, T R e
(P<<0.01,P<<0.05), lLKE 6. BB . 5 IE R 4 g, AR 2l R R o BE R R
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R3 AKISFZOBESHEISEDHT R4 HAR15MZ 0BRSS B R
Tab 3 Topological parameter analysis of core components Tab 4 Analysis of topological parameters of the top 15 core
of Liuwei Bugi decoction targets
5 N i " s A EE AEebo BEho
% & W4 8% FrlEh gy JE{H (Degree)
1 TNF 73 196.717 6 0.892473 1
A kaempferol (111 %5 1) W NS 101 2 IL-6 73 175.855 4 0.882 978 7
HQ19 quercetin (#it £ Z) B 94 3 ALB 72 194.160 9 0.873 684 2
RG4 oleic acid (i i2) IEE 49 4 INS 69 161.465 8 0.846 938 8
RS3  beta-sitosterol (B-4¥ fi§ f) ANZ 39 5 AKT1 69 130.567 4 0.855 670 1
CP5 nobiletin I/ B} %) Wi B 37 6 BCL2 65 132.102 5 0.8217822
7 IL-1B 66 139.992 3 0.821 782 2
per 5 N 5 ok E=AS N 3
BB I 9 0 A R R, A KR 2 B 8 IFNG 64 9694622 0.8058252
o gy o I =T o A= 9 HIF1A 64 107.361 6 0.813 725 5
SR AR FL A T 0 T 2 RN R AN AR
10 TP53 63 95.898 71 0.805 825 2
EHREA KBRS KSR i e LS i 41 A
IE.IJIJE‘« BBG A, UE VTUE R T e =y H A .
11 TGFB1 63 154.843 5 0.798 076 9
4 5 R AR R T ARG Ry | Y
Eljﬁiil/ﬂ:%B’EFQJTTH%IEE‘JEﬁ (=) Hﬁfl:j‘m:j‘j 12 MMP9 62 83.13041 0.790 476 2
e " N NS = N
il 2L 20 S T R Y A ) BB e D A A 13 EGFR 62 1251365  0.798076 9
~ H - yA—a B = -
o WA B L N R AN O R AL LR 7 14 1110 61 6896168  0.7757009
) AL, 15 STAT3 61 70.244 93 0.790 476 2
233 ALK P IL- 10K HIE®A L
. TN
- /
B, B 4 il 4 21 b TL-10 7K OF F B (P<<0.01) 5 5
A B
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positive regulation of protein phosphorylation{ @ @2 protein homodimerization activity{ @
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neuronal cell body{ ® count PI3K}-)Akt siglna]ing pathway{ @ p—
® 10 roteoglycans in cancer{ @
cytoplasm @ ® JAK-STAT signaling pathway{ @ ® 10
plasma membrane{ () & i Hepatitis B{ @ ® 20
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Fig4 GO and KEGG enrichment analysis of intersection targets
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Fig 5 Molecular docking diagram of key targets and active ingredients of Liuwei Buqi decoction
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Fig 6 Parameters of lung function of each group

B A He g, & A 2540 TL-10 K | FH(P<<0.01) ; [ (P<<0.01) , 7~ M #h S s 7 i 41 1L-10 K 3F |
55 e 0 Wi 7 AL HE A, N R AN IR B 4 110 Th. WL S,
TRE(P<<0.01) , 7SR ANS D7 s Rl B 4 1L-10 K



1016 9 B Rl K 24244% Vol. 31 No. 13 Jul. 2025

L & W 3 10018

C i <C G0 S R \ !
n=3, A IEH 4L B AL C AR IR WG T 415 D : 7S AN S5 IR 4L E 7S RANS Oy sh R 4L, F 2 /SRSy g 7 i 4

5 % _*"'

7 BEXRMAR[REZTL (HEER®E,200X)
Fig 7 Pathological changes of lung tissue in each group (H&E staining,200X)

F5 ANKINSFHIART COPDHZ LB A EROERESRE
(kcal/mol)
Tab 5 The binding energies of core ingrdient and core tar-

gets of Liuwei Bugi decoction in the treatment of COPD (kcal/

mol)

Boo#a h&m kR I g B IBRKER
TNF —9.0 —8.9 —7.3 —9.7 —7.3
1L.-6 —10.7 —10.9 —7.3 —10.7 —8.3
ALB —10.4 —10.8 —7.0 —114 —9.1
INS —6.3 —6.2 —3.7 —7.1 —6.1

AKT1 —7.6 —7.9 —4.0 —7.0 —6.5
BCL2 —10.4 —10.9 —7.2 —10.7 —8.8
1L-1B —10.7 —11.6 —7.3 —10.6 —8.3
IFNG —10.4 —10.9 —7.4 —10.7 —9.8
HIF1A —10.4 —10.8 —7.4 —10.7 —8.3
TP53 —5.6 —5.5 —3.8 —7.1 —5.5
TGFB1 —9.9 —10.4 —4.0 —7.7 —7.9
MMP9 —8.8 —8.6 —5.5 —7.3 —6.8
EGFR —10.4 —10.9 —7.3 —10.7 —8.7
1L.-10 —7.0 —6.7 —4.4 —17.8 —6.4
STAT3 —8.0 —8.2 —4.2 —6.9 —7.1
3 itig

ASBE 5 38 4o W 4 2 B U K oy 6 S gl
Yy SR IR R R T NRAN TR YT COPD 99
TEAE AL o N BRAN 7 I 5 T8 24 B 2[R A 8
JLUEE WA, A E K ESE T OAS E
1 BR B PR, B g IR AR 2 ) (A

IL-107KF (pg/mL)

N M GL LL

LM LH

n=3,7 + s, SIEH AL, " P<<0.01; SHH L e, *®P<<0.01;5
5 R T 0 4L He A "™ P<<0.01
8 JEMALERIL-10KFE
Fig 8 The levels of IL-10 in lung tissue homogenate in

each group
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