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Mechanism of Liangge Powder Inhibiting Cytokine Storm in Acute Lung Injury Based on
Network Pharmacology and Molecular Docking”

YANG Liling', ZHOU Xiangjun®, YAN Lijun’, YU Linzhong’ ( 1. Dept. of Clinical Pharmacy,
Dongguan Hospital Affiliated to Jinan University, Guangdong Dongguan 523900, China; 2. College of
Pharmacy, Guangdong Medical University, Guangdong Dongguan 523808, China; 3. College of
Traditional Chinese Medicine, Southern Medical University, Guangdong Guangzhou 510515, China)

ABSTRACT OBJECTIVE: To probe into the mechanism of Liangge Powder inhibiting cytokine storm in acute lung
injury (ALI) based on network pharmacology and molecular docking. METHODS: The active ingredients and action
targets of Liangge Powder were screened from the traditional Chinese medicine systems pharmacology database and
analysis platform; the disease targets of ALI were obtained from online mendelian inheritance in man, Gene Cards and
other medical databases. Uniprot database was used to query the genes corresponding to the targets, R software and
String database were adopted to construct protein-protein interaction ( PPI) network, Cytoscape software was used to
construct herbal-compound-target interaction network, R software was used to perform gene ontology (GO) function
enrichment analysis and Kyoto encyclopedia of genes and genomes ( KEGG) pathway enrichment analysis, so as to
predict the molecular mechanisms. Autodock Vina software was adopted to conduct molecular docking on the core
components of Liangge Powder with IL-18, IL-6, TNF-a receptors and glycogen synthase kinase 33. RESULTS.
Totally 149 active ingredients and 237 targets were found in Liangge Powder in the treatment of ALI, the key targets
involving AKT1, IL-6 and MAPK3, etc. ; the GO functional enrichment was mainly biological processes, including
oxidative stress, lipopolysaccharide response and bacteriogenic molecule, etc. The KEGG pathway mainly involved

PI3K-Akt, AGE-RAGE and TNF pathways, etc. ;

; results of molecular docking showed that the binding forces of core

compounds, such as phillyrin, stigmasterol, glabridin, pterocarpin and quercetin, was similar to that of clinically used
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anti-inflammatory drugs, among which phillyrin was the strongest. CONCLUSIONS: Liangge Powder may act on targets
and pathways of AKT1, 1L-6, PI3K-Akt and AGE-RAGE through various active ingredients such as phillyrin and and

quercetin, and exert therapeutic effects on ALl in terms of anti-inflammatory, antibacterial, antioxidant and

immunoregulation.
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x1 RER#EPZOLEDRBAETIERE RTKRHA S IL-6, TNF-oIL-1 71 GSK-3p M) & &8t
Tab 1 Binding energy of core components in Liangge Powder and clinically used anti-inflammatory drugs with
IL-6, TNF-q, IL-1B and GSK-38

sh4e/ (k)/mol)

(%) (%= CAS ik

L6 TNF-a IL-1 GSK-3
S H 54  glypallichalcone) Cy7H,604 146763-58-8 284.33 -6.5 -6.6 -5.5 -7.0
Hlif % (naringenin) CysH505 480-41-1 272.27 -1.2 -6.4 -6.4 -7.2
L 3E-2-FI AL 5 35 ( 7-methoxy-2-methyl isoflavone ) Cy7H,405 19725-44-1 266.29 -1.1 -1.5 -7.6 -8.8
A% (baicalein) CysH,005 491-67-8 270.24 -8.4 -7.4 -9.6 -8.3
HI#Z (acacetin) CiH 1205 480-44-4 284.26 -1.6 -1.8 -1.8 -8.9
HEER, a(licochalcone a) CyHyn04 58749-22-7 338.40 -7.4 -7.4 -1.3 -1.7
P2 K & (aloe-emodin) CysH005 481-72-1 270.20 -8.0 -7.4 -1.9 -9.2
5 f§/8 ( stigmasterol) CooHyg0 83-48-7 412.77 -9.3 -9.0 -9.9 -10.3
15 ( kaempferol ) CysH06 520-18-3 286.25 -7.6 -7.0 -7.9 -7.6
TERRAE B Z (formononetin ) Ci6H1204 485-72-3 268.28 -7.2 -7.4 -1.7 -8.0
B-7 55/ (beta-sitosterol ) CaoHse0 83-46-5 414.79 -8.8 -8.7 -9.0 -9.1
S 2 (isorhamnetin) C6t150, 480-19-3 316.28 -8.6 -8.1 -1.7 -9.3
T Z (wogonin ) Ci6t 1505 632-85-9 284.26 -8.3 -7.6 -8.2 -9.2
1l Z (quercetin) Cy5H004 117-39-5 302.25 -8.9 -8.3 -9.3 -9.5
AKEEZ (luteolin) Cy5H,00¢ 491-70-3 286.25 -8.4 -8.0 -8.5 -9.4
HRFE (licoagrocarpin) CyHy50,4 N/A 338.40 -8.5 -8.1 -8.7 -8.3
X (shinpterocarpin) Gyt 504 157414-04-5 322.38 -8.6 -8.6 -9.9 -9.8
£ & (medicarpin) CiH 1404 32383-76-9 270. 30 -1.6 -1.3 -8.2 -8.3
Tt PH ( bicuculline ) CyoH 17N0g 485494 367.38 -8.8 -8.1 -8.8 -9.8
FARZE Aoroxylin A) C16H1205 480-11-5 284.28 -8.2 -1.8 -8.4 -9.0
JeH FE (glabridin) CooHpg04 59870-68-7 324.40 -9.0 -8.1 -9.4 -9.9
Sl 4 % (isoformononetin ) Ci6H 1204 N/A 268.28 -7.3 -7.4 -6.8 -8.1
1-HH A E3E% & (1-methoxyphaseollidin) CyH,505 N/A 354.43 -8.4 -7.8 -9.2 -10.3
TERHE ( phillyrin) Cy7Hy404, 487-41-2 534.56 -10.2 -9.4 -10.9 -10.3
1 2E KA ( Dexamethasone) CyyHyl05 1950-2-2 392.46 -10.1 -9.2 -9.3 -10.2
SIS (Diclofenac) Cy4H,,CpNO, 644-62-2 296. 15 -1.3 -1.2 -8 -1.5
Je &7 A1) ( Nimesulide) C13H,N,05S 77925-80-5 308. 30 -7.5 -7.1 -8. 1 -7.2

AL TS TL-6 2R B T 5 TNF-o Z AR CL T 5 IL-18 2 MO D. 34T 55 GSK-3B Z /R A
A. molecular docking patterns of phillyrin with IL-6;B. molecular docking patterns of phillyrin with TNF-« ; C. molecular docking patterns of
phillyrin with IL-18 ;D. molecular docking patterns of phillyrin with GSK-38
B8 ZEMMEFSSH S IL-6,TNF-o IL-1B F1 GSK-3B #5> F X AR
Fig 8 Molecular docking patterns of phillyrin with IL-6, TNF-«, IL-18 and GSK-3p
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