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Mechanism of Lingzhu Powder in treatment of children susceptible viruses based
on network pharmacology and molecular docking
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Abstract: Objective To explore the active components and action mechanism of Lingzhu Powder against infantile susceptible virus
through network pharmacology and molecular docking technology. Methods To screen the active compounds of Lingzhu Powder
from TCMID databases. Target of the active compound was obtained by TCMSP, Pubchem, Swiss Target Prediction, SEA, and STITCH
data. The target of related viral diseases was obtained from GeneCards database, and the common target was obtained after intersection,
which was the potential target of Lingzhu Powder against children susceptible virus. The protein interaction (PPI) network of
intersecting targets was constructed by STRING database, and important targets were screened based on degree value. DAVID platform
was used for gene ontology (GO) function and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment analysis for
important targets. Cytoscape software was used to conduct compound - target network topology analysis to obtain the key compounds
and core targets of Linzu Powder against infantile susceptible virus. AutoDock Vina software was used to verify the molecular docking
of key targets and core compounds. Results A total of 92 active compounds and 184 drug - disease intersection targets were obtained.
15 Key compounds (cineolenol, cineolene, eugenene, bornyl acetate, etc.) and three core targets (CRP, CCL2, HMOX1) were obtained

ks HEA: 2023-01-19
TEEENY: MR, &, FREIG, EERFIUT R URITIR RS . E-mail: 723884543@qg.com
MBIEEE: LEKE, &, BIEAREN, FEGFFOT LRI RS . E-mail: 541185693@qg.com



+ 1078 + HFEIBEBESH 2023FE5H

ARt bl

Drugs & Clinic \ol. 38 No. 5 May 2023

from Lingzhu Powder for anti-infantile virus. The results of KEGG pathway enrichment analysis showed that Linzu Powder may exert
therapeutic effects on infantile susceptible virus mainly through regulating tumor necrosis factor (TNF), Toll-like receptor, mitogen
activated protein kinase (MAPK), FoxO, and T cell receptor. The molecular docking results showed that 10 core compounds and core

targets of Linzhu Powder had good binding ability against susceptible viruses, which verified the reliability of the network

pharmacological screening results. Conclusion Linzu Powder can regulate a variety of signaling pathways related to inflammation
and immune response through the main active ingredients such as cinetol, eudalin, eugenene, bornyl acetate, and combined with core
targets such as CRP, CCL2, HMOX1, so as to play the role of anti-infantile virus.

Key words: Lingzhu Powder; children susceptible virus; network pharmacology; molecular docking; cineolenol; cineolene; eugenene;
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Table 1 Basic information of active compounds in Lingzhu Powder

R 4 R OB/% DL  Hh#ZRIE RS AR OB/% DL  H#ZjRiE
(+)-erythro-guaiacylglycerol —  — KK keratin — — FEH
alphitolic acid 2338 0.77 UKFr leucine — — M
asiatic acid 4138 0.71 KA bilirubin — —  ANIL43
bata-caryophyllene — — KA cholalic acid 2217 0.72 NLA3%
borneol 81.8 0.05 VKJr. f1E 7 d|cholesterol 37.87 0.68 ANL’f#
bronyl acetate 59.3 051 KA tau — — NI
camphor —  — KK eudesmin 52.35 0.62 A ETH
caryophyllene —  — KK 3-(4-methoxyphenyl)prop-2- —  — fi &l

enoate
caryophyllene epoxid — — KA. BEI  |b-hydroxymethyl-furfural — — — B
dipterocarpol 4171 076 KH 8-isopentenyl-kaempferol ~ 38.04 0.39 A ETH
d-isoborneol — — KK alpha-asarone — — AEE
dryocrassin — — KK asarone —  — AEVk
L-isoborneol —  — KK beta-eudesmol — — AEVH
oleanolic acid-28-O-beta-D-glucopyranoside — — KA beta-humulene derivatives — — HEH
oleanolicacid — — KK carotol —  — AEVk
y-caryophyllene — — KK cedrene — — AEVH
spathulenol — —  BEm cis,cis,cis-7,10,13-hexadecatr —  — I EH
(+)-4-carene — — M ienal
aromadendrene — —  BE cis-methylisoeugenol — — LB
caryophyllene — —  BEH cycloartenol 38.69 0.78 fEjili
caryophylleneoxide —  —  BEH himbaccol — — AHEW
cedrol — —  BE hydroxybenzaldehyde — — LB
citronellal — —  BE isoacoramone — — AEVk
cyclosativene BRI isoeugenenylmethylether — —  HETH
D-germacrene — —  BEH isoledene —  — HEW
eucalyptol —  — BRI, A E7{isolongifolen-5-one — — HEW
humulane-1,6-dien-3-ol — BEIH kaempferol 41.88 0.24 14 E
limonene — BRI linalool — — AEE
muurolene — BRI longicyclene — —  HE#
terpinen-4-ol — R methoxymethane — — A&
valencene — BRI methyleugenol — —  AEH. JHEE
o-copaene — BRI nonanoic acid —  — HEW
a-cubebene — BRI octanoylcarnitine — —  HE#
a-pinene — BRI phenol,2-methoxy — —  HETH
o-selinene — BRI thymol — — AEE
B-elemene — BREA safrole — — JHEE
ammonium oxalate — ey aluminium —  — B%
bassianins — {E calcium carbonate — — B
chitinase — B cuprum —  — Bk
palmitic acid — B iron —  — B
arginine — S ES i magnesium —  — Bk
aspartic acid — A manganese — — Bk
calcium phosphate — AEM silicon — — B
glutamic acid — FES strontium — — BH%
glycine — A zinc - — BPX%
histidine — BEA mercuric sulfide — — 4w
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Table 2 Key compounds of Lingzhu Powder in treatment of
children susceptible viruses

EY) AT S TRE KRR
spathulenol CisH240 220.35  BEI
eudesmin C22H2606 386.48 {1 &
ammonium oxalate  CoHsN20s 12410 {B#&
aromadendrene CisHza 204.35  BEI
borneol C10H180 15428 UKf . A ETH
bronyl acetate C12H200: 44755  UKFr
caryophyllene CisHza 204.35 UK. BEIA
D-germacrene CisH24 204.35  BEI
dryocrassin CasHasO16  820.80 KT
glutamic acid CsHioNO**  148.14  #¥f
iron Fe2t 55.84 Bk
manganese Mn?2* 5494 Bk
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Fig. 6 Medicinal materials-component-target-pathway network of Lingzhu Powder in treatment of children susceptible viruses
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Table 3 Molecular docking results of key compounds and
core targets of Lingzhu Powder in treatment of
children susceptible viruses

o3 T X4 G Rl (keal mol ™)

I
Ham cCL2 CRP HMOX1
spathulenol -6.0 -6.2 -6.6
eudesmin -6.8 -6.2 -7.7
ammonium oxalate ~ -1.5 -15 -1.2
aromadendrene -5.8 -6.0 -6.8
borneol -4.8 -4.6 -5.4
bronyl acetate -5.3 -5.1 -6.2
caryophyllene -5.7 -6.2 -6.7
D-germacrene -6.0 -55 -7.3
dryocrassin -7.4 -6.7 -7.3
glutamic acid -4.3 -4.8 -4.3
iron -1.2 -1.6 -1.1
manganese -1.2 -1.6 -11
a-copaene -5.9 -5.8 -6.7
a-pinene -5.1 -4.8 -5.3
B-elemene -5.0 -5.1 -5.8
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