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Molecular mechanism and effect characteristics of parasitic loranthus in the
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[Abstract] Objective A network—based pharmacological approach was used to explore the mechanism and effect characteristics
of parasitic loranthus in the treatment of Parkinson’s disease (PD). Methods The main active components and Parkinson’s disease—
related targets were obtained through literature review, TCMSP, Disgenet and other database screening.The intersection genes were im-
ported into STRING 11.0 database to construct protein interaction (PPI) network model and Cytoscape 3.9.0. The network diagram of
"disease—drug—active component—intersection target—KeGG pathway" was constructed by software. GO function and KEGG signaling
pathway enrichment of Metascape components in CytoScape were analyzed. Finally, molecular docking was carried out between the
screened components and the targets. Results Four main active components, namely quercetin, stigmasterol , anthaldehydes and euge-
nol, were screened from morifolium, which acted on 27 Parkinson’s disease targets, including TNF, 116, TP53, HMOX1 and IL1B. A to-
tal of 708 GO biological processes were involved in the treatment of Parkinson’s disease by Mulberry parasite , including inflammatory
response, cell oxidation and cell apoptosis.There were 82 KEGG signaling pathways involved, including MAPK, PI3K-Akt and 1L-17
signaling pathways. Conclusion Parasitic loranthus showed characteristics of multiple components, multiple targets and multiple path-
ways in the treatment of Parkinson’s disease.
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Figure 1 Network diagram of drug—activity—target interaction
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Table 1 Main active components of parasitic loranthus

5a=3 Mol ID Molecule Name OB (%) DL
1 MOLO000098 quercetin 46.43 0.28
2 MOL000359 sitosterol 36.91 0.75
3 MOL000720 Safranal 39.59 0.04
4 MOLO000207 Methyleugenol 73.36 0.04
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Figure 2 Venny diagram of intersection targets of diseases and drugs
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% 2 :é"‘j% M ﬁﬁﬁ%ﬂ“ﬁ“ hsa05418:Fluid shear stress and atherosclerosis .
Table 2 Intersection targets of drugs and diseases hsa05200:Pathways in cancer| ()
name Degree name Degree hsa05022:Pathways of neurodegeneration - multple diseases{ ()
hsa05012:Parkinson disease (]
TNF 18 PON1 8 hsa05010:Alzheimer disease avalue
1L6 17 IFNG 8 hsa05225:Hepatocellular carcinoma [ ] 0
TP53 16 ABCB1 7 hsa05417:Lipid and atherosclerosis ]
HMOX1 14 MAOB 7 hsa05034:Alcoholism @ #
> hsa04728:Dopaminergic synapse { 6
IL1B 14 SLC6A3 6 g hsa04066:HIF- 1 signaling pathway { J
APP 13 IGF1R 6 % hsa04010:MAPK signaling pathway court
SOD1 1" NOS1 6 & hsa05163:Human cytomegalovirus infection s
hsa05030:Cocaine addiction 05
NOS3 11 DRD2 5 hsa05020:Prion disease o
MPO 11 MAOA 5 hsa04936:Alcoholic liver disease 0:
GSK3B 10 ADHIC 4 hsa04932:Non- alcoholic fatty liver disease 0
GSTM1 9 DRD1 4 hsa04931:Insulin resistance 1 .
hsa04657:IL- 17 signaling pathway .
GSTP1 9 TTR 3 hsa04151:PI3K- Akt signaling pathway 4 «
MAPT 9 INSR 2 hsa00982:Drug metabolism - cytochrome P450
30 60 90
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Figure 5 Top 20 pathways in KEGG pathway analysis
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Figure 3 Network diagram of anti—Parkinson’s protein target interaction
of mulberry parasite
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Figure 4 Histogram of GO enrichment in three phases

Biological process Molecular function

El6 “IAERRR - REFE - BHER S - XTELA - KEGGER”
P& E

Figure 6 Network diagram of "Parkinson’s disease — Mulberry parasite

— active component — intersection target —KEGG pathway"
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Table 3 Information of KEGG enrichment items in top 20
8% qValue Count Genes

ATTUIN RED K RERE Y. ( Fluid shear stress and atherosclerosis)  1.07797E—12 9 NQOI1., GSTMI. GSTPI. HMOXI. IFNG. ILIB.

NOS3 .TNF .TP53

R R e 2 T 1.75605E=08 9 DRDI. DRD2. MAOA. MAOB. MAPT. SLCG6A3.

(Pathways of neurodegeneration — multiple diseases ) SOD1.TP53

FEAERT% (Pathways in cancer) 3.08774E-08 9  NQOI. GSK3B. GSTMI. GSTPI . HMOXI . IGFIR.
TP53

M4 2595 ( Parkinson disease) 1.08395E-08 8  APP. GSK3B. ILIB. IL6. MAPT. NOSI, SLC6A3.
SODI . TNF

Bif /R i ER975 (Alzheimer disease ) 4.94241E-08 8  NQOI. GSK3B, GSTMI, GSTP1, HMOX1, IFNG.
IGFIR IL6 . TP53

FF4miEEs (Hepatocellular carcinoma) 1.35642E—-08 7 HMOXI .IFNG.IGFIR .IL6 INSR .NOS3

HIF—1{Z510% (HIF-1 signaling pathway) 3.08774E-08 6 DRDI .DRD2.MAOA .MAOB .SLC6A3

L RERZ 28 il (Dopaminergic synapse) 656465E=08 6 b cion 1in 116 INSRMAPT NOSI.TNF
NEIFAIEAR AT L (Lipid and atherosclerosis ) 8.72766E-07 6  DRDI.DRD2.GSK3B .MAOA .MAOB .SLC6A3
MAPK {5 5% (MAPK signaling pathway ) 3.67279E-06 6  ADHIC.GSTMI.GSTP1 .MAOA .MAOB
PI3K—Akt {5510 (PI3K— Akt signaling pathway) 8.99273E—06 6  GSK3B.IFNG.ILIB.IL6 .TNF

AR (Cocaine addiction) 35413E-08 5  GSK3B.ILIB.IL6 .NOS3 .TNF TP53

2 G — 2 (2125 P450(Drug metabolism — cytochrome P450) 1.79362E—07 5  IFNG.ILIB.IL6 .TNF
L1715 5 1M (IL—17 signaling pathway) 6.31198E—07 5  GSK3B.IL6 .INSR .NOS3 . TNF

TG B2 (Insulin resistance ) 9.98589E—07 5  IFNG.ILIB.IL6 . TNF

PRSP (Alcoholic liver disease) 3.05813E-06 5  IFNG.ILIB.IL6 . TNF

AEFERS AR AT (Non—alcoholic fatty liver disease) 425695E-06 5  MAOA .MAOB.NOSI .NOS3

Fid75 ( Alcoholism ) 8.99273E-06 5  ADHIC.GSK3B.ILIB.IL6 .TNF

NZEE IR RS (Human cytomegalovirus infection ) 2.06429E~05 5  IGFIR.ILIB .INSR .MAPT .TNF .TP53

s 2275575 (Prion disease) 431752E-05 5  GSK3B.ILIB IL6.INSR .TNF

R4 HFIEER
Table 4 Molecular docking results
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