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Network Pharmacology Research of Pharmacological Mechanism of Fritillaria Cirrhosa
ZHOU Jinlong', LI Fanyi*, JIN Jing’
(1. Xinjiang Medical University, Urumqi, Xinjiang, China 830011 ; 2. The First Affiliated Hospital of Xinjiang Medical University, Urumgqi, Xinjiang,
China  830054)

Abstract: Objective To investigate the pharmacological mechanism of Fritillaria cirrhosa and the possible clinical conditions treated
with  Fritillaria cirrhosa. Methods — The effective chemical components of Fritillaria cirrhosa was obtained by the Traditional Chinese
Medicine Systems Pharmacology Database and Analysis Platform(TSMSP) . The potential active ingredients were identified with oral
bioavailability(OB) = 30% and drug - likeness(DL.) = 0.18 as the criteria. Uniprot database was used for target gene conver-
sion. DAVID 6.8 database and Cytoscape 3. 5.1 plugin ClueGo were used for bioinformatics analysis such as Gene Ontology(GO) and
Kyoto Encyclopedia of Genes And Genomes(KEGG). String 10.0 database was used to construct the active ingredient — target network
and target protein — protein interaction(PPI) network of Fritillaria cirrhosa for the obtained active ingredients. Results A total of 13
active ingredients of Fritillaria cirrhosa were screened, including bis(2 — ethylhexyl) phthalate, beta — sitosterol , sitosterol , peimisine and
ceyclopamine,and 40 targets were obtained after target conversion. GO analysis showed that 60 biological processes(BP),26 cellular com-
ponents(CC) and 42 molecular functions(MF) were significantly enriched( P < 0.05). KEGG analysis showed that 53 pathways were
significantly enriched(P < 0. 05). Disease enrichment analysis showed that it had therapeutic significance for 303 kinds of diseases(P < 0. 05), in-
cluding three kinds of lung —related diseases(chronic obstructive pulmonary disease,lung cancer and asthma) and one inflammatory dis-
ease (infection /inflammation). Online Mendelian Inheritance in Man(OMIM) analysis showed that 92 kinds of diseases were significantly
enriched(P < 0. 05),and drug target database(TTD) analysis showed that four kinds of diseases were significantly enriched(P < 0. 05),none of
them including respiratory diseases. Conclusion The active ingredients of Fritillaria cirrhosa were bis(2 — ethylhexyl) phthalate and be-
ta — sitosterol. The main therapeutic targets are heat shock protein HSP9O(HSP9OAA1) , transcription factor AP —1(JUN) and cysteine
aspartase 3(CASP3), the therapeutic effect of Fritillaria cirrhosa may be related to the molecular functions such as extracellular lig-
and — gated ion channel activity,drug binding,and the cellular components such as post — synaptic membrane, plasma membrane, and cell
junctions,as well as the biological processes such as drug response,cholinergic synaptic transmission and adenylate cyclase inhibition of
G protein — coupled acetylcholine receptor signaling pathway,and it play a therapeutic role in stimulating nerve — ligand — receptor inter-
actions and/or calcium signaling pathways.
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Tab.1 Sources of the data of network pharmacology
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Tab.2  The active ingredients of Fritillaria cirrhosa

B PubChem CID ~ OB(% ) DL PEES
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= Peimisine

1 JIREFEEMS

- ZINCO3860434
= beta-sitosterol

= Cyclopamine

= Chuanbeinone

= ent-(165)-atisan-13,17-oxide
- isoverticine

= Korseveriline

= Korseverinine

- verticinone

™ sinpemine A

= songbeinone

Fig. 1 The active ingredients of Fritillaria cirrhosa
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Tab.3 Target genes corresponding to main active ingredients o

=3

Fritillaria cirrhosa

=~

A 2AR BARGE

ZINC03860434 Sodium channel protein type 5 subunit alpha ~ SCNSA
Muscarinic acetylcholine receptor M3 CHRM3
Beta - 2 adrenergic receptor ADRB2
Muscarinic acetylcholine receptor M1 CHRMI
Progesterone receptor PGR

Beta - sitosterol (5/38) Nuclear receptor coactivator 2 NCOA2
Prostaglandin G/H synthase 1 PTGSI
Prostaglandin G/H synthase 2 PTGS2

Sitosterol

Peimisine

Cyclopamine

Chuanbeinone

Ent - (16 8) - atisan -
13,17 - oxide

Isoverticine

Korseveriline

Korseverinine

Verticinone

Sinpemine A

Songbeinone

Heat shock protein HSP 90

Phosphatidylinositol - 4,5 - bisphosphate
3 - kinase catalytic subunit, gamma isoform

Progesterone receptor

Nuclear receptor coactivator 2

Mineralocorticoid receptor

Mineralocorticoid receptor

Glucocorticoid receptor

Androgen receptor

Mineralocorticoid receptor

Glucocorticoid receptor

NA

NA

Androgen receptor

Androgen receptor

Progesterone receptor

Muscarinic acetylcholine receptor M2
Mu - type opioid receptor
Glucocorticoid receptor

Androgen receptor

Apoptosis regulator Bel -2
Muscarinic acetylcholine receptor M2

NA

HSP90AAT, HSP9OABI
PIK3CG

PGR
NCOA2
NR3(2
NR3C2
NR3CI
AR
NR3C2
NR3C1
NA

NA

AR

AR
PGR
CHRM2
OPRMI1
NR3C1
AR
BCL2
CHRM2

ENA AR EEIR,

Note:NA is indicates the data cannot be obtained.
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Fig.2 BP scatter diagram of GO analysis of target gene of Fritil-

laria cirrhosa(top 20)
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Fig.3 CC scatter diagram of target gene GO analysis of Fritillaria
cirrhosa (top 20)
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Molecular Function
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Fig.4 MF scatter diagram of target gene GO analysis of Fritillaria

cirrhosa(top 20)
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Fig.5 CC scatter diagram of target gene KEGG analysis of
Fritillaria cirrhosa(top 20)
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Tab.4 Possible diseases treated by Fritillaria cirrhosa(Top 20)

¥ P Ak P

BEE 6.65x107 || EEFEHERE 1,99 x 107"
BRI A 1.39%x10°% | 4k 1.74x10
R 5.90x10°" || BHEEERMAR  3.26x107
2 B o 1.89x10°" || RERAE 7.44x107°
R ¥ 5.29%10° | M 1.20x10°*
KR E 7.81x107"7 || F A BARME 1.42x10°*
EEHBER BTRE 8.25x10°? | ARk 2.50x 107

R A 2 JER 6.50x10°*
AR R A L17x107" || BE/AK L12x107
BB # R L27x10°" || %w% 1.19x107
RRE 1.87x10°"

®5 NINEBESIIETERR OMIM 547 (8T 20 4i1)
Tab.5 OMIM analysis of target diseases of Fritillaria cirrhosa(Top 20)
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1 BERARE,HRE 11 BEARELK

8 do e £S5 R RERPELTRA 18 FemiiAk

9 la MR EARESEE R 19 AEEE]

10 BREARSAE THk 20 Npel -Like 1

I PRERRASE FEARE) FREKIYE

E AR PALA A 0.0199,
Note: The P value of each disease was 0.019 9.
F6 Il NE¥SIBITEER TTD 537
Tab. 6 TTD analysis of target diseases of Fritillaria cirrhosa
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Fig. 6 PPI network diagram of Fritillaria cirrhosa targets
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Tab.7 Core genes of Fritillaria cirrhosa

ABL M A BEE REAK BE| ARS M AH BER RERL B
JON 26.45 14 2583 0.43 14 || CHRMI 25800 6 2433 0.4 I
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SLC6A4 2145 11 2450 0.7 12 || CHRM2 12326 2 2200 0.9 10
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Fig.7 Interaction network diagram of the compounds of Fritillaria

cirrhosa
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Fig. 8 Cyto — degree diagram of the top 15 main target genes

interactions
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Fig.9 Cyto —degree neighbors and expanded diagram of the top 15

main target genes and compounds
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Fig. 10 Interaction network of 40 target genes
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