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Mechanism of Erdong Decoction in treating diabetes based on network pharmacology and

molecular docking technique
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Abstract: Objective To explore the mechanism of Erdong Decoction in the treatment of diabetes based on
network pharmacology and molecular docking technology. Methods The active ingredients and targets of Erdong
Decoction were obtained by TCMSP database and BATMAN database. Disease targets were collected through drug target
database (TTD), GeneCards and OMIM databases. The intersection targets with diabetes mellitus (DM) were screened
out. The protein-protein interaction (PPI) network was constructed using STRING11.5 database and Cytoscape3.9.1
software. Matescape3.5 was used to perform gene ontology (GO) function enrichment analysis and Kyoto Encyclopedia
of Genes and Genes (KEGQG) pathway enrichment analysis. The interaction between key targets and active components
was verified by molecular docking. Results A total of 22 active compounds such as quercetin, kaempferol, icariin,
stigmasterol, wogonin and baicalein were screened in Erdong Decoction. Through the regulation of 18 key targets such
as adiponectin (ADIPOQ), serine/threonine protein kinase (AKT1), tumor necrosis factor (TNF), and interleukin 2
(IL2), they were involved in multiple biological processes such as heterogeneous biological stimulation, oxidoreductase
activity, cell response to lipid, response to oxygen level, response to hormones, regulation of lipid metabolism,

and regulation of kinase activity, affecting interleukin-17, fluid shear stress, and adipocytokine signaling, lipid and
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atherosclerosis, insulin resistance, insulin, cholesterol metabolism, dopaminergic synapses, glucagon, fat digestion and

absorption, starch and sucrose metabolism and other 161 signaling pathways play a role in the treatment of diabetes.

Molecular docking results showed that quercetin and other major active compounds were stable binding to key targets,

involving MAPK signaling pathway, cAMP signaling pathway and HIF-1 signaling pathway. Conclusion Erdong

Decoction can treat diabetes by regulating multiple pathways and multiple targets.

Keywords: Erdong decoction; Diabetes mellitus; Network pharmacology; Molecular docking; Mechanism of action
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G0:0071407: cellular response to organic cyclic compound
GO0:0009410: response to xenobiotic stimulus
G0:0016491: oxidoreductase activity

G0:0071396: cellular response to lipid

GO0:0070482: response to oxygen levels

G0:0009725: response to hormone

G0:1901615: organic hydroxy compound metabolic process
G0:0010035: response to inorganic substance
G0:0097305: response to alcohol

G0:0032787: monocarboxylic acid metabolic process
G0:0043269: regulation of ion transport

G0:0042391: regulation of membrane potential
G0:0003013: circulatory system process

G0:0010817: regulation of hormone levels

GO0:0009636: response to toxic substance

G0:0006954: inflammatory response

G0:0019216: regulation of lipid metabolic process
G0:0043549: regulation of kinase activity

G0:0050727: regulation of inflammatory response
G0:0051051: negative regulation of transport

10 20 30 40

40g10(P)

3 Matescape3.5GO 7 Hras R A

®2 AU MEIREERI GO AR IR E SR AR

Category Description Count Generatio(%) Logl0(P) Logl0(q)
GOBP Cellular response to organic cyclic compound 62 20.20 —47.55 —43.20
GOBP Response to xenobiotic stimulus 56 18.24 —45.96 —41.92
GOMF Oxidoreductase activity 61 19.87 —36.64 —32.90
GOBP Cellular response to lipid 49 15.96 —32.52 —28.95
GOBP Response to oxygen levels 41 13.36 —32.16 —28.66
GOBP Response to hormone 56 18.24 —31.08 —27.68
GOBP Organic hydroxy compound metabolic process 46 14.98 —30.63 —27.28
GOBP Response to inorganic substance 46 14.98 —28.62 —25.35
GOBP Response to alcohol 34 11.07 —28.04 —24.80
GOBP Monocarboxylic acid metabolic process 44 14.33 —27.59 —24.39
GOBP Regulation of ion transport 49 15.96 —26.03 —22.91
GOBP Regulation of membrane potential 40 13.03 —25.87 —22.81
GOBP Circulatory system process 42 13.68 —25.35 —22.35
GOBP Regulation of hormone levels 42 13.68 —25.32 —22.33
GOBP Response to toxic substance 31 10.10 —24.90 —21.94
GOBP Inflammatory response 42 13.68 —24.48 —21.55
GOBP Regulation of lipid metabolic process 35 11.40 —23.94 —21.03
GOBP Regulation of kinase activity 47 15.31 —22.13 —19.31
GOBP Regulation of inflammatory response 35 11.40 —21.63 —18.81
GOBP Negative regulation of transport 36 11.73 —20.18 —17.43
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PRIGHEC W  VEGF {5 5l % 5 161 Z&im i . Hor,
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ARG Tk, ARG, 2 ORMAESR M, B I
PRG-I NEUTH AR S FRERE Q|
I AR . TR PRG S8 45 B, il ad 52 ma 2R A
I B IRERAT PR H Y, PRI 3.3 4151 4.
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hsa05200: Pathways in cancer

hsa05418: Fluid shear stress and atherosclerosis

hsa05417: Lipid and atherosclerosis

hsa05207: Chemical carcinogenesis - receptor activation
hsa04080: Neuroactive ligand-receptor interaction
hsa05022: Pathways of neurodegeneration - multiple diseases
hsa05215: Prostate cancer

hsa04020: Calcium signaling pathway

hsa05167: Kaposi sarcoma-associated herpesvirus infection
hsa04010: MAPK signaling pathway

hsa05204: Chemical carcinogenesis - DNA adducts
hsa04726: Serotonergic synapse

hsa04024: cAMP signaling pathway

hsa01232: Nucleotide metabolism

hsa00380: Tryptophan metabolism

hsa04728: Dopaminergic synapse

hsa04066: HIF-1 signaling pathway

hsa05202: Transcriptional misregulation in cancer
hsa05415: Diabetic cardiomyopathy

hsa04723: Retrograde endocannabinoid signaling
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-0og10(P)

4 KEGG %53K

2.5 DR RTRIELS

1 STRING B M5 R A Cytoscape # A,
I 4K 14 centiscape2.2 B9 45 Hi 45 3 i 1%k &5 1
A1: Degree unDir>20.379746835443036, Closeness
unDir>0.007118796490988756, Betweenness
unDir>65.64556962025317, Fx 20k i 18 4~ ekt
B, 0ER 5 PR

%3 KEGG i 20 4% i%

26 DFNEER

PR, KRB, HELELX S &SRE
fil B, A% SR8 E, 1W45H, SHmE, EH
BR, W E, £H5WES PPARA, CAT, AKTI,
CXCL8, ESRI, VEGFA, FOS, TNF # 474>+ Xf
B, ilH A IELE G REMCT —4.25 keal -mol ', F£HSZ
RS EARAG MR P E5 A RES, KT —5.0 keal -mol

GO Description Count Generatio(%) Logl10(P)
hsa05200 Pathway sincancer 57 18.57 —40.31
hsa05418 Fluid shear stress and atherosclerosis 23 7.49 —20.62
hsa05417 Lipid and atherosclerosis 26 8.47 —19.67
hsa05207 Chemical carcinogenesis-receptor activation 24 7.82 -17.51
hsa04080 Neuroactivelig and-receptor interaction 29 9.45 -16.92
hsa05022 Pathways of neurodegeneration-multiple diseases 31 10.10 —15.52
hsa05215 Prostate cancer 16 5.21 —14.48
hsa04020 Calcium signaling pathway 22 7.17 —14.15
hsa05167 Kaposisarcoma-associated herpes virus in fection 20 6.51 —13.89
hsa04010 MAPK signaling pathway 23 7.49 -13.29
hsa05204 Chemical carcinogenesis-DNA adducts 13 4.23 —12.65
hsa04726 Serotonergic synapse 15 4.89 —12.06
hsa04024 cAMP signaling pathway 19 6.19 —11.80
hsa01232 Nucleotide metabolism 13 4.23 —11.43
hsa00380 Tryptophan metabolism 10 3.26 —10.95
hsa04728 Dopaminergic synapse 14 4.56 —10.06
hsa04066 HIF-1signaling pathway 13 4.23 —10.03
hsa05202 Transcription alm is regulation in cancer 16 5.21 -9.79
hsa05415 Diabetic cardiomyopathy 16 5.21 —9.46
hsa04723 Retrograde endocannabinoid signaling 14 4.56 -9.39
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AKT1, CXCLS8, CD36, CD40LG, FOS, APOB, CASP9, CYPIAIL,
Lipid and atherosclerosis CYP2C9, GSK3B, HSPA5, MMP1, MMP3, MMP9, MAPKS, TNF, 18 22.2 5.90E-12
TP53, VCAM1
ACACB, AKT1, CD36, GSK3B, INSR, PPARA, MAPKS8, PTEN,
Insulin resistance PYGM, TNF, FOS, IL6R, CXCL8, ADIPOQ, C3, GSR, MMP2, 10 12.3 5.40E-07
MMP9, HK2
T cell receptor signaling pathway ~ AKT1, CD40LG, FOS, GSK3B, IFNG, IL2, IL4, MAPKS8, TNF 9 11.1 4.40E-06
Insulin signaling pathway AKTI, ACACB, PYGM, GSK3B, HK2, INSR, MAPKS 7 8.6 1.60E-03
Type 1I diabetes mellitus HK2, INSR, MAPKS, TNF, ADIPOQ 5 6.2 8.00E-04
Dopaminergic synapse AKTI, FOS, DRD2, GSK3B, MAPKS, 5 6.2 3.30E-02
Starch and sucrose metabolism ENPP1, PYGM, HK2, MGAM, 4 4.9 4.30E-03
Cholesterol metabolism CD36, APOB, APOC2, CETB, 4 4.9 1.10E-02
Glucagon signaling pathway ACACB, AKT1, PPARA, PYGM 4 4.9 7.50E-02
Fat digestion and absorption CD36, APOB, MTTP 3 3.7 5.90E-02
Type I diabetes mellitus IFNG, IL2, TNF 3 3.7 5.90E-02
RS AURTTRERE I O i R6 TR R
Name Degree unDir  Closeness unDir  Betweenness unDir ZEE BE/
¢ B A cAs ;jiﬁ?
ADIPOQ 40 0.00862069 298.2349372 carmo
PPARA Anhydroicaritin(J£ 72 & 118525-40-9 —6.7
PPARA 44 0.008928571 630.0431227 Y (R
CAT Asparagine (R4 ) 3130-87-8  —5.4
CAT 41 0.008547009 164.1374429
AKTI MethylOphiopogonanone B 74805-917 —8.2
FOS 32 0.008064516 157.3830277 (s 4 — 4075 S 25 B) :
AKTI 56 0.010000000 549.7067966 Ophiopogonanone E(Z 4 —
AKTL o 588706-66-5 —8
PTGS2 45 0.009009009 190.0580339 HH S E)
\ —
TNF 57 0.01010101 488.0767719 CXCL8 Kaempferol (1173 f) 520-18-3 8.4
NI 38 0.008333333 20.50059098 ESR1  Stigmasterol (i f§ i) 83-48-7 —6.4
ESR1 Kaempferol (11 23 ;) 520-18-3 8.1
IL2 32 0.0078125 83.36039953
VEGFA Diosgenin(B#i 2 %) 512-04-9 -8.4
1L4 35 0.008196721 76.07574468
FOS Quercetin (it 7 %) 117-39-5 -8.3
APOB 23 0.007407407 76.46819298
TNF  Acacetin(4&: Ak ) 480-44-4 -7.9
CRP 36 0.008264463 155.2036111
TP53 48 0.009174312 229.3207788 3 i i
CXCL8 38 0.008403361 68.62060795 AT o W R 25 B2 T R T T &4
MMP9 39 0.008474576  137.263496 SRR AL, B XA . A DL R g
SPP1 23 0.007352941  77.04221881 TR R 2 - B AC R R PP W45,
ESR1 38 0.008333333 142.2903417 FRBSCHER S 18 A, e B S B >5 1Y F B
AN SH = A/ S
VEGFA 49 0.009259259 210.0574992 /ﬂf‘ = %O ﬁkl—%% %ﬁiﬁ ’ ﬁ 161 mﬁﬂ%%ﬂz |
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