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Predict “Multi-efficacy of One Formula” Molecular Mechanism of
Ermiaowan Based on Network Pharmacology

LIU Zhi-qiang, WANG Bo-long”
(School of Chemical and Biological Engineering, Yichun University, Yichun 336000, China)

[ Abstract | Objective: To study the relationship between effective ingredients, targets and pathway in
Ermiaowan, and predict its possible “Multi-Efficacy of One Formula” Molecular Mechanism based on Network
Pharmacology. Method: The main ingredients and targets of Ermiaowan were predicted and screened by relying on
A Bioinformatics Analysis Tool for Molecular mechANism of Traditional Chinese Medicine server ( BATMAN-
TCM). The Search Tool for the Retrieval of Interacting Genes/Proteins platform ( STRING) was used to construct
target-protein interaction network, and gene ontology (GO) bioprocess enrichment and clustering analysis of target
genes were finished by using BINGO and MCODE plug-ins. Database for Annotation, Visualization and Integrated
Discovery (DAVID) was used to analyze kyoto Encyclopedia of Genes and Genomes (KEGG) signaling pathways
of the key targets. Result: The active ingredients of Ermiaowan acted on 37 key targets such as serum albumin
(ALB ), mitogen-activated protein kinasel ( MAPKI ), tumour necrosis factor ( TNF ), prostaglandin G/H
synthase 2 (PTGS2), 5-hydroxytryptamine receptor 2A ( HTR2A ), adenosine deaminase (ADA), glucocorticoid

receptor (NR3C1). Got mainly involved in GO biological processes such as inflammation, nerve conduction, metal
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ions homeostasis, oxidation and reduction, lipid metabolism, and nucleotide metabolism; regulated signaling

pathways such as TNF, TRP channel inflammatory, FceRI, Type II diabetes mellitus, calcium signaling pathway,

serotonergic and a variety of signal transduction, tumor and cytochrome P450 enzyme. Conclusion: Besides Gout,

arthritis, eczema and some inflammatory diseases, Ermiaowan may also have “Multi-Efficacy of One Formula” effect

on diabetic peripheral neuropathy, nervous system, gastrointestinal system and cardiovascular system diseases.
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Table 2 Topological parameters of key targets
B 544K WA R A5 betweenness degree
IIRAEE S| serum albumin ALB 3.10 x10 ! 44
BT T4 L4553 « 1C voltage-dependent L-type calcium channel « 1C CACNAIC 1.18 x10 ! 24
i S A A catalase CAT 7.89 x10 ? 22
P E AL A amine oxidase [ flavin containing] A MAOA 6.96 x 10 2 28
DLG4 & 1 disks large homolog 4 DLG4 5.89 x10 2 14
20 B3 R AL 7R 1 R 1 mitogen-activated protein kinase 1 MAPK1 5.65 %1072 20
5-¥A (0 52 1K 2A 5-hydroxytryptamine receptor 2A HTR2A 5.26 x 10 2 23
JEIE B 1 Al annexin Al ANXA1 5.23x1077 29
S TEE % 5 -4 I cytosolic purine 5'-nucleotidase NT5C2 4.57x1072 13
I A AL aldehyde oxidase AOX1 4.53 x10 72 21
L AR 1A alcohol dehydrogenase 1A ADHIA 4.41 x10 72 21
i ot il adenosine deaminase ADA 3.76 x10 2 13
5-¥ ik 2C 5-hydroxytryptamine receptor 2C HTR2C 3.68 x10 2 18
Wt 1 2 2 K thymidylate synthase TYMS 3.23x107? 15
i 2a SR FE R+ tumor necrosis factor TNF 2.93 x10 72 19
WA AL B amine oxidase [ flavin-containing] B MAOB 2.71 x107* 22
STk T 5-hydroxytryptamine receptor 7 HTR7 2.69 x10 2 20
W2 BRI R o 4 neuronal acetylcholine receptor subunit a4 CHRNA4 2.68 x10 72 12
2 i {5, P450 3A4 cytochrome P450 3A4 CYP3A4 2.66 x10 2 19
2, Tk JIEL ik 1 i acetylcholinesterase ACHE 2.37 x10 72 12
e i cholinesterase BCHE 2.25x1072 11
KERZEZ A1 cannabinoid receptor 1 CNR1 2.12x1072 18
V8 22 A7 1A estrogen receptor ESRI1 2.11 x10 2 17
S-B A0k 2B 5-hydroxytryptamine receptor 2B HTR2B 2.06 x10 72 16
5-F2 (01 % 3B sodium-dependent serotonin transporter SLC6A4 2.04 x10 72 21
9 e 22 P 31 48 2 Tl 2 prostaglandin G/H synthase 2 PTGS2 1.94 x10 2 17
TS 8 S, 4 1A aldehyde dehydrogenase , mitochondrial ALDH2 1.93 x10 72 19
TN A T 1B alcohol dehydrogenase 1B ADHI1B 1.85x10 72 20
i 2 A androgen receptor ADRB2 1.78 x10 72 14
B, B LR R AEZ K beta-2 adrenergic receptor AR 1.75 x10 2 14
TG M, 57 (75 8 R ) muscarinic acetylcholine receptor M, CHRM2 1.55 %10 2 19
W R E 2k glucocorticoid receptor NR3C1 1.37 x10 2 14
BRI £ B e i 1 sodium-dependent dopamine transporter SLC6A3 1.36 x10 2 17
B SR 1 R A3 B 5L aldehyde dehydrogenase family 1 member A3 ALDHI1A3 1.35 x10 72 17
0 A L 12 retinol dehydrogenase 12 RDHI2 1.25x10 2 18
R 1) g st 4 i 1 retinal dehydrogenase 1 ALDHIAI 1.24 x10 72 21
0 G Tk JULTBE 3 4l M A phosphatidylinositol 3 kinase regulatory a PIK3R1 1.22 x10 72 17

i oA s A 5 i
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*x3 EFEMPO GO EYTR
Table 3 Center GO biological process in each cluster
e TR THEEEI R FHEHL GO EY it P
1 Vi I V& 0 R regulation of inflammatory response 3.28 x10°°
2 \ WAL G 5 il i transmission of nerve impulse 1.59 x10 7
@
.
P—
3 . .' J N, EESF 4 RS calcium ion homeostasis 1.44 x10 73
. '
4 f AR T A AL T P T regulation of oxidoreductase activity 1.96 x10 ~*
=
oy
5 | J | MRS 55 5 I positive regulation of signal transduction 6.88 x10°°
‘R_‘___.‘
6 g AR 0 8 45 negative regulation of lipid catabolic process 6.70 x 10 ~*
7 g AT TF 38 45 positive regulation of lipid biosynthetic process 1.59 x10 73
8 B R A 3 i IE A regulation of protein secretion 6.24 x10 ¢
A Sl e * o S A A
9 &ﬁ& AT I TR BRI L3R B 2 T small molecule biosynthetic process 8.99 x10 ¢
AR 4%
10 .\ HAWBERE organ development 3.46 x10 4
11 " Ny A mammary gland development 1.46 x10 73
.\.
12 ‘%\/ He B e R reproductive process in a multicellular organism 9.68 x10 73
13 . A M AE T I 4 regulation of cell death 1.03x10°°

W92 A RAE PR, AN BIF T K B gl AR T
ERK1/2( MAPKI1) , PI3K ( PIK3R1) , PTGS2, TNF %
4O HERE A, B B R B TNF {7 5l B (P =
14 x107%) o ATRI AT, — b U RE i 5 4 4 TNF {5
3 ) Rk R AR TR R L I6T MAR R R I

BE R SF RAELINIIVE R . WL 6,

2
3 itig

TS A AR 20 R, B E TR
ISP A T R RIZ B R AR AE SR , HAT W
W — 7 SR — 0 L — 7 BUE T R
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%®4 KEGG Z5i@ERK
Table 4 KEGG Signaling pathways
NE| KEGG fi5 5 il % LiLYRY p
%6 e 1 TNF signaling pathway MAPKI , PIK3R1, PTGS2, TNF 1.4 x10 2
inflammatory mediator regulation of HTR2A,HTR2B,HTR2C,PIK3R1 1.1x10°?

TRP channels
FesRI signaling pathway MAPKI , PIK3R1, TNF 4.1x10 2

B B type 1T diabetes mellitus CACNA1C,MAPK1,PIK3R1,TNF 1.5x1073
glycolysis/ Gluconeogenesis ADHIA ,ADHIB, ALDHI A3, ALDH2 3.9x107°

O L 5 18 1% calcium signaling pathway HTR2A,HTR2B,HTR2C,HTR7,ADRB2,CACNA1C,CHRM2 1.7x10°4
adrenergic signaling in cardiomyocytes ADRB2,CACNA1C,MAPKI1,PIK3R1 3.2x107?
fatty acid degradation ADHIA,ADHIB,ALDH2 1.8x1072
regulation of lipolysis in adipocytes ADRB2,PIK3R1,PTGS2 2.9 x10 2

2SI B serotonergic synapse HTR2A, HTR2B, HTR2C, HTR7, CACNA1C, MAPK1, MAOA, 1.4 x10"°

MAOB,PTGS2,SLC6A4

dopaminergic synapse CACNA1C,MAOA,MAOB,SLC6A3 2.3x1072
cholinergic synapse ACHE,CACNA1C,CHRM2,CHRNA4 ,MAPKI1,PIK3R1 1.6 x107*

(Z5 5 2P cAMP signaling pathway ADRB2,CACNA1C,CHRM2,MAPKI , PIK3R1 1.4x10°2
mTOR signaling pathway MAPKI,PIK3R1,TNF 3.1x1072
VEGF signaling pathway MAPK1,PIK3R1,PTGS2 3.4x107?
oxytocin signaling pathway CACNAIC,MAPKI ,PIK3R1, PTGS2 3.9x10 2
¢GMP-PKG signaling pathway ADRB2,CACNA1C,MAPKI,PIK3R1 4.4 %1072
prolactin signaling pathway ESR1,MAPK1,PIK3R1 4.5x1072

HoAth leishmaniasis MAPK1,PTGS2, TNF 4.5%x107?2
metabolism of xenobiotics by cytochrome P450  ADHIA,ADHIB,ALDH1A3,CYP3A4 5.1x1073
drug metabolism - cytochrome P450 ADH1A,ADHIB,ALDH1A3,AO0X1,CYP3A4 ,MAOA ,MAOB 6.5x1077
retinol metabolism ADH1A,ADHIB,ALDH1A1,AO0X1,CYP3A4,RDHI12 1.2x10°°
chemical carcinogenesis ADH1A,ADHIB,ALDH1A3,CYP3A4,PTGS2 5.3x1074

AHEFEAE BATMAN-TCM fIR 55 #% 42 4 — 40 HL 38 4~
BNy, 17T A AR AL A, il g PPT 45 4 b
JEPEII TR E T 0L 37 A SRR, A B b L
rh AR B, DO /0N BE R, W B AT B, TR, 28R
B B-HE I 2P R, R TR T 45 32 2R fiE
He ([) $ 0 FE T TNF, B 80 R R N BF LG g 2
(COX-2) , R Mt & Ml , W K2 B & 32 1K, 5-TH §e iz
K, 2 U i im 1A 45 55 ST, MU R SC RO 8 A, 2
5 RAE PR A Jm BB TR R AR A GO A
Y #, 2 2% w AR AR TNF, TRP 38 18 48 4 4 #2538 B
FeeRT 2545 508 B% b, BB L HE 2 EHR HUR X BT
R S (S

2004 45 7 38 7 K B0 LK 3R Y BE 0 )
TR XU O 1 4 R B DG 1 i K, e AR ot 37 00 i ik 358 102
MLV K™, DA R S-TH 5 &, B3 i AUPE 535 % i
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