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Network Pharmacology Analysis of Ling Gui Zhu Gan Decoction in Treatment of Insulin Resistance
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Abstract: Objective To explore the potential mechanism of Ling Gui Zhu Gan decoction in ameliorating insulin
resistance using network pharmacology. Methods Firstly, the chemical compounds and potential targets of Ling Gui
Zhu Gan decoction were collected from TCMSP database. Targets related to insulin resistance (IR) were obtained on
OMIM, DisGenet, KEGG, TTD and GAD databases. Meanwhile, the Ling Gui Zhu Gan decoction—IR intersection
targets were presented by Venn Diagram package. Then, the “herbs—active components—targets” network and the
Ling Gui Zhu Gan decoction— IR interaction network were constructed by Cystospape 3.6.0. Moreover, network
topological analysis of the both two networks were conducted to explore crucial nodes. Finally, GO analysis and
KEGG enrichment analysis of the Ling Gui Zhu Gan decoction—IR interaction network were performed by the org.Hs.
eg.db and the ClusterPofiler package. Results There were 120 active components and 73 potential targets in Ling Gui

Zhu Gan decoction. Active components with high scores included quercetin, naringenin, kaempferol, formononetin,
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and PB-sitosterol, etc. The key targets in Ling Gui Zhu Gan decoction—IR interaction network included RXRA,
ESR1, AKTI1, etc. GO analysis revealed that the biological progress involving Ling Gui Zhu Gan decoction may
related to metabolic process of glucose and lipid, hormone response, transcription process and oxidative stress, etc.
The KEGG pathways might be enriched in AGE-RAGE signaling pathway, TNF signaling pathway, PI3K/AKT

signaling pathway, and other pathways, etc. Conclusion Quercetin, naringenin, kaempferol, and other

components in Ling Gui Zhu Gan decoction showed important implications in improving insulin resistance through

regulating glucolipid metabolism pathway, TNF pathway, and other pathways.

Keywords: Ling Gui Zhu Gan decoction;

TNF; molecular mechanism; signaling pathway
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Table 1 Databases and softwares
BN R IEH TSGR [k
TCMSP e RG2S PR S i hitp://ibts.hkbu.edu.hk/LSP/temsp.php
OMIM N AR IR A E LA e http://www.omim.org
DisGenet NP OGN BE R 5 5B A7 B A e hitps://www.disgenet.org/home
KEGG TUEREE A SR A R AR https://www.kegg. jp/kegg/
TTD 2RI IR TR A R http://http://db.idrblab.net/ttd
Drugbank 2RI 5 R https://go.drugbank.com/
GAD HE DR S R https://geneticassociationdb.nih.gov/
NCBI B EIEP SR e Z N E SN https://www.ncbi.nlm.nih.gov/gene/?term=
Pubchem 5 [ 37 TAEWFE Be Ak B 127 https://pubchem.ncbi.nlm.nih.gov
String FE PR I http://string—db.org
VennDiagram 1.6.20 A R TR R K] https://cran.r—project.org/web/packages/VennDiagram/
org.Hs.eg.db 3.13.0 LA 1D Fh http://www.bioconductor.org/packages/release/data/annotation/html/
ClusterProfiler 4.0.0 GO. KEGG &1 K nl ik http://www.bioconductor.org/packages/release/bioc/html/clusterProfiler.html
topGO 2.44.0 GO & HAHT K T WAk http://www.bioconductor.org/packages/release/bioc/html/topGO.html
Goplot 1.0.2 GO B H5HT B WAk http://wencke.github.io/
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Figure 1  Potential therapeutic targets of Ling Gui Zhu Gan

decoction in the treatment of insulin resistance
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Figure 2 Network of “Herb—active components— potential therapeutic target” for Ling Gui Zhu Gan decoction in the treatment of

insulin resistance

x2 ZTEAEHZERTREIERINEZEERSES
Table 2 Main ingredients of Ling Gui Zhu Gan decoction in the

treatment of insulin resistance

®3 TEAEHZETRLERANEZERESER
Table 3 Potential targets of Ling Gui Zhu Gan decoction in the

treatment of insulin resistance

TG MECPLYE R 0B/% DL E Ly BE(E AV Eohu

it} % (Quercetin) 0.296 103 4643 0.28 HIFIRE G/H A1 2(PTGS2) 182 0.202
A1} & (Naringenin) 0.101 395929 021 Wi E o Z M (ESR1) 160 0.063
115 83 (Kaempferol ) 0.078 45 4188 024 MR A4 (AR) 136 0.061

4748 Z (Formononetin) 0.028 33 69.67 021 PARTEHE T 900 (HSPOAATL) 134 0.096
B-75 1 % (Beta-sitosterol ) 0.028 25 3691 075 —E LA AT 2(NOS2) 134 0.035

HER a(Licochalcone a) 0.027 314079 029 TR A T TG Z K y(PPARG) 132 0.061
HEHERAZ (Taxifolin) 0.024 19 57.84 027 A U 2(CDK2) 114 0.019

TR0 (Hederagenin) 0.016 7 3691 075 2 A 3B (GSK3B) 114 0.017
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Figure 3 Protein— protein interaction network for the potential
targets of Ling Gui Zhu Gan decoction in the treatment of insulin

resistance
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Table 4 Key targets of Ling Gui Zhu Gan decoction in the

treatment of insulin resistance

B BEf A Aot
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MR o ZIK(ESRT) 15 0.105 115
FRAKIFZ K E A (EGFR) 15 0.098 276
FIEIE A2 6(1L6) 16 0.088 689
22 )5 G 14(MAPK14) 16 0.079 408
e S R S T F 3(STAT3) 18 0.077 083
B Jun(JUN) 22 0.067905
22 B4)5E AR 0 3(MAPK3) 21 0.063 768
DRR P B Attt 2o R SE D R A(RELA) - 20 0.062 329
24 B FE AR S 1 (MAPK]) 20 0.058878
HEHER X Z K a(RXRA) 12 0.051 414
22 3R AL 1 8(MAPKS) 15 0.046 585
IIRTTE 1 900 (FISPIOAAT) 13 0.046272
LA KA T B1(TGF-B1) 10 0037838
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Gan decoction in the treatment of insulin resistance
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x5 TRERAHZEATREEMIAN KEGG XBERER

Table 5 KEGG pathway enrichment analysis of Ling Gui Zhu Gan decoction in the treatment of insulin resistance

KEGG ID ikt MENHE P JEH SR
hsa04933  FERE IR I AR Y IS A 031 6.80E-26 NOS3, JUN, CASP3, PRKCA, TGFBI, RELA, ICAMI, MAPKI4, MAPKIO, 2
(AGE-RAGE signaling pathway in AKT1, MAPKS, SELE, MAPK3, MAPKI, STAT3, CCNDI1, IL6, ILIB, CCL2,

diabetic complications)
hsa05417  BRACHAES ShRks HEREAL (Lipid 0.37

and atherosclerosis )

1.41E-23 NOS3,

PRKCB, SERPINEI, COLIAIL

RXRA, HSP90AAL, JUN, CASP3, CASP8, PRKCA, RELA, ICAMI, 26
APOB, PPARG, MAPKI14, GSK3B, MAPKI10, IKBKB, AKTI1, MAPKS, SELE,

MAPK3, MAPKI, STAT3, FOS, IL6, NFKBIA, ILIB, CCL2

4.62E-20 PTGS2, JUN, CASP3, CASP§, RELA, ICAMI, MAPKI4, MAPK10, IKBKB, 19
AKT1, MAPKS, SELE, MAPK3, MAPKI, FOS, IL6, NFKBIA, ILIB, CCL2

498E-20 PTGS2, HSP90AAL, JUN, CASP3, CASP§, RELA, MAPKI4, GSK3B, MAPKIO, 17
IKBKB, MAPKS8, MAPK3, MAPKI, FOS, IL6, NFKBIA, ILIB, CCL2

CAT, MAPK14, CDK2, MAPKI10, SIRT1, IKBKB, AKTI, MAPKS, 19

SLC2A4, INSR, MAPK3, MAPKI, STAT3, CCNDI, EGFR, IL10, IL6, PETN

RELA, GSK3B, MAPK10, PTPNI, IKBKB, AKTl, MAPKS, SLC2A4, 17

INSR, PPARA, SREBFI, STAT3, IL, NFKBIA, PRKCB, PTEN

hsa04668  [IWRIFRAL -3 1 (TNF 0.27

signaling pathway)
hsa04657  AAMMIA & 17 K (1L-17 signaling 0.25

pathway)
hsa04068  FoxO {5 il ( signaling pathway) 0.27 1.03E-18 TGFBI,
hsa04931 i85 ZALHL (Tnsulin resistance) 024 2.06E-17 NOS3,
hsa04932  JEIHSERR G P9 (Non-alcoholic 0.25

fatty liver disease)
hsa05418 R PRBTIIN ) L5 ShIKHGHERE AL (Fluid 0.23

shear stress and atherosclerosis)

3.35E-14 NOS3,

hsa04151  PI3K-Akt {5 53 # (PI3K-AKT 027
signaling pathway)
hsa04620  TOLL AEZ A {5 Sl (Toll-like 0.20 1.76E-13 JUN, CASPS8,

receptor signaling pathway)

3.10E-16 RXRA, JUN, CASP3, CASPS, TGFBI, RELA, GSK3B, MAPKI10, IKBKB, AKTI, 18
MAPKS, INSR, PPARA, SREBF1, ADIPOQ, FOS, IL6, ILIB, NFKBIA

HSP90AAL, JUN, RELA, ICAMI, MAPK14, MAPK10, IKBKB, AKTI, 16
MAPKS, HMOX1, SELE, FOS, CAVI, ILIB, CCL2

9.80E-11 NOS3, RXRA, HSP90AAI, PIK3CG, PRKCA, RELA, GSK3B, CDK2, IKBKB, 19
AKT1, INSR, MAPK3, MAPKI, CCNDI1, EGFR, IL6, COLIAL, PTEN, IGF2

RELA, MAPK14, MAPKI10, IKBKB, AKTI, MAPKS, MAPK3, 14

MAPKI, FOS, IL6, NFKBIA

S5 A AR HES R R R E BN, TS5 R
£ ESR1 /549 SCL2A4 FEHFHBERT, MM ERE
PA°TT GLUTA (35 KRN 5 %) W 1 1 5 5% AR,
AT A0 g 0 £HL 200 e 5 28 BB, A IR W &0
dEE BRI . AKTI 78 PI3K/AKT/mTOR 1554 &
W R EZEA, HEERIAE mTOR, 1R
SREBP1 [ 1EFT, 2t 1 3% fin 40 Mg P9 = it H o 19 &
N RE R, WATIRIIRR A K. B
FEPIRW], L E Y PIBK/AKT/mTOR 15 538 % 7] 3
FERERER B IR, Ak, HAET KRBT UESE, ik
TR HAE SRS S0 IR HUIA G, Ho 1L-6 #
TR A i By 2R SRR (R A R P Mg 1 R, FE AT 2
i HGE 1 STAT3-S0CS-3 @ A2 HIl 55 5 Z/EH, A
K, HAOANAA 26 T ULA 42 5 Z 855 iR E
o IR AT REAE A AR HAIRYT IR A OCHEAE
FHAER A, B RE R S — A IE

KEGG i & 45 R in, ZHEAH X IR 19
EAEIR YT LS R EAE P E AGE-RAGE, TNF, PI3K/
AKT, Toll BEZIRS(E S, Moz, KbEdk
e AR 2 5 500 48 9 5 38 76 N 1% i 2 R P Ak
AR A 3 28 T 3 ol ik 5 A5 5 e 20, I iR
I 24 %) J £y 2R RS 5 A ST AR g s DO S 2
WS IR AR A4S, TNF 55T, TNF-o ]
RO R S SR T, RN 5

PR RN B & A=, DT BEL VKT 40 B PN B i B R AR T AR
S, & IR™, i PIBK/AKT {55l R n £ ES
R EEEN, S 5PUR = REFRY AR, H
ARG RS R AG T E A, SECIR MR A,
LR R, AR H7IRYT IR B9/E VLS ] g
18 ) 23 B U RVE

gr LTk, BHEAHGWE R, Mk E L
My, B-# MBS Z G Y B, FIREM S RXRA
ESRI. AKT1. JUN S 7EAE MR &L, JEIMXT AGE-
RAGE. TNF. PI3K/AKT/mTOR %54 415 510 % & 1%
WER], SECTUFARERE o R . R A A%
At B R R, TR X IR 28 2
WP ZBERRGITE- . SR, A5 E AT e
INEREATTZRIT IR AT ReLfl et =%, [HIRT
W) 26 25 PR A58 5 ik W R BR M, A7 L I S SRS
P S g iE

SE Mk
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