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Mechanism of Lajiao Fengshi Plaster in the Treatment of Arthralgia Based on Network Pharmacology
XIONG Wei,LI Lei, XU Huiru,JIANG Kavyong,GUO Li,WEI Mingyang
(Henan Lingrui Pharmaceutical Co. ,Lid. ,Xinyang ,Henan,China 465550)
Abstract: Objective To investigate the mechanism of Lajiao Fengshi Plaster in the treatment of arthralgia. Methods The active
ingredients of medicinal herbs in the preparation were obtained by the Traditional Chinese Medicine Systems Pharmacology
Database and Analysis Platform (TCMSP) and PubMed database,the targets were obtained by the SwissTargetPrediction database.
The targets of arthralgia were predicted by the GeneCards, OMIM,and TTD databases,the common targets of active ingredients and
disease were screened by the Venn online plotting software, and the common targets were imported into the STRING database for
protein — protein interaction (PPI) analysis. The Gene Ontology (GO) functional enrichment analysis and Kyoto Encyclopedia of
Genes and Genomes (KEGG) pathway enrichment analysis on common targets were performed based on the Metascape platform.
The disease — active ingredient — common target — pathway network was constructed by the Cytoscape 3.9.0 software, the main
active ingredients and core targets of Lajiao Fengshi Plaster in the treatment of arthralgia were screened by the Network Analyzer
tool of this software,and the molecular docking was performed for verification. Results A total of 28 active ingredients,440 targets
of active ingredients, 1 296 disease targets, 105 common targets were obtained. The GO functional enrichment analysis showed
1 374 biological functions, including 1 184 biological processes, 61 cellular components and 129 molecular functions. The KEGG
pathway enrichment analysis showed 135 signaling pathways, mainly involving the calcium signaling pathway, cyclic adenosine
monophosphate (cAMP) signaling pathway, and inflammatory mediator regulation of transient receptor potential (TRP) channels. Six
main active ingredients [ oleanolic acid, capsaicin, dihydrocapsaicin, capsiate, (=) — borneol, menthol ] and 15 core targets (mTOR,
ESR1, TP53, etc. ) were obtained. The molecular docking showed that the TRPVI, ESR1, PTGS2, mTOR and MMP - 9 target
proteins had good binding activity with the above five main active ingredients except for capsiate,with the binding energy lower than
— 1.2 kcal / mol. Conclusion Lajiao Fengshi Plaster may regulate the expressions of mTOR,ESR1,PTGS2,TP53,TRPVI and other
genes through chemical components such as capsaicin, dihydrocapsaicin, oleanolic acid,(—-) — borneol and menthol,and then regulate
the calcium signaling pathway,cAMP signaling pathway to treat arthralgia.
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Tab.1 Active ingredients of Lajiao Fengshi Plaster

AR %% ERAS kR % EEAY
#M LIl capsaicin %k BPl  a-terpineol

LJ2  lariciresinol BP2  d - limonene

LJ3 (4 - hydroxy - 3 - me- BP3  (15,4S) - 1,7,7 - tri-
thoxyphenyl) methyl methyl - 2 - bicyclo -
(E) - 8 - methylnon - heptanyl acetate
6 - enoate BP4  (£) - camphor

L4 dihydrocapsaicin BPS  a- pinene

LJ5  nitric oxide synthose BP6 (=) -horneol

L6 actinex BP7  humulene

LI7 3 - methoxy - 4 - BP8  caryophyllene
[ (28, 3R, 48, 58, BP9 (- ) - germacrene D
6R) - 3,4,5 - trihy- BP10  eucalyptol
droxy - 6 - (hydroxy- BP11  camphene
methyl) oxan - 2 - BP12 S - terpinene
yl]oxybenzoic acid BP13  myrcene

LI8  a- solamarine_qt BP14  germacrene B

L9 capsicastrine_qt BP15  oleanolic acid

LI10  icarside E5_qt BP16  bronyl acetate

LJI1  solasonine_gt A BHNT menthol
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Fig.1 Venn diagram of common targets of active ingredients of
Lajiao Fengshi Plaster and arthralgia
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Fig.2 PPI network of common targets of active ingredients of

Lajiao Fengshi Plaster and arthralgia
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Fig.3 Bubble chart of GO function enrichment analysis
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Tab.2 Results of target pathway enrichment

KEGG A% £ BriE EX1
hsa05200 - Pathways in cancer 29 ABLIXIAP.BRAF.CASP3 .CSFIR.ESRT ESR2,
F2 FGFRI mTOR IGFIR JAKL,KIT MDM2,
MMP - 1. MMP - 2, MMP - 9, NOS2, NTRK
PDGFRA, PDGFRB. PIK3CD, PPARG. PTGS2,
RELA\RET STAT3 . TERT  TP53
hsa03215  Prostate cancer 12 BRAF.FGFRI.mTOR.IGFIR, MDM2.MMP - 9,
PDGFRAPDGFRB.PIK3CD PLAURELA.TPS3
hsa03145  Toxoplasmosis 11 ALOXS, XIAP, CASP3, CCRS, HSPAS, IRAKI,
JAKINOS2,PIK3CG RELA,STAT3
hsa05207  Chemical carcinogenesis - 11 ADRB2, XIAP, CYP3A4, ESRI, ESR2, mTOR,
receptor activation PIK3CD PPARA RELA STAT3 VDR
hsa04726  Serotonergic synapse 9 ALOXS,APP.BRAF, CASP3,CYP2C19 HTRIA,
HTR2APTGSI.PTGS2
hsa04722  Neurotrophin signaling pathway 9 ABLI.BRAF.IRAKI,NTRKI,PIK3CD. PRKCD,
PTPNIT.RELA.TPS3
hsa04020 - Calcium signaling pathway 11 ADRB2, CD38, FGFRI, HRH2, HTR2A. KDR.
NOS2NTRKI,PDGFRAPDGFRB,RET
hsa05010  Alzheimer disease 13 APP, BRAF, CASP3, mTOR. GAPDH, GRIN2B,
MAPT, NOS2, PIK3CD., PTGS2, RELA, SNCA,
ADAMI7
hsa03415  Diabetic cardiomyopathy 10 mTOR, G6PD, GAPDH, MMP - 2, MMP - 9,
PIK3CD PPARA PRKCDRELA\REN
hsa05202  Transeriptional misregulation 9 CSFIR,IGFIR, MDM2, MMP9, NTRKT, PLAU,
in cancer PPARG.RELA TP53
hsa05216  Thyroid cancer 5 BRAF\NTRKI.PPARG.RET.TPS3
hsa05140  Leishmaniasis 6 IRAKIJAKI\NOS2,PTGS2 PTPN6 . RELA
hsa03130  Pathogenic Escherichia coli §  ABLI. CASP3, F2. GAPDH, IRAKI, PTPN6,
infection PTPNII\RELA
hsa04211  Longevity regulating pathway 6 mlOR.IGFIR\PIK3CD,PPARG RELATPS3
hsa04913  Ovarian steroidogenesis 5 ALOXS.CYPI7AL.CYPI9ALIGFIRPTGS2
hsa01524  Platinum drug resistance 5 XIAP,CASP3 MDM2 PIK3CD,TPS3
hsa04550  Signaling pathways regulating 6 ESRRB.FGFRI.IGFIR\JAKT PIK3CD\STAT3
pluripotency of stem cells
hsa04610  Complement and coagulation 5 F2F3.F9.F10,PLAU
cascades
hsa04024  cAMP signaling pathway 7 ADRB2,BRAF,GRIN2B, HTRIA. PIK3CD, PPA-
RA\RELA
hsa04750  Inflammatorymediatorregulationof 5 HTR2A\NTRKT,PIK3CD ,PRKCD TRPV1

TRP channels
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Fig.5 Disease — active ingredient — common target — pathway

network
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Tab.3 Topological characteristics of the main active ingredients

of Lajiao Fengshi Plaster in the treatment of arthralgia

RS W5 ERE REE NE
F R B BP15 25 0.409 921 671 0.037 395 705
BamE L1 25 0.397 468 354 0.023 727 281
—&sMmE L4 25 0.389578 164  0.021303 757
AL By LJ3 17 0.359267735  0.008 273 764
X33 BP6 16 0.371158392  0.014 005 109
H AR BHN1 8 0.343 544858  0.013 856 369

F4 FEBRMEES 5ZOEESFIELER (Keal / mol)
Tab.4 Results of molecule docking of main active ingredients

with core targets (kcal / mol)

EMAL  TRPVI(4DY) ESRI(KNO) PTGS2(5F19) mTOR(6SBO) MMP-9(1GKC)
kg -8.3 -1.4 -4.0 -4.5 -1.8
Z&dkE -19 -1.1 -3.7 -4.1 -1
FHRR -1.8 -5.2 -5.2 -5.1 -5.6
ERSN -7.0 -6.7 -43 -55 -15
fi¥ey -1 -6.4 -4.4 -5.6 -1.5

R5 BHMRGEEIETT X% 0 5 W &R FMFE

Tab.5 Topological characteristics of core targets of Lajiao Fengshi

Plaster in the treatment of arthralgia

I AR A P 5 4 25 BTG A IR BEA T 00 R R RRAIE (4
BRSNS FEIEMEMIT 5 6 ML SR Z B 45 6ok
T E R 38 7 FE B PR L RHEARE UL K] 6.

3 itig
3.1 iEHERS

ARBFTEEE R S R | SRR SRR

hokd ERE RER M| Hokb BRE RER M
RELA 15 0463126844 0.018062499 | MMP-9 9 (.447293447 (.006 129525
CYPI9AL 14 0468656716 0.042725214 || CASP3 9 0.447293447 0.008 468 856
PPARA 14 0.463126 844 0.046461985 | IGFIR 9 0.447293 447 0.008 575 945
PIK3CD 13 0.457725948 0.015 166685 || PTGS2 9 0.455072464 0.011191437
BRAF 12 0.455072464 0.01212308 | TPS3 9 0.447293447 0.008 303 970
mTOR 120455072464 0010903 883 || TRPV1 §  0.449856734 0.020084 575
ESRI 12 0463126844 0.020648 634 | PDGFRB 8 0.444759207 0.004 637092
ESR2 100 0457725948 0.013 986 584
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A.MMP - 95 73R B.PTCS25##78% C.ESRI5=ZA#kMFE D.TRPVI 5#irFE
Be FEFEMUMSSZOBREER (F5S)
A.MMP - 9 and oleanolic acid B.PTGS2 and menthol C.ESRI and dihydrocapsaicin D.TRPV1 and capsaicin

Fig. 6 Docking modes of main active ingredients with core targets (partial)

e Tiré e I T e P A T M o T RE S IR TT O TR A K
PRE DO L BB R HAA B (UL O LR Y B
ek 96 0 i AR S5 9 i 2 BEAE R 5 0 Al s g A
AT T 9 5 AT A o5 | e s U A 2 R
KT R U R L A 2 TRPV 1 3E 38 3 80
I, Jey iR N FH AT 380 TRPV 1 A2 K02 n] S 308 1l ok
T M A e DR Ak, A 21 B AR R 5 v B e B
Al K Ca?* A, IF 30T 85 8 R, 5] e il 5
R it 45 F4 H fl, R B BB AR LR FE IR T SRR
T O g DI e PR L I R A AR
GUEVARA Z5U6IE S — A BHER |9 - FRIEHMMESh
HA JL 5T A AL TS M o ol B & S5 07 E S ST U R L
FHURE R 0 AR08k B, A2 i e i 6 10 1 IS i B
20 1L A5 P14 0 5 e 8 R B S 5 A 0/ BRI,
BRSBTS o T Ay 1 AT A 1D B A2 A LS M8 8 -3
R« - BT 2R S0, W46 Kv7. 2/ Kv3 338 (F &
P45 B ) K HA S MOHL I, 7 AR R R D
PAN S5120) [y fiff 5 48 S 32 B, 3867 B W] i o BEL BT Pl
T4 B9 Na* 1 Ca2* 3 38 X 98 Pk 5 7= A v HX 4 0
EH
3.2 B

ARFFRLE R B, mTOR . ESR1.PTGS2. TP53. TRPV 1
S S AE AR R B YR T O AT g EE AR .
mTOR J& 85 [ A B 285 4, 7E e D RE
A5 v R R T GWON 28 12U B iF 9 2 W 1% 4k
T YA A F 5 0] Gl 8 mTOR 23k F1F 1484 56
T P28 00 Y T Ui R R R R A A s BE AR R B
mTOR B H T IO (4 55 7T BB 518 Mk R M2 i &
s BRI AR R MR O A 622 JSMITH 452 & B ESR 1
NI 5 ILASEY - 0 - W IEFE RS (COMT) A543 3 A
Z AR R 2 A AR 7 BT COMT 456 6K 14~
e, A 24~ ESR1 %57 JE B #5 DL A& COMT 346 74
VS, B AP BN PTGS2 A3 1ML A= il 4R 1
KM T2k, miR - 101 - 3p 89 8 A1 PTGS2 19 F

60

TR R PR 4 1 B g AN S B A% 24 TPS3 B R M P ds
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