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Study on the effective components and mechanism of Uncaria in the treatment of

Atherosclerosis based on network pharmacology and molecular docking

WANG Tong, LAN Qing, MA Guandi, LEI Yining, ZHANG Youzhi

(School of Pharmacy, Hubei University of Science and Technology, Xianning, Hubei 437100, China)

[ ABSTRACT] Aim To study the effective components, targets and pathways of Uncaria for the treatment of athero-
sclerosis based on network pharmacology and molecular docking. Methods Using TCMSP database and screening
conditions, the main effective components and corresponding targets of Uncaria were determined, and the effective compo-
nent-target network was constructed.  GeneCards, DisGeNET, OMIM and TTD databases were used to identify disease tar-
gets of atherosclerosis, and the intersection of drug targets and disease targets were obtained. ~ PPI network analysis, GO
biological function enrichment analysis and KEGG pathway enrichment analysis were performed on the intersection targets.
Using “Analyze Network "tool in Cytoscape 3. 9.0, an active component-target-pathway network was constructed and the
core components, core targets and core pathways were screen out.  The affinity between core components and core targets
were verified by molecular docking. Results  Thirty-three active components were screened out, one of which had no

corresponding target. A total of 1 608 disease targets and 115 drug-disease intersection targets were screened.  The main

targets of PPI analysis were AKT1, TNF, IL-6, IL-1B, TP53, JUN, CASP3, MMP9 and PTGS2, etc. GO biological
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function enrichment analysis obtained 22 items of biological processes, 57 items of cell components and 100 items of molec-

ular function.

rosis, MAPK, cancer signaling pathways, etc.

KEGG pathway enrichment analysis screened 20 signaling pathways, mainly including lipid and atheroscle-

In the effective component-target-pathway network constructed by

“Analyze Network” tool, the core components of Uncaria in the treatment of atherosclerosis were selected as quercetin and

kaempferol.

MAPK signaling pathway.

HSP90AA1 and PTGSI targets, especially PTGS2 had strong binding activity with quercetin and kaempferol.

The core targets were PTGS2, HSP9OAA1 and PTGSI.
Molecular docking showed that quercetin and kaempferol had good affinity with PTGS2,

The core pathways were lipid and atherosclerosis,

Conclu-

sion  Quercetin and kaherol, the core components of Uncaria, may act on PTGS2, HSP9OAA1 and PTGSI targets through

lipid and atherosclerotic and MAPK signaling pathways, and play an anti-atherosclerotic role in the biological functions of

protein binding, enzyme binding and recognized protein binding.
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Table 1. Prediction results of effective components of Uncaria

Sty BROLS Degree {8 OB/ % DL

MOLO00098  quercelin 141 38.27 0.81
MOL000422  kaempferol 59 41.88 0.24
MOLO000358  beta-sitosterol 37 36.91 0.75
MOL008468  methyl (E)-2-[ (2S,3Z,12bS)-3-ethylidene-2,4,6,7, 12, 12b-hexahydro-1H-indolo [ 3, 2-h ] 36 56. 83 0.64

quinolizin-2-yl ] -3-methoxyprop-2-enoate

MOL008488  yohimbine 34 46.41 0.81
MOL008465  (E)-16,17-didehydro-17-methoxy-17 , 18-seco-3-beta-yohimban-16-carboxylic acid methyl ester 31 32.75 0.64
MOL008489  delta( sup 18) -hirsutine 30 41.64 0.64
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Yty RS Degree {H OB/ % DL
MOL008457 tetrahydroalstonine 28 32.41 0.81
MOL008635  coryincine 27 38.27 0.81
MOL008478 methyl (E)-2-[ (28, 3R, 12bS)-3-vinyl-1, 2,3,4,6, 7, 12, 12b-octahydroindolo [ 3, 2-h ] 26 31.94 0.64
quinolizin-2-yl ] -3-methoxy-prop-2-enoate
MOL008490 isocorynantheic acid 25 72.36 0.60
MOL008460  geissoschizine acid 23 49.92 0.60
MOL008482 (28, 12bR ) -methyl 2-[ ( E)-1-oxobut-2-en-2-yl ]-1,2,6,7, 12, 12b-hexahydroindolo [ 2, 3-a ] 22 42.07 0.60
quinolizine-3-carboxylate
MOL008487  hirsutine 22 34.44 0.43
MOL008467  rhynchophylline A 20 68.68 0.69
MOL008481 (1'R,38,4a’S,5a’S,10a’R) -1'-methyl-2-0xo0-1" ,4a’ 5" ,5a’,7",8',10",10a’-octahydrospiro|[ in- 20 105.22 0.70
doline-3,6'-pyrano[ 3 ,4-f] indolizine ] -4’-carboxylic acid
MOL008456 (3E,4R)-4-(1,3-benzodioxol-5-ylmethyl ) -3-[ (3,4, 5-trimethoxyphenyl ) methylidene ] oxolan- 17 51.78 0.65
2-one
MOL008470  SMR000232333 17 78.38 0.75
MOL008475 mitraphyllic acid 17 31.70 0.70
MOL008463 SMR000232338 16 56.74 0.75
MOL008471 isorhyncophylline 16 47.31 0.57
MOL008474 (E)-2-[ (3R, 6'S,7'S, 8" aS)-6'-ethyl-2-keto-spiro [ indoline-3, 1’-indolizidine ]-7'-yl ]-3- 15 54.47 0.57
methoxy-acrylic acid methyl ester
MOL008458  angustidine 14 51.85 0.66
MOLO008477  corynoxeine 14 57.13 0.57
MOL008469 rhynchophylline 13 41.82 0.57
MOL008484  vincoside lactam_qt 13 50. 81 0.82
MOL008473 (E)-2-[(3S,6'S,7"S, 8" aS)-6'-ethyl-2-keto-spiro [ indoline-3, 1'-indolizidine ]-7-yl ]-3- 11 57.85 0.57
methoxy-acrylic acid methyl ester
MOL008472  hirsutaside A 10 70.34 0.81
MOL008476  Hirsutaside B 9 40.21 0.80
MOL000073 (E)-2-[(3S,6'S,7'S, 8" aS)-6'-ethyl-2-keto-spiro [ indoline-3, 1'-indolizidine ]-7’-yl ]-3- 6 57.85 0.57
methoxy-acrylic acid methyl ester
MOL000359 sitosterol 3 36.91 0.75
MOL008485  hirsutaside C 1 34.27 0.75
MOL008455  3-oxo-22a-hydroxyurs-12-en-27 ,28-dioc acid 32.33 0.68

1 :3-0x0-22 a-hydroxyurs-12-en-27 , 28-dioc acid iX
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Figure 1. Effective component-target network diagram
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Figure 2. Intersection targets of Uncaria and As
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Figure 3. Visualization of intersection targets of Uncaria and As
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Figure 6. Uncaria effective component-intersection target-pathway network diagram

R2. HEHEEFEBRURSMET SRR

Table 2. Node characteristics of Uncaria main active components network

Gty ARy Degree fH
MOL000098 quercetin 100
MOL000422 kaempferol 37
MOL008468  methyl (E)-2-[ (2S, 3Z, 12bS ) -3-ethylidene-2,4, 6,7, 12, 12b-hexahydro-1H-indolo [ 3, 2-h ] quinolizin-2-yl ] -3-me- 18
thoxyprop-2-enoate
MOL000358 beta-sitosterol 16
MOL008489  delta(sup 18)-Hirsutine 15
MOL008465 yohimban-16-carboxylic acid methyl ester 15
MOL008488  yohimbine 14
MOL008478 methyl (E)-2-[ (2S,3R,12bS)-3-vinyl-1,2,3,4,6,7,12,12b-octahydroindolo[ 3,2-h ] quinolizin-2-yl ] -3-methoxy-prop- 14
2-enoate
MOL008460  geissoschizine acid 14
MOL008490 isocorynantheic acid 13
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Table 3. Main target network node characteristics table
LY PTGS2 HSP90AAI PTGSI SCN5A AR CHRM3 F10 F2 PPARG NOS2
Degree {H 36 36 29 27 27 26 25 23 22 19
x4, TEBEBBRRET SFFER
Table 4. Main path network node characteristics table

ik Degree fE T fi AR

Lipid and atherosclerosis 78 AKTI, BAX, BCI2, CASP3, CASP9, CD40LG, CHUK, CYP1Al, FOS, CXCI2, GSK3B, HSPAS,
HSP90AA1,ICAMI , IKBKB, IL-1B, IL-6, CXCL8 , JUN, MMP1, MMP3, MMP9, NFE21.2, NFKBIA ,
NOS3,PPARG, MAPKI, MAPKS , RELA,, RXRA, CCI2, SELE, TNF, TP53, VCAMI , NCF1, IFNG,,
CXCL10,PTGS2,IRFI1 ,CDKNI1 A ,ELKI ,MYC,PRKCB,RAF1 ,STATI ,TGFBI , HIFI A, PIK3CG,
IL-2,1L-10, NOS2, SERPINE], EGFR, PPARA, ALOXS, IL-la, AHR, PTEN, CHEK2, GSTMI ,
HMOX1,PTPN1,SOD1,F2,PARP1,CTSD,PLAU,SPP1,COL3A1,MMP2,ACACA,SLC2A4,MPO,
PPARD,ABCG2,ADRBI , ADRB2

MAPK signaling pathway 66 AKTI1,CASP3,CHUK, EGFR, ELK1, FOS, HSPB1, IGF2, IKBKB, IL-1a, IL-1B, INSR, JUN, KDR,,
MYC,PRKCB,MAPK1,MAPK8, RAF1, RELA, TGFB1, TNF, TP53 , BAX, BCL2, CASP9, CDKNIA,
GSK3B, CAV1, ESR1, HIF1IA, MMP2, MMP9, PLAU, ESR2, GSTM1, HMOX1, NFE212, PTEN,
CXCL8, MMPI1, CTSD, NOS3, IRF1,STATI , IL-6, SPP1 , RXRA, PTGS2, PIK3CG, RUNX2 , ALOX5,
HTR2A, MAOB, PTGS!, IGFBP3, ADRB1, GJA1, CHRM3, ICAMI, IFNG, MPO, NCFI, NR3C2,
HSP90AAL,ADRATA

Pathways in cancer 54 AKT1,AR, BAX, BCL2, CASP3, CASP9, CDKN1A, CHUK, EGFR, ELK1, ESR1, ESR2, 2, FOS,

Fluid shear stress and atheroscle-

rosis

Non-alcoholic fatty liver disease

Insulin resistance

Malaria

Chemical carcinogenesis-

receptor activation
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40
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27

27
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GSK3B,GSTMI , HIF1A , HMOX1 , HSP9OAA1 , IFNG, IGF2 , IKBKB, IL-2,IL-6, CXCL8 , JUN, MMP1 ,
MMP2,MMP9 ,MYC ,NFE2L2 ,NFKBIA ,NOS2, PPARD , PPARG , PRKCB, MAPK1 , MAPKS , PTEN,
PTGS2,RAF1, RELA, RXRA, STAT1, TGFBI, TP53, MMP3, PLAT, PLAU, INSR, KDR, NOS3,
PIK3CG,SPP1

AKT1,BCL2,CAV1,CHUK,FOS, GSTM1 , HMOX1 , HSP90AA1 ,ICAMI , IFNG, IKBKB, IL-lot,
IL-18,JUN,KDR,MMP2 ,MMP9 ,NFE2L2 ,NOS3 ,PLAT, MAPK8 ,RELA , CCL2, SELE, THBD, TNF,
TP53, VCAML, NCF1, BAX, CASP3, COL3Al, F3, IL-6, CXCL8, SERPINEI , PRKCB, MAPKI,
STAT1,TGFBI

AKT1, BAX, CASP3, FOS, GSK3B, IKBKB, IL-1a, IL-1B, IL-6, CXCL8, INSR, JUN, PPARA,
PPARG, MAPKS, RELA, RXRA, TGFB1, TNF, IL-10, IRF1, NOS2, MAPK!, CASP9, CHRM3,
CHUK,LPL,PTGS2,RAF1 ,BCL2 ,HSPAS ,PRKCB,SODI ,CAV1,NCF1

AKTI1, GSK3B, IKBKB, IL-6, INSR, NFKBIA, NOS3, PPARA, PRKCB, MAPKS , PTEN, PTPNI,
RELA,SLC2A4 , TNF,PARP1 ,COL3A1,CTSD, MMP2 ,MMP9 , TGFB1 ,NCF1,CDKN1A , CHUK,
EGFR,IL-10,MAPK1 ,RAF1 ,ACACA,ELK1

CD40LG, ICAMI , IFNG, IL-1@, IL-6, CXCL8, IL-10, CCL2, SELE, TGFBI, TNF, VCAMI, FOS,
CXCL2,IL-1a,JUN,MMP1  MMP3, CASP3, COL3A1 , HSPBI ,NOS2,, PRKCB, RELA , IL-2, STATI ,
CXCLI0

ADRBI1,ADRB2, AHR, AKT1, AR, BCL2, CYP1Al, CYP3A4, EGFR, ESR1, ESR2, FOS, GSTMI,
HSP90AAL, JUN, MYC, PPARA, PRKCB, MAPKI, RAF1, RELA, RXRA, NR1I3, CTSD, MMP2,
MMP9 ,NOS3

BAX,RUNX2,CDKN1A,IGFBP3,IL-6, CXCLS , MMP3 , MMP9 , MPO, MYC, PLAT, PLAU, PPARG,
RELA,RXRA,TP53,AKT!,IL-la,SERPINEL ,MAPKI , PTEN, RAF1 , TGFB1 , CHEK2

ADRAIA, ADRA2B, ADRBI, ADRB2, AKTI, INSR, NOS3, PIK3CG, MAPKI, RAFL, CHRM3,
EGFR,HTR2A ,KDR,NOS2 , PRKCB, PTGS1 , PTGS2 , BCL2,SCN5 A , F2
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Figure 8. Visualization of docking between core components and core target molecules of Uncaria for treatment of As
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