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Abstract

Objective: To analyze the mechanism of Portulacae Herba in the treatment of atherosclerosis based on
network pharmacological method. Methods: The active components and action targets of Portulacae
Herba were obtained from TCMSP (Traditional Chinese Medicine Systems Pharmacology Database and
Analysis Platform) Database, and the main active components of TCM were screened according to
ADME. The String platform was used for analysis, and Cytoscape3.7.2 software was used to construct
the network of main active components and action targets of purslane. The main atherosclerosis tar-
gets were collected from Disgenet, OMIM and DRUGBank databases. Protein interaction analysis was
performed on the String platform, and a PPI network of common targets of Portulacae Herba and
atherosclerosis was constructed using Cytoscape3.7.2 software. Metascape platform was used to ana-
lyze the gene function and pathway of “drug-component-target”, and finally CB-dock was used for mo-
lecular docking verification. Results: The main active components of Portulacae Herba in the treatment
of atherosclerosis were 10, including quercetin, kaempferol and luteolin, corresponding to 212 targets.
There were 1081 targets associated with atherosclerosis. Portulacae Herba ingredients - common tar-
gets of atherosclerosis has propagated, IL-6, TNF, such as 108. The main pathways have fluid shear
stress and atherosclerosis, cancer pathway, TNF signaling pathway and so on. The docking scores of
quercetin, kaempferol and luteolin with ALB and IL-6 were all < -5 kcal/mol, indicating that the mole-
cular docking ability between them was good. Conclusion: Portulacae Herba is involved in the regula-
tion of atherosclerosis through multi-component, multi-target and multi-pathway.
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1. 5|8

BNKRFEAE AL (Atherosclerosis, AS)& HHAZ R AN 1 RAE(E TIEEK . AP0 VIR ot FURG B 23 =
FE M JREBIR[ 1], BA N A O LT 599 (Cardiovascular disease, CVD) A= ZEAER A [2]. A DA
ZUN A S5 R, 2015 AEPR B LN 2 o S 5e ol o SE ) N B miis 1500 F5 (3], G RIGIT Bl ik ok R
TR ) — Ze 25 AT T SR B MSUVLIA R 55— RPN R R BE[4].

ik i(Portulacae Herba) W% B0t WWESE, K%, RETAMTH. SR %, kiR, I
R CE N DG T 7 B RS i, IEIER . w8, [IRE. 4E4 RA Y55 2 Fog
PEH Sy, BABR. BUEACRISEAEMENES], Hrh P e R Y A B s e 2 R (6], 3
VIS 5s 7R R SR DA W S I . Ul R REAL I B2 0 7], (BRIRADE AR Z 2 A
1

AL 280 SRR AR F AR AE S X 4 253 52 2L, 3 A ke I 6% 24 B 2 B R iR 9t jl s T
L 2 F s A i e 55 5 4% AT 2% A 5 1) — P B B0 0 08 ]o ERIR AR STt I 4% 24 3 2= (1) 7 v, T
16 B 15 0 1) 3 EEE AR B B AR R EE AL, BRI HAE IR ST S K AR RGN AR FA LR, A BB Dl R AT T 44t
— 2 B S A

2. AREFZE
2.1. SIFREMR RIS

ZYIEN RN 7R 240 ADME 24 Re BIARLAS B K PE G HE % « TUIRAEYFI F EE (Oral Bioavailability,
OB). K #jVE(Drug-Likeness, DL) & VP4 H1 2 4> ADME 2B G824, it TCMSP #i4 &
(http://temspw.com/) W EE T 15 T AT A I 73, 3FLL OB > 30%- DL > 0.18 1 4&E ik T o i it 32 BE PR Ak

B

22. DERFERSBXEBLRHIIRE

7£ TCMSP #4f8 i h miifi “Related Targets” , MRIFWLEE R FEE R 1 Mol ID, 3G &4 3 ZEME R
S HIAHOGHE 5 “Target name” o 7E Uniport 24 (http://www.uniprot.org/) H 2 8 5 14 T8 24> 32 23 M Rk
53 B SO L PR B B 1 TR A B RCEAT AR AEAG . VEAL,  IRICHON S FE DR TR o K 1A O S M
53 - R R B YRS SN Cytoscape 3.7.2 4, Fa i Bk O = VA VE RSy - SE S 2 1, IR T 1A TR
RAFELG R F EETE R T

2.3. FNBKHHRE IR REE R fifik

PL “atherosclerosis” A<, 4HI1E Disgenet (http://www.digenet.org/)» OMIM (http:/www.omim.org/)
B e R R S KRR A SR 5, B Uniprot B8 B G USCEE AR RE i R4 T4 55 - NZRIE IR 44 e ok,
J7£ Drugbank %4/ £ (https://www.drugbank.ca) H' 58 1 VA B K S FERE AL [ I PR — e PU 24 /F FH 3 i 3 DARb 72

2.4. DiETERLSY - SRR AEE{LEL S PPI 4EHIZE
it — 25 AR 0k T B 5 S s K AR R AL EE S e 2 R RIVE A, BT R B S A B I EHIE
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FRE. BZEHES SN Stringl1.0 (https:/string-db.org), HFH)Ff( “Organism” )i%k & AN A( “Homo sa-
piens” ), LAE{E 734 score > 0.4 ( medium confidence) WAc AT, FHERBILECRIIT AL, FH TSV
1 XOUA LM E A% 2 Cytoscape3.7.2 fiAE S U5 T 3= E87E 1 1l o SRR A - SO AL A LB 550 PP 28,
FIH “Network Analyzer” 73 HTiZ M 254 8087 S %425 (Degree) H25 Z2%U(Clustering Coefficient). /i
(Betweenness) & % % & (Closenesss) S #L S T 28 P 4h S8, FEARIESE 0 i B B2 080 S . K Al E
(Degree) 7~ 1t PPI M2 th 51 sl EHAH BAF T S8 H . fiidi “generate style from statistics” 15 B # i
KNRBEE HEE.

25. DIEREMRS - Sk HEAE R SRR ER S
W I U5 VR T BN K AR TR AL IO HE 2SN Metascape &, JEFEYIFI( “Input as species” )R A

( “H.sapiens” )HEAT € il 2> H1( “Custom Analysis” ) BB P<0.01, RIFELERIEIT GO HHIhEES KEGG
AR IE % 1 = AT .
2.6. 43 FIHERIE

3BT AR I 05 D - Bl K 0 A B b B R 2% P o (B (degree) HE A4 AT 2 BUBE S, 7E PDB EHEE
(https://www.rcsb.org/)H, % EYIFI A “Homo Sapines” , FEFE/r#EHE N 2.0~2.5. 2.5~3.0 T H# 51 PDB
A, AE Zine FU 7 (http:/zine.docking.org/) T3 G U5 L HT 3 ANEPERL /> B MOL2 (A4, @i CB-Dock
(http://clab.labshare.cn/cb-dock/php/index.php) ¥ 2 N A5G TERT 3 ANEMEMR AT, R Vina
Score fEPFT H AT HE L

3. &R
3.1. DISREMR SRS

WHE TCMSP 08 22 L3113 54 N E R TEIL22 s, #R¥E OB > 30%. DL > 0.18 2k fHimik it 10 4
g5, RN IURERR . NGRS, B-FE DR B-OMEEE. ILZEm. 5,7- R H-2-G-F R 4- AR
FRIPUEME R -4-B . ARBER, R, RlZaR 2, Wk 1, EADEN K EEEERS .

Table 1. Information of the main active ingredients of Portulacae Herba

=1 DERHEEEERSER

75 MOL ID Components 5% OB (%) DL
MCX-01 MOL001439 arachidonic acid TeA DR 45.57 0.20
MCX-02 MOL003578 cycloartenol 7N i 38.69 0.78
MCX-03 MOL002773 beta-carotene BT hge 37.18 0.58
MCX-04 MOL000358 beta-sitosterol B-2 [E] 36.91 0.75
MCX-05 MOL000422 beta-sitosterol 1L 257 41.88 0.24
MCX-06 MOL005100 Cl 47.74 027
MCX-07 MOL000006 luteolin PN 36.16 0.25
MCX-08 MOLO006657 isobetanidin FERE 59.73 0.52
MCX-09 MOL006662 isobetanin_qt FEREE 30.16 0.52
MCX-10 MOLO000098 quercetin Wil % 46.43 0.28

VE: C1 4 5,7-dihydroxy-2-(3-hydroxy-4-methoxyphenyl) chroman-4-one, 5,7-33E-2-(3-$2 5 -4- F 48 L 25 58 2% DU St g -4-
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B

3.2. FEFEMRS X MR HIUER

T TCMSP ¥ e fiiide Ty ik 0 10 /T BE MRS L 394 ANFHOCHE &, K #E 533 Uniprot 58 ¢
BEATARIEA T IRAF L R TRTRR,  IHIBR EE A2 AR A R RS LR A 212 ANE AR K 1 1A 0 32 35 PR s 3 AR S R 3
RRFRFA Cytoscape 3.7.2, SRHUL 14T F ZEMER S - #EFRMZE ], WL 1. Cytoscape W28 3R B, Hi R
FIERE (Degree) N 144, 1 J& (Betweenness Centrality) 4 0.6842 5% J&(Closeness Centrality) y 0.6022, Tt
ToOIH e 2N A DRI T AR B s, OO A . KRB R TEADURER, Wk 2.

Table 2. Main parameters of network nodes of Portulacae Herba’s active component

2. DETEMERSMETRERESH

MOL ID B R pivi B
MOL000098 W% 144 0.6842 0.6022
MOL000422 IS 60 0.1572 0.4128
MOL000006 KRIBEZ 56 0.1536 0.4082
MOL001439 A VUL 37 0.1929 0.3811
MOL000358 B-75 [l e 35 0.1270 0.3784
MOL002773 B-TI% bE 22 0.0457 0.3621
MOL005100 C1 9 0.0116 0.3471
MOL006657 SRR 6 0.0162 0.3438
MOL006662 B EIiB3N 3 0.0028 0.3395
MOL003578 AN 1 0 1

VE: ClN 5,7-Z 53k 2-(3-F0 e -4-F A L 2R 38 2R I D0 S I -4-F

(F: RN LRI T EF R 5, 2N

Figure 1. PPI network of main active components and targets of Portulacae Herba

I DT EREMRSY - SR K] PPL L
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FHE

3.3. BN KE R AIFREN

7F Disgenet £#i& i UL GDA 434 (Score gda) > 0.01 JbnifE, FRAFBNEKGEFEREAL A OCHE S 1016 4, 7E
OMIM ZUHf i 3145 Bl Bk o FEE AL AT DG 55 142 AN, Drugbank £3 B 3845 30 Bk ok FERE AL AT OCHE A5 45 1,
ZERE B IE IR 1081 MBI A DS .

3.4. DIERMS - SIEKREEELE = PPI EHIE

L D T R B S B K FE R AL B R R, WL 2, RIS TR - S KRR AL
FLFEIFE AT 108 4, KX 108 M F String T 6 T4 T0 - ZNAKEAEAEAAE I EE S TSV ok, &
A Cytoscape3.7.2 8 D0 - ZhAKSEAEAELEE 2 (1) PPT (4%, DL 3. 453 B8 ALB 7545 [1)3E 35
FER 87, APEN 0.0662, 'EHFEA 0.8480, T ALB I U5 Ui i 16 Sl ik ke FF A A4 1) i JE B 4. TL-6
TNF. AKT1. VEGFA. CCL2. CXCL8. TP53. PTSG2 [FJ#f 2 H AN HBEHHE A, W& 3.

Table 3. Characteristic parameters of Portulacae Herba - atherosclerosis target network nodes

3. DA - BB EEE ST R IES
ID HR BRI I B
95 ALB 87 0.0662 0.8480
119 IL6 87 0.0461 0.8480
121 TNF 84 0.0320 0.8281
117 AKTI 83 0.0476 0.8217
223 VEGFA 76 0.0196 0.7794
79 CCL2 70 0.0271 0.7464
99 CXCL8 70 0.0135 0.7464
202 TP53 70 0.0283 0.7464
217 PTGS2 70 0.0179 0.7412
AS MCX

Figure 2. Portulacae Herba components - atherosclerotic targets

2. BiSTERSY - BBKRAERE (LIRS
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Figure 3. Portulacae Herba components - atherosclerotic target PPI network

3. DINTLAR S - BIAKSIFRE(LEE S PPI 4%

3.5. BRI SERNERSH

12 Metascape 41 6% 5 ih R V6 S IK ok FEAE AU A OCHE fUBEAT 5 Bk 0 A, A AR RS
SWERNEN, 17 KEGG Rl & £ 04, WK 4D), %8 Q EIATHIT, 1 20 M5 5@ A
A5 BRI B BEAR WL 4, KEGG 45 REW 1602 510 208 B A AR BT U1 ) 5 3 ks e A Ak i
% (Fluid shear stress and atherosclerosis). J#JiE [i4: 12 (Pathways in cancer). TNF {55l #$(TNF signaling
pathway)55. GO-BP 453 IR 0tk Ui £ 222 5K AR W) i B A48 A= M%) i 22 B 1) S B (response to lipo-
polysaccharide). X 5245 ] < M (response to wounding) %} TEHLH ] < i (response to inorganic substance).
A T FE (reactive oxygen species metabolic process). FHUAR I 14 4H HUiL F% (positive regulation of cell
migration) X 2 g A3 ) 2 N (response to extracellular stimulus), JLIA 4(A).

GO-MF 25 5L B 7 AH S SO 1T BN KR FE AL 1) D e 32 22 & 4R T- 4 i IRl 52 A4 45 & (cytokine receptor
binding). %3 [K ¥ 45 & (transcription factor binding). 1% 52 &% PE (nuclear receptor activity). HEJi 45 &
(lipid binding). & A Hi¥ - F i (protein homodimerization activity), £ i 45 #1857 11 45 & (protein
domain specific bind)%, WK 4(C).
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Table 4. Enrichment results of Portulacae Herba target pathway in regulating atherosclerosis

4. GERTEATIARIF BN SRR ERER

GO Description Count Logl0 (q) Hits
AKTI, BCL2, CAV1, CTNNBI, FOS, GSTM1, HMOXI, ICAMI1, IFNG,
k005418 Fluid shear stress 29 3804 IKBKB, IL1A, IL1B, MMP2, MMP9, NFE2L2, NOS3, PECAMI1, PLAT,
0 and atherosclerosis : MAPKS8, RELA, CCL2, SELE, THBD, TNF, TNFRSF1A, TP53, VCAMI,
VEGFA, NCF1
AKTI1, AKR1BI1, AR, BCL2, CASP3, CASP9, CDKNI1A, CTNNBI, EGF,
EGFR, ELK1, FOS, GSTM1, HIF1A, HMOXI1, IFNG, IGF2, IKBKB, IL4,
hsa05200 Pathways in cancer 39 —34.98 1IL6, CXCL8, MMP1, MMP2, MMP9, MYC, NFE2L2, NOS2, PPARD,
PPARG, MAPKI1, MAPKS, PTEN, PTGS2, RELA, RXRA, STAT1, TGFBI,
TP53, VEGFA
AKTI, CASP3, FOS, CXCL2, ICAM1, IKBKB, IL1B, IL6, CXCL10, IRF1,
hsa04668 TNF signaling pathway 22 —28.78 MMP3, MMP9, MAPK1, MAPKS8, PTGS2, RELA, CCL2, SELE, TNF,
TNFRSF1A, TNFRSFIB, VCAM1
. CD40LG, ICAMI1, IFNG, ILIB, IL6, CXCLS, IL10, PECAMI1, CCL2,
ko05144 Malaria 14 -20.75 SELE, SELP, TGFBI, TNF, VCAMI
. . ELKI1, FOS, IFNG, IL1A, IL1B, IL4, IL10, NOS2, MAPK1, PTGS2, RELA,
ko05140 Leishmaniasis 15 —20.01 STATI, TGFBI1, TNF, NCF1
. . AKTI1, BCL2, CDKNIA, EGF, EGFR, F3, HIF1A, HMOXI, IFNG, IL6,
hsa04066  HIF-1 signaling pathway 17 =20.00  \qp "NOS2, NOS3, SERPINE], MAPK1, RELA, VEGFA
k004064 NF-kappa B signaling 14 _16.64 PARP1, BCL2, CD40LG, CXCL2, ICAMI1, IKBKB, IL1B, CXCLS8, PLAU,
pathway ' PTGS2, RELA, TNF, TNFRSF1A, VCAM1
. . . AKTI1, BCL2, CASP3, CASP9, CDKNI1A, HSPB1, ICAMI, IFNG, IKBKB,
hsa05169 Epstein-Barr virus infection 18 —14.82 IL6, IL10, CXCL10, MYC, MAPKS, RELA, STAT1, TNF, TP53
. . AKTI1, COL3Al, EGFR, FOS, MMP1, MMP2, MMP9, NOS2, NOS3,
hsa04926 Relaxin signaling pathway 14 —14.61 MAPKI, MAPKS, RELA, TGFB1, VEGFA
. PARP1, AKTI1, BCL2, CASP3, CASP9, CTSD, FOS, IKBKB, MAPKI,
ko04210 Apoptosis 14 71433 \IAPKS, RELA, TNF, TNFRSFIA, TP53
k005202 Transcriptional misregula- 14 ~12.96 CDKNI1A, IGFBP3, IL6, CXCLS8, MMP3, MMP9, MPO, MYC, PLAT,
0 tion in cancer : PLAU, PPARG, RELA, RXRA, TP53
ko04370  VEGF signaling pathway 8 —9.30 AKTI, CASP9, HSPBI1, NOS3, PLA2G4A, MAPK1, PTGS2, VEGFA
hsa05216 Thyroid cancer 7 —-8.99 CDKNIA, CTNNBI1, MYC, PPARG, MAPK1, RXRA, TP53
ko05220  Chronic myeloid leukemia 8 —8.66 AKTI, CDKNIA, IKBKB, MYC, MAPKI1, RELA, TGFBI1, TP53
hsa04610 Complement and 7 -649 F3,F7, CXCLI0, SERPINEL, PLAT, PLAU, THBD
coagulation cascades
koodg70 Leukocyte transendothelial ;g0 p3 Bz CXCL10, SERPINEI, PLAT, PLAU, THBD
migration
ko05330 Allograft rejection 5 —5.79 CDA40LG, IFNG, IL4, IL10, TNF
hsa04726 Serotonergic synapse 7 —5.73 ALOXS5, APP, CASP3, PLA2G4A, MAPK1, PTGS1, PTGS2
hsa04015 Rap1 signaling pathway 8 —-4.92 AKTI1, CTNNBI, EGF, EGFR, IL6, INSR, MAPK1, VEGFA
hsa04o23  Regulation oflipolysisin 54 o) ApRB) AKTI, INSR, PTGSI, PTGS2

adipocytes

DOI: 10.12677/tcm.2021.103060

434 R


https://doi.org/10.12677/tcm.2021.103060

A:GO—BP
GO: 0062013 positive regulation of small molecule metabolic process
0:0048660:regulation of smooth muscle cell proliferation
G0:0035690:cellular response to drug
G0:0043062:extracellular structure organization
G0:0070482:response to oxygen levels
G0:0009314:response to radiation

G0:0071407:cellular response to organic cyclic compound
G0:0072593:reactive oxygen species metabolic process
G0:0030155:regulation of cell adhesion
G0:1901699:cellular response to nitrogen compound
G0:0097190:apoptotic signaling pathway
G0:0009991:response to extracellular stimulus
G0:0032496:response to ilpopolysaccharide
(G0:0008285:negative regulation of cell proliferation
G0:0045596:negative regulation of cell differentiation
(G0:0001568:blood vessel development
G0:0010942:positive regulation of cell death
G0:0030335:positive regulation of cell migration
G0:0010035:response to inorganic substance
G0:0009611:response to wounding

B Target Number
u Log10(q)

60

[
o
o
[
o
N
(=]

_40 3

B:GO—CC

G0:1904813:ficolin-1-rich granule lumen
GO:0005911:cell-cell junction
G0:0043209:myelin sheath
GO:0061695:transferase complex, transferring phosphorus-containing groups
GO:0098797:plasma membrane protein complex
:0030139:endocytic vesicle

GO:0030667 secretory gramile membrane
GO:0099568:cytoplasmic region

GO: 000563; nuclear envelope
GO:0030425:dendrite

GO:0005667: u'anscn tion factor complex
GO:0005925:focal adhesion
GO:0005788:endoplasmic reticulum lumen
GO:0005773:vacuole

G0:0043235:receptor complex
G0O:0031012:extracellular matrix

GO:0048471 :perinuclear region of cytoplasm
GO:0098552:side of membrane

GO:0031091 :platelet alpha granule
GO:0045121:membrane raft

M Target Number

w Log10(q)

20 30

o
(=]
.

i
=]
o
=
o

C:GO—MF

GO:0008009:chemokine activity
GO:0046982:protein heterodimerization activity
G0:0016209:antioxidant activity
GO:0051879:Hsp90 protein binding

GO: 0035035 histone acetyltransferase binding
0031406:carboxylic acid binding
GO:0001046:core pmmoter sequence specific DNA binding
F9900 ‘kinase binding

GO 0005 178:integrin binding

GO:0035257:nuc lear hcmnone receptor binding
902: phosphatase binding

GO:0004252:serine- g%e e oge?tldasc activity
0020037:heme binding

GO;0002020:protease binding

GO:0019904 protein domain specific binding
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Figure 4. Gene analysis and pathway enrichment of major component targets of Portulacae Herba
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Table 5. Molecular docking results
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Figure 5. (a) Quercetin-ALB; (b) .Kaempferol-ALB; (c) Luteolin-ALB; (d) Quercetin-IL-6; (¢) Kaempferol-IL-6; (f) Lute-
olin-IL-6
& 5. (a) W &-ALB; (b) LUZEE-ALB; (c) KEBEER-ALB; (d) WM E-IL-6; () LUEER-IL-6; () KEEZR-IL-6

4. tig

BNKRFERRAG I R 5 T it Z 4. 2 kM IS PE SR AR, TR O L9 1Y) 32 B0 7 05 [
PR Bk, F R 2R 5 2 AN RS A BV EIE SRR LR, X X 45 2 3 5 (1)
e RGPPSR T —8[10]. KWL 25 B2 0 TR 20 70, BRI T KB RAEM R 2 R
GUPEREFUROBE S, SGERL T 250 RGN S5 a I 7R 11].

AL HET W2 24 B 2 7 VERIE AL UG VR T S KRR AL R AE AL, W10 01 H 5 U5 D VR 9T B ik h
FEREAL (1) T 2GR R AN R 2. I35 KRB ERSE . SRS LB B S Ui T, i 35T
DL 4% MALAT1/miR-494-3p/PTEN Hlisi /b 2 A0 ST By 1 Ox-LDL 5 %) HUVEC #f5[12], 5
AWFEERM, WEREABER O, WA R & B, DR B 23 R0 At 58
PEFRIC, RS RIBR AT X — S A B A B2 ThREI DR3P E T, TS5 e 28 T8 SR A AN 8 M40 05 DL B I /Al
PIPTEEEEI[13]0 I R ZEHIH] ox-LDL 755 1 E M4 ik E &, S8 Li% 36(CD36)&
K. ATP 454 8(ABO)#IZE 1 A1(ABCAL). B 28 1 Al 1E K324 (SR-B)AT ABCG1 & 7K T FEAIK
[14], Wi ZFETT K FEREAGAE o AR B3I 1 19 (5 5 % 5 T A Sy B0E TR 1 3 A0 310 98 0 S B 1
BENKEFERELR[15]. R R (020, AR SRR IHEIT Sk FE A A A #1233

SRR - BB FEAEALRE £ PPT M8 S5 BRI, S ik SuiR T Sh Kok FEREAL 1) 3 2258 S ALB,
1M IL-6 TR H EAL 2 — o SRR I A8 e o RSB ial . sl A4 384k, 2 BUE3A i 2 B
A (ALB) A A MBI AR A (IMA), IMA 24 B0 8 FH 4R ARSI 7 16]. ANER
6(IL-6) & Fof5 5 i S bl i B O A R R 4 IR 7, BENERR AL B e, MM E O W,
FIT A J5E PR T35 55 22 ALt (12 a3k 20 P oS AR T A B ke 1) K R RNBRE BRIV K AR B [17]. TRA R R B IL-6 1A%
41 DR 7 2 S AU I JORE SN, HoAKSE T vl I gk 1 A P 7 200 P R~ LA B e A 7 P L SR BRI 5
HAS TERG SRR BEHOn 2 B AR T 18]

GO &M KEGG AU s 45 JAR B 5 ik 00 V67 2 Bkok BEREAL 1 3 258 B AR BT U ) 5 8 ik st i
fifi 1k i& 12 (Fluid shear stress and atherosclerosis). J#JjiE ff)if 12 (Pathways in cancer). TNF {5 5 i [ (TNF
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