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Abstract

Objective: To apply the method of network pharmacology to explore the mechanism of Chang
Mai-Le I Capsule (CML) in the treatment of atherosclerosis (AS). Methods: The active ingre-
dient-target and disease-related targets of CML were obtained through TCMSP, Genecards,
OMIM and DisGeNET databases combined with literature search, and the selected targets were
standardized by Uniprot database and then screened by jvenn for the intersection of ingredient
genes and disease genes, and imported into Cytoscape 3.8.2 software to construct the active
ingredient-disease target network and target network. The intersecting genes were enriched
for gene ontology (GO) and Kyoto Gene and Genome Encyclopedia (KEGG) pathways through
the Metascape platform. Results: The 116 active ingredients and 480 component targets of CML
were screened, and 2358 AS disease targets were identified, with the main active ingredients
being quercetin, resveratrol, prickly mangosteen, lignan, isorhamnetin, baicalin and tanshi-
none II. A total of 182 intersecting genes were obtained by taking the intersection of drug tar-
gets and disease targets, and the intersecting genes were used to construct the PPI network.
These genes were mainly related to biological processes such as cellular responses to lipids,
responses to oxygen levels, and responses to cytokines. Their molecular functions were mainly
related to kinase binding, DNA-binding transcription factor binding, protein homodimerization
activity, and protein structural domain-specific binding, and were mainly enriched in sites such
as membrane rafts, transcriptional regulatory complexes, and receptor complexes. Conclusion:
CML is involved in the prevention and treatment of AS through multiple components, multiple
targets and multiple pathways, and its pharmacological substances AGE-RAGE signaling path-
way, FoxO signaling pathway, NF-kB signaling pathway and JAK-STAT signaling pathway exert
effects. The above data provide a reference for further clinical application and basic research
of CML.

Keywords

Chang Mai-Le I Capsule, Atherosclerosis, Network Pharmacology

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 51§

Sk s FEAE AL (Atherosclerosis, AS) 5 EI0 o i I P 955 W S et >R 3 ik 2 B i A i 2 v 1 9 R 2 it
[1], BN™ 5 fEHE N E R 2 — . AS IBHAREE “IRRTTER” . KEZECEVEm M FE 2
H T 5 i B B (vulnerable plaque, VP)RE 24 & 4k & MR T AT 8 [2] . Wifal {2t VP Fa, FEZE AS R, M
TR/ B O I A R R A A 24 40 IV B B ST U B 507 ) R, FEVRYT AS 7 TH E ZE LA
TTRPELIN T LRI W), BEE R RGO M S R A%, AR RS KIS A A O 45 55 170 XU DA &
MEUIERRERIE R RAER AR, S8 AS BERMMEZ, JT7TRUREE3]. KIAIGIRSEERIER, FERATE
Brive AS S 75 TH B AT Z R ST BRUER /N 7B S A Bk, nsEEEZBhiE AS T
HA#REEZ L.
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PRI P05 52 BEAL G IR R I, AS AT “Rph” “Hai” “Bra” “E.OE” PR SRR
£[4], HEEEFERZ YN EERYUAZ B4 ALRREE . UGNk, DRI PR R A 24 4k 07 HE A
BN 3 36 FH AN R R 29 IC G iR TR K ES I 259, (RIS e LAV AL SR 25 DAL, e i, fg i TR
o ETHEAR, FEONFRHABE 7R #9K . IBEANE RaEE, EmA Rk Rl Tr, 46
1179 300 T ) IR ZE I R —— i Bk R | S IR FE(CML) (125 %) 7 Z05104025), IInAR R F C4 —+#, 1E
Biive AS J7 AR 397 R0, AR AR FH AL i AR e B

IR 28 24 B 22 AE A2 38 2590 5 508 < TP AE IOV AR G B — e i dh, HIHEET B - BR - 5
M- AT B R @t S 2 B 2Ry AR R R A . R, AR TTICR A 4%
YIS HERNT CML Biva AS INLHIBEATHIE T, A Ja SR Bl S A B S a0 32 1 2 2 8

2. MRIE A%
2.1. CML &M RS R s iFiE

I 24 R G024 A RO FE S 0 B P 5 (TCMSP) [5] (https://temsp-e.com/), 3% “herb name” , #ik
BN CML H T & Z9MEATH 2R, HHE ADME S50 7 % oA U o b AT ik, 07 i 1 2% 1R o 11 AR
FHEE(OB) > 30%, 252451%:(DL) > 0.18 [6], Jf3&ET TCMSP I 5 F A5 AL %of 0 3 A0 37 1 ol 20 T 76 AR FH 4 15
BT T RRAVE B SRR TR Z57E TCMSP AR, (R, @A R O R, A9
BRULAY, 1@ SwissADME [7]i H il sr 454 B, 433 SMILES {8, 4R GI absorption 4 HIGH H.28%4
PR/ DHEPBULE] “yes” RFAMFATIRGE, ik 5 1A BURS RYE SMILES {65 Swiss Target Pre-
diction [8] il H:#E s . 7E Uniprot 25 (A5 24 ZE[9] (https://iwww.uniprot.org) ¥4 & 41 F ) 25 13 5 B i i
R FE DR TR AR

22. AS X mIEE

PL “Coronary atherosclerosis” . “atherosclerosis” JAJ<#ia], M TCMSP. Genecards i % K ¥
FE[10] (https://www.genecards.org/). OMIM ##fi FE[11] (https://www.omim.org/). DisGeNET #i#E FE[12]
(https://www.disgenet.org/home/) F #4542 AH SC R #E 55 . DisGeNET 45 Jidid %€ Scoregda HE4T ik,
Genecards [1]45 5iE3id % & Relevance score #E47 1% » & 5 12 (i ik 45 J O+ L B E E{H, i@ id Uniprot
B PR R S bR AL

2.3. CML “ingredient-AS” P&y

Wl B CML 3E MR 5 OAS Bz M M o& &R, A A jvenn [13] 7E Z& T H
(http://jvenn.toulouse.inra.fr/app/example.html) 2z i 55 B, SRAFIE M Ao 4 A AS 23 I A 28 SRR £
Bt CML V5P a7 5 38 SR HE 55 83 A network SCPE I type S0, 4351 55\ Cytoscape3.8.2 [14]# A4k 47 7]
A AL 5, AR 42 % (degree) (i i€ CML H B B[ il o S #E A, FR T B A E M LG &R

2.4.CML B S5 AS #55 PPI RILEHIE
N String % ¥ 2 #) 2 25 11 ) H.AF (protein-protein interaction, PPI)FX%% .
2.5.CML B4R S AS B3 GO fil KEGG BB ES S

N Metascape [15]°F- & % &8 S #E 5 3ET GO K KEGG 70, 20 CML 3iEME S 5T AS K4
SRR 5 uHE .
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3. R
3.1. CML MR 7151k S S 3K EL
il ADME 244 OB 1 DL 25 &M SRR 78, B Je i A9 21 116 MRk 73 A1 480 AN AT, L7 1.

Table 1, CML active ingredients (top 20 in degree value)
= 1. CML SEM A 4> (degree {EHER AT 20)

F5 Mol ID GREID % AR
1 MOL000098 H4 K2 2 (Quercetin) 5
2 MOLO012744 [ 22 7 liZ (Resveratrol) 7
3 MOL000392 H A AE &K (Formononetin) 3,5
4 MOL000006 AR B% (Luteolin) 2
5 MOL000422 1L %5 B (Kaempferol) 5
6 MOL000378 7-O-H 5 5 430 1 - 95 B (7-O-methy lisomucronulatol) 5
7 MOL004328 Hh B2 % (Naringenin) 4
8 MOL000354 5 B 2= 2 (Isorhamnetin) 5
9 MOL002714 % 2% (Baicalein) 1
10 MOL007154 F}&1H 11A(Tanshinone iia) 2
11 MOL007093 F+2 ¥l D(Dan-shexinkum d) 2
12 MOL007100 %12 W& (Dihydrotanshinlactone) 2
13 MOL000472 K # % (Emodin) 7
14 MOL000358 B-43 §5§ iz (B-sitosterol) 1
15 MOL007049 4-3F F F+Z 3 (4-methylenemiltirone) 2
16 MOL000417 B 57 ¥ fd (Calycosin) 5
17 MOL007041 2- 5 P #£-8- F 2 5E-3,4- i (2-isopropyl-8-methylphenanthrene-3,4-dione) 2
18 MOL007108 2[4} 28 (1socryptotanshi-none) 2
18 MOL007119 FHZEHER T (Mil-tionone 1) 2
20 MOL002959 3 HL K E H 0 (3'-Methoxydaidzein) 3

e 10545 2-FrS: 3-BA; 44 5-IRES; 6- Rk T-E S,

3.2. ASEE RS

i B 2R, 7 DisGeNET £ = € Scoregq, > 0.8. Genecards %4/ % ¢ i€ Relevance score > 10
i PESEAT IR AS VEAERE S, JRASS OMIM B 2 . TCMSP Bdls PEEAT AR 78, & I 8040 J5 I B T 54
JEFEIRTT AS FRINHE £T 2358 4

3.3. CML “ingredient-AS” P4y

CML iE MR BE 5 5 AS RS EEHE 5 182 4, R LA 1. 45 A2 FE#E 55 5 N\ Cytoscape3.8.2 # 1,
¥y CML “ingredient-AS” RIFLALIIZ%, 1% 2 fios. ZMZ8 60 289 477 si(node), 1268 “~iZ(edge).
R CML FITEYERSy, AR REM AN R R R BREEh “0F - 4 - 3 - 87 RoR
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Figure 1. Venn diagram of drug targets and disease targets
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Figure 2. CML “ingredient-AS” network
& 2. CML “ingredient-AS” 4%

3.4.CML SEMR S5 AS S EAREEMEHE

FIH String s ZE R 2 PP1 /4%, 1 CML iETER /- #E 05 5 AS B S 2B AZ 42 FE R nT 15 31) 182 4
15N 4203 KRR (K 3).
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Figure 3. PPI network
3. PPl 4%

3.5. GO M1 KEGG B EE ST

Bl Metascape “F- & % 32 2.5 Rl 47 FE R A8 (GO) 73 BT 5 it #14 R A 3k IR 4H 7 AL 42 P (KEGG) i %
EHEMT, GO 2 HT LRI A YL F (biological process, BP). 4 24173 (cellular component, CC). 4> 7 Thfg
(molecular function, MF). & £E45 R IEHL Logl0(P){EHE A Hi 20 4k S kAT nT oAk (& 4), BBt H
HRIERAEER Loglo(P)EM/NEIR, AR EEGER.
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Figure 4. KEGG pathway (A) and GO enrichment (B)
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4. ¥ig

CML HI3EIE. HlE . Rk, 12, 4. FRAT. BRI, s iSahdh s, @ik, &y
BIOEAMNT RS . EREIRIL, BE S RCUAA, HONEZ, FESEARE, @RS NE, ERFR
R, BRI SO, ARATEIEOR IR, RI7ANE R LUA A, GBIk LIAAR, AR, Bokh
Heit, LEDABERE L. KB, SEESHP, EIRKETHT AS Bivash, @& HT R RE
BURE, JTRURE .

BT H RIFRIGR R, BB FBABREST CML JEFF 1 8 78 3 & B L B A sl N BEBR AR L 23 if 37
N R N R A FH[16] [17] [18] [19]. M3 FARS @ 0 B A IR CML 2E4ER
HHAS B, RIFIBKAN - B (IMT)jR RPN IR 5 SOEd IR I I, W5k R R
FEA FARATT T B AR MY TR T30 AS 7, HE%s. RIRM/DN; ARE s Smit 4
SEEGIEI CML BT Ay 4 Rz 451495, 3 ST A 25 SOR B CMIL mId st # K R wint {5538 % wintd.
p-catenin. dvl-1 [k B3 8 N R AR5 0T A AS R . BRARNTT CML 7E AS J T T 72 1 L 7S
—SE SRR, B VR R A R o DR AL e 0 48 24 T 2 T B SR CML (R3S T A2y« 1 P 55 R
MU, Sysdt— A0 P J ) 7] (%) o B A DA R A THI I BH CMIL A AL I (1t A S 4

4.1. CML jEMRR 9 947

1 AIE 2 ATAL, CML HEYT AS BITE T Rsr FETTERET 10 FIKh: Wk R, BESmE.
TR, ABER. WEH. 7-0-FHE-FHRMEIH I, MER. FREZR. BE5R, A0, £
BORIETHE., BY, T 7 m s DB AEIRKGT P EENE, MR 7S s ORI A
TR T LZ P S BARTTHRE AR T 235 68, (HR IR R B4k 5 L, FH T4l B 2 R ¥R
[ B FAth % 2 3 AN [F S ARV IT AS PP AR 2GR, KRB T TR IR YT R R A T

it g 2 A2 22 P IS A 8 SR 0 (1 S S A o I8« BB PRI S, JLAEPT AS 5 TR v T AR sk
S2[20]. AS FTEE I s REALHIAEH B 2%, IR AN M/ Fdk R R R T AT E . BT R I
Wit TR ApoET /IR AS A IR A R B4+ Gal-3-NLRP3 {2 4 {5 Silitg, Bl ik
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MR, KIEDT AS FER[21]. UL T (1 ) B i) /2 AS BEURANMN ER, B R L
i IE TyrRS-PARPL & 1298045 N 5 i ik 9 Rz 20 i S Ak 3549 [22] o A A0 B ) P e R B3 R A 2
A RS, X B E R IS S R g, I SRAL THITERRTE R T LA SR AS BEER R E M, (AR
WA BRI TR R, 10 R8T A% KLF4-SRA ik Seii[23]. AR B A PUA . TR N B 4l
PN AR S AZ AN B P . FRARAR PR UUAR . il il 5 P LA i 4 5 3 A8 B i e 5 22 o I
TRIER, 1ERIE AS T RHEEZEER[24]. MERTREZEEETE AMPK/Mfn-2 #li,  [F]0S 4] T iiF
MAPKS/INF-kB {555, #ELE AS #EF2[25] [26]. LtAh, FESET DA KRR (L. ML R I
WESRTER IR AS i FE iR R — e fER[27] [28] [29] [30]-

4.2. GO M KEGG B EESHT

IS GO 73#r, F W KBRS X TCHLA I S 4 oS I J02 140 5 S« Xof e A o 98 ) B S
SRS R SRR T R S AEDERE , BT FOhRE = B S IS5 & . DNA g5 5% K
TFaEa . BARFE RIS, BARSWEEE RS S . BEAMEEEH .. S0 RS g1 K7
TR G BEREESS A RO S, JFHFEEEARE. HRRTEEY. 2hEAY. #
B EEEEEE S WM. A RRAE SN .

i KEGG 7r#rit s Sl 193 5%, 45 WoR, #1077 PCOS £ IR FE W KLU T JLME 5idE
#%: AGE-RAGE 15 5. FoxO {5 5@ . NF-xB 15 5@ K. JAK-STAT 15 5@ K% . AGE-RAGE 13
S IR S 2 AR SR ORE N, BT LM IR R . SREOAER . FERFSEEIMAESE SR,
ERE PR ZR =) (AGES) AR 5, i 5 40 B MSE b e S B B0 4R P2 32 PR (RAGE) 45 & I ¥ AE )
MOMi[31]. RAGE 76 IME P 2 41 A & ApoE ' /N At miik, #iFk RAGE W] LAk ApoE ' /N AS I
A7[32]. RAGE I T (5 5 i B% A4 22 R 55 AL B L (MAPK)iE 4G . NF-xB p65 Y2 R i R AV A | 2
S L 1) 7] 70 SR A0 B () 2 A o X IZ RS 5 A T 00 S SR FR S P LA SRE | TiE 4 S (ROS) Iy 7 A= i
P WL (VSMCs) 7E ML BEIE RS, INE AS i A8 1T S m B By )R . [RItk,  #0i1) RAGE B
J HH 5 A LRI 2 2 A F A DRI RIS 5@ B mT B A R T AS IR [33]. 2 IISLIRIESE: XCERAE
F1-O1 (FoxO1)& Z MR Z M 5r, AE AT EHEIURE-3-HEF(PI3K)/& 1l B (Akt). JUER{E BT A
T2 MCHE 1 (Sirtl) 55 5@ 1 R HEm e DS AS B FE & 15 B E AR I [34] [35]. Janus SIS 5
e 3 S O R 1 (JAK-STAT) A% I8 N 1) 280 R RIS AR, 05 1) JAKISTAT B2 LE T VSMC
YR ARG 3B Ak B SCEEE F[36]

5. &hig

ZE LRIk, CMLVBYT AS IR ER N FTREEM L 3. B FMRE. JIT MR ABREER, RREER.
HE R, PSRN %, BN CEIERA AGE/RAGE. FoxO. NF-kB. JAK-STAT %5 5il#%, CML
FIREIE IS DA AR s AS BERE, (HS0TH S RATAAE— 8 SR BR P AR SEG 1 504 2505k B BA IR 45His PR Fn s
SR, A Bl PEAEE AN i, SR MR A B AN R TT RE, B2 U se it 4 SRt k2 ok
H B SR B AN S5, PTREA — e R PH M SR B B M e 4, 5 Bkd i S s DA b 2 SR AT BRI
EEWH

RS | AR 4T H (2021J01871)

&E 3k

[1] %47, RaSo. shEKEFRREL P PEEERG IR & R ILiR(2021 4F) [J/OL). R EFFPEEL AR &, 1-7[2022-03-07].
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