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Study on the mechanism of anti-atherosclerosis effect of Cydonia Oblanga
Mill. in Xinjiang based on network pharmacology
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Abstract : To study the active compounds and their targets of Xinjiang Cydonia Oblanga Mill. (COM) by network pharmaco-
logical method, and to construct a component-target-pathway network to explore its anti-atherosclerosis “multi-components,
multi-targets , multi-pathways” mechanism. Ten main active compounds related to atherosclerosis were collected from different
databases ,and 10 main targets were predicted ,which involved in the biological functions of vascular smooth muscle cell prolif-
eration, white adipocyte differentiation, and participated in PPAR signaling pathways, reflecting the multi-components, multi-

targets and multi-pathways mechanism of COM. The characteristics provide a scientific basis for explaining the mechanism of

atherosclerosis.
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Table 1  Active compounds from COM screened by ADME

G i A

MOL ID Active compound /DLA
MOL000437 Mt & Tsoquercitrin 0.77
MOL004368 Wik fz 2% 3-2FLBEEF Quercetin 3-galactoside 0.77
MOL008498 IR/ BEHLR Ursolicacid 0.75
MOI1.000359 2 8§ B Sitosterol 0.75
MOLO000415 7T Rutin 0.68
MOL001320 EAF Amygdalin 0.61
MOL002773 B-1H% NTF Beta-carotene 0.58
MOL001955 52 Chlorogenic acid 0.33
MOL000098 il iz 2% Quercetin 0.28
MOLO000422 1125 fi Kaempferol 0.24
MOL1.000492 JLZSH Catechin 0.24

TE: DLOEZGHE) fii e brife DL=0. 18, i M4 i DL 9 R/NRHET .

Note : DL( Drug-like) screening standard DL( = 0. 18) ,the active ingredients are sorted according to the size of DL.
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Table 2 The main targets and active compounds in COM

ES TP B R A i
Sort Active compound or target Degree
PR % % Quercetin 154
Avtive compound BESLR Ursolicacid 36
1125} Kaempferol 63
B-11% & Beta-carotene 22
7T Rutin 21
JLZE % Catechin 11
Wit Hz & 3-2EFLBELF Quercetin 3-galactoside 9
S JFAR Chlorogenic acid 9
#{-4F Amygdalin 7
St & Tsoquercitrin 3
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2:5% 2 ( Continued Tab. 2)

IS PR B FEH A FI R
Sort Active compound or target Degree
25 5§ B Sitosterol 3

Nuclear receptor coactivator 2( NCOA2)
Prostaglandin G/H synthase 2 ( PTGS2)
DNA topoisomerase 1I( TOP2A)
Prostaglandin G/H synthase 1 ( PTGS1)
Heat shock protein HSP 90 ( HSP9OAAL)

Target name

Peroxisome proliferator activated receptor gamma( PPARG)
Phosphatidylinositol4 , 5-bisphosphate 3-kinase catalytic subunit, gamma isoform

(PIK3CG)
Arachidonate 5-lipoxygenase ( ALOXS)

Caspase-3 ( CASP3)

Hyaluronan synthase 2( HAS2)

mRNA of PKA Catalytic Subunit C-alpha( PRKACA)
Interstitial collagenase( MMP1)

Trypsin-1 ( PRSS1)

Retinoic acid receptor RXR-alpha( RXRA)
Transcription factor p65 ( RELA)

Tumor necrosis factor( TNF)

Glutathione S-transferase P( GSTP1)

Type [ iodothyronine deiodinase( DIO1)
RAC-alpha serine/threonine-protein kinase ( AKT1)
Apoptosis regulator Bel-2( Bel-2)

Transcription factor AP-1(JUN)

Heme oxygenase 1 ( HMOXI )

Cytochrome P450 3A4 (CYP3A4)

Cytochrome P450 1A2(CYP1A2)

W W W W W W W W W W W Ww W ks~ b B~ B B B 0 L NN

TE - i PEPRIE Degree =3 AT L1 ANIGEALAIFI 24 AAFEHIFE AL, IF44 I Degree B9/ MKUKHER o

Note ; Screening criteria Degree( =3) consisted of 11 active ingredients and 24 target sites,which were sorted according to the size of Degree.
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Fig. 1 The compound-target network
T 2L B AR FT M 0 s W B AR R R DB AR/ i Degree JUAE , BIVE At BEBRCIZ 1Ym0 2, 76 0 2% 4 F N2 g v O BB BE
R, AW A EGE . Note : The red circle represents the active compounds jthe blue wedge represents the main target ; the size of the graphic
area is determined by Degree, that is, the larger the degree of freedom,the more obvious the node is, the greater the degree of association in the network

topology , the stronger the biological importance.
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Fig.2 The venn diagram of drug targets and disease targets
T 2230 KA G HE  14 A5 A7 30 AR R AS AR G 1
123 A~ v ] 3 2 XU AR 25 -5 FE AT #E KA 10 4>, Note: The
left region represents 14 drug targets ; the right region represents 1 123
AS-related targets;and the middle overlapping region represents 10

drug-disease targets.

3 (Score) =5. 0, REAA S IES S ME(FR 3) .

x3 EERSSEIELRSNS FIE(ESS=5.0)
Table  Docking scores between active compounds and main targets( Score=5.0)
P> e winss HLAR XAy T PR3 o= A Xf A5y
Active compund PubChem 1D Target Score Active compund PubChem ID Target Score
REHLZ Ursolicacid 45358157 TOP2A 8.405 RXRA 5.540
NCOA2 8.340 AKT1 5.362
PPARG 8.306 513 Amygdalin 34751 NCOA2 7.047
GSTPI1 8.161 TOP2A 6.69
HMOX1 7.54 PPARG 6.607
CASP3 7.486 GSTP1 6.429
RELA 7.167 HMOX1 6.392
MMP1 7.098 RELA 6.062
AKT1 5.842 CASP3 5.715
RXRA 5.758 MMP1 5.637
B Sitosterol 222284 TOP2A 8.405 RXRA 5.609
NCOA2 8.340 AKT1 5.401
PPARG 8.306 JLZEZ Catechin 9064 TOP2A 7.103
GSTP1 8.161 HMOXI1 7.082
HMOX1 7.54 NCOA2 6.993
CASP3 7.486 MMP1 6.685
RELA 7.167 AKT1 6.649
MMP1 7.098 RELA 6.229
AKT1 5.842 PPARG 5.557
RXRA 5.758 GSTP1 5.343
Qﬁfjﬂitﬁiﬁie 44259092 TOP2A 8.274 Hit 2 R Quercetin 5280343 HMOX1 7.126
NCOA2 8.247 TOP2A 7.057
PPARG 7.718 NCOA2 6.928
GSTP1 6.894 AKT1 6.672
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2% 3 ( Continued Tab. 3)
T Ry =3 % a2 A5, AR5 T LAY =35 A5 XA 53
Active compund  PubChem 1D Target Score Active compund  PubChem ID Targel Score
WiLH 22 3 U 44250092 CASP3 6.678 W5 2 Quercetin - 5280343 MMP1 6.660
Quercetin 3-galactoside RELA 6.257 RELA 6.651
HMOXI 6.178 GSTPI 6.169
MMPI 6.102 RXRA 5.995
RXRA 5.889 PPARG 5.692
AKTI 5.398 1% 5280863 HMOXI 7.008
T Rutin 5280805 TOP2A 8.355 Kaempferol TOP2A 7.07
NCOA2 8.199 NCOA2 6.916
PPARG 8.003 AKTI 6.687
GSTPI 6.766 MMPI 6.633
CASP3 6.608 GSTP1 6.457
RELA 6.429 RELA 6.292
HMOXI 6.324 PPARG 5.478
MMP1 6.175 AR 1794427 NCOA2 6.769
RXRA 5.450 Chlorogenic acid PPARG 6.545
AKTI 5.314 HMOXI 6.394
Shf % Tsoquercitrin 5280804 NCOA2 7.125 TOP2A 6.207
PPARG 6.889 GSTP1 5.848
TOP2A 6.812 CASP3 5.547
GSTPI 6.385 RELA 5.517
CASP3 6.228 RXRA 5.484
HMOXI 6.124 AKTI 5.456
RELA 5.908 MMPI 5.417
MMPI 5.595

TE AR Score =5. 0,347 10 AT LS FI 10 AEHIFE £, FFAEAR R TG PE 53 200 T 42 R Score Y/ IMEIRFESF o

Note ; Screening Score( =5.0) consisted of 10 active compounds and 10 target sites, which were sorted according to the size of Score under the same cate-

gory of active compounds.
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Fig. 3 Functional grouped network for the main targets
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Fig. 4 Pathway grouped network for the main targets
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Fig. 5 The active compound-target-pathway network
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