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Molecular Mechanisms of Yinxing Mihuan Oral Solution on Coronary Heart Disease and

Anxiety Disorder Based on Network Pharmacology
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[ Abstract ] Objective: To reveal the molecular mechanism of Yinxing Mihuan oral solution for coronary
heart disease and anxiety. Method: The effective ingredients in Yinxing Mihuan oral solution were obtained from
Comparative Toxicogenomics Database ( CTD ), and thetarget genes of coronary heart disease and anxiety were
obtained from Human Phenotype Ontology ( HPO) and Disease Connect. STRING database was used to build

thetarget gene networks of the effective components in Yinxing Mihuan oral solution and coronary heart disease and
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anxiety. The Gene_ Ontology (GO) biological process functions and targeted Kyoto Encyclopedia of Genes and
Genomes (KEGG) pathways of the gene networks of the drug and the two diseases were compared by DAVID
bioinformatic software 6. 7. Result: The target gene network of Yinxing Mihuan oral solution had 32 genes, such as
phos-phatase and tensin homolog (PTEN), interleukin (IL) -10, Smad3, 557 GO functions, such asregulation
of biological, qualitylipid homeostasis and homeostatic process; 20 KEGG pathways were overlapped with coronary
( SQSTM1 ), super oxide dismutase ( SODI1 ),
paraoxyphosphatase 1 ( PON1 ), 260 GO functions, such as developmental process, cellular component

heart disease; 16 genes, such as sequestosome 1
organization, sensory perception of sound, and 10 KEGG pathways were overlapped with anxiety disorders.
Literatures verified that 10 pathways were associated with coronary heart disease and 4 pathways were associated

with anxiety. Conclusion; Yinxing Mihuan oral solution may play a therapeutic effect on coronary heart disease and

anxiety by intervening MAPK signaling pathway.

[ Key words ] coronary heart disease;

network pharmacology
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anxiety disorders;

Yinxing Mihuan oral solution;
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Fig. 1 Target genes comparison between Yinxing Mihuan oral

solution and coronary heart disease/anxiety

Table 1 Number of target genes in effective components of Yinxing Mihuan oral solution

% YR e H 1'% LA R #H
AR TR A ginkgolide A 11 AV N genistein 2 315
RSN EE B ginkgolide B 22 LE# catechin 2 962
AN C ginkgolide C 3 R vanillic acid 16
A TR T ginkgolide J 1 JRILZE R protocatechuic acid 23
Wit iz & quercetin 4092 2 J R chlorogenic acid 138
FREZX isorhamnetin 53 JRAE T E procyanidin 4
[EE AN bilobalide 8 5 il flavonoids 9 600
i i R stearic acid 37 5-¥% F M 5-hydroxymethylfurfural 2
KRG % daidzein 230 H 5% i mannitol 118
PR 1 g uracil 5999 R dextran 722
1, el 750 45 725 b glucopyranose 58 BT adenosine 669
94 guanosine 44 % fi S ergosterol 91
x2 BUORERESRTEFORBRAZEENERAER
Table 2 Common target genes between Yinxing Mihuan oral

solution and coronary heart disease/anxiety

PRI FH

PTEN,IL-10,SMAD3, APOE, ALDH2, FAS,PONI,
FOS, ABCAl, CXCLI2, IRSI, CAVI, SLC30Al,
APOB, PPARG, TERT, NOS3, CYP7Al, TLR4,
TP53,RAF1, LDLR, LPL, TCF712, JAK2, CTNNBI,
IL-12B, ESR1, ACTA2, VEGFA, IL-I2A, CCL2

e 0>

£5 EE SQSTM1, SODI, PONI, BDNF, CLU, IGFIR,
GRN, ABCC4, NR3Cl, PPARGCIA, PDGFRB,

DRD2, PARK7, PDGFB, COX1, COMT
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Fig.2 Target gene networks of Yinxing Mihuan oral solution, coronary heart disease and anxiety
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Table 3 Top 10 GO biological functionsofcommen target gengs network of coronary heart disease with Yinxing Mihuan oral solution

gL GO T fE P A

P Wy R 1.92x10 " HNF1A, E2F4, LDLR, PPARG, TGFB3, TLR4, PTEN, CXCLI2, IL-10, CTNNBI,
TGFB2, APOA4, APOB, LPA, APOE, LCAT, APOAS, ERAPI, GUCYIA3, CETP,
NOS3, FAS, TERT, IDUA, LIMKI, ACTA2, MLXIPL, TP53, MYH9, IRSI, LDLRAPI,
VEGFA, CAV1, CCL2, MYL2, ENPPl, CCR1, ELN, ASZl, ABCAl, CALR, TCF7L2,
SLC30A1, PCSK9, LPL, LIPA, SMG6, TGFBR1, PSRCI, SMAD3, WRN, PTPNII,
ABCGS, ABCGS, JAK2, SERPINDI, LIPC

g ka2 1.63 x10°'® LPL, CAV1, LDLR, PPARG, ABCAl, LDLRAP1, ABCG8, APOA4, APOB, ABCGS,
APOE, LCAT, APOA5, PCSK9, CETP, LIPC

W B £ 17 232 AL 4 5.92x10"°'6 CAV1, E2F4, CCL2, HNFIA, LDLR, ENPPl, CCRI, PPARG, ABCAI, CALR,
TCF712, CXCLI2, CTNNBI, APOA4, APOB, APOE, SLC30Al, LCAT, APOAS,
PCSK9, CETP, FAS, TERT, IDUA, LPL, LIPA, SMG6, MLXIPL, TP53, WRN,
LDLRAPI, IRSI, PTPNI1, ABCGS, ABCGS, VEGFA, JAK2, LIPC

JIEL i 2 5P i 1.84 x10 1% APOA4, ABCG8, CAVI, APOB, ABCG5, LDLR, APOE, LCAT, PCSK9, CETP,
ABCA1, LIPC, LDLRAPI

EEASPEES 1.84 x10 1% APOA4, ABCG8, CAVI, APOB, ABCG5, LDLR, APOE, LCAT, PCSK9, CETP,
ABCAI, LIPC, LDLRAPI

fh2efa s 5.72 %101 CAV1, HNFIA, CCL2, LDLR, ENPPI, CCRI, PPARG, ABCAl, CALR, TCF712,
CXCLI2, APOA4, APOB, APOE, SLC30Al, LCAT, APOAS, PCSK9, CETP, IDUA,
LPL, MLXIPL, TPS3, IRSI, LDLRAPI, PIPNIl, ABCGS, ABCGS, VEGFA,
JAK2, LIPC
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ZiR3
L GO D P #5
A BRI 1 T 7.16 x 10" HNF1A, GDF¥7, PPARG, TGFB3, PTPN22, TLR4, CXCL12, PTEN, IL-10, CTNNBI,

TGFB2, APOA4, FOS, APOB, APOE, APOA5, ERAPI, GUCY1A3, NOS3, CALCRL,
FAS, AGPAT2, PIGA, ATF7IP, C4A, LIMKI, MLXIPL, ESR1, TP53, IL-6y, IRSI,
LDLRAP1, VEGFA, TLI2A, TL12B, SMARCA4, CAVI, CCL2, PRTN3, ASZl, ABCAI,
CALR, TCF7L2, TCF21, MIA3, PEMT, PCSK9, LPL, FLTI, IKZF1, KL, TGFBRI,
PSRC1, TGFBR2, SMAD3, PTPN11, PONI, JAK2, FOXE3, DNM2

i B R 1.37 x10 ™ CAV1, HNFIA, ENPPI, PPARG, TGFB3, ABCAl, CALR, TCF712, PTEN, CXCLI2,
IL-10, TGFB2, APOA4, MIA3, APOB, APOE, APOAS, PCSK9, NOS3, CETP, LPL,
FLT1, TGFBRI, SMAD3, IL-6y, IRS1, LDLRAPI, PTPNI1, ABCG8, ABCG5, VEGFA,
PONI, JAK2

e 3ok A G B 1.44 x10 ' HNF1A, PPARG, TGFB3, TLR4, PTEN, IL-10, CTNNBI, TGFB2, APOA4, APOE,
GUCY1A3, CETP, NOS3, CALCRL, FAS, TERT, ATF7IP, ZC3HC1, BRAF, MLXIPL,
ESRI, TP53, IL-6y, IRSI, VEGFA, IL-12«, IL-128, CUX2, SMARCA4, CAVI, CCL2,
MYL2, ENPP1, ASZl, ABCAl, CALR, TCF7L2, TCF21, MIA3, PEMT, PCSK9,
COI4A2, IKZF1, TGFBR1, PSRCI, TGFBR2, CTLA4, SMAD3, PTPNI1, ABCGS,
ABCG5, GLA, MLX, PONI, LRP6, JAK2

B R 4.57 x10 1 MEF2A, HNF1A, E2F4, PPARG, TGFB3, PTPN22, PRKG!, PTEN, CXCLI2, IL-10,
CTNNBI1, TGFB2, APOB, OSR1, APOE, APOAS, ERAPI, NOS3, CALCRL, FAS, LOX,
IDUA, BRAF, TP53, IL-6y, MYH9, IRSI, VEGFA, TL-128, SMARCA4, CAVI, CCL2,
MYL2, ENPP1, MRAS, ELN, ASZI, TCF7L2, TCF21, SH2B3, PCSK9, PPAP2B, LIPA,
FLT1, IKZF1, TGFBRI, TGFBR2, FBN1, LMNA, SMAD3, ALDH2, MYHIl, JAK2,
FOXE3

*4 ERFERORABAREENERELRSEENKEE GO IhEERT 10

Table 4 Top 10GO biological functionsofcommen target gengs network of anxiety with Yinxing Mihuan oral solution

fEBAE GO ke p L=

e RN 3.00 x10 1 FGFS, CASR, TACR3, WFSI, FGF17, MYO7A, GNALl, USHIG, SLC6A4, HIRA,
MLHI, GNRHR, SPRY4, MEN1, BDNF, ANG, PAK3, MAPT, PMS2, USH2A, CDH23,
SATB2, LIMK1, RREBI, ALDH5A1, FMRI, MDGA2, CCNF, MLXIPL, PPARGCIA,
DCTN1, PROK2, ARVCF, PSENI, GTF2IRD1, GRN, FLII, PDGFRB, GNAS, SGCE,
FAIM2, DEAF1, FGFR1, ERBB4, DRD2, NDP, ELN, CLU, SOX5, RRM2B, NR3Cl,
PFNI, IGFIR, KRAS, CHD7, SQSTMI, NKX2-1, NEFH, HS6ST1, PPP2R2B, MSH6,
GNRHI, HTT, MSH2, TGFBR2, HSPG2, TBX!, FIG4, SODl1, EPHA4, PKPI,
PRKARIA, CACNAIA, TLL1, HTR2A, DUSP6

2 il 1%, 43 4 21 1.06 x 10 1 PDGFB, MYO7A, USHIG, HIRA, MLHI, MLH3, AIP, MENI, KISSI, BDNF,
RAD21, ANG, MAPT, TARDBP, SEC24C, USH2A, CDH23, CLN3, CLRNI, SATB2,
LIMKI, ALDHSA1, CCNF, OPTN, PPARGCIA, DCTN1, PSENl, BAZIB, GTF2I,
USHIC, JMJDIC, PRNP, FGFR1, ERBB4, DRD2, NEK!, NDP, CLU, ELN, RRM2B,
NR3C1, PFN1, IGFIR, KRAS, CHD7, NIPBL, NKX2-1, NEFH, MSH6, TAFl, HTT,
MSH2, TGFBR2, HSPG2, PCDHIS, FIG4, SODI, SMC3, EPHA4, ATXN2, VCP,
KPTN, SMCIA, HDACS, CACNAIA

P R 1.31 x10~° CLRN1, WFS1, MYO7A, NDP, USHIG, TBXI, PCDHI5, SOD1, CHD7, USHIC,
KPTN, USH2A, CDH23

LA S 354 1 JB86 i e o 2.65x10° CLRN1, WFSI1, MYO7A, NDP, USHIG, TBX1, PCDHI15, SODI, CHD7, USHIC,
KPTN, USH2A, CDH23

LMY R E 4.62x10°° FGF8, CASR, WFSI, FGF17, MYO7A, GNAIl, USHIG, SLC6A4, HIRA, MLHI,
GNRHR, SPRY4, MEN1, BDNF, ANG, PAK3, MAPT, PMS2, USH2A, CDH23, SATB2,
LIMK1, RREBI, ALDHSA1, FMRI, MDGA2, CCNF, DCTNI, ARVCF, PROK2, PSENI,
GTF2IRD1, GRN, FLII, PDGFRB, GNAS, SGCE, FAIM2, FGFR1, ERBB4, DRD2,
NDP, ELN, CLU, SOX5, RRM2B, NR3Cl, PFN1, IGFIR, CHD7, NKX2-1, NEFH,
HS6ST1, MSH6, GNRHI, HTT, MSH2, TGFBR2, HSPG2, TBXI, FIG4, SOD1, EPHA4,
PKP1, PRKARIA, CACNAIA, TLLI
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w4
fEREAE GO fiE P #

RN A= i 5.03 x10° PDGFB, MYO7A, NEK1, NDP, CLU, ELN, HIRA, MLH1, RRM2B, MLH3, NR3C1,
AIP, MEN1, KISSI, PFN1, KRAS, NIPBL, CHD7, RAD21, ANG, MAPT, TARDBP,
NEFH, MSH6, CLN3, SATB2, LIMK1, HTT, MSH2, CCNF, OPTN, FIG4, SODI,
PPARGCIA, SMC3, DCTN1, BAZIB, PSENI, KPTN, JMJDIC, SMCIA, HDACS

11k 5.68 x10~° CLN3, CASR, PDGFB, HTT, WFS1, DRD2, ATPIA3, TBX1, COMT, SODI1, FIG4,
PARK7, PROK2, EPHA4, BDNF, KISSIR, KRAS, CHD7, PSENI, NKX2-1, PDGFRB,
CACNAIA, HTR2A, CDH23

-1 R A7 1.12x10°%  CLRN1, USH1G, MYO7A, USH1C, PCDH15, CDH23

fril S EE 1.15x10°* FGF8, CASR, WFSI, FGF17, GNAIl, USHIG, MYO7A, SLC6A4, HIRA, MLHI,
MEN1, BDNF, ANG, MAPT, PMS2, USH2A, CDH23, SATB2, LIMKI, ALDHS5AI,
MDGA2, CCNF, FMRI, MLXIPL, DCTN1, PROK2, PSEN1, GRN, PDGFRB, SGCE,
GNAS, FAIM2, DEAF1, FGFR1, ERBB4, DRD2, NDP, CLU, ELN, SOX5, RRM2B,
NR3C1, IGFIR, PFN1, KRAS, CHD7, NEFH, NKX2-1, HS6ST1, MSH6, HTT, MSH2,
TGFBR2, HSPG2, TBXI, FIG4, SOD1, EPHA4, PRKARIA, CACNAIA, TLLI

ot 0 84 1) 2 i 1.39 x10~%  CASR, TACR3, PDGFB, VAPB, TBK1, WFS1, MYO7A, USHIG, ADCY5, SLC6A4,

MLHI, PINKI, MLH3, AQP2, AIP, MENI, BDNF, KISSIR, RAD21, ANG, CPOX,
PMS2, USH2A, PMS1, CDH23, CLN3, CLRN1, PPARGCIA, PROK2, PSEN1, BAZIB,
RFC2, USHIC, PDGFRB, GNAS, PRNP, TREM2, ERBB4, DRD2, NEKI, NDP, CLU,
RRM2B, COMT, NR3Cl, RNF125, IGFIR, KRAS, CHD7, GP1BB, SQSTMI1, NKX2-1,
ND6, MSH6, GNRHI, HTT, MSH2, TGFBR2, ATP1A3, PCDHIS, TBX1, FIG4, SODI,
SLC6A19, PARK7, SMC3, EPHA4, COX3, VCP, PRKARIA, PONI, SMCIA, PON3,
CACNAIA, HTR2A

2.5.2 KEGG i %

A 2 B 1T MR VR e A
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