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Fig.1 Ingredients-target network diagram of Pollen typha
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Quercetin
gﬁ%%k;s, 8- H &
YR - bt I
54377-24-1 7-Hydroxy-5. 8- di- 19 0. 22 0.39
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Kaempferol
£ s
MOL.000354 5B . 11 0. 06 0. 37
Isorhamnetin
A6 R DU R
MOI1.001439 Arachidonic acid 9 0.08 0. 36
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Fig.2 PPI network diagram of the active ingredients ac-

tion targets of P.typhae
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hsa05200:Pathways in cancer

ko05418:Fluid shear stress and atherosclerosis
ko04657:IL-17 signaling pathway
ko05152:Tuberculosis

hsa04926:relaxin signaling pathway
ko04020:Calcium signaling pathway
hsa04066:HIF-1 signaling pathway
k005206:MicroRNAs in cancer
ko04370:VEGF signaling pathway
hsa04371:Apelin signaling pathway
hsa04726:Serotonergic synapse
hsa04610:Complement and coagulation cascades
ko05204:Chemical carcinogenesis
ko04064:NF-kappa B signaling pathway
hsa04976:Bile secretion

hsa04725:Cholinergic synapse

hsa05211:Renal cell carcinoma
ko05330:Allograft rejection
ko04622:RIG-I-like receptor signaling pathway
ko00380:Tryptophan metabolism
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Fig. 5 Target pathway enrichment analysis of the active ingredients action targets of P. typhae
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Table 4 Target information enriched by main pathways
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Different colors indicate different types. Light green is

the target, light purple is the active ingredient of P. typhae,
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Fig. 6 Component-target-pathway network of P. typhae

5 i i& P58 ROE LEEEE =
GO Description Count LgP Action targets
ABL1,AHR, AKT1, CASP9, MAPK14, CYP1B1, ACE, EGFR, ESR1,
GO:0071396 Cellular response to lipid 20 - 27 ESR2, NR3C1, CXCL2, GSTP1, IL1B, IL6, IL10, CXCL10, LDLR,

NR3C2,MMP2,NOS2,NOS3,SERPINE1,PGR,PLAT,RET, TNF
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Continued table 4
i Ejipes SO Xt A FH 0
GO Description Count LgP Action targets
PARP1,AKT1,CASP3,CASP8,CASPY,EGF,EGFR,ESR1, ESR2, FG-
hsa05200 Pathways in cancer 19 -27 FR1,GSTMI1, GSTP1, HMOXI1, IFNG, IL2, IL6, JUN, KIT, MMP1,
MMP2, MMP9,NOS2,PRKCA ,PTGER3,PTGS2,RET, VEGFA
Response 16 livopolveac ABL1, AKT1, APOB, CASP3, CASP8, CASPY9, MAPK14, ACE, CX-
G0:0032496 h“f? d‘“e popolysac 27 - 26 CL2.GSTP1, IL1B, IL6, IL10, CXCL10, MAOB, MPO, NOS2, NOS3,
chande SERPINE1,PTGS2,SELE, THBD, TNF
AKT1, CASP3, CASP8, CETP, CXCL2, HMOX1, IFNG, IL1B, IL6,
WP4754 1L-18 signaling pathway 29 - 26 IL10, JUN, KCNH2, MMP1, MMP2, MMP3, MMP9, NOS2, PRKCA ,
PTGS2, TNF, VEGFA,PLA2G7
Response to molecule of CD40LG,AKT1, APOB, CASP3, CASP8, CASPY9, MAPK14, ACE, CX-
G0:0002237 }p s 25 -25 CL2,GSTP1, IL1B, IL6, IL10, CXCL10, MAOB, MPO, NOS2, NOS3,
acterial origin SERPINE1,PTGS2,SELE, THBD, TNF
ABL1, APOB, CASP3, CASP8, CASP9, CD40LG., MAPK14, CXCL2,
hsa05417 Lipid and atherosclerosis 34 -25 1L1B,1L6,]JUN,LDLR, MMP1, MMP3, MMP9,NOS3, OLR1, PRKCA,
SELE, TNF
Photodynamic therapy - . N
WP3617 induced NE- B Survivel 13 e QB%%%I% gé%%II‘Z,ILS,MMPl,MMPZ,MMPB,MMPQ,PT(JSZ,
signaling
Positi Lation of cell ABL1,AKT1,CYP1B1, EGF, EGFR, F3, F7, FGFR1, HMOX1, IFNG,
G0:0030335 st lf‘; regulation ol ce 17 -24 IL1B, IL6, CXCL10, JUN, KDR, KIT, MMP2, MMP9, NOS3, SER-
migration PINE1,PRKCA,PTGS2,RET, TNF, VEGFA,PLA2G7
Positive rezulation of cell ABL1,AKT1,CYP1B1, EGF, EGFR, F3, F7, FGFR1, HMOX1, IFNG,
G0:2000147 O”ﬂze cgulation ot ce 16 -24 IL1B, IL6, CXCL10, JUN, KDR, KIT, MMP2, MMP9, NOS3, SER-
motiiity PINE1,PRKCA,PTGS2,RET, TNF, VEGFA,PLA2G7
Response to  inoranic ABL1,PARP1, AKT1, APOB, CASP3, CASP8, CASP9, CYP1B1, EG-
G0:0010035 ];pt ¢ g 18 - 24 FR, G6PD, HMOX1, IL6, JUN, KDR, KIT, MAOB, MMP2, MMP3,
substance MMP9,MPO,MTTP,NOS3,PON1,PTGS2,BACE1
Positive regulation of cel- AKT1,AKT1,CYP1BI1, EGF, EGFR, F3,F7, FGFR1, HMOX1, IFNG,
G0O:0051272 lular component move- 16 - 24 I1L1B, IL6., CXCL10, JUN, KDR, KIT, MMP2, MMP9, NOS3, SER-
ment PINE1,PRKCA,PTGS2,RET, TNF, VEGFA,PLA2G7
Positive reaulation of lo- PARP1,AKT1,CYP1B1,EGF,EGFR,F3,F7,FGFR1, HMOX1, IFNG,
G0:0040017 s t‘e cgulation ot 1o 16 -24 IL1B, IL6, CXCL10, JUN, KDR, KIT, MMP2, MMP9, NOS3, SER-
comotion PINE1.PRKCA,PTGS2,RET. TNF, VEGFA,PLA2G7
hsa05418 Fluid shear stress and 15 s ABL1,MAPK14, GSTM1, GSTP1, HMOX1, IFNG, IL1B, JUN, KDR,
sa atherosclerosis MMP2, MMP9,NOS3,PLAT,SELE, THBD, TNF, VEGFA
AKT1, ADRAIA, AKT1, APOB, CA2, CASP3, CASP9, MAPK14,
G0:0009725  Response to hormone 13 -23 CYP1B1, ACE, ESR1, ESR2, F7, NR3C1, HMOX1, IL6, IL10, KIT,
MAOB,NR3C2, MMP2,NOS2,NOS3,PGR.PLAT,PTGS2, TNF
Response to  xenobioti CASP3, ADRA1A, AHR, CASP3, CBR1, CYP1B1, CYP3A4, ACE,
GO:0009410 t.‘P"l 5¢ ¢ 20 -22 GSTM1,GSTP1, HMOX1, IL1B, IL10, JUN, KCNHZ2, MAOB, MMP2,
stimutus NOS2.PDE3A.PTGS2.RET, TNF
AGE - RAGE signaling
4 AGLE s s B ABL1, CASP3, MAPK14, F3, IL1B, IL6, JUN, MMP2, NOS3, SER-
hsa04933 pathway in diabetic com 55 22 PINE1.PRKCA.SELE,THBD,TNF.VEGFA
plications
o B MAPK14,CASP8, MAPK14, CXCL2, IFNG, IL1B, IL6,CXCL10, JUN,
hsa04657 11.-17 signaling pathway 55 20 MMP1 . MMP3. MMP9. PTGS2, TNF
Cellular response to or AKT1,AHR,CASP3,CASP8.CASP9, CHRM3,CYP1B1, ACE, EGFR,
G0O:0071407 . espons 16 -20 ESR1, ESR2, NR3C1, HTR3A, IL1B, IL10, NR3C2, MMP2, PDE3A,
ganic cyclic compound PGR.PLAT.PTGS2, TNF
Regulation of inflamma- MAPK14,ACE. ESR1, F12, GSTP1, IFNG, IL1B, I1L.2, IL6, IL10, LD-
GO:0050727 | guiation « 19 -19 LR. MMP3. MMP9. SERPINEl. PTGER3. PTGS2, SELE. TNF,
ory response PLA2G7,PTGES
ABL1,AHR, AKT1, CASP9, MAPK14, CYP1B1, ACE, EGFR, ESR1,
WP5055 Burn wound healing 47 -19 ESR2, NR3C1, CXCL2, GSTP1, IL1B, IL6, IL10, CXCL10, LDLR,

NR3C2,MMP2,NOS2,NOS3,SERPINE1,PGR,PLAT,RET, TNF
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Study on Targets and Metabolic Pathways of Pollen typhae on
Blood Stasis Syndrome Based on Network Pharmacology

HUANG Xiaoxia,ZHAO Weijun, WU Xiangqin, WANG Kaiyang,ZENG Lu,
WANG Honggang, LIANG Shengwang,LUO Lan

(College of Traditional Chinese Medicine, Guangdong Pharmaceutical University, Guangzhou, Guangdong,510006,China)

Abstract: The targets and metabolic pathways of Pollen typhae were explored to treat blood stasis syndrome
by network pharmacology in this study. Firstly, the targets related to blood stasis syndrome were screened
out though PharmGKB, TTD and CTD databases. Then, the protein-protein interaction (PPI) network was
constructed by String platform,and the potential protein function modules in PPI network were mined. The
biological processes and pathways involved in the targets of active components of Pollen typhae were ana-
lyzed by Metascape platform. And Cytoscape3. 7. 2 software was used to construct the network of ingredient-
target,disease-target and ingredient-target-pathway. Finality, AutoDock Vina software was used to verify the

molecular docking of active ingredients, Aspirin and core targets,and the docking strength between them was
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compared. The results showed that quercetin, kaempferol,isorhamnetin and isorhamnetin 3-O-neohesperidin
were closely related in the participating ingredient-target network, disease-target network and ingredient-tar-
get-pathway network. And they had strong interaction with the human body, which might be active ingredi-
ents in the treatment of blood stasis syndrome. The core targets included vascular endothelial growth factor
(VEGFA) ,protein kinase (AKT1), estrogen receptor (ESR1), tumor necrosis factor ( TNF), transcription
factor (JUN) and mitogen-activated protein kinase 14 (MAPK14),etc. The biological pathways of Pollen
typhae in the treatment of blood stasis syndrome mainly involved VEGF signaling pathway,I1.-17 signaling
pathway and NF-kappa B signaling pathway,and its treatment mainly involved vascular endothelial growth
factor, vascular function and blood circulation. Molecular docking verification showed that the binding energy
of active ingredients and targets less than-5 accounted for 85. 88% ,that is, most of the targets had good bind-
ing activity with quercetin, kaempferol,isorhamnetin and isorhamnetin-3-O-neohesperidin. While the binding
strength of aspirin to the target was lower than that of the active ingredients of Pollen typhae :isorhamnetin
-3-O-neohesperidin, (2R)-5, 7-dihydroxy-2- (4-hydroxyphenyl) benzopyran-4-one, catechin and epicatechin.
The characteristics of multi-ingredient, multi-target and multi-pathway of Pollen typhae were preliminarily
revealed by network pharmacology,and the main possible targets and metabolic pathways of Pollen typhae in
the treatment of blood stasis syndrome were predicted. Moreover,according to the molecular docking results,
isorhamnetin-3-O-neohesperidin, (2R )-5, 7-dihydroxy-2-(4-hydroxyphenyl) benzopyran-4-one, catechin and
epicatechin were the active components of Pollen typhae,and their docking effect with the core target was
better than that of aspirin.

Key words: Pollen typhae ,network pharmacology,blood stasis syndrome, target, molecular docking
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