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Abstract: Objective
based on network pharmacology. Methods

To investigate the mechanism of Zanthoxyli Radix for promoting blood circulation and removing blood stasis
Traditional Chinese Medicine System Pharmacology Database and Analysis Platform
(TCMSP) and PharmMapper server were searched to screen the active ingredients and related targets of Zanthoxyli Radix. The
related targets of syndrome of blood stasis were screened through OMIM,TTD, String and other databases,and the protein — protein

interaction (PPI) network was constructed. The active ingredients — targets — diseases network was constructed through Cytoscape
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3.5.1 software to obtain the targets directly related to Zanthoxyli Radix for promoting blood circulation and removing blood stasis.
Kyoto Encyclopedia of Genes and Genomes (KEGG) pathways analysis of the screened targets was conducted through DAVID
database. The biological functions of related targets were analyzed through Cytoscape 3.5.1 software. Finally the active ingredients —
key targets — pathways network was constructed. The ingredients and targets were verified through molecular docking technology.
Results Nineteen active ingredients were obtained from Zanthoxyli Radix, including chelerythrine, sanguinarine, diosmetin, sesamin
and so on. Twenty — four direct targets were obtained from Zanthoxyli Radix, including cyclooxygenase — 2 (COX — 2) , endothelial
nitric — oxide synthase (eNOS) , prothrombin (F2) , serine — threonineprotein kinase (AKT1) , vascular endothelial growth factor
receptor 2 (VEGFR2) , matrix metalloproteinase — 3 (MMP3) , fibrinogen <y chain (FGG) and so on. The most relevant pathways for
promoting blood circulation and removing blood stasis with Zanthoxyli Radix included vascular endothelial growth factor (VEGF),
platelet activation, cyclic adenosine monophosphate (cAMP) , focal adhesion, tumor necrosis factor (TNF) , phosphatidylinositol 3 —
kinase / serine — threonine protein kinase (PI3K/ AKT) and other signaling pathways. The molecular docking results of ingredients
and targets were all lower than — 5 kcal / mol. Conclusion Zanthoxyli Radix plays a role in promoting blood circulation and
removing blood stasis through the multi — components, multi — targets and multi — channels, and its mechanism may be related to
VEGF, platelet activation and other signaling pathways.
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Tab.1 Basic information of active ingredients of Zanthoxyli Radix

ERAS D ERAD A My AlogP Hdon Hace DL OB(%)
MOLO014SS % 0.3 325 0 4 0.8 30.67
MOLOOId6l =58 B F4k 349.41 391 0 5 0.81 27
MOLOOI1474 oAk B35 341 0 4 0.8 37.81
MOLO0ISSS % Jikks & 3543 224 0 6 0.8 5655
MOLOO2644 %% 3003 364 05 0.28 40.19
MOL002663  # % 259.28 233 0 5 0.2 4014
MOL00288I A& A3 30028 232 3 6 0.27 3114
MOLOOSO81 5,7- —WAK -A8(3-% 290.34 332 0 5 0.19 4577
E-2-%-1-%)-2-

FE-4H-4%-4-8
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Fig.1 Network of active ingredients — predicted targets of Zanthoxyli Radix
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Fig.2 Network of active ingredients — targets — diseases of Zan-
thoxyli Radix for promoting blood circulation and removing

blood stasis
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Tab.2 Potential targets and their topological parameters of Zan-
thoxyli Radix for promoting blood circulation and removing

blood stasis

Uniprot ID AR EGRAREL) PSR R
P00734  BaER(F2) 0.247 26
P31749  ARE - FRRE G B 1(AKTL) 0.093 23
P35354 RAAH2COX -2) 0.074 18
P23219 FRAAH1(COX-1) 0.041 15
PI8031  E@sk & Aka A IB(PTPIB) 0.053 13
P29474 M A — AR A B (eNOS) 0.034 13
P12821 o RRF BB (ACE) 0.047 12
PI5056  RAF#87% & (BRAF) 0.025 12
P10721 ek | Tk Rk (KIT) 0.034 11
P07900 AR E BB 900 KAk A E A 1(HSPIOAAT) 0.012 11
P49888  ARE #4588 IEL(SULTIEL) 0.018 10
P02679 & ERY4H(FGC) 0.053 9
P35968 @ MK eI AKEF %k 2(VEGFRL) 0.007 9
P08254 BFe B Q8 3(MMP3) 0.013 9
P63000  RasA8% C3W&&Z &4 1(RACT) 0.004 8
P06276  AesiB:E(BCHE) 0.012 8
P27338  EBAMEEB(MAO-B) 0.036 8
P07550 B, B LEE L AR(ADRB2) 0.010 7
Q14449 AKATZHKLEEEE 14(CRB14) 0.023 7
P11413 FE-6- BB - BAH(GEPD) 0.016 7
P16442 AR A ABO £ 448 (ABO) 0.012 6
P23946 BEBE(CMAL) 0.005 4
P49763  FsAA KRBT (PGFP) 0.000 3
P17752 & 28 5 - #1E 1(TPHI) 0.000 2
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Fig.3 Potential targets of Zanthoxyli Radix for promoting blood

circulation and removing blood stasis
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Tab.3 KEGG pathway enrichment of potential targets

ARLMH(EX) REXT bR PE
BE N KA KBTS 5% (VEG signaling pathway) 5 0 36x107
5 - AR E B(Serotonergic synapse) 5 0 38x10
Rapl 45 % # % (Rapl signaling pathway) 6 U 4dx10
BRBIGS - ) LAR - ARBRORBETEBODK) 7 B 510
AKT signaling pathway)
B I R385 (Regulation of ipolysis n adipocytes ) 4 6 7Ix10"
Fe 2 1272 (Pathways in cancer) 1 B 1L1x10°°
# % it (Focal adhesion) 5 20 3.7x10°°
Ras 15 % 5 (Ras signaling pathway ) 5 0 5.2x10°
MR (Platelet activation) 4 16 7.8x10°
ZkE A 8 8 (Acute myeloid leukemia) 3 2 14x107
2 A8 Colorectal cancer) 3 12 1.6x107
J2 249 2 ALK A Central carbon metabolism in cancer) 3 12 1.7x10°2
F S (Pancreaic cancer) 3 12 1.8x107
B4 78 (Renal cell carcinoma) 3 12 1.9x10°
SRAER LS % 34 cAMP signaling pathvay) 4 6 2.4x10°
Fz P 9% 4 § 2 (Proteoglycans in cancer) 4 16 2.5x107
ZEN-F R R (Progesterone - mediated oocyte maturation) 3 12 31107
#71#A (Prostate cancer) 3 2 32107
SB35 (Rstrogen signaling pathwvay ) 3 2 39x107
IR R 45 585 (TNF signaling pathway) 3 12 45x107
F 5y 2365 (Tnsulin resistance) 3 12 4.6x107
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AKT W BERR 1L, 75 5 40 M 08 1~ ok 55 40 i i 38 34 s, B
1k I Y RE HE— 25 R A= B iR — FR 8000 i I A BELE
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AT BB 3 Ao Y8R S8R X IS PN B ) AR A 0, DA T i
175 N B B FLRA SR W B IE 8 B L AR L A
AR 129045 B A3, w00 46 46 A DU TR e I R R i 5
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Fig.4 Annotation of biological functions of antithrombotic target proteins of Zanthoxyli Radix
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Fig.5 Network of active ingredients — key targets — pathways of
Zanthoxyli Radix for promoting blood circulation and removing
blood stasis
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Tab.4 Docking results of key ingredients and targets (kcal/mol)
b4t by At

JRBAR | MRS

COX-2(3LN1)  F2(1T5G)  AKT1(3096)

COX - 2(HEM) -7.8

F2(ARG) -7.2

AKT1(1Q0) -9.1
VX200 -7.6 8.6 -8.5
HIE R, -7.4 7.4 -9.1
et R4 -7.4 -7.9 -8.0
YV E -8.8 -9.1 -9.4

V= :3LNI1, 1T5G, 3096, HEM, ARG, 1QO H R BEAR 3, & 4k ¥,
&89 PBD 1D,
Note:3LN1,1T5G,3096,HEM,ARG,IQO are the PBD ID of original

ligands or key targets.
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COX — 2 {36 M BB S AT L HICHY 19 o F2 800 J5 B
B UL R 2T A AR DR A R AR R B T T B O
Vo, VI VI, XINEE 7, [R) it 42 981 & 1 C 24, BRI afi /)y
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BEBE B b 35 1
EREEEAR
T ) LR g
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Fig. 6 Molecules docking of key ingredients and targets
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