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Abstract: Objective To study the mechanisms of Liujing Toutong Tablets (LTT) in the treatment of migraine by network
pharmacology. Methods Eighteen components of LTT absorbed into blood were selected as the objects, and targets of compounds
were predicted according to the reverse pharmacophore matching method. The related pathways and correlation analysis were explored
by the MAS 3.0 biomolecule function software and the Kyoto Encyclopedia and Genomes (KEGG) database. Finally, the network of
compound-target-pathway-disease of LTT was constructed by Cytoscape software. Results Eighteen compounds interacted with 88
pathways through 72 targets, of which 36 protein targets and 22 pathways were associated with migraine. Conclusion LTT may play
a role in expelling wind and dredging collaterals, promoting orifice and pain-relieving by intervening with the related pathways of
inflammation, homeostasis of blood vessels, nervous centralis, immunity, and hormonal regulation.
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Table 1 Detail information of compounds

Gi's wEY AU R RIEZIM

1 HIR%E (puerarin) CyHy04/416.11 B

2 KUHIE (daidzein) CysH004254.06  EHR

3 EREIF D (pueroside D) Cp3Hyp0,¢/460.14  EHR

4 BRATHZE (imperatorin)  C,¢H,404/270.09 =hist

5 {fTFAHINEE (bergapten) Cj,Hg04/216.19 H it

6 AKRZJi#E (magnolin) CpHy0,/416.18  FR

7 AR2ZAeHf (magnolflorine) CyH,uNOy/34241  2E3H

8  FMiiE Ceucalyptol)  CyoH0/154.14 4 FH,

PiibI:

9  [IEEE: (ferulic acid) CoH,(04/194.06  FHiA, JIIE

10 Z-BAR Nl (Zligustilide) Cp,H404/190.10  FaA, I

11 7E)IZ B (senkyunolide B) C1,H,04/204.08 1%

12 $54uidf (specnuezhenide) CyHy0,//686.24 LT
13 5K (salidroside)  Ci4Hy04/300.12 LT
14 W [(+)-pulegone] CoH,c0/152.12 ik

15 &M (cinene) CyoH,¢/136.13 P
16 #h/KFI (stachydrine C;H;NOyHCY179.07 8RS 1
hydrochloride)

£

fShe

17 a-J&M (o-pinene) CoH,¢/136.13 I, R
NIEN: %N
b
18  #4ili (menthone) CyoH,30/154.14 Siippt
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Table 2 Information of 36 target protein

UniProtKB HET EgERY N i3 s
PO1112 HRAS GTPase HRas 48 0.080 8
P18031 PTPN1 tyrosine-protein phosphatase non-receptor type 1 12 0.062 9
000204 SULT2B1 sulfotransferase family cytosolic 2B member 1 10 0.054 7
Q02750 MAP2K1 dual specificity mitogen-activated protein kinase kinase 1 44 0.060 7
P08473 MME neprilysin 12 0.083 6
P15056 BRAF serine/threonine-protein kinase B-raf 24 0.0320
P11362 FGFR1 fibroblast growth factor receptor 1 18 0.044 5
P06213 INSR insulin receptor 6 0.0210
P35968 KDR vascular endothelial growth factor receptor 2 4 0.007 6
P08581 MET hepatocyte growth factor receptor 12 0.0214
P12931 SRC proto-oncogene tyrosine-protein kinase Src 12 0.0270
P42330 AKRI1C3 aldo-keto reductase family 1 member C3 2 0.004 1
P00480 OTC ornithine carbamoyltransferase 2 0.003 8
P08709 F7 coagulation factor VII 2 0.004 4
P00734 F2 pyruvate kinase PKLR 12 0.0397
Q16539 MAPK14 mitogen-activated protein kinase 14 40 0.0553
015530 PDPK1 3-phosphoinositide-dependent protein kinase 1 18 0.037 8
P06730 EIF4E eukaryotic translation initiation factor 4E 2 0.004 6
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k2

UniProtKB 5K HHAARR i3 ZE
P01343 IGF1 insulin-like growth factor I 4 0.006 8
P02652 APOA2 apolipoprotein A-II 2 0.002 4
P35558 PCK1 phosphoenolpyruvate carboxykinase, cytosolic [GTP] 8 0.009 7
060760 PTGDS2 hematopoietic prostaglandin D synthase 2 0.003 8
P19793 RXRA retinoic acid receptor RXR-alpha 12 0.0253
P04181 OAT ornithine aminotransferase 2 0.003 8
P11086 PNMT phenylethanolamine N-methyltransferase 0.004 9
P11766 ADHS alcohol dehydrogenase class-3 0.014 5
P14061 HSD17B1 estradiol 17-beta-dehydrogenase 1 0.016 9
P36873 PPPICC serine/threonine-protein phosphatase PP1-gamma catalytic subunit 12 0.0296
P12821 ACE angiotensin-converting enzyme 0.0010
P27338 MAOB amine oxidase [flavin-containing] B 0.006 5
P28845 HSDI11B1 corticosteroid 11-beta-dehydrogenase isozyme 1 0.012 8
P02679 FGG fibrinogen gamma chain 2 0.003 3
P49841 GSK3B glycogen synthase kinase-3 beta 20 0.043 7
P49888 SULT1El estrogen sulfotransferase 0.003 1
P78540 ARG2 arginase-2 0.003 8
Q06124 PTPNI11 tyrosine-protein phosphatase non-receptor type 11 4 0.004 2

R3I 2 MEXERER
Table 3 Information of 22 related pathways
bk J& ZhE S HH
focal adhesion 57 0.090 6 IGF1, MET, BRAF, HRAS, PDPK1, PPP1CC,
KDR, GSK3B, MAP2K1, SRC

VEGEF signaling pathway 40 0.036 8 MAPK14, HRAS, KDR, MAP2K1, SRC

adherens junction 45 0.052 6 INSR, MET, PTPN1, FGFR1, SRC

ErbB signaling pathway 18 0.0132 BRAF, HRAS, GSK3B, MAP2K1, SRC

androgen and estrogen metabolism 26 0.026 7 SULT2B1, SULT1EI, HSD17B1, HSD11B1

mTOR signaling pathway 21 0.0327 IGF1, BRAF, PDPK1, EIF4E

regulation of actin cytoskeleton 30 0.037 5 BRAF, HRAS, PPP1CC, FGFR1, F2, MAP2K1

PPAR signaling pathway 27 0.036 5 RXRA, PCK1, PDPK1, APOA2

arginine and proline metabolism 12 0.080 1 OAT, ARG2, OTC

GnRH signaling pathway 18 0.0149 MAPK14, HRAS, MAP2K1, SRC

T cell receptor signaling pathway 20 0.009 6 MAPK14, HRAS, GSK3B, MAP2K1

tyrosine metabolism 8 0.016 4 ADHS5, PNMT, MAOB

natural killer cell mediated cytotoxicity 14 0.0125 BRAF, HRAS, MAP2K1, PTPN11

MAPK signaling pathway 26 0.026 1 MAPK 14, BRAF, HRAS, FGFR1, MAP2K 1

adipocytokine signaling pathway 12 0.016 1 RXRA, PCK1, PTPNI11

complement and coagulation cascades 10 0.020 0 F7,F2,FGG

B cell receptor signaling pathway 12 0.004 1 HRAS, GSK3B, MAP2K1

renin-angiotensin system 28 0.044 1 MME, ACE

Fc epsilon RI signaling pathway 24 0.014 4 MAPK14, HRAS, MAP2K1

gap junction 15 0.009 3 HRAS, MAP2K1, SRC

axon guidance 12 0.018 6 MET, HRAS, GSK3B

arachidonic acid metabolism 4 0.0290 AKRIC3, PGDS
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