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Network Pharmacology and Molecular Docking Study on the Mechanism of Gastrodin
Against Migraine
YANG Jie ,GUO Bufa,LONG Pan,LI Sha
(Department of Fundamental Medicine Bijie Medical College ,Bijie.Guizhou ,China 551700)

Abstract:Objective To provide a theoretical basis for the clinical application of gastrodin in the treatment of migraine. Methods The
action targets of gastrodin were obtained through the SwissTargetPrediction database, the relevant targets of migraine were obtained
through the GeneCards database,and the targets of gastrodin against migraine were obtained through R 3. 6.2 software. The targets
were inputted into the String database to construct a protein — protein interaction (PPI) network. The GO biological process
enrichment analysis and KEGG pathway enrichment analysis were conducted on the targets of gastrodin against migraine by
R 3.6.2 software,and a target pathway network was constructed by Cytoscape 3.9.1 software. Molecular docking was conducted in
AutoDock_vina 1. 1.2 molecular simulation software to verify the binding force of gastrodin with key targets. Results A total of 50
targets of gastrodin against migraine were obtained. GO biological process enrichment analysis showed that the biological processes
with the more significant enrichment P — values were endopeptidase activity,carbonate dehydratase activity,and hydro — lyase activity.
The enrichment analysis of KEGG pathway showed that the signaling pathways with the more significant enrichment P — values
were nitrogen metabolism (hsa00910),lipid and atherosclerosis (hsa05417),and their enrichment targets were carbonic anhydrase (CA),
matrix metalloproteinase (MMP) , cysteine aspartate specific protease (CASP),etc. Molecular docking results showed that the absolute

value of the docking binding energy of gastrodin with CA1, CA9, MMP - 9 and CASP1 targets was higher than 7.5 kcal/ mol.
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Conclusion The mechanism of gastrodin against migraine may be related to its effect on the expression of target genes such as

CA,MMP,CASP through multi - targets and multi — pathways.

Key words: gastrodin; migraine ; network pharmacology ;molecular docking;mechanism
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Fig.1 Venn diagram of common targets of gastrodin and migraine
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Fig.2 PPI network histogram of targets related to gastrodin
against migraine
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Fig.3 Bar chart of GO biological process enrichment of targets

related to gastrodin against migraine
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Fig. 4 Bar chart of KEGG pathway enrichment of targets related

to gastrodin against migraine
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Fig. 5 Network of targets — pathway related to gastrodin against

migraine

Pt Sk 9 1 5 DL 245 ) SRR R IR EAT X IR L ZE IR IR R 5
s Sk 96 R R A X 42 245 G i A o) (i 344K T SRURE R 1
5500 S o B SOXT 4 45 G RE 4 XHE , R RER 5 CAL,
CA9, MMP - 9, CASP1 # 5 i XF #2245 & Be 40 XHE /= T
7.5 keal / mol o 5 WL 36 1. R ZE . FAEEFIR 5 CA1 A
CA9 #5143 F RHZRE & UL E 6.
3 itig

i S 9o 2 — R M S 2 R 4 2 v A ) Sk e
PN , PR R AE B ME DAL 32, 7 EE s e R R A
T o EVAT, HLYA YT LA 3 8 BH I 77 (ke ) 18 ok 2 55
) A% B KRR 2 I R LA AR IR 90% LU
o100 SRR FR I 2 2 IR ARTRTT SRR L A
KR ZE AT AR Wy 3880 2o A0 ) = S 22 T 7T 410 7]
SRR S = O A R I3 S 2R A KA
KRRAI B, FEAR—E LA (NO) (N - 145 S
PP 1 2 2R K7, BE wT 9 10078 D) AR A mT i e R AR

F1 AHEFEMNGRSHEMELSBERERNS FIEHER

Tab.1 Molecular docking results of gastrodin,flunarizine and corresponding migraine targets — related genes
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