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Mechanism of melatonin in treatment of polycystic ovary syndrome based on
network pharmacology and molecular docking
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Guang’anmen Hospital, China Academy of Chinese Medical Sciences, Beijing 100053, China

Abstract: Objective To explore the mechanism of melatonin in treatment of polycystic ovary syndrome based on network
pharmacology and molecular docking technology. Methods PubChem, Swiss Target Prediction, Pharm Mapper, DrugBank, TCMSP
were used to screen melatonin targets. GeneCards, OMIM, DisGeNET databases were used to obtain polycystic ovary syndrome related
targets. The Venn diagram tool was used to obtain the common target of melatonin and polycystic ovary syndrome. The target protein
interaction (PPI) network was constructed, and the core targets were screened, and the gene ontology (GO) and Kyoto Encyclopedia
of Genes and Genomes (KEGG) enrichment analysis were performed. Cytoscape 3.7.1 was used to construct the “target-signaling
pathway” network map of melatonin treatment in polycystic ovary syndrome. The main target and melatonin were selected for
molecular docking evaluation. Results 109 Effective targets of melatonin act on polycystic ovary syndrome, and the key core targets
are SRC, PIK3R1, PIK3CA, EGFR, HRAS, RHOA, ERBB2, IGF1, MET, and JAK2. The enriched GO biological processes mainly
included gland development, phosphtidylinositol mediated signaling hormone, protein kinase B signaling, etc. The enriched KEGG
pathways mainly included adhesion plaque, insulin signaling pathway, chemokine signaling pathway, progesterone - mediated oocyte
maturation, etc. Molecular docking results showed that melatonin binds well to the core targets PIK3R1, PIK3CA, EGFR, HRAS,
RHOA, ERBB2, MET, and JAK2. Conclusion Melatonin may improve polycystic ovary syndrome by anti-apoptosis, regulating
metabolism, inhibiting inflammation and anti-oxidative stress.
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Fig. 6  Target-signaling pathway network diagram of

melatonin in treatment of polycystic ovary syndrome
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Table 1 KEGG enrichment pathway of melatonin in

treatment of polycystic ovary syndrome
Eikel B Pl #uE
hsa04510 focal adhesion 2.13X107%? 21
hsa04910 insulin signaling pathway 2.67X107° 15
hsa04062 chemokine signaling pathway 1.95X107 15
hsa04914 progesterone-mediated oocyte 4.62 X101 14
maturation
ErbB signaling pathway 462X101 14
hsa04722  neurotrophin signaling pathway 7.94X107° 14
hsa04520 adherens junction 6.35X10™ 13
hsa04370 VEGF signaling pathway 1.08X10710 13
hsa04660 T cell receptor signaling pathway 9.68 X10° 13

hsa04012

hsa05145 toxoplasmosis 1.22X107 13
hsa05160 hepatitis C 1.46 X107 13
hsa04144 endocytosis 1.49X10°° 13
hsa04380 osteoclast differentiation 6.14X107 12
hsa04630 Jak-STAT signaling pathway ~ 4.73X 1076 12

hsa04662 B cell receptor signaling pathway 2.09 X107 10

hsa04960 aldosterone-regulated  sodium 1.19X108 9
reabsorption

hsa04150 mTOR signaling pathway 8.63X10% 9

hsa04664 Fc epsilon RI signaling pathway 3.40X10¢ 9

hsa05100 bacterial invasion of epithelial 1.34X10° 8

cells

hsa04930 type Il Diabetes mellitus 8.43X10°% 7
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Table 2 Binding energy between melatonin and core target

[ 2k %4 fik/ (keal-mol ™)
FREEE IGF1 —49
EGFR —6.8
ERBB2 —65
HRAS -7.0
JAK?2 —7.7
MET -7.0
PIK3CA —6.7
PIK3R1 —6.1
RHOA —6.8
SRC —45
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