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Potential Mechanism of Shaoyao Gancao Decoction in the Treatment of Hyperprolactinemia
Based on Network Pharmacology*

SHI Mengmeng', CAI Huadan®, MA Liang', ZHOU Kun', FU Yongli', LIU Qian', GU Hongwei'
(1. Dept. of Pharmacy, Wuhan Mental Health Center/Wuhan Psychological Hospital, Wuhan
430000, China; 2. Dept. of Pharmacy, the Fifth Medical Center of Chinese PLA General Hospital,
Beijing 100039, China)

ABSTRACT  OBJECTIVE:; To explore the mechanism of Shaoyao Gancao decoction in the treatment of
hyperprolactinemia ( HPRL) based on network pharmacology. METHODS: The main active ingredients and targets of
radix paeoniae alba and licorice were screened by traditional Chinese medicine systems pharmacology database and
analysis platform. GeneCards, DisGeNET, Online Mendelian Inheritance in Man and Drugbank databases were used to
predict the related targets of HPRL. Venny 2. 1 online tool was used to draw Venn diagram. Protein-protein interaction
(PPI) network was created by using STRING database for PPI analysis. Cytoscape 3.7.1 software was used to
construct “drug-ingredient-target-disease” network. Potential targets were analyzed by Kyoto encyclopedia of genes and
genomes (KEGG) pathway enrichment analysis and gene ontology (GO) functional enrichment analysis in DAVID
database. Molecular docking verification of main active ingredients and core targets was carried out by Autodock.
RESULTS: A total of 102 active ingredients were obtained, and the main active ingredients related to HPRL were
quercetin, kaempferol and formononetin. Totally 35 targets related to Shaoyao Gancao decoction and HPRL were
obtained by the intersection, the core targets mainly included ESR1, ADRA1B and KDR, etc. GO functional

enrichment analysis revealed 122 biological processes, mainly related to the positive regulation of nitric oxide
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biosynthetic process, and the response to ethanol. Enrichment analysis of KEGG pathway found 40 pathways, mainly

FoxO, hypoxia inducible factor-1, prolactin signaling pathway, Janus kinase/signal transduction and transcription

activator, phosphatidylinositol-3-kinase/protein kinase B, and mitogen-activated protein kinases and other signaling

pathways. Molecular docking showed that the main active ingredients had good binding ability to the core target.

CONCLUSIONS: This study preliminarily reveals the mechanism of multi-ingredient, multi-target and multi-path

mechanism of Shaoyao Gancao decoction in the treatment of HPRL, which provides theoretical basis for further

experimental research.

KEYWORDS Shaoyao Gancao decoction; Hyperprolactinemia; Mechanism
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R1 HAHEZISEERS

Tab 1 Some active ingredients of Shaoyao Gancao decoction

KR JeE kR OB/% DL

LiE MOL002311 elyeyrol 90.78 .67
HAT MOLO001918 paeoniflorgenone 87.59 0.37
i MOL004990  7,2",4'-trihydroxy-5-methoxy-3-arylcoumarin ~ 83.71 0.27
HE MOL004904 licopyranocoumarin 80. 36 0.65
HE MOL004891 shinpterocarpin 80.3 0.73
i MOL005017 phaseol 7877 0.58
HE MOL004841 licochalcone B 76.76 0.19
HE MOLO004810 glyasperin F 75.84 0.54
T MOL001484 inermiine 7508 0.54
HE MOL000500 vestitol 74.66 0.21
i MOL005007 dlyasperins M .61 0.59
HE MOL000392 formononetin 69. 67 0.21
HE MOLO004328 naringenin 59.29 0.21
FIA7 A MOL00021 | mairin 5538 0.78
HE MOL002565 medicarpin 49.22 0.34
HE MOL000098 quercetin 46.43 0.28
HE MOL003896 7-methoxy-2-methyl isoflavone 42.56 0.2

FI% HE MOL000422 kaempferol 4.8 0.4
HE MOL000497 licochalcone a 40.79 0.29
HA HE MOL000359 sitosterol 36.91 0.75

HPRL

1 HHEEZ-HPRL XEHMEAFEE
Fig 1 Venny diagram of the common targets of

Shaoyao Gancao decoction-HPRL
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Fig 2 PPI network diagram of Shaoyao Gancao
decoction-HPRL
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Fig 3 Network diagram of Shaoyao Gancao decoction-ingredient-target-HPRL
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*2 AHHEZRET HPRL %08 SEINSH
Tab 2 Topological parameters of core targets of Shaoyao

Gancao decoction in the treatment of HPRL

A BC CC DC
ESR1 0.338 979 05 0. 666 666 67 79
ADRAIB 0.040 842 38 0.418 300 65 3
KDR 0.026 222 32 0.405 063 29 19

x3 HHHEHEFEBT HPRL XBH A HINSE
Tab 3 Topological parameters of key ingredients of Shaoyao

Gancao decoction in the treatment of HPRL

HA b3 BC cC nC
MOL000098 quercetin 0.131 835 16 0. 505 928 85 24
MOL000422 kaempferol 0.031275 34 0.462 093 86 17
MOL000392 formononetin 0.028 130 79 0.452 296 82 9
MOL000497 licochalcone a 0.031 648 44 0.449 122 81 8
MOL002565 medicarpin 0.012 602 06 0.445993 03 1
MOL000500 vestitol 0.008 617 28 0.442 906 57 6
MOL003896  7-methoxy-2-methyl isoflavone ~ 0.007 192 45 0.442 906 57 6
MOL004328 naringenin 0.014 528 53 0.439 862 54 5
MOL000211 mairin 0.007 847 05 0.439 862 54 4
MOL000359 sitosterol 0.007 847 05 0.439 862 54 4
MOL004891 shinpterocarpin 0.005 183 85 0.436 860 07 4
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