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Abstract: Objective The potential active components, action targets and metabolic pathways of Sinisan in treatment of Graves'
disease were explored by using network pharmacology and molecular docking technology, so as to provide theoretical reference for
the clinical application of Sinisan in treatment of Graves' disease and further elucidation of the mechanism of action of Sinisan in the
intervention of Graves' disease. Methods The main active components and targets of Sinisan were screened by TCMSP platform and
literature review. With “Graves' disease” as the key word, the related targets of Graves' disease were extracted from GeneCards, CTD,
DisGeNET, OMIM, TTD and DrugBank databases. Cytoscape software was used to construct the network of “TCM - component -
target - disease”, and String platform was used to construct PPI network. Metascape platform was used to annotate and enrich common
targets through GO database and KEGG database. The structures of components and targets were obtained from RCSB PDB and
PubChem databases, and molecular docking was performed using Pymol software and Autodock Vina software. Results The main
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active ingredients of Sinisan in treatment of Graves' disease may be quercetin, kaempferol, apigenin, isornetin, naringin, isorritin,
luteolin, puerarin, etc. The key targets in PPI network are AKT1, TNF, INS, IL-6, VEGFA, TP53, JUN, CASP3, IL-1B, MAPKS, etc.
The main metabolic pathways analyzed by GO and KEGG may include PI3K-Akt signaling pathway, TNF signaling pathway, IL-17

signaling pathway, HIF-1 signaling pathway, p53 signaling pathway, apoptosis, Th17 cell differentiation, Toll-like receptor signaling

pathway, thyroid hormone signaling pathway, VEGF signaling pathway, etc. The mechanism of Sinisan in treating Graves' disease may
include regulating immune imbalance, inhibiting cell proliferation and promoting apoptosis, resisting oxidative stress, inhibiting
thyroid angiogenesis and alleviating peripheral tissue and organ injury. The molecular docking results showed that the main active
components of Sinisan had high binding activity and stable docking conformation with the key target of Graves' disease. Conclusion
Sinisan may affect multiple metabolic pathways through multiple components and multiple targets, which can provide reference for

experimental study on the mechanism of action of Sinisan in the treatment of Graves' disease.
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Fig. 2 Network diagram of “Sinisan — component - target”
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Table 1 Main active ingredients of Sinisan

Mol ID SRS

OB/% DL KIE 29

MOLO000098 quercetin
MOL000422 kaempferol
MOLO000008 apigenin
MOLO000354 isorhamnetin
MOL004328 naringenin
MOLO001789 isoliquiritigenin
MOLO000006 luteolin
MOLO012297 puerarin
MOLO005828 nobiletin
MOLO000392 formononetin
MOL003896 7-methoxy-2-methyl isoflavone
MOLO007879 tetramethoxyluteolin
MOLO000497 licochalcone a
MOLO000358 beta-sitosterol

46.43 028 YA, HE
41.88 0.24 YE8H. AAj. HE
23.06 0.21 #Hsx
49.60 031 YA, HE
59.29 021 AHsE, HH
85.32 015 YA, HE
36.16 0.25 AR5
24.03 0.69 4&iH
61.67 0.52 AR5
69.67 021 H®
42.56 020 H®
43.68 0.37 ARk
40.79 029 H®
36.91 075 H~j

MOLO004978 2-[(3R)-8,8-dimethyl-3,4-dihydro-2H-pyrano[6,5-f]chromen-3-yl]-5- 36.21 052 HE

methoxyphenol
MOLO004959 1-methoxyphaseollidin
MOLO005814 tangeretin
MOLO013277 isosinensetin
MOLO004891 shinpterocarpin
MOL000500 vestitol

69.98 064 HE
21.38 0.43 AR5
51.15 0.44 s
80.30 073 H=E
74.66 021 H®E
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Table 2 Characteristic parameters of network nodes of
main targets of Sinisan therapy for Graves'

disease

H4 A A5 R BEHE ot
1 AKT1 288 0.7934 0.0529
2 TNF 264 0.7500 0.0323
3 INS 262 0.7529 0.0390
4 IL-6 262 0.7529 0.0397
5 VEGFA 256 0.7385 0.0205
6 TP53 254 0.7356 0.0235
7 JUN 244 0.7191 0.021 8
8 CASP3 238 07111 0.0150
9 IL-1B 236 0.7138 0.020 4
10 MAPK3 234 0.7059 0.0220
11 EGFR 226 0.0232 0.698 2
12 STAT3 226 0.0134 0.6931
13 MMP9 222 0.020 8 0.688 2
14 ESR1 222 0.0277 0.698 2
15 HIF1A 216 0.0104 0.6833
16 MYC 214 0.024 4 0.6857
17 PTGS2 206 0.008 6 0.669 0
18 PPARG 206 0.0145 0.669 0
19 FOS 192 0.016 0 0.659 8
20 CCND1 190 0.0071 0.6531
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