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Abstract: Objective To explore the mechanism and active components of Lycii Fructus in treating age-related macular
degeneration (AMD) based on network pharmacology and molecular experimental validation. Methods Active compounds of Lycii
Fructus obtained from TCMSP database and literature investigation were selected as the research objects. Swiss Target Prediction
platform, GeneCards, OMIM, DDT, and Drugbank database were used to screen and predict potential targets. Metascape platform
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was used for gene ontology and Kyoto encyclopedia of genes and genomes enrichment analysis of potential targets. The protein-protein
interaction network model and “drug-ingredients-targets-pathways-disease” network were constructed by using String database and
Cytoscape software. The effects of different extraction parts of Lycii Fructus on the activity of ARPE-19 of human retinal pigment
epithelial cells induced by sodium iodate and the expression of inflammatory factors in mouse microglia cell line BV2 induced by
lipopolysaccharide were investigated. Results A total of 88 active ingredients in Lycii Fructus might regulate vascular endothelial
growth factor A (VEGFA), interleukin-8 (IL-8), interleukin-6 (IL-6), tumor necrosis factor (TNF), matrix metalloproteinase-9
(MMP-9) and other targets. Potential targets mainly involve biological processes such as response to oxidative stress, regulation of
inflammatory response, which played roles in the treatment of AMD by adjusting AGE-RAGE signaling pathway, IL-17 signaling
pathway, and TNF signaling pathway. The results showed that the 95% ethanol extracts of Lycii Fructus significantly improved the
survival rate of ARPE-19 cells damaged by sodium iodate (P < 0.001) and reduced the mRNA levels of IL-6, IL-1B, and TNF-o in
BV2 cells induced by lipopolysaccharide (P < 0.05, 0.01, 0.001). Conclusion The results of network pharmacology showed that a
variety of components in Lycii Fructus had potential effects on AMD related targets, and preliminarily proved that Lycii Fructus
could treat AMD by improving oxidative damage and inhibiting inflammatory response, which can provide references for further
research on the mechanism of AMD regulation by different active compounds in Lycii Fructus.
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Fig. 1 Preparation flow chart of Lycii Fructus extract
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Table 1 Topological information of active compounds in Lycii Fructus

kel B ik RN
GQ1 B-sitosterol C29Hs00 7
GQ2 campesterol CasH4s0 4
GQ3 lanosterol C3zoHs00 2
GQ4 cholesterol Ca7H460 3
GQ5 24-methylcholesterol CasH4s0 3
GQ6 24-ethylcholesterol Ca9Hs500 3
GQ7 stigmasterol Ca9H4s0 5
GQ8 24-methylcholesta-5,24-dien-33-ol CasH460 3
GQ9 28-isofucosterol Ca9H4s0 3
GQ10 24-methylidenecholesterol CasH460 2
GQ11 24-ethylcholesta-5,24-dien-33-ol C29H4s0 3
GQ12 24-ethylcholestan-3p-ol Ca0Hs20 2
GQ13 31-norlanosterol Ca9H4s0 2
GQ14 31-norlanost-8-enol C29H500 2
GQ15 31-norlanost-9(11)-enol C20Hs500 2
GQ16 24-methyl-31-norlanost-9(11)-enol C3oHs20 2
GQ17 4a-methylcholest-8-en-3p-ol CasH4s0 2
GQ18 cholest-5-en-3p-ol Ca7H460 3
GQ19 24-methylcholest-5-en-33-ol CasH4s0 3
GQ20 24-ethylcholesta-5,22-dien-33-ol C29H4s0 3
GQ21 24-ethylcholest-5-en-3p-ol Ca9Hs00 3
GQ22 24-ethylidenecholest-5-en-33-ol Ca0H480 2
GQ23 24-ethylidenecholest-7-en-3p-ol C29H4s0 2
GQ24 lophenol CasH430 2
GQ25 24-ethyllophenol CsoHs20 2
GQ26 24-methyllophenol C20Hs500 2
GQ27 gramisterol Ca0H480 2
GQ29 obtusifoliol CsoHs00 2
GQ30 lanost-8-enol C3zoHs20 2
GQ31 24-methylidenelanost-8-en-33-ol Ca1Hs20 2
GQ32 B-sitosterol-3-B-D-glucopyranoside CasHs006 2
GQ33 ethyl trans-ferulate C12H1404 2
GQ34 trans-p-coumaric acid CoHsOs3 2
GQ35 cis-p-coumaric acid CoHsO3 2
GQ36 caffeic acid CoHsO4 4
GQ37 linoleic acid Ci18Hz20 3
GQ38 oleic acid Ci18H3402 3
GQ39 linolenic acid C18H3002 3
GQ40 myristic acid Cu14H2302 2
GQ41 palmitic acid C16H3202 2
GQ42 chlorogenic acid C16H1809 2
GQ43 quercitrin C21H20011 2
GQ44 nicotiflorin C27H30015 2
GQ45 narcissoside C28H32016 2
GQ46 quercetin Ci15H1007 60
GQ47 kaempferol C15H1006 7
GQ48 myricetin Ci15H1008 14
GQ49 morin C15H1007 12
GQ50 rutin C27H30016 2
GQ51 isorhamnetin 3-O-rutinoside C28H32016 2
GQ52 N-trans-p-coumaroyltyramine C17H17NOs 4
GQ53 N-trans-caffeoyltyramine Ci17H17NO4 4
GQ54 atropine C17H23sNOs3 4
GQ55 glycitein C16H1205 6
GQ56 jB-carotene CaoHsg 13
GQ57 zeaxanthin CaoHs602 5
GQ58 lutein CaoHs602 2
GQ59 B-cryptoxanthin CaoHs60 4
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GQ60 zeaxanthin monopalmitate Cs6Hs603 6
GQ61 zeaxanthin dipalmitate C72H11604 6
GQ62 zeaxanthin monomyristate Cs4Hs203 2
GQ63 zeaxanthin myristate palmitate C70H11204 6
GQ64 B-cryptoxanthin palmitate Cs6Hs202 6
GQ69 tetraterpenyl hexaarabinoside C70H118026 11
GQ70 violaxanthin dipalmitate C72H11606 4
GQ71 aspartic acid C4H7NO4 4
GQ72 L-threonine C4H9NOs3 5
GQ73 serine CsH7NO3 6
GQ74 L-glutamic acid CsHaNO4 14
GQ75 alanine C3H7NO2 7
GQ76 valine CsH1NO:2 4
GQ77 methionine CsHu1NO2S 2
GQ78 isoleucine CsH13NO2 3
GQ79 L-leucine CsH13NO2 3
GQ80 tyrosine CoH11NOs 5
GQ81 L-arginine CeH14N402 2
GQ82 tryptophan C11H12N202 2
GQ83 proline CsHoNO2 2
GQ84 y-aminobutyric acid C4H9NO2 4
GQ85 L-ornithine CsH12N202 2
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Fig. 8 Effect of extracts from Lycii Fructus on cell viability in ARPE-19 cells induced by sodium iodate (x+s,n=5)
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Fig. 9 Effect of extracts from Lycii Fructus on mRNA levels of I1L-6 (A), IL-1p (B), and TNF-a (C) in BV2 cells induced by
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