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Study on the Mechanism of Indigo naturalis Treating Psoriasis Based on Network Pharmacology
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Guangzhou University of Chinese Medicine, Guangzhou 510006 Guangdong, China)

Abstract: Objective To explore the pharmacodynamic basis and mechanism of Indigo naturalis in the treatment of
psoriasis based on network pharmacology. Methods Active components and action targets of Indigo naturalis were
selected from systematic TCM pharmacology database and analysis platform (TCMSP), Traditional Chinese Medicines
Integrated Database (TCMID) , and Chemical composition database of natural products in China. The TTD,
GeneCards and DisGeNet database were searched to obtain psoriasis related targets. Venny 2.0 software was used to
obtain the intersection of active components’ targets of Indigo naturalis and psoriasis disease targets, namely
common targets, as potential targets of Indigo naturalis in the treatment of psoriasis. The "Indigo naturalis—active
ingredients—potential targets" network was constructed by Cytoscape 3.8.0 software, and PPl network was constructed
using STRING database. The gene ontology (GO) function analysis and the Kyoto Encyclopedia of Genes and Genomes
(KEGG) pathway enrichment analysis were carried out by searching through Metascape databases. Results Nine
active components of Indigo naturalis were obtained, which included beta-sitosterol, indirubin, Isovitexin, eic.
These active components mainly act on 32 key targets such as JUN, PTGS2, CASP3, RELA, MAPKI14, and so
on, which enriched in multiple psoriasis related signaling pathways, such as PI3K- Akt, 1L-17, Thl7 cell
differentiation, TNF, VEGF signaling pathways, etc. Conclusion Indigo naturalis may play a role in the treatment
of psoriasis by regulating cell apoptosis and proliferation, inhibiting inflammatory response, regulating angiogenesis
and other related aspects.
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Table 1 Information table of active ingredients of Indigo naturalis

MOL ID WA 4] OB/% DL Caco-2 HAHUA
MOLOI1105  Indican[#E4] 3490 023 0.66 4
MOLO011332  10h-indolo,[3,2-h], quinoline[ 10h F|¥[3, 2- ]k ] 5457 022 1.2 4
MOLO11335  Isoindigo[ St ] 9430 026 0.79 3
MOLO001781  Indigo[ %5 ] 3820 026 0.83 7
MOLO001810  6-(3-oxoindolin-2—ylidene )indolo[2 , 1-b]quinazolin-12-one [6-(3-%1RMINE-2-F FI 56 ) WSIWEL2, 1-Dh mskntk-12-F] 4528 0.89  1.19 5
MOL002309  Indirubin[#& E21 ) 4859 026 0.5 33
MOL000358  B-sitosterol [ B~ i ] 3691 075 132 38
MOL002322  Isovitexin[ 543 2] 3129 072 124 6
MOL001808  Bisindigotin[ i — % {k] 4166 039  0.90 0
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Figure 1 "Indigo naturalis—active ingredients—potential targets" network
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Figure 2 Protein—protein interaction networks of potential target

of Indigo naturalis in the treatment of psoriasis
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Figure 3 GO enrichment analysis of Indigo naturalis in the
treatment of psoriasis
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Table 2 KEGG pathway information of Indigo naturalis in the treatment of psoriasis (top20)
KEGG 1D KEGG 3 H SO R WHEKNT  ogoP HLGEUA
hsa05200 Pathways in cancer JEARE A 2.68E+01 1.66E+01 14
hsa05145  Toxoplasmosis 58 AU 6.68E+01 1.57E+01 10
hsa05164  Influenza A AL 4.36E+01 1.38E+01 10
hsa04151 PI3K-Akt signaling pathway PI3K-Akt {5 il % 221E+01 1.09E+01 10
hsa04657 1L—-17 signaling pathway IL-17 {5518 % 7.31E+01 1.45E+01 9
hsa05161 Hepatitis B CHRFR 4.72E+01 1.27E+01 9
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(&5 2)
KEGG ID KEGG il 4 bl 255h & BERT  dogoP  HEMEUAN
hsa05152 Tuberculosis ZER 3.80E+01 1.19E+01 9
hsa04933  AGE-RAGE signaling pathway in diabetic complications — $¥FRAGIFKAE Y AGE-RAGE {553l 6.10E+01  1.22E+01 8
hsa05142  Chagas disease(American trypanosomiasis ) YN 5.92E+01 1.21E+01 8
hsa04668 TNF signaling pathway TNF {5538 % 5.59E+01 1.19E+01 8
hsa04210  Apoptosis AT 438E+01 1.11E+01 8
hsa05418 Fluid shear stress and atherosclerosis IRV DARSESI) G =2 Ui 4.25E+01 1.10E+01 8
hsa04932  Non-alcoholic fatty liver disease(NAFLD) AR NG 7 9% (NAFLD ) 4.05E+01 1.08E+01 8
hsa05222  Small cell psoriasis NI R 6.29E+01 1.08E+01 7
hsa04659 Th17 cell differentiation Th17 ZHf 531k 4.94E+01 1.01E+01 7
hsa04722  Neurotrophin signaling pathway MAHEFEAGS 4.44E+01 9.75E+00 7
hsa04621 NOD-like receptor signaling pathway NOD #xﬁ:fg%l_% 3.11E+01  8.66E+00 7
hsa05168 Herpes simplex infection gl R 2.86E+01  8.40E+00 7
hsa05169  Epstein—Barr virus infection EB Ji s kg 2.63E+01 8.15E+00 7
hsa04370  VEGF signaling pathway VEGF {555 1% 7.68E+01  9.85E+00 6
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