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Molecular mechanism of Glycyrrhiza in prevention and treatment of Alzheimer’s disease based

on network pharmacology and molecular docking
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Chun", DU Yi-kuan® (1.Key Laboratory of Stem Cell and Regeneration tissue Engineering, Guangdong Medical
University, Dongguan 523000, China; 2.Central Laboratory, Dongguan People’s Hospital, Dongguan 523059, China)

Abstract: Objective To explore the molecular mechanism of Glycyrrhiza in prevention and treatment of Alzheimer’s
disease (AD) using network pharmacology and molecular docking. Methods The active components of Glycyrrhiza were
screened by the Chinese Medicine System Pharmacology Database and Analysis Platform (TCMSP). AD-associated targets
were screened using related databases. The drug-compound-target network was constructed by Cytoscape software, and the
affinity between effective components and targets was verified by molecular docking. Results  Sixty-four active
components and 692 targets of Glycyrrhiza were screened. These targets had strong interaction with 82 potential AD-
associated targets, mainly enriched in 12 pathways, such as neuroactive ligand-receptor interaction, AD pathway, calcium
signaling, serotonergic synapse, cAMP signaling and so on. The molecular docking revealed that glycyrrhizin, glabrene and
gancaonin O had good affinity with key targets amyloid precursor protein (APP), monoamine oxidase B (MAOB), caspase-3,
SLC6A4 and AchE. Conclusion  Glycyrrhiza compounds such as isoliquiritigenin and glycyrrhizin may prevent and treat
AD by acting on APP, caspase-3, MAOB, SLC6A4 and AchE and mediating serotonergic synaptic pathway.
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MOL ID ' AR (H 30 4) ARG (T 3C4) OB/%  BBB DL
(2S)-2-[4-hydroxy-3-(3-methylbut-2-
MOLO004805 GCl enyl)phenyl]-8,8-dimethyl-2,3-dihydro- — 31.79 0.25 0.72
pyrano[2,3-flchromen-4-one
MOL004957 GC2 HMO SIERAE R 38.37 0.25 0.21
MOL001792 GC3  DFV HHEZER 3276 029 0.8
MOL004910 GC4 Glabranin JeH T 52.90 0.31 0.31
MOL004948 GC5 Isoglycyrol S H R 44.70 0.05 0.84
MOL004833 GC7 Phaseolinisoflavan SR 32.01 0.46 0.45
MOL000500 GC8 Vestitol WEBE 74.66 0.30 0.21
MOLO00494s  Geg  (2o) 7 hydroxy-2-(d-hydroxyphenyl)-S- SERMER g A 3657 -0.04 032
(3-methylbut-2-enyl)chroman-4-one
7-C R AR S -2-H L 5
MOLO004991 GC10 7-Acetoxy-2-methylisoflavone - 38.92 0.16 0.26
MOL002565 GC11  Medicarpin ESUEYitE 49.22 0.53 0.34
MOL003896 GC12  7-Methoxy-2-methyl isoflavone 7-HV AR -2 - FH e e 42.56 0.56 0.20
MOLO004810 GC13  Glyasperin F HMEHEHEEF 7584  -0.15 0.54
MOL004885 GC14  licoisoflavanone S B e 52.47 -0.22 0.54
MOL004911 GC15  Glabrene HHRE 46.27 0.04 0.44
MOL005000 GC16  Gancaonin G HHETG 60.44 0.23 0.39
MOL004808 GC17  Glyasperin B HEH®EERB 65.22 -0.09 0.44
MOL004879 GC18  Glycyrin F& PG5S 52.61 -0.13 0.47
MOL004811 GC19  Glyasperin C HEHHREEC 45.56 0.07 0.40
MOL004959 GC20  1-Methoxyphaseollidin I-HAEEXRER 69.98 0.48 0.64
MOL004882 GC21  Licocoumarone A 5L 33.21 0.06 0.36
MOLO005012 GC22 Licoagroisoflavone — 57.28 0.09 0.49
MOLOO4941  Geaz  (CR)Thydroxy-2-(d-hydroxyphenyl e e 7112 =025  0.18
chroman-4-one
MOL004828 GC24  Glepidotin A N H B A 44.72 0.06 035
MOL004883 GC25  Licoisoflavone H RS A 41.61 -0.27 0.42
MOL004985 GC26  icos-5-enoic acid AR HIGTR 30.70 1.09 0.20
MOL004915 GC27  Eurycarpin A JTHERR A 4328  -0.06 037
MOLO004856 GC28  Gancaonin A HHETA 51.08 0.13 0.40
MOL003656 GC29  Lupiwighteone P b LA 51.64 -0.23 0.37
MOL004912 GC30  Glabrone A H i 52.51 -0.11 0.50
MOL004835 GC31  Glypallichalcone S H Ay SR 61.60 0.23 0.19
MOL004907 GC32  Glyzaglabrin HHREY 61.07 -020  0.35
MOL004814 GC33  Isotrifoliol S 31.94 -0.25 0.42
MOL000497 GC34  licochalcone a H R R A 40.79 -0.21 0.29
MOL004855 GC35  Licoricone H R 63.58 -0.14 0.47
MOLO004996 GC36  gadelaidic acid (E)-9- -+ ¥R 30.70 094 020
MOLO004884 GC37  Licoisoflavone B S B 38.93 -0.18 0.55
MOL005001 GC38  Gancaonin H HETH 50.10 -0.14 0.78
2-[(3R)-8,8-dimethyl-3,4-dihydro-2H-py-
MOLO004978 GC39 rano[6,5-f|chromen-3-yl]-5-methoxyphe- — 36.21 0.61 0.52
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MOL004849 GC40  3-(2,4-dihydroxyphenyl)-8-(1,1-dimethyl- — 59.62 -0.23 0.43
prop-2-enyl)-7-hydroxy-5-methoxy-couma-
rin

MOL004891 GC41  shinpterocarpin ViR 80.30 0.68 0.73
MOLO004838 GC42  8-(6-hydroxy-2-benzofuranyl)-2,2-dimeth- — 58.44 0.34 0.38
yl-5-chromenol
MOL004815 GC43  (E)-1-(2,4-dihydroxyphenyl)-3-(2,2-di- — 39.62 -0.12  0.35
methylchromen-6-yl)prop-2-en-1-one
MOLO004913 GC44  1,3-dihydroxy-9-methoxy-6-benzofurano[3, — 48.14 -0.19 0.43
2-c]chromenone
MOL004989 GC45  6-prenylated eriodictyol 657 s R 39.22 -0.29 0.41
MOL000359 GC46  sitosterol WETR 36.91 0.87 0.75
MOL005016 GC47  Odoratin FT R 49.95 -0.24 0.30
MOL004863 GC48  3-(3,4-dihydroxyphenyl)-5,7-dihydroxy-8- HHFTL 66.37 -0.13 0.41
(3-methylbut-2-enyl)chromone
MOL004866 GC50  2-(3,4-dihydroxyphenyl)-5,7-dihydroxy-6- HHETO 44.15 -0.28 0.41
(3-methylbut-2-enyl)chromone
MOL004966 GC51  3’-Hydroxy-4-O-Methylglabridin 3-H AP T 43.71 0.73 0.57
MOL004974 GC52  3’-Methoxyglabridin — 46.16 0.47 0.57
MOL004820 GC53  kanzonols W — 50.48 0.04 052
MOLO005003 GC54  Licoagrocarpin — 58.81 0.61 0.58
MOL005017 GC55  Phaseol S 78.77 -0.06 058
MOL004848 GC56  licochalcone G H A R G 49.25 -0.04 0.32
MOL005018 GC57  Xambioona S Rl 54.85 0.52 0.87
MOL004988 GC58  Kanzonol F — 32.47 0.56  0.89
MOL000392 GC59  formononetin TEARAEE R 69.67 002 021
MOL002311 GC60  Glycyrol o 90.78 -020  0.67
MOL001484 GC61  Inermine 1= AR 2% 75.18 0.40 0.54
MOL000239 GC62  Jaranol HERER 50.83 -022 029
MOL000211 GC63  Mairin HHERRTR 55.38 0.22 0.78
MOL004857 GC64  Gancaonin B HETB 48.79 -0.10 045
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R2 KEGG il i HEH w445

(EReEiTiS BETH ARSI A
Neuroactive ligand-receptor interac- 23 CHRM2, GABRA2, CHRM3, CHRNA7, HTR1A, HTR1B, HTR2C, ADRBI,
tion ADRB2, HTR2A, F2, ADRAI1B, ADRA1A, ADRA2B, GABRG2, ADRA2A,
HTR6, MTNRIA, DRD1, DRD2, DRD3, DRD4, DRD5
Alzheimer’s disease 14 GSK3B, APP, MME, PSEN2, ADAM10, PSEN1, TNF, BACE1, BACE2, CASP3,
MAPT, CALMI, CDK5R1, SNCA
Serotonergic synapse 12 CYP2C9, APP, HTR6, MAOB, CASP3, HTR1A, HTR1B, HTR2C, HTR3A,
HTR2A, CYP2C19, SLC6A4
Calcium signaling pathway 14 CHRM?2, CHRM3, NOS3, CHRNA7, HTR2C, ADRB1, ADRB2, HTR2A,
ADRAI1B, ADRA1A, HTR6, DRD1, CALM1, DRD5
cAMP signaling pathway 11 CHRM2, HTR6, PDE4D, HTR1A, HTR1B, ADRBI1, DRD1, ADRB2, CALMI,
DRD2, DRDS
Dopaminergic synapse 9 GSK3B, GSK3A, MAOB, DRD1, CALM1, DRD2, DRD3, DRD4, DRD5
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Association between CD4'T cells, antiretroviral therapy timing and tuberculosis-associated

immune reconstitution inflammatory syndrome in HIV patients with tuberculosis: a Meta analysis
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Abstract: Objective To evaluate the association between CD4" T cells, antiretroviral therapy (ART) timing and
tuberculosis-associated immune reconstitution inflammatory syndrome (TB-IRIS) in HIV patients with tuberculosis using a

Meta analysis. Methods The English literatures between January 1980 and December 2019 were retrieved on PubMed and
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