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Screening of antioxidant targets for the treatment of Alzheimer’s disease based on
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Abstract; Objective

targets for the treatment of Alzheimer’s disease (AD) based on network

To systematically screen potential antioxidant
pharmacology strategy. Methods  Firstly, the structure - data file
(SDF ) of the antioxidant compound library was converted into the
standard simplified molecular input line entry system ( SMILES )
molecular structure format usingrational discovery kit ( RDKit) , and then
the potential targets of antioxidant compounds were predicted using the
SwissTargetPrediction platform. After the obtained targets were analyzed
with the differentially expressed genes of AD, a protein interaction
network ( PPI network ) was constructed, and the functional interaction
relationship was mined based on the STRING database. Further, the
" compound — disease target — signaling pathway" network diagram was
established with the help of Cytoscape software to screen key therapeutic
targets. Finally, the core targets were annotated with Gene Ontology

(GO) function and Kyoto Encyclopedia of Genes and Genomes ( KEGG)
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pathway enrichment analysis using the DAVID database. Results Finally, 10 core targets with potential anti —
Alzheimer’ s disease effects were screened. Among them, the top three key nodes in degree value were heat shock
protein 90« family class B member 1 ( HSP9OAB1 ), catenin Bl ( CTNNBI1) and proto — oncogene tyrosine protein
kinase (SRC). Enrichment analysis suggested that these core targets may be mainly involved in the pathogenesis and
intervention of Alzheimer’ s disease through calcium signaling pathway and phosphatidyqinositol — 3 kinase/protein

This study

systematically identified the core antioxidant targets and key pathways for the treatment of Alzheimer’ s disease from the

kinase B ( PI3K — Akt) signaling pathway, and had important therapeutic potential. Conclusion

perspective of network pharmacology, providing theoretical support for further research on antioxidant drugs.
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Table 1 Simplified molecular input line entry system ( SMILES) format of 13 antioxidant compounds

Catalog_NO CAS Name SMILES

Antihistamine — 1 1186430 -60 -3 HY -100238 Cclenn( C2CCN(e3ncdecceedn3Ce3eec(F)ee3 ) CC2) el

D - o - Hydroxyglutaric acid (disodium) 103404 —90 -6 HY -100542 0=C(CC[C@@H](0)C(=0)0[Na])O[Na]

SirReal2 709002 -46 -0 HY -100591 Celee(C)ne(SCC( =0)Ne2nee( Ce3ececdeceec34 ) s2 ) nl

4 - P -PDOT 134865 =74 -0 HY - 100609 CCC( =0)NC1Cc2cceec2C( c2ccecc2 ) Cl

Hypotaurine 300 -84 -5 HY -100803 NCCS(=0)0

CHPG ( sodium salt) 1303993 -73 -8  HY -101364A NC(C( =0)O[Na])clec(0O)ccclCl

(S) = Trolox 53174 -06 -4  HY —101445B  Cele(C)c2e(e(C)el0)CC[C@ @ 1(C)(C( =0)0)02
0=C(Nclecee([N+](=0)[O0=1)cl)ecleece(S(=0)( =0)

AK -1 330461 -64 -8 HY -101465 N2CCCCCE2) el

GKT136901 955272 -06 -7 HY - 101499 Celc2e( =0)n( = c3ceeec3Cl) [nH]c2ce( =0)nlCel cceenl

RSV A405 140405 -36 -3 HY -103238 CCN(CC)eclece(/C=N/NC( =0)c2cence2)c(0)cl

Proglumide ( sodium) 99247 -33 -3 HY -103354 CCCN(CCC)C(=0)C(CCC( =0)0[Na])NC( =0)clecececel

Stiripentol 49763 -96 -4 HY -103392 CC(C)(C)C(0)/C=C/clecc2e(el)0CO2

Valerenic acid 609870 Hy 103524 COl=@LC@HIZE=COOCC=0)0)cclCeer](C)[Ce

HJ2CCl
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5 HFIELER

B8 w02 VA 5.0 8 5 SRC,
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T30 T4, G R IR 2 70 TR I 45 5 B
i, FZ WA 5 2R 45 & B E. 458 Bow,
ERBB2 5 VA [y25 4 fiEf N - 5.8 kCal - mol ™', 1J
AERM] VA 723097 AD T A B R ).

K2 RHAY SO TIHERER

Table 2 Molecular docking results of key drugs and core targets

Target Binding energy (kCal + mol =!)
Valerenic acid SRC -6.5
Valerenic acid HSP90AAL -6.6
Valerenic acid HER2 -5.8
Valerenic acid ESR1 -8.3
Valerenic acid HSP90ABI -6.2

SRC: SRC proto — oncogene, non — receptor tyrosine kinase; HSP9OAAL .
Heat shock protein 90 alpha family class A member 1; HER2: Human
epidermal growth factor receptor 2; ESRI;
HSPY0ABI : Heat shock protein 90 alpha family class B member 1.

Estrogen receptor 1;

i

-~
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KEGG &£/ a R s, ik ¥l il EZ LD T
PI3K - Akt, Calcium signaling, MAPK A #% [K + «B
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Vb & Y i A P AL, 52 71 F 58 9 Al e 1k 5 5]
riE.

SE LR :

[ 1] SCHELTENS P, DE STROOPER B, KIVIPELTO M, et al.
Alzheimer’ s disease [ J ] . Lancet, 2021, 397 ( 10284 ).
1577—1590.

[2] LONG S, BENOIST C, WEIDNER W. World Alzheimer Report
2023: Reducing dementia risk: Never too early, never too late
[EB/OL]. 2023 - 09 - 21 [2024 - 11 - 04 ] . https://
www. alzint. org/resource/world — alzheimer — report — 2023

[ 3] MANGIALASCHE F, SOLOMON A, WINBLAD B, e al.

Alzheimer’ s disease; Clinical trials and drug development [ J].

[4]

[5]

[10]

(1]

[12]

[13]

[14]

[15]

Lancet Neurol ,2010,9(7) :702—716.

BUTTERFIELD D A, HALLIWELL B. Oxidative stress,
dysfunctional glucose metabolism and Alzheimer disease [ J]. Nat
Rev Neurosci ,2019,20(3) :148—160.
CHEN Z, ZHONG C. Oxidative stress in Alzheimer’ s disease [ J].
Neurosci Bull ,2014,30(2) :271—281.
WEE, WRL IS, S BETE S R T BE 25 T BT R
BEHEBRAT B )], B ,2024,19(1) 1128132,
FILOMENI G, DE ZIO D, CECCONI F. Oxidative stress and
autophagy: The clash between damage and metabolic needs [ J].
Cell Death Differ ,2015,22(3) .377—388.
NOGALES C, MAMDOUH ZM, LIST M, et al. Network
pharmacology: Curing causal mechanisms instead
symptoms [ J]. Trends Pharmacol Sci,2022,43(2) :136—150. .
WE%?%*” T M 2% 2 A @?ﬁ%ﬁﬁ%*ﬁ
TRIT B AE AL S B o e e (1], rhRg 2 4%, 2024, 22
( 12) :3200—3205.

ZHANG H, ZHANG Y, LI Y, et al.

of treating

Bioinformatics and network
pharmacology identify the therapeutic role and potential mechanism
of melatonin in AD and rosacea [ J]. Front Immunol,2021,23
(12) :756550.

NOOR F, ASIF M, ASHFAQ UA, et al. Machine learning for
synergistic network pharmacology: A comprehensive overview [ J].
Brief Bioinform ,2023,24(3) :bbad120.

RAAFAT K. Identification of phytochemicals from North African
s diseases and of their molecular

J Tradit

plants for treating Alzheimer’
targets by in silico network pharmacology approach [ J].
Complement Med ,2020,11(3) :268—278.

DHAPOLA R, SARMA P, MEDHI B, et al. Recent advances in

implications

s disease [ J] . Mol

molecular  pathways and  therapeutic targeting
mitochondrial dysfunction for alzheimer’
Neurobiol ,2022,59 (1) :535—555.

LI W C,YAO S P,ZHANG ], et al. Low — dose lipopolysaccharide
protects nerve cells against spinal cord injury via regulating the PI3K
— AKT - Nrf2 signaling pathway [ J]. Biochem Cell Biol ,2021,99
(5) :527—535.

JAFARI M, GUAN Y, WEDGE D C, et al. Re — evaluating
experimental validation in the big data Era: A conceptual argument

[J]. Genome Biol, 2021 ,22(1) .71.
(%5 HHA 2025 -09 - 15)



