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[ Abstract ] Objective To analyze the potential impact of acetyl tributyl citrate (ATBC), a commonly
used plasticizer substitute, on the pathogenesis of Alzheimer's disease (AD), and to reveal the toxic effects of
ATBC on AD and the complex interactions between key molecular pathways. Methods The toxicological
characteristics of ATBC were predicted using the ADMETlab2.0 and ProTox3.0 platforms. The targets of ATBC
were screened using the SwissTargetPrediction and ChEMBL databases. AD-related targets were collected from
the GeneCards and OMIM databases. A protein-protein interaction network was constructed to identify the
core targets, and Gene Ontology (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG) functional
enrichment analyses were performed. Finally, molecular docking was used to verify the binding affinity
between key molecules. Results The toxicity prediction results showed that ATBC has neurotoxicity such as
blood-brain barrier damage. 124 intersection targets of ATBC and AD were screened out, among which STAT3,
EGFR, MMPY, CTSB and MAPKI1 were the core targets. The functional enrichment analysis results showed
that ATBC mainly affects the development of AD by interfering with key biological processes such as
inflammatory response, GABAergic neurotransmission, amyloid protein metabolism and protein kinase
signaling. The molecular docking results confirmed that ATBC has strong binding affinity with five core targets
(binding energies was less than —5.0 kcal/mol), with the most stable binding to STAT3 (- 7.1 kcal/mol).
Conclusion ATBC can promote the pathological process of AD through multiple synergistic mechanisms,
mainly manifested in its high affinity binding to key targets such as STAT3, EGFR, MMP9, CTSB, and MAPK1,
thereby activating neuroinflammation response, disrupting GABAergic synaptic transmission, inducing insulin
resistance and metabolic disorders in the brain, and accelerating amyloid B-protein deposition and tau protein
pathological processes. These findings provide an important theoretical basis for assessing the neurotoxicity
risk of ATBC and reference for developing environmental control strategies and multi-target intervention

programs for AD.
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Table 1. Prediction of the toxicity of acetyl tributyl citrate
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Figure 6. Results of Gene Ontology enrichment analysis
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Table 3. Analysis results of binding affinity between acetyl
tributyl citrate and Alzheimer's disease core targets
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