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Methylphenidate target-guided network pharmacology study: Unveiling
molecular mechanisms and medication patterns of traditional Chinese medicine
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Abstract: Objective To explore the molecular mechanisms and medication patterns of traditional Chinese medicine (TCM) in the
treatment of attention deficit hyperactivity disorder (ADHD) using a network pharmacology approach guided by methylphenidate
targets. Methods A network pharmacology method was employed to predict common targets of methylphenidate and ADHD using
Swiss TargetPrediction and multiple databases. Compounds acting on these common targets were screened based on ADME parameters
and Lipinski's rules. PPI networks were constructed using GeneMANIA and Cytoscape, and GO and KEGG analyses were performed
using Biozeron Cloud Platform to reveal the functions of the targets. A "target-compound-TCM" network was constructed to screen
candidate TCMs, analyze their properties and functions, and the Microcloud platform was used for data visualization. Results A total
of 49 common target genes between methylphenidate and ADHD were identified. Core target gene PPI networks and GO/KEGG
analyses revealed key pathways in the nervous system and neurotransmitter signaling. A total of 567 compounds and 416 candidate

TCMs were screened. The constructed network identified high-frequency TCMs related to ADHD treatment, such as licorice and salvia,
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and through frequency analysis of the properties, flavors, meridians, and functions of candidate TCMs, it was found that the candidate

drugs were predominantly bitter and cold, with liver, lung, and stomach meridians being prominent, and functions such as heat-clearing,

detoxification, analgesia, and anti-inflammatory effects were frequently observed. Conclusion This study, guided by the targets of

methylphenidate in treating ADHD, used network pharmacology methods to reverse-engineer the molecular mechanisms and

medication patterns of ADHD treatment. The candidate drugs showed potential for treating ADHD with multiple components, targets,

and pathways, providing new insights for in-depth exploration of clinical and basic research on ADHD.

Key words: methylphenidate; attention deficit hyperactivity disorder; traditional Chinese medicine; molecular mechanisms;

medication patterns; network pharmacology
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