Exploring the mood enhancing potential of Mentha longifolia through network pharmacology and molecular docking 
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Introduction. Depression is a multifactorial neuropsychiatric disorder involving complex molecular pathways. 
Medicinal plants offer promising multi-target therapeutic agents for psycho-activity modulation due to their diverse array of bioactive compounds. In traditional healing practices, M. longifolia is used to manage conditions affecting the nervous system, gastrointestinal tract, and against pathogens. M. longifolia has naturally occurring compounds with potential neurological benefits however, the precise mechanisms of action through which it exerts its therapeutic effects remain to be fully elucidated.

Aims. The aim of the study was to fingerprint M. Longifolia and apply computational analysis to predict its possible pathways related to depression. 
Methods. In this study, Liquid chromatography–mass spectrometry (LC-MS) was applied to fingerprint M. longifolia. Thereafter, network pharmacology combined with molecular docking was employed to investigate the potential antidepressant mechanisms of M. Longifolia based on the identified phytochemicals. 
Results. Liquid chromatography–mass spectrometry (LC-MS) analysis identified 15 compounds. M. longifolia key targets such as DRD4, DRD3, GSK3B, COMT, GRIA1, and AKT1 were mainly associated with dopaminergic synapse and neuroactive ligand–receptor interaction pathways. Compounds including baicalin, salvianolic acid A, and rosmarinic acid showed high binding affinities to DRD3, COMT, and GSK3B, in some cases surpassing the docking stability of fluoxetine (positive control), a clinically established antidepressant
Discussion. These results indicate that M. longifolia could exert potential antidepressant effects via multi-target modulation of neurotransmitter systems and neuro-inflammatory pathways. The observations in this study suggest possible mechanistic insights of M. longifolia into their traditional use for mental health and finds key targets and pathways for future experimental validation and the development of antidepressant drugs.
