Chia seed oil nano emulsion alleviates depression in CUMS mice: Docking analysis study
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Introduction. Chia seeds contain a high amount of biologically active phytocompounds, such as polyphenols, isoflavones , phytosterols and tocopherols (α, γ, δ). In spite of these bioactives, chia seed oil (CSO) lacks extensive pharmacological usage because of poor solubility, bioavailability, and stability. Strategies involving nanoformulations can surmount these limitations and improve therapeutic efficacy.

Aims. In the current research, a nanoemulsion of chia seed oil (CSO NE) was developed, and its antidepressant-like activity was determined in a CUMS-induced depression model in mice. In addition, in silico docking was conducted to predict the interaction of rutin and β-sitosterol, which are two significant phytoconstituents of chia seeds, with depression targets.

Methods. CSO NE was prepared and given orally to mice that were segregated into groups: (I) Vehicle control, (II) CUMS group, (III) CSO NE low dose (200 mg/kg), (IV) CSO NE high dose (400 mg/kg), and (V) Fluoxetine (20 mg/kg). Behavioral measurements involved elevated plus maze, open field test, and sucrose preference test. Biochemical findings included quantification of the levels of superoxide dismutase (SOD), glutathione (GSH), and total proteins, whereas histopathological analysis determined neuroprotection. For in silico docking studies, AutoDock 4.2 was utilized to study binding affinities of rutin and β-sitosterol towards monoamine oxidase-A (MAO-A), serotonin transporter (SERT), and BDNF receptor TrkB.

Results. Depressive-like behaviours, oxidative stress, and histopathological changes were induced by CUMS exposure. CSO NE, particularly at the high dose, greatly enhanced behavioural performance, recovered antioxidant level (SOD, GSH), and attenuated neuronal injury from the CUMS group and CSO NE low dose. The effects were similar to fluoxetine. In silico docking demonstrated favourable binding affinity of rutin to TrkB and β-sitosterol to MAO-A while moderate interaction was found with SERT. These observations indicate that rutin and β-sitosterol could modulate neurotrophic and monoaminergic systems implicated in depression.

Discussion. The results indicate that nanoformulation increases the oral bioavailability and neuroprotective efficacy of chia seed oil. CSO NE exhibited robust antidepressant-like activity in the CUMS model. Complementary in silico data emphasize the participation of chia phytoconstituents rutin and β-sitosterol in interacting with depression-related protein targets. Collectively, these data identify CSO NE as a potential natural therapeutic approach to depression.
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