Mitigating alzheimer's pathology: a mechanistic evaluation of Caralluma dalzielii extract
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Introduction

Alzheimer's disease (AD) is a progressive neurodegenerative disorder characterised by memory loss, cognitive decline, amyloid-beta (Aβ) aggregation, tau hyperphosphorylation, oxidative stress, and cholinergic dysfunction. Caralluma dalzielii N. E. Brown (Asclepiadaceae) has been used traditionally to treat neurological diseases. 
Aim

This study was to evaluate the neuroprotective potential of the methanol extract of Caralluma dalzielii (CDME) in a transgenic Drosophila melanogaster model of AD, and to elucidate its mechanism of action through behavioural, biochemical, gene expression, and in silico analyses.

Methods

Transgenic AD model flies expressing human Aβ-42 were fed diets supplemented with CDME at 1, 10, and 20 mg per 10 g of diet for 14 days. Behavioural assays and neurobiochemical markers (GSH, SOD, MDA, AChE, TAG) were analysed. Gene expression of Tau, Amyloid Precursor Protein (APP), and β-site APP Cleaving Enzyme 1 (BACE1) were assessed using RT-qPCR. In silico molecular docking of compounds from HPLC analysis was evaluated for the binding affinities of CDME to Glycogen synthase kinase 3 (GSK3) and Human Beta-Secretase (BACE1) target proteins 
Results and Discussion

CDME improved survival, locomotor activity, and learning performance, reflecting strong neuroprotection. Biochemically, CDME enhanced glutathione (GSH) and superoxide dismutase (SOD), reduced malondialdehyde (MDA), lowered acetylcholinesterase (AChE) activity, and increased triacylglycerol (TAG), supporting antioxidant defense and cholinergic function. Gene expression analysis showed significant downregulation of Tau and BACE1 (p<0.05–0.001), with normalisation of amyloid precursor protein (APP) at 10 mg/10 g (p<0.0001). Molecular docking revealed strong interactions of CDME phytochemicals, particularly flavonoids, with GSK3 and BACE1, some surpassing donepezil. We conclude that CDME exhibits multitarget neuroprotective mechanisms relevant to Alzheimer’s therapy.
