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Summary  

Alzheimer’s disease is the most common chronic progressive neurodegenerative disease (2).  The hallmark 

of Alzheimer’ disease is the accumulation of extracellular amyloid- plaques which is the result of processing 

of the amyloid precursor protein by secretase enzymes (3).  The insoluble A peptide forms aggregates 

known as oligomers, which then progress to plaques; this pathogenic form of the A peptide and resulting 

aggregates form the underlying pathology of Alzheimer’s disease (4).  Currently, pharmacological 

interventions for the disease are limited, with available treatments only attenuating symptoms.  For example, 

the acetylcholinesterase inhibitor, donepezil, provides some symptomatic benefits but not a curative effect, 

although there is evidence that compound has effects on A pathology, and has been shown to enhance A 

clearance via the blood-brain-barrier (5-7).  In this study, the authors aimed to investigate the effects of a 

medical food in augmenting the effects of donepezil in a mouse model of Alzheimer’s disease.  The rationale 

for the choice of the medical food, in this case oleocanthal-rich extra-virgin olive oil, was based on the 

emerging evidence highlighting the beneficial effects of the Mediterranean diet in the progression of 

Alzheimer’s disease (8-10).  

 

Key points and implications 

The 5xFAD mouse model was utilised in this study and mice were divided into four groups (n=12 per group 

with six male and six female mice per group): 1) control group, 2) extra-virgin olive oil group for three months 

(from one month to four months), 3) donepezil group in which mice were treated with 1 mg per kg per day 

of donepezil for one month starting at the age of four months, and 4) the extra-virgin olive oil and donepezil 

group in which the interventions were administered as described in 2) and 3).  The olive oil chosen for this 

study was “The Governor” originated from Corfu, Greece, and selection was based on the high quantity of 

oleocanthal (680 mg per kg).  for the study, the extra-virgin olive oil diet was prepared (mixture of extra-



virgin olive oil with powdered diet), to produce a dose of 0.7 g per kg per day to provide equivalence with 

levels of extra-virgin olive oil consumed as part of the Mediterranean diet (50 g per day); providing a total 

dose of 476 µg per kg per day of oleocanthal which was replenished every other day.  Following 

administration of the dietary intervention and donepezil as series of experiments were performed to 

investigate the effects of extra-virgin olive oil on the effects of donepezil.  The key experiments and findings 

were as follows: 1) hippocampal histological analysis indicated significant reduction of A-load in the 

hippocampus following treatment with extra-virgin olive oil and donepezil, 2) total amyloid content was not 

altered but processing of the protein was modulated by extra-virgin olive oil and donepezil with increases in 

- and decreases in -metabolism, 3) an increase in the expression of the member 1 of human transporter 

sub-family ABCA (ABCA1) and peroxisome proliferator-activated receptor gamma (PPAR-) were observed 

with extra-virgin olive oil and donepezil, 4)  extra-virgin olive oil and donepezil modulated the expression of 

proteins associated with A clearance and blood-brain-barrier tightness, 5) unlike donepezil, which only 

exhibited mild effects on inflammation, extra-virgin olive oil reduced neuroinflammation and enhanced 

antioxidant capacity, as measured by IL-1 levels, astrocyte activation, and antioxidant levels, and 6) extra-

virgin olive oil did not interfere with the increased acetylcholine levels (cholinergic mechanism), induced by 

donepezil.  Overall, these findings highlight the favourable combination of extra-virgin olive oil with donepezil 

in a model of Alzheimer’s disease, importantly the findings indicate that 1) extra-virgin olive oil may influence 

numerous molecular pathways associated with disease, 2) combinations of extra-virgin olive oil with 

acetylcholinesterase inhibitors may have beneficial effects in disease with some overlapping and various 

complimentary effects, and 3) extra-virgin olive oil does not interfere with the central mechanism of 

acetylcholinesterase inhibitors.  These exciting findings provide a framework for further research in the field. 
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