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Abstract 
Oleocanthal, a phenolic component of extra-virgin olive oil, has been recently linked to reduced risk of 
Alzheimer's disease (AD), a neurodegenerative disease that is characterized by accumulation of β-amyloid (Aβ) 
and tau proteins in the brain. However, the mechanism by which oleocanthal exerts its neuroprotective effect is 

still incompletely understood. Here, we provide in vitro and in vivo evidence for the potential of 
OLEOCANTHAL to enhance Aβ clearance from the brain via up-regulation of P-glycoprotein (P-gp) and 
LDL lipoprotein receptor related protein-1 (LRP1), major Aβ transport proteins, at the blood-brain 
barrier (BBB). Results from in vitro and in vivo studies demonstrated similar and consistent pattern of 
oleocanthal in controlling Aβ levels. In cultured mice brain endothelial cells, oleocanthal treatment increased P-
gp and LRP1 expression and activity. Brain efflux index (BEI%) studies of (125)I-Aβ(40) showed that 
administration of oleocanthal extracted from extra-virgin olive oil to C57BL/6 wild-type mice enhanced (125)I-
Aβ(40) clearance from the brain and increased the BEI% from 62.0 ± 3.0% for control mice to 79.9 ± 1.6% for 
oleocanthal treated mice. Increased P-gp and LRP1 expression in the brain microvessels and inhibition studies 
confirmed the role of up-regulation of these proteins in enhancing (125)I-Aβ(40) clearance after oleocanthal 
treatment. Furthermore, our results demonstrated significant increase in (125)I-Aβ(40) degradation as a result 

of the up-regulation of Aβ degrading enzymes following oleocanthal treatment. In conclusion, these findings 
provide experimental support that potential reduced risk of AD associated with extra-virgin olive oil 
could be mediated by enhancement of Aβ clearance from the brain. 
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Abstract 
Oily fish and other sources of long-chain n-3 polyunsaturated fatty acids (n-3 LCPs) have been proposed 
as protective against dementia and age related cognitive impairment. The basic mechanisms underlying 
these proposed benefits have been postulated and experimental studies supporting the plausibility of 
the putative effects have been published. Observational epidemiological and case control studies also 
largely support a protective role of fish consumption on cognitive function with advancing age, albeit 
with important unexplained heterogeneity in findings. In this review we report the findings of the latest 
Cochrane review on the benefits of n-3 LCP supplementation on cognitive function among cognitively 
healthy older people and expand the review by including trials conducted with individuals with prevalent 
poor cognitive function or dementia. We identified seven relevant trials, four among cognitively healthy 
older people, and three among individuals with pre-existing cognitive decline or dementia, and overall 

conclude that there is NO EVIDENCE to support the routine use of n-3 LCPs supplements 
for the prevention, or amelioration, of cognitive decline in later life. We identified several 
challenges in the design of intervention studies for the prevention of dementia and cognitive decline in 
older people that require careful consideration especially in recruitment and retention in long-term 
trials. Whether the lack of agreement in findings from mechanistic and observational data and from 
intervention studies reflects a real absence of benefit on cognitive function from n-3 LCP 
supplementation, or whether it reflects intrinsic limitations in the design of published studies remains 
open to question. 
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