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Key Highlights:  

• Vitamin D is a fat-soluble pro-hormone that is naturally present in fatty fish and fish liver oils, beef 
liver, egg yolks, cheese and mushrooms 

• Its role in calcium and bone metabolism is well-known, as it has an anti-inflammatory effect and 
immune function 

• Vitamin D has also shown neuroprotective properties in in vitro studies promoting the clearance of 
amyloid plaques 

• However the promising role of Vitamin D in the delay of cognitive decline has not yet been 
confirmed in human RCTs  

 
 
 
Introduction 
 
The prevalence of Neurodegenerative disorders increases with aging and is associated with high 
disease burden and healthcare costs. Therefore, any possible efforts to prevent or delay 
neurodegenerative disorders need to be put into action, especially simple measures with low 
economic impact, such as the supplementation of certain foods or vitamins. Among the latter, vitamin 
D is well-known for its role in calcium and bone metabolism, as well as its anti-inflammatory effect 
and role in immune function. However, the potential neuroprotective properties of vitamin D have 
only been recently investigated. 
 
 
Vitamin D  
 
Vitamin D is a fat-soluble pro-hormone that is naturally present in food. The best sources are fatty 
fish such as trout, salmon, tuna, and mackerel, and fish liver oils; other sources are beef liver, egg 
yolks, cheese, and mushrooms. In food and dietary supplements, vitamin D is found in two main 
forms: vitamin D2 (ergocalciferol) and vitamin D3 (cholecalciferol), which are both well absorbed in 
the small intestine. Both forms must undergo two hydroxylations in the body for activation. The first 
hydroxylation occurs in the liver with the conversion of Vitamin D to 25-hydroxyvitamin D [25(OH)D], 

also known as “calcidiol.” The second occurs primarily in the kidney and forms the physiologically 

active 1,25-dihydroxyvitamin D [1,25(OH)2D], also known as “calcitriol”. Vitamin D is responsible for 

normal bone metabolism by maintaining adequate serum calcium and phosphate concentrations, 
which play a role in preventing osteoporosis in the elderly.  
 
 
Neuroprotective effect of Vitamin D 
 
Vitamin D acts through a nuclear hormone receptor (vitamin D receptor VDR) that is present in 
almost all regions of the central nervous system (CNS), including the areas important for cognition: 
the hippocampus, amygdala, hypothalamus, cortex, and subcortex. In vitro studies show that vitamin 
D can promote the clearance of amyloid plaques by stimulating phagocytosis by macrophages and 
reducing neurodegeneration. Besides its anti-inflammatory and antioxidant properties, Vitamin D is 
believed to have neuroprotective effects by suppressing proinflammatory cytokines in the brain and 
increasing brain-to-blood A𝛽 efflux across the blood-brain barrier (BBB), decreasing the number of 
amyloid plaques. 
 



 

 

Vitamin D supplementation and prevention of cognitive decline in healthy individuals: evidence from 
Cochrane systematic review 
 
In the Cochrane systematic review by Rutjes et al. published in 2018, a trial with 4.143 healthy 
participants compared vitamin D3 (400 IU/day) and calcium supplements to placebo. The results 
pointed to low‐ to-moderate‐ certainty of no effect of vitamin D3 and calcium supplements at any 
time‐ point up to 10 years on overall cognitive function or the incidence of dementia. 
 
Vitamin D and cognitive function in healthy older adults or with early Alzheimer's disease: a 
systematic review published on Cureus (pubMed) 
 
The systematic review by Chakkera et al. included 24 studies from 2011 to 2020 investigating the 
role of vitamin D in the prevention of AD in older adults with normal neurological status and the role 
of vitamin D in patients with early-stage AD. The systematic review included two observational 
studies, five randomized controlled trials (RCTs), one pilot study, and two meta-analyses; the 
remaining were review articles with a total of 9.592 participants included. Although many studies 
evidenced various functions of vitamin D throughout the central nervous system and associated its 
deficiency with increased risk of cognitive decline in older adults, the evidence from randomized 
controlled trials (RCTs) was not clear; few RCTs showed significant improvement with vitamin D 
(cholecalciferol, vitamin D3), while several reported no significant improvement. 
 
Conclusion 
 
Although there are promising results in in vitro and animal studies, there is no clear evidence that 
vitamin D supplementation can prevent AD onset in humans nor delay AD progression.  
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