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Are anthocyanins protective against amyloid beta-induced 
cognitive impairment in Alzheimer's disease? 

INTRODUCTION 

For the first time in human history, people 65 and older will outnumber children under the age 

of five within the next four years.1 By 2050, the 65+ group will more than double the five and 

under group.1  Alzheimer’s disease is the 6th leading cause of death; every 66 seconds someone 

in the U.S. will develop this disease that will kill 1 in 3 of its victims, costing the nation $236 

billion dollars this year.2  Currently there is no cure for this degenerative disease. 

To that end, vast amounts of research has been conducted over the past decade focusing on 

the potential of dietary flavonoids to aid in preserving cognitive function as we age, thus 

reducing the risk of Alzheimer’s disease (AD). In this report, I will examine the protective ability 

of anthocyanins (a particular flavonoid) against amyloid beta-induced cognitive impairment in 

AD. Having watched two grandparents slowly decline until they no longer knew who I was 

before they died is a personal reminder of how devastating this disease can be for both the 

sufferer and all those who love them. I want to know if I increase the amount of dark berries I 

eat until I have a permanently stained tongue, can I be spared this same fate? 

WHAT IS ALZHEIMER’S DISEASE? 

 First described by Dr. Alois Alzheimer in 

1906, AD is a neurodegenerative disease 

of “multifactorial etiology”3 that is 

characterized by progressive memory loss 

and cognitive impairment. At the 

molecular level, AD has three classic 

markers or characteristics: accumulation 

of beta-amyloid (Aβ) peptides, the 

presence of intra-neuronal tangles in the 

brain and gradual loss of connections 

between neurons.3  

4 (Drawing) 

Amyloid is the generic term for amino acid fragments that are produced normally in the body. 

For reasons not fully understood, in AD these amino acids do not divide properly. When this 

happens, an amino acid fragment is snipped from a larger protein found in the fatty membrane 

surrounding the nerve cells and Aβs are formed. Aβ amyloids are sticky and gradually build up 

http://cdn.cnsnews.com/attachments/census_bureau-an_aging_world-2015.pdf
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to form plaques that are toxic 

to the neurons in the brain. 

Similar to cholesterol that 

builds up in the arteries, this 

could be called the cholesterol 

of the brain.  

Tangles are abnormal 

collections of twisted amino 

acids.  These tangles are made 

up of a protein referred to as 

tau. In a healthy brain, a 

certain number of phosphate 

molecules will be attached to 

tau, which then bind to 

microtubules. This seems to 

stabilize them. However, in AD 

an unusually large number of 

additional phosphate molecules attach to tau. This results in “hyperphosphorylation,”      5 (Drawing)        

in which tau separates from the microtubules and re-forms with other tau threads. These 

threads will then form spiral filaments that form a net that tangles up inside the cell. The 

microtubules disintegrate, collapsing the neuron’s internal transport network.6 That’s like 

having your cell tower go down – no more communication. 

Both tangles and plaques lead to loss of connections between cells, which diminishes cell 

function and eventually leads to cell death.  This accounts for the actual atrophy and shrinkage 

of the AD brain seen in the picture above on the right in comparison to the healthy brain on the 

left.  

Recent research into metabolic profiling of AD has revealed this disease can be broken down 

into three distinguishable subtypes. The first of which is inflammatory. I this case, markers such 

as hs-CRP (highly sensitive C-reactive protein made in the liver when inflammation is detected) 

and an increased globulin:albumin ratio. The second subtype is non-inflammatory, in which 

case other metabolic abnormalities are noted but not hs-CRP or an increased globulin:albumin 

ratio. The third subtype is the most distinctive and is characterized by dyscalculia (difficulty 

making arithmetical calculations), aphasia (loss of ability to understand or express speech) and 

zinc deficiencies.7  

WHAT ARE ANTHOCYANINS, AND WHAT CAN THEY DO TO AFFECT AD? 

Anthocyanins (ANT) come from the Greek word anthos, meaning flower and kyanos, meaning 

blue. They are water-soluble vacuolar pigments that appear deep red, purple or blue depending 

on the pH of the plant cells. They are odorless, slightly astringent, but highly flavorful.10 ANT are 
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part of a group of ubiquitous compounds of plant-origin called flavonoids. All flavonoids are 

made up of two aromatic carbon rings 

bound together by three carbon atoms 

forming an oxygenated heterocycle (C-

ring). Flavonoids are divided into six 

classes depending on the degree of 

oxidation of the C-ring, the hydroxylation 

pattern of the   ring structure and 

substitution of the three position, as 

seen on the left.8 (including graphic)  

These classes comprise of flavonols 

(found in onions, leeks & broccoli); 

flavones (found in parsley & celery); 

isoflavones (found in soy products); 

flavanones (found in citrus fruits and 

tomatoes); flavanols (found in green tea, 

red wine and chocolate) and 

anthocyanins (found in red wine, 

berries, purple rice, purple basil).8   

Anthocyanins have long been known for 

their excellent abilities at scavenging 

reactive oxygen species (ROS) and thus 

reducing inflammation,9 among other 

benefits. In AD patients, it is thought 

that anthocyanins are uniquely able to 

cross the blood brain barrier (BBB) 

and modulate the signaling pathways 

as a result of effective ROS 

scavenging.3 Dietary factors represent 

the most potent determinants of 

metabolic health and have been 

shown to mitigate specific 

mechanisms of neurodegeneration.8 

While there are many aspects of 

anthocyanins’ role in the body that 

are not fully understood, the research  

    10 (graphic) 
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to date is intriguing and most researchers agree a positive correlation exists between dietary 

anthocyanins and protection of neurological brain health. 

WHAT HAVE WE LEARNED FROM IN VITRO STUDIES 

The most recent applicable study (7/2016) tested the efficacy of Medox® capsules, a 

nutraceutical compound containing natural anthocyanins purified from bilberries and black 

currants. To simulate the Aβ oxidative stress and imbalance of mitochondrial fission and fusion 

as would be noted in the AD brain, Rotenone was used to facilitate reduced cell viability, 

mitochondrial membrane potential and fragmentation. Human SH-SY5Y cells were incubated, 

then exposed to rotenone to test Medox’s ability to improve cell recovery rate. Cell membrane 

permeability of Medox® was also tested. Results indicated Medox® did show an ability to 

penetrate cell membranes (BBB), reduce mitochondrial fragmentation and partially restore the 

network in APPswe cells.3 A number of in vitro research studies have been conducted using a 

wide variety of anthocyanins to determine BBB penetration, antioxidant activity, myelin sheath 

repair and prevention of neurotransmitter damage from Aβ plaque build-up, most showing 

successes similar to this study. However, none of the in vitro studies reviewed could confirm 

significant results in the reversal of Aβ damage.  

WHAT HAVE WE LEARNED FROM IN VIVO STUDIES 

THE MICE  
To examine the ability of anthocyanins to suppress the toxicity of Aβ deposits, a group of 

scientists in Japan crossbred mice expressing the human Aβ precursor protein to end up with 

mice that displayed Aβ depositions and cognitive impairment without any other deficits. These 

mice were divided into five groups (including a control group) and fed varying diets of food 

powders containing bilberry extract supplements. Dot blot brain analyses and Y maze results 

were analyzed and confirmed the ability of this anthocyanin to promote the formation of non-

toxic insoluble forms of the Aβ peptide, inhibiting the molecular species that degrade cells.11 

This study, in addition to a number of others, confirm anthocyanins ability to halt the 

progression of Aβ deposits and the neurotransmitter damage and resulting cognitive decline in 

mice. Again, no in vivo mouse study was found that could report significant results confirming 

reversal of Aβ deposits. 

THE RATS  
In Korea, another group of scientists extracted the anthocyanins from Korean black soybeans to test the 

ability of this compound to reverse oxidative stress and neuroinflammation mediated cognitive 

impairment in adult rats. The rats were randomly divided into four groups (including a control group) 

and fed varying amounts of the anthocyanins and D-galactose (to induce oxidative stress). A behavioral 

analysis was conducted using the Morris water maze test and Y-maze test. Protein extraction and a 

Western blot test was performed on each rat brain. ROS and lipid peroxidation levels were measured. 

https://pubchem.ncbi.nlm.nih.gov/compound/rotenone
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The results indicated a positive ability of the anthocyanins to significantly improve cognitive function 

(rats were able to recall previous training in Y-maze and swim faster in Morris water maze) and 

effectively reduce oxidative stress and the damage from neuroinflammation.12  

WHAT HAVE WE LEARNED FROM HUMAN STUDIES 

In a systemic review of numerous epidemiological studies testing a variety of flavonoids, a slowing of 

cognitive decline in healthy individuals with increased anthocyanin consumption was clearly evident. 

The human intervention studies of healthy adults were a little less clear as were the combined 

epidemiological and human intervention studies.8 Two of these informative, self-explanatory tables are 

included below. 
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Additionally, a cohort study of 1367 people over age 65 reported a decreased risk of dementia 

with increased flavonoid-rich diet consumption;13 results were sufficiently strong to initiate 

clinical trials using flavonoid-rich foods, primarily anthocyanins.8 More recently, a human study 

by a team of University of Cincinnati scientists led by Dr. Robert Krikorian (following up on 

earlier clinical trials showing blueberries boost cognitive performance), conducted two new 

studies involving 47 adults 68+ years old just beginning to show signs of mild cognitive 

impairment. One group of participants ate a freeze-dried blueberry powder (equivalent to a 

single cup of berries) and the other ate a placebo powder once a day for 16 weeks.  “The 

blueberry group demonstrated improved memory, improved access to words and concepts, 

and increased brain activity.”14 However, a follow-up study to try to replicate these results 

(using different participants described as “in better cognitive shape”), were not duplicated, and 

although cognition improved, memory showed only slight improvement.14  Even though 

pharmacological potential of anthocyanins still remains to be translated consistently in humans 

in clinical trials, dietary strategies hold promise as effective and safe preventive interventions.8  

IN CONCLUSION 

Clearly, there are still pieces to the puzzle of both why and how Alzheimer’s disease happens 

and exactly how anthocyanins work to ameliorate the effects. There is mounting evidence that 

scientists are on the right track in solving this enigma and a significant amount of research time 

and funding continue to support this effort. Researchers can conclude that anthocyanins do 

appear to protect cognitive brain function, even if they can’t agree or are not certain how this 

happens. It is important to note as well, that while nutraceutical applications showed positive 

results in several in vitro studies, the same results were not duplicated in human intervention 

studies. It is also apparent that anthocyanins ability to protect against cognitive impairment is 

synergistic with other antioxidants and attempts to isolate or synthesize anthocyanins 

produced less conclusive results. This makes it more difficult to determine exactly how 

anthocyanins work to protect against AD and more clinical studies are needed.  

However, with so many people about to enter the age range for this disease, finding a 

prevention, if not cure is of critical importance. In the meantime, can anthocyanins protect 

against amyloid beta-induced cognitive impairment in AD? I’m now confident the answer is yes; 

and as none of the research (in vitro, in vivo or human) noted any toxicity with any of the 

anthocyanins tested, I will be adding plenty of anthocyanin-rich fruits and vegetables to my diet 

while my cognitive function is still intact! 
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