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Enriching the Mediterranean diet 
could nourish the brain more 
effectively
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The increasing prevalence of neurodegenerative disorders represents a challenge 
to the global health of all nations and populations, particularly with increasing 
longevity. Urgent prevention strategies are therefore needed, and one opportunity 
may be to explore the relationship between dietary patterns and brain health 
which has emerged as a promising strategy. Numerous studies indicate that dietary 
choices have a significant impact on cognitive function, memory and the risks 
of neurological disorders, recognizing the dynamic role of diet in maintaining 
cognitive abilities. One of the most studied dietary styles, the Mediterranean diet, 
characterized by healthy, plant-based foods fats and moderate consumption 
of animal products, has demonstrated its neuroprotective potential. Rich in 
antioxidants, vitamins and polyphenols, this diet shows consistent associations 
with cardiovascular health and cognitive function. Some less talked about foods, 
such as seaweed, blackcurrants, Lion’s Mane mushroom and chia seeds, are 
emerging as potential brain health boosters. These and other new foods could 
enrich the Western diet making it capable of effectively preventing neurological 
disorders. Despite promising scientific data, difficulties persist in understanding 
the complex relationship between nutrition and brain health. Individual variability, 
long-term dietary adherence, comorbidities, and the need for rigorous clinical 
evidence pose obstacles. In this review, we would like to focus our attention 
on the future of brain-diets, which should involve accessible, personalized and 
evidence-based interventions, providing hope against the challenges posed by 
neurodegenerative diseases. In fact, as research progresses, more and more 
attention are being placed to brain health, promising a harmonious and resilient 
cognitive landscape for individuals and society.
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1 Introduction

The increasing prevalence of neurodegenerative diseases such as Alzheimer’s, Parkinson’s, 
and other dementias represents a major global health challenge and as our population ages, 
there is an urgency to identify effective strategies prevention and intervention are strong. In 
this context, the interaction between food systems and brain health has emerged as a promising 
frontier in scientific research (1, 2). In a world where an aging population places an ever-
increasing burden on health care systems, recognizing the complex relationship between diet 
and brain health forces new, accessible approaches promising a comprehensive approach to 
reducing the onset and progression of neurological diseases. Faced with an aging population 
and ever-expanding life expectancy, understanding and engaging with the complex processes 
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that regulate brain health is of utmost importance. As our cognitive 
function, emotional well-being and overall vitality are central and may 
affect the magnitude of the risk related to neuropathy (3).

In this collaborative review of the relationship between eating and 
brain health, we delve into the complex scientific data that emphasizes 
the effects of food on the brain. Understanding the deeper implications 
of food choices from nutrient dense foods to the potential pitfalls of 
certain eating behaviors is key to physical health, resilience and a 
beautiful state of mind promoting improvement, so it is important to 
unravel the threads that weave nutrition and muscle wellness together. 
Traditionally, food concepts were significantly associated with physical 
health and metabolic outcomes. However, a growing body of research 
indicates that what we  eat significantly influences the complex 
biochemical pathways that govern brain activity (4–6). The brain, the 
most metabolically active organ, is extremely vulnerable to oxidative 
stress, inflammation, and the gradual accumulation of damage over 
time – all factors strongly associated with the development of 
neurodegenerative diseases (7). Beyond simply providing nutrition, 
our foods are now recognized as contributing significantly to 
preserving, and possibly enhancing, cognitive ability. This paradigm 
shift highlights the need for broader research into food structure and 
ability a can impact brain health across the lifespan. Historically, the 
fields of nutrition and neuroscience have served as distinct disciplines, 
with dietary theory largely tired of addressing physical health 
problems. But the last few decades have seen a paradigm shift beyond 
the traditional boundaries separating food and brain. We  now 
appreciate the brain as a metabolic organ, responding in complex ways 
to the quality and composition of the fuel we provide. The realization 
that dietary patterns can have profound and lasting effects on cognitive 
functioning has led to new advances in nutritional neuroscience. 
Beyond their immediate livelihoods, food choices are widely 
recognized as craftsmen of long-term brain modification and plasticity 
Let us dig into the relationship between food patterns and brain health 
to see how it can promote safety Our insights our grasp of the topic 
extends beyond a reductive view of nutrients as mere building blocks. 
Rather, this broad perspective encompasses the complex fabric of 
interactions between metabolites derived from food and the 
molecular, cellular, and systemic processes that shape brain function 
Eating is not like not only as a source of energy but also as a modulator 
of inflammation, oxidative stress, and cellular repair mechanisms 
Acknowledge – Factors that play an important role in the pathogenesis 
and progression of neurological diseases As we begin this review, it is 
clear that relationships the intricacies of the interplay between food 
and brain health extend beyond basic nutritional principles. Dietary 
patterns are now recognized as modulators of inflammation, oxidative 
stress, and even gut microbiota composition—factors intriguingly 
associated with the onset and progression of neurodegenerative 
disorders (8). As we  dive into the next sections, we  embark on a 
journey through the growing understanding of the neuroprotective 
potential of particular food systems, the subtle effects of key nutrients 
on mood landscapes, food choice and the gut-brain barrier as a 
complex mediator between. In a world where the demographic 
pyramid is inverted and age-related neurodegeneration is seen as a 
dangerous enemy, dietary strategies for strengthening brain health are 
more than just academic excellence it is a social requirement. The 
landscape of brain health in the middle you can redefine. In doing so, 
we  contribute to an ongoing narrative that holds the promise of 
healthy and resilient growth agendas for individuals and nations.

2 Mediterranean diet: a blueprint for 
neuroprotection

There are numerous diets that show positive effects on health, 
some of which seem to be closely linked to specific geographical areas. 
Diets are combinations of foods and beverages consumed by 
individuals and depend on many cultural, economic and other factors 
(9). The Mediterranean-style diet, based on the consumption of plant-
based foods, healthy fats and moderate use of animal products, has 
gained wide recognition for its potential health benefits. The 
Mediterranean lifestyle is based on the traditional Mediterranean diet 
and includes preparing food, sharing food, harvesting, consuming 
local and seasonal produce, and frequent socializing with people of all 
ages and social classes while eating together. This dietary pattern has 
its roots in the traditional eating patterns of countries bordering the 
Mediterranean Sea. It continues to be a subject of scientific research 
today for its association with various health benefits. The 
Mediterranean diet offers a nutritional model that goes beyond mere 
sustenance. Scientific studies consistently highlight its potential to 
promote cardiovascular health, reduce inflammation and even 
influence cognitive function (Figure 1).

The neuroprotective efficacy of the Mediterranean diet is proven 
by its rich content of antioxidants, minerals and vitamins. The fruits 
and vegetables that form the basis of this diet provide a rich source of 
vitamins (such as vitamins C and E) and polyphenols, which are 
powerful scavengers of free radicals implicated in neuronal damage 
(10). The combined effects of these antioxidants go beyond their 
individual contributions, forming a robust defense against oxidative 
stress, which is a key factor in the cascade of events leading to 
neurodegeneration. The following section outlines the key 
components that make the Mediterranean diet a rich source of 
antioxidants. Therefore, the most important food-derived molecules 
for brain health are polyphenols. Infact, they are polyhedral 
compounds that have been shown to be  highly beneficial in 
counteracting numerous processes including oxidative stress, 
inflammation and numerous degenerative processes, proving useful 
in the prevention and treatment of various brain disorders (11, 12) 
The potential of these compounds for the prevention and treatment of 
brain disorders is not only related to their ability to reach the brain, 
depending on their chemical structure, but also to their ability to 
modulate communication between the brain and the gut, interfering 
with multiple branches of this axis (12).

Extra virgin olive oil, a key component of the Mediterranean diet, 
is rich in polyphenols, tocopherols (vitamin E) and carotenoids. These 
antioxidants have been linked to anti-inflammatory and protective 
effects on the cardiovascular system (13). Olive oil provides a 
substantial source of monounsaturated fats, particularly oleic acid. 
This dietary component has been shown to possess anti-inflammatory 
properties and is associated with improved cognitive function. Olive 
oil’s unique combination of antioxidants and beneficial fats contributes 
to its neuroprotective effects, potentially mitigating the impact of 
age-related cognitive decline (14).

Furthermore, the daily use of a diverse range of fruit and 
vegetables, including tomatoes, berries, leafy greens and peppers 
makes this diet exceptionally capable of maintaining redox 
homeostasis. Indeed, these foods are rich in vitamins C and E, 
flavonoids and carotenoids and offer a diverse range of 
antioxidants (10).
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Nuts and seeds, especially walnuts and almonds, are rich in 
antioxidants, including vitamin E and polyphenols. These foods 
contribute not only to the antioxidant profile, but also to heart-healthy 
fats in the diet (15). Nuts and seeds are rich in essential nutrients and 
bioactive compounds and, consequently, have attracted scientific 
interest as a potential source of neuroprotective agents (16). These 
small but dense nutritional powerhouses provide a variety of elements 
that support brain health and may play a role in the prevention of 
neurodegenerative diseases. Magnesium, found in many nuts and 
seeds, is essential for nerve function and the transmission of nerve 
signals. Optimal levels of magnesium are associated with maintaining 
a healthy nervous system, which in turn can reduce the risk of 
neurodegenerative diseases (17). Several nuts and seeds contain amino 
acids that act as precursors of neurotransmitters, the brain’s chemical 
messengers. For example, sunflower seeds contain tryptophan, a 
precursor of serotonin, which plays a role in mood regulation and may 
contribute to mental well-being (18).

The habitual use of herbs and spices, including oregano, thyme, 
rosemary and turmeric, enhances the flavor and antioxidant content 
of Mediterranean cuisine. For example, oregano is particularly rich in 
rosmarinic acid, a powerful antioxidant (19). Preclinical studies have 
shown that rosemary extracts have neuroprotective effects. The active 
compounds in rosemary have been shown to help protect neurons 
from damage, improve neuron survival and promote overall brain 
health. These effects are particularly relevant in the context of 
neurodegenerative disorders such as Alzheimer’s and Parkinson’s 
disease (20, 21). Preclinical studies have shown that rosemary extracts 

have neuroprotective effects. The active compounds in rosemary have 
also been shown to protect neurons from damage, increase neuron 
survival and promote overall brain health (22).

Oily fish, such as sardines and mackerel, are a key component of 
the Mediterranean diet and provide omega-3 fatty acids as well as 
selenium and astaxanthin, powerful antioxidants with anti-
inflammatory properties (23). It is impossible to overestimate the 
neuroprotective potential of omega-3 fatty acids, especially 
docosahexaenoic acid (DHA) and eicosapentaenoic acid (EPA). These 
essential fatty acids are integral to maintaining the structural integrity 
of neuronal membranes, modulating inflammation and promoting 
synaptic plasticity, all vital aspects of brain health and resilience (24). 
In this perspective, Godos and colleagues in a meta-analysis suggested 
that fish consumption is associated with a lower risk of cognitive 
impairment/decline in a dose–response manner (25). Considering 
that in the style of this diet physical activity and sport play an 
important role, it is worth underlining that omega-3 could play a 
beneficial role in this aspect as well (26).

Whole grains, including brown rice, quinoa and whole wheat, are 
a source of antioxidants such as ferulic acid and lignans, which 
contribute to the overall antioxidant richness of the diet (27). Whole 
grains, the main source of carbohydrates in the Mediterranean diet, 
contribute to the neuroprotective milieu by modulating glucose 
metabolism. Whole grains have a lower glycemic index than refined 
grains, resulting in sustained glucose release and the promotion of 
stable blood sugar levels. This controlled glucose metabolism is of 
great importance for the prevention of insulin resistance, which is a 

FIGURE 1

Representative image showcasing key components of the Mediterranean diet and their pivotal role in supporting mental health.
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factor linked to cognitive decline and neurodegenerative disorders (7, 
28). In addition to its nutritional components, the Mediterranean diet 
is also significant for the social and cultural aspects of eating. The 
convivial nature of shared meals, the variety of flavors and the 
incorporation of seasonal and locally sourced ingredients contribute 
to an overall approach to wellbeing characterized by a focus on the 
social and cultural aspects of eating. These aspects may also exert an 
indirect influence on stress levels and mental health, thus enhancing 
the neuroprotective potential of diet. These food components, which 
greatly benefit brain health, include vitamins, minerals, fatty acids, 
carotenoids, polyphenols, bioactive peptides, probiotics, creatine, and 
saponins (16, 29–31). A substantial body of epidemiological and 
clinical evidence has linked adherence to this dietary pattern with a 
reduction in the risk of cognitive decline, Alzheimer’s disease and 
other neurodegenerative disorders. These results highlight the 
practical relevance of adopting a Mediterranean-style diet for brain 
health in different populations. The intersection between diet and 
neurology has become a focal point of scientific investigation and, 
within this landscape, the Mediterranean diet has emerged as a topic 
of considerable interest for further investigation. Epidemiological 
studies analyzing the patterns, distribution and determinants of health 
and disease in populations have provided a substantial body of 
evidence supporting the idea that the Mediterranean diet exerts 
profound neuroprotective benefits (32).

Thus, the Mediterranean diet represents a paradigm for 
neuroprotection, integrating a complex network of antioxidant, anti-
inflammatory, neurotrophic and socio-cultural components. Its 
comprehensive approach, which includes not only specific nutrients 
but also social and lifestyle factors, positions it as a highly effective ally 
in the quest for cognitive well-being and the prevention of 
neurodegenerative disorders.

3 Potential mechanisms linking the 
Mediterranean diet to brain function

Numerous observational studies had already indicated that 
specific foods or nutrients such as fish, unsaturated fatty acids, 
antioxidants, vitamins folates, carotenes and flavonoids may have a 
potential protective effect against dementia or cognitive decline (4). 
Unfortunately, all these data on isolated nutrients or foods so far seem 
conflicting. Compared to studies based on single nutrients, they 
ignore important interactions (additive, synergistic or antagonistic 
effects) between dietary components and, above all, people do not eat 
isolated nutrients (33). Therefore, studies based on the overall analysis 
of foods could explain the biological mechanisms for understanding 
the association between foods or nutrients in the Mediterranean diet 
as a potential for better brain health. Indeed, the role of nutrition and 
in particular the Mediterranean diet on cardiovascular events is well 
documented (34, 35) and a protective effect on brain disease should 
also be expected.

There are various mechanisms by which nutrition can influence 
the brain and prevent or slow down neuronal damage, among these 
we  can remember the correct intake of minerals and vitamins 
cofactors of numerous biological brain processes (36). But the 
mechanisms most implicated in the process of neurodegeneration are 
oxidative damage implicated in the pathogenesis of AD and other 
neurological diseases, the Mediterranean diet is also a dietary model 

with antioxidant properties (37). Furthermore, inflammation is 
another mechanism involved in the pathogenesis of neurodegenerative 
diseases that, in general, is reduced with greater adherence to the 
Mediterranean diet (37).

Recent data indicate that the Mediterranean diet exerts beneficial 
effects on gene expression through epigenetic modifications, offering 
protection against chronic diseases and inflammation. The data 
highlight how key components of the Mediterranean diet, such as 
polyphenols, monounsaturated fatty acids, and phytonutrients from 
fruits and olive oil, modulate gene expression through DNA 
methylation and histone modification. These epigenetic mechanisms 
reduce inflammation and positively influence metabolic pathways 
related to disease prevention, highlighting the role of the diet in 
supporting long-term health (20).

The Mediterranean diet also supports anti-aging processes 
through specific epigenetic mechanisms, as highlighted by Calcaterra 
et al. Key bioactive compounds, such as polyphenols, omega-3 fatty 
acids, and micronutrients, contribute to DNA methylation, histone 
modification, and regulation of non-coding RNAs, which are critical 
for modulating gene expression. These compounds work to reduce 
pro-inflammatory genes and increase antioxidant pathways, effectively 
reducing inflammaging. By acting on pathways related to cellular 
stress response, apoptosis, and immune regulation, the Mediterranean 
diet demonstrates a broad epigenetic influence that promotes healthy 
aging and chronic disease prevention (38).

An interesting and increasingly recognized mechanism in the 
scientific community is the role of nutrition in maintaining and 
enhancing microbiota, which has a beneficial impact on both nervous 
and psychological functions. The gut-brain axis, a bidirectional 
communication network between the gut and the brain, plays a 
fundamental role in this interaction. A well-balanced microbiota is 
essential to produce neuromodulatory molecules, such as serotonin 
and short-chain fatty acids, which directly influence mood, cognitive 
function and emotional well-being (39). Numerous studies have 
shown that typical foods of the Mediterranean diet, rich in fiber, 
polyphenols, omega-3 fatty acids and fermented products, promote 
intestinal homeostasis. These dietary elements support the growth of 
beneficial bacteria, reduce inflammation and promote the production 
of metabolites that act as signaling molecules, helping to improve 
intestinal health and, consequently, brain function (40).

4 Interactions between dietary 
components and their impact on brain 
health

Several studies suggest that the impact of dietary patterns on brain 
health is not attributable solely to single nutrients, but rather to 
complex interactions between multiple dietary components. These 
interactions can modulate the bioavailability, metabolism, and 
bioactivity of nutrients, influencing their neuroprotective potential. 
For example, the combination of polyphenols from fruits and 
vegetables with omega-3 fatty acids, commonly present in the 
Mediterranean diet, has been shown to exert synergistic effects, 
improving antioxidant capacity and reducing neuroinflammation (41).

In addition, dietary fiber plays a crucial role in modulating 
gut-brain communication, as it influences the production of short-
chain fatty acids (SCFA) by the gut microbiota. These metabolites have 
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been implicated in modulating neuroinflammatory pathways and 
maintaining the integrity of the blood–brain barrier (42). When fiber 
intake is combined with polyphenol-rich foods, such as berries, the 
bioavailability and activity of these compounds can be improved due 
to their interaction with the gut microbiota, leading to a more 
significant effect on cognitive function. Furthermore, some fibers, 
such as pectin, appear to have effects on neurons (43).

The combination of dietary components also affects the regulation 
of neurotransmitter synthesis. For example, the presence of certain 
amino acids, such as tryptophan, together with antioxidant-rich foods 
can support serotonin production and reduce oxidative stress in 
neural tissues (44). This interaction suggests that combinations of 
nutrients may have a more substantial effect on mood and cognitive 
function than single nutrients alone.

5 Food emerges as a support to the 
Mediterranean diet for brain health

Certain foods are emerging as potential supporters of brain 
health. In fact, the Mediterranean diet is being enriched with foods 
not typically found in the Mediterranean basin and together with an 
increased awareness of the population, this diet is gradually becoming 
more robust.

This paradigm shift emphasizes the need for a holistic approach 
to health, in which nutritional choices are fundamental to cognitive 
function. The idea that food can serve to promote brain health is 
consistent with the growing body of evidence emphasizing the 
complex interconnection between nutrition and cognitive well-being. 
The realization that food choices can impact brain function and may 
have long-term implications for neurological health is a significant 
and evolving aspect of contemporary scientific understanding.

The following section will describe the dietary habits of the 
Mediterranean population, with a particular focus on foods that are 
becoming increasingly prevalent in their diets. These foods present a 
potential avenue for enhancing the diet with novel health elements 
that may also exert beneficial effects on cognitive function.

5.1 Seaweed

The term “seaweed” is used to describe a diverse range of marine 
algae that thrive in oceanic environments. These organisms are not 
true plants, but are simple, photosynthetic organisms that play a 
crucial role in marine ecosystems. Seaweeds can be classified into 
three principal groups on the basis of their color: red, green, and 
brown algae. Red algae are typically found in deeper waters and are 
characterized by the presence of red pigments. Notable examples 
include dulse and nori, which is a common ingredient in sushi. Green 
algae are typically found in shallow waters and often exhibit 
pigmentation patterns like those observed in terrestrial plants. An 
exemplary of this category is sea lettuce. Brown algae are typically 
found in colder waters. They can reach considerable size and are 
known for their brownish color. Notable examples include kelp, which 
can form dense underwater forests. The nutrient content of seaweed 
may contribute to brain health. Although the direct impact of seaweed 
on the brain may not have been as extensively studied as that of other 
foods, it offers several elements that can contribute to overall cognitive 

well-being. Some varieties of seaweed, including algae, are notable for 
their high omega-3 fatty acid content. These fatty acids, particularly 
docosahexaenoic acid (DHA), are essential for optimal brain health 
and are known to support cognitive functions (45). Additionally, 
seaweed is a rich source of iodine, a vital mineral for the optimal 
functioning of the thyroid gland. The thyroid gland is responsible for 
the production of hormones that are integral to brain development 
and function. Therefore, it is crucial to maintain optimal levels of 
iodine to ensure cognitive health. Seaweed contains a variety of 
vitamins and minerals, including vitamin B12, vitamin C, calcium, 
and iron, which are vital for overall health and cognitive function. 
Some seaweeds contain antioxidants that can help protect the brain 
from oxidative stress, which is associated with aging and certain 
neurodegenerative conditions (46). It is important to note that while 
seaweed can be a nutritious addition to a balanced diet, excessive 
consumption should be avoided. Some types of seaweed can be high 
in iodine, and an excessive intake of iodine may have adverse effects 
on thyroid function.

5.2 Blackcurrant

Blackcurrants are rich in various nutrients and compounds that 
can contribute to overall health, including brain health. Blackcurrants 
are high in antioxidants, including anthocyanins, flavonoids, and 
vitamin C (47) which is not only a powerful antioxidant but also plays 
a role in collagen synthesis. Collagen is essential for the health of 
blood vessels, including those in the brain. The deep purple color of 
blackcurrants is due to the presence of anthocyanins, which have been 
linked to improved cognitive function. Research suggests that 
anthocyanins may help protect the brain from inflammation and 
oxidative stress (48). Blackcurrants contain polyphenolic compounds, 
which have been associated with various health benefits, including 
anti-inflammatory effects. Chronic inflammation is implicated in 
several neurodegenerative diseases, so consuming foods rich in 
polyphenols may support brain health. Blackcurrants contain vitamin 
K, which is important for maintaining brain health (10). Vitamin K is 
involved in the synthesis of sphingolipids, a type of lipid found in high 
concentrations in the brain.

5.3 Lion’s mane mushroom

Lion’s Mane Mushroom (Hericium erinaceus) is a type of 
mushroom that has been employed in certain traditional medical 
practices, particularly in Asian cultures. It has attracted attention for 
its potential health benefits, including those that may be related to 
brain health. While research is ongoing, some studies and anecdotal 
evidence suggest several potential associations between lion’s mane 
mushroom and brain health. The Lion’s Mane Mushroom contains 
compounds that have been demonstrated to stimulate the production 
of Nerve Growth Factor (NGF) (49). Nerve growth factor (NGF) is a 
protein that plays a pivotal role in the growth, maintenance, and 
survival of nerve cells, thereby potentially supporting brain health. A 
number of studies, primarily conducted in animal models, have 
indicated that lion’s mane mushroom may have cognitive-enhancing 
effects. These effects may be related to the mushroom’s potential to 
support neurogenesis (the growth and development of neurons) and 
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protect against neuronal damage (50). The Lion’s Mane Mushroom 
displays antioxidant and anti-inflammatory properties, which are vital 
for the protection of the brain from oxidative stress and inflammation. 
Chronic inflammation and oxidative stress have been linked to a 
number of neurological disorders (51). The available evidence suggests 
that Lion’s Mane Mushroom may have a beneficial effect on memory 
and learning abilities. Nevertheless, further research, particularly in 
human subjects, is required to establish a definitive correlation.

5.4 Chia seeds

Chia seeds are minute black or white seeds that originate from the 
Salvia hispanica plant, which is indigenous to regions of Central and 
South America. The seeds have gained popularity as a nutritious 
addition to various diets due to their rich nutritional profile. Although 
research specifically examining the impact of chia seeds on the brain 
is limited, their overall nutritional content may contribute to brain 
health in several ways. In the APP23 model of Alzheimer’s disease, it 
was observed that chia seeds were capable of enhancing spatial 
learning deficits without negatively affecting cognitive flexibility. This 
improvement is likely associated with enhanced glucose tolerance, 
reduced corticosterone levels, and the reversal of the SRD-induced 
rise in proinflammatory cytokine levels (52). Chia seeds are a plant-
based source of alpha-linolenic acid (ALA), which is a type of omega-3 
fatty acid. Omega-3 fatty acids are essential for optimal brain health. 
While ALA is not as potent as the omega-3 s found in fish (EPA and 
DHA), it still plays a role in supporting overall well-being. Chia seeds 
contain a variety of antioxidants, including chlorogenic acid and 
quercetin. Antioxidants assist in the protection of the brain from 
oxidative stress, which has been demonstrated to contribute to the 
aging process and the development of neurodegenerative diseases 
(53). Chia seeds are a rich source of dietary fiber. A healthy digestive 
system is linked to better brain health. Some research suggests that gut 
health may have indirect effects on brain function through the 
gut-brain axis (54). Chia seeds are a relatively rich source of protein 
and also provide a number of essential nutrients, including calcium, 
magnesium and phosphorus. These nutrients are vital for overall 
health, including that of the brain.

6 Challenges and future directions

It is critical to recognize the importance of nutrition to the brain 
and its influence on cognitive function. While nutritional neuroscience 
research continues to yield significant insights, the role of marketing 
in the brain health space is becoming increasingly critical. Despite 
advances in food quality and a more complete understanding of the 
nutritional needs of the human body, a knowledge gap persists 
regarding the precise nutritional requirements of the brain. One of the 
major challenges in clarifying the relationship between nutrition and 
brain health is that there is an intricate interplay of cause and effect, 
which occurs over time. The brain is a metabolically active organ that 
requires a constant supply of nutrients to maintain optimal 
functioning. It is therefore reasonable to conclude that fueling the 
brain is important at all stages of life. However, providing healthy 
foods does not necessarily guarantee successful brain development or 

maintenance of optimal brain function into adulthood. It is now well 
established that the number of neurons in the brain is established at 
birth, with the vast majority of these cells present from the moment of 
conception. However, the development of synapses, or connections 
between neurons, continues throughout the first 2 years of life. It is 
important to note that while some foods and dietary patterns have 
been shown to have beneficial effects, no single food can guarantee 
optimal brain health. Lifestyle factors, including physical activity, 
adequate sleep, stress management, and overall mental well-being, 
also play a significant role in cognitive function.

One of the primary challenges lies in the considerable variability 
observed in individual responses to dietary interventions. Many 
factors contribute to this complexity, including genetic predisposition, 
composition of the gut microbiota, and lifestyle variables. It is 
therefore essential to design personalized dietary strategies that 
account for these individual differences to optimize outcomes and 
ensure the practical applicability of dietary recommendations. The 
sustainability of dietary patterns represents a significant challenge. 
Long-term adherence to dietary regimens may prove challenging for 
many individuals due to various factors, including lifestyle, taste 
preferences and social dynamics. It is therefore essential to identify 
ways of enhancing adherence, whether through modified dietary 
approaches or behavioral interventions, to realize the potential long-
term benefits. Although preclinical studies and observational data 
offer valuable insights, the translation of these findings into evidence-
based dietary recommendations necessitates the implementation of 
rigorous clinical trials. It is imperative that well-designed, long-term 
studies that incorporate diverse populations, consider confounding 
variables, and employ standardized methodologies are conducted. 
Such trials are vital for establishing causal relationships, determining 
optimal dietary compositions, and addressing the limitations of 
current research. The combined and interactive effects of different 
dietary components present a complex challenge to researchers. It is 
of the utmost importance to gain an understanding of how different 
nutrients, bioactive compounds and dietary patterns interact with one 
another within the complex milieu of brain health. An investigation 
into these interactions will facilitate the formulation of comprehensive 
dietary recommendations that capitalize on the collective benefits of 
diverse dietary components. It is of the utmost importance to advance 
our mechanistic understanding of how specific dietary components 
exert their effects on the brain. A deeper comprehension will 
be achieved through the elucidation of the cellular and molecular 
pathways through which nutrients, bioactive compounds, and dietary 
patterns influence neuroprotection. This knowledge is fundamental to 
the development of targeted interventions and pharmacological 
strategies that mimic the beneficial effects of certain dietary elements. 
The possibility of tailoring dietary interventions to specific 
neurodegenerative diseases represents a promising avenue for further 
investigation. The pathological mechanisms underlying different 
conditions, such as Alzheimer’s, Parkinson’s, and Huntington’s 
diseases, are distinct. The design of dietary strategies that target 
disease-specific vulnerabilities and mechanisms offers a promising 
avenue for precision medicine approaches in the prevention and 
management of neurodegenerative disorders. It is of paramount 
importance to ensure that neuroprotective dietary strategies are made 
accessible to diverse populations. It is of the utmost importance to 
address the issues of affordability, food availability and cultural 
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acceptability in order to ensure the success of public health initiatives. 
The integration of dietary recommendations into existing public 
health frameworks will enhance the reach and impact of these 
interventions, as well as facilitate the development of strategies that 
are more effective in promoting healthy eating habits. The relationship 
between diet and brain health is a complex and evolving field of study. 
It is imperative to address the challenges posed by individual 
variability, long-term adherence, and the necessity for rigorous clinical 
evidence. As research progresses, a sophisticated comprehension of 
the impact of diet on brain health will inform the formulation of 
bespoke, culturally appropriate and evidence-based strategies for the 
prevention and management of neurodegenerative diseases. It is 
anticipated that interdisciplinary collaboration between nutritionists, 
neuroscientists, clinicians and public health experts will prove pivotal 
in determining the future direction of this field.

7 Conclusion

In the complex relationship between diet and brain health, our 
research in the fields of neuroscience and nutrition has revealed a 
sophisticated web of influences that extend far beyond the mere 
sustenance of the body. As we  traverse this expansive landscape, it 
becomes evident that dietary choices exert a profound impact on the 
molecular, cellular, and systemic processes that underpin cognitive 
function. From the rich and diverse antioxidants present in the 
Mediterranean diet to the neurotrophic effects of omega-3 fatty acids, 
each nutrient and dietary pattern contributes to a complex interplay of 
effects that collectively fortify the brain against the ravages of 
neurodegeneration. The Mediterranean diet, which has been lauded as 
a model for neuroprotection, incorporates a variety of antioxidants, 
healthy fats, and culinary diversity. This dietary paradigm challenges the 
reductionist view of nutrients as mere fuel, instead positioning them as 
sculptors of long-term resilience. In addition to providing immediate 
sustenance, the Mediterranean diet nurtures the brain through the 
antioxidative properties of fruits and vegetables, the omega-3 fatty acids 
found in fatty fish, the stable glycemic index of whole grains, and the 
neuroprotective effects of olive oil. It is not merely a nutritional guide; 
rather, it is a cultural and lifestyle compass that underscores the holistic 
nature of well-being. Omega-3 fatty acids, as key nutrients for brain 
nourishment, have been demonstrated to extend their reach from 
providing structural foundations to offering neurotrophic support. 
Their pivotal role in maintaining neuronal membrane integrity, 
modulating inflammation and supporting synaptic plasticity renders 
them indispensable to cognitive resilience. In addition to providing 
nutrients, marine sources such as omega-3 fatty acids also offer 
protection against cognitive decline. The domain of nutrients as 
neuroprotectors is vast and encompasses a coalition of antioxidants, 
vitamin D, and other compounds that collectively combat oxidative 
stress and inflammation. Antioxidants, in the form of vitamins C and E, 
act as sentinels against free radicals. Vitamin D, which has been 
traditionally associated with bone health, has been shown to possess 
anti-inflammatory and immunomodulatory properties. The B vitamin 
group is responsible for regulating homocysteine, while zinc and 
selenium act as trace element allies. Polyphenols, meanwhile, function 
as modulators of inflammation and oxidative stress. In this symphony, 

each nutrient performs a specific yet interrelated function in 
maintaining the brain’s vitality. As we stand at this juncture of synthesis, 
we are confronted with a number of challenges and must consider 
future directions. The interplay of dietary factors on brain health is a 
complex phenomenon, and our understanding of this intricate process 
must transcend reductionist approaches. Individual variability 
necessitates the implementation of personalized approaches, long-term 
adherence requires the development of innovative strategies, and the 
necessity for rigorous clinical trials demands a commitment to 
evidence-based practice. The interactions between dietary components, 
ethical considerations and cultural sensitivity highlight the need for a 
holistic and inclusive approach. The vision for the future encompasses 
a comprehensive understanding of dietary influences across the lifespan, 
with lifecourse perspectives, disease-specific approaches and public 
health integration representing integral components of this narrative. 
As research unveils the mechanistic intricacies of dietary effects on the 
brain, the promise of accessible, personalized, and evidence-based 
interventions emerges as a beacon of hope amidst the challenges.

In conclusion, the relationship between diet and brain health can 
be described as one of resilience, adaptability, and interconnectedness. 
This narrative extends beyond the reductionist view of nutrients and 
dietary patterns, integrating cultural, lifestyle, and molecular elements 
into a comprehensive account of cognitive resilience. As the chapters of 
research continue to unfold, the symphony of dietary strategies in 
neuroprotection continues to play, promising a harmonious and resilient 
cognitive landscape for individuals and societies alike. The nexus of 
nutrition and neuroscience, in its complexity and diversity, serves as an 
exemplar of the potential for transformative interventions that transcend 
the boundaries of conventional healthcare. The journey continues, and 
with each discovery, we approach a future in which nourishing the mind 
is not merely a dietary consideration, but a societal imperative.

In this synthesis of nutrition and neuroscience, we  posit that 
future dietary strategies will transcend mere sustenance, becoming 
integral components of holistic approaches to brain health. The 
potential for accessible, personalized, and evidence-based 
interventions offers a source of hope in the context of the growing 
challenges posed by neurodegenerative diseases. As the chapters of 
research continue to unfold, the story of diet and brain health remains 
to be written, offering the promise of a healthier and more resilient 
cognitive landscape for individuals and societies alike.

Author contributions

PP: Writing – review & editing. AG: Writing – review & editing. 
MB: Writing – review & editing. DN: Conceptualization, Writing – 
original draft, Writing – review & editing.

Funding

The author(s) declare that financial support was received for the 
research, authorship, and/or publication of this article. This study was 
funded by CNR project FOE-2021 DBA.AD005.225. The funder 
played no role in the writing of this manuscript.

https://doi.org/10.3389/fnut.2024.1489489
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org


Picone et al. 10.3389/fnut.2024.1489489

Frontiers in Nutrition 08 frontiersin.org

Acknowledgments

AI-assisted technologies were employed solely to enhance the 
readability and language of the manuscript. Technology was used 
under human supervision and control, with the authors meticulously 
reviewing all changes. Specifically, OpenAI’s ChatGPT (version 
GPT-4) was utilized for this purpose.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

The author(s) declared that they were an editorial  
board member of Frontiers, at the time of submission. This  
had no impact on the peer review process and the final  
decision.

Publisher’s note

All claims expressed in this article are solely those of the 
authors and do not necessarily represent those of their affiliated 
organizations, or those of the publisher, the editors and the 
reviewers. Any product that may be evaluated in this article, or 
claim that may be made by its manufacturer, is not guaranteed or 
endorsed by the publisher.

References
 1. Huang Y, Li Y, Pan H, Han L. Global, regional, and national burden of neurological 

disorders in 204 countries and territories worldwide. J Glob Health. (2023) 13:04160. 
doi: 10.7189/jogh.13.04160

 2. Mou Y, Blok E, Barroso M, Jansen PW, White T, Voortman T. Dietary patterns, brain 
morphology and cognitive performance in children: results from a prospective population-
based study. Eur J Epidemiol. (2023) 38:669–87. doi: 10.1007/s10654-023-01012-5

 3. Klimova B, Dziuba S, Cierniak-Emerych A. The effect of healthy diet on cognitive 
performance among healthy seniors – a mini review. Front Hum Neurosci. (2020) 14:325. 
doi: 10.3389/fnhum.2020.00325

 4. Gomez-Pinilla F. Brain foods: the effects of nutrients on brain function. Nat Rev 
Neurosci. (2008) 9:568–78. doi: 10.1038/nrn2421

 5. Lowe CJ, Morton JB, Reichelt AC. Adolescent obesity and dietary decision 
making—a brain-health perspective. Lancet Child Adoles Health. (2020) 4:388–96. doi: 
10.1016/S2352-4642(19)30404-3

 6. Rodriguez RL, Albeck JG, Taha AY, Ori-McKenney KM, Recanzone GH, Stradleigh 
TW, et al. Impact of diet-derived signaling molecules on human cognition: exploring 
the food–brain axis. NPJ Sci Food. (2017) 1:2. doi: 10.1038/s41538-017-0002-4

 7. Nuzzo D, Picone P, Baldassano S, Caruana L, Messina E, Gammazza AM, et al. 
Resistance as common molecular denominator linking obesity to Alzheimer’s disease. 
Curr Alzheimer Res. (2015) 12:723–35. doi: 10.2174/1567205012666150710115506

 8. Hepsomali P, Coxon C. Inflammation and diet: focus on mental and cognitive 
health. Adv Clin Exp Med. (2022) 31:821–5. doi: 10.17219/acem/152350

 9. Nishi SK, Babio N, Gómez-Martínez C, Martínez-González MÁ, Ros E, Corella D, 
et al. Mediterranean, DASH, and MIND dietary patterns and cognitive function: the 
2-year longitudinal changes in an older Spanish cohort. Front Aging Neurosci. (2021) 
13:782067. doi: 10.3389/fnagi.2021.782067

 10. Silva RFM, Pogačnik L. Food, polyphenols and neuroprotection. Neural Regen Res. 
(2017) 12:582–3. doi: 10.4103/1673-5374.205096

 11. Hong M, Yu J, Wang X, Liu Y, Zhan S, Wu Z, et al. Tea polyphenols as prospective 
natural attenuators of brain aging. Nutrients. (2022) 14:3012. doi: 10.3390/nu14153012

 12. Westfall S, Pasinetti GM. The gut microbiota links dietary polyphenols with 
management of psychiatric mood disorders. Front Neurosci. (2019) 13:1196. doi: 
10.3389/fnins.2019.01196

 13. Grubić Kezele T, Ćurko-Cofek B. Neuroprotective panel of olive polyphenols: 
mechanisms of action, anti-demyelination, and anti-stroke properties. Nutrients. (2022) 
14:4533. doi: 10.3390/nu14214533

 14. Sakurai K, Shen C, Shiraishi I, Inamura N, Hisatsune T. Consumption of oleic acid 
on the preservation of cognitive functions in Japanese elderly individuals. Nutrients. 
(2021) 13:284. doi: 10.3390/nu13020284

 15. Nishi SK, Sala-Vila A, Julvez J, Sabaté J, Ros E. Impact of nut consumption on 
cognition across the lifespan. Nutrients. (2023) 15:1000. doi: 10.3390/nu15041000

 16. Nuzzo D, Galizzi G, Amato A, Terzo S, Picone P, Cristaldi L, et al. Regular intake 
of pistachio mitigates the deleterious effects of a high fat-diet in the brain of obese mice. 
Antioxidants. (2020) 9:317. doi: 10.3390/antiox9040317

 17. Gonçalves B, Pinto T, Aires A, Morais MC, Bacelar E, Anjos R, et al. Composition 
of nuts and their potential health benefits-an overview. Food Secur. (2023) 12:942. doi: 
10.3390/foods12050942

 18. Friedman M. Analysis, nutrition, and health benefits of tryptophan. Int J 
Tryptophan Res. (2018) 11:1178646918802282. doi: 10.1177/1178646918802282

 19. Faridzadeh A, Salimi Y, Ghasemirad H, Kargar M, Rashtchian A, Mahmoudvand 
G, et al. Neuroprotective potential of aromatic herbs: rosemary, sage, and lavender. Front 
Neurosci. (2022) 16:909833. doi: 10.3389/fnins.2022.909833

 20. Gensous N, Garagnani P, Santoro A, Giuliani C, Ostan R, Fabbri C, et al. One-year 
Mediterranean diet promotes epigenetic rejuvenation with country-and sex-specific 
effects: a pilot study from the NU-AGE project. Geroscience. (2020) 42:687–701. doi: 
10.1007/s11357-019-00149-0

 21. Rahbardar G, Hosseinzadeh H. Therapeutic effects of rosemary (Rosmarinus 
officinalis L.) and its active constituents on nervous system disorders. Iran J Basic Med 
Sci. (2020) 23:1100–12. doi: 10.22038/ijbms.2020.45269.10541

 22. Pecora D, Annunziata F, Pegurri S, Picone P, Pinto A, Nuzzo D, et al. Flow 
synthesis of nature-inspired mitochondria-targeted phenolic derivatives as potential 
neuroprotective agents. Antioxidants. (2022) 11:2160. doi: 10.3390/antiox11112160

 23. Chitre NM, Moniri NH, Murnane KS. Omega-3 fatty acids as Druggable 
therapeutics for neurodegenerative disorders. CNS Neurol Disord Drug Targets. (2019) 
18:735–49. doi: 10.2174/1871527318666191114093749

 24. Dighriri IM, Alsubaie AM, Hakami FM, Hamithi DM, Alshekh MM, Khobrani 
FA, et al. Effects of Omega-3 polyunsaturated fatty acids on brain functions: a systematic 
review. Cureus. (2022) 14:e30091. doi: 10.7759/cureus.30091

 25. Godos J, Micek A, Currenti W, Franchi C, Poli A, Battino M, et al. Fish consumption, 
cognitive impairment and dementia: an updated dose-response meta-analysis of observational 
studies. Aging Clin Exp Res. (2024) 36:171. doi: 10.1007/s40520-024-02823-6

 26. Cannataro R, Abrego-Guandique DM, Straface N, Cione E. Omega-3 and sports: 
focus on inflammation. Life. (2024) 14:1315. doi: 10.3390/life14101315

 27. Ross AB, Shertukde SP, Livingston Staffier K, Chung M, Jacques PF, McKeown 
NM. The relationship between whole-grain intake and measures of cognitive decline, 
mood, and anxiety—a systematic review. Adv Nutr. (2023) 14:652–70. doi: 10.1016/j.
advnut.2023.04.003

 28. Di Carlo M, Picone P, Carrotta R, Giacomazza D, Biagio PLS. Insulin promotes 
survival of amyloid-beta oligomers neuroblastoma damaged cells via caspase 9 
inhibition and Hsp70 upregulation. J Biomed Biotechnol. (2010) 2010:147835. doi: 
10.1155/2010/147835

 29. Elechi JGO, Guandique DMA, Cannataro R. Creatine in cognitive performance: a 
commentary. Curr Mol Pharmacol. (2024) 17:e18761429272915. doi: 10.217
4/0118761429272915231122112748

 30. Peluzio MDCG, Moura e Dias M, Martinez JA, Milagro FI. Kefir and intestinal 
microbiota modulation: implications in human health. Front Nutr. (2021) 8:638740. doi: 
10.3389/fnut.2021.638740

 31. Sun A, Xu X, Lin J, Cui X, Xu R. Neuroprotection by saponins. Phytother Res. 
(2015) 29:187–200. doi: 10.1002/ptr.5246

 32. Charisis S, Ntanasi E, Yannakoulia M, Anastasiou CA, Kosmidis MH, Dardiotis E, 
et al. Mediterranean diet and risk for dementia and cognitive decline in a Mediterranean 
population. J Am Geriatr Soc. (2021) 69:1548–59. doi: 10.1111/jgs.17072

 33. de la Cruz-Góngora V, Manrique-Espinoza B, Salinas-Rodríguez A, Martinez-
Tapia B, Flores-Aldana M, Shamah-Levy T. Dietary patterns and geriatric syndromes in 
adults: analysis of the 2018-19 National Health and nutrition survey. Arch Med Res. 
(2024) 55:103044. doi: 10.1016/j.arcmed.2024.103044

 34. Sebastian SA, Padda I, Johal G. Long-term impact of mediterranean diet on 
cardiovascular disease prevention: a systematic review and meta-analysis of randomized 
controlled trials. Curr Probl Cardiol. (2024) 49:102509. doi: 10.1016/j.cpcardiol.2024.102509

https://doi.org/10.3389/fnut.2024.1489489
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org
https://doi.org/10.7189/jogh.13.04160
https://doi.org/10.1007/s10654-023-01012-5
https://doi.org/10.3389/fnhum.2020.00325
https://doi.org/10.1038/nrn2421
https://doi.org/10.1016/S2352-4642(19)30404-3
https://doi.org/10.1038/s41538-017-0002-4
https://doi.org/10.2174/1567205012666150710115506
https://doi.org/10.17219/acem/152350
https://doi.org/10.3389/fnagi.2021.782067
https://doi.org/10.4103/1673-5374.205096
https://doi.org/10.3390/nu14153012
https://doi.org/10.3389/fnins.2019.01196
https://doi.org/10.3390/nu14214533
https://doi.org/10.3390/nu13020284
https://doi.org/10.3390/nu15041000
https://doi.org/10.3390/antiox9040317
https://doi.org/10.3390/foods12050942
https://doi.org/10.1177/1178646918802282
https://doi.org/10.3389/fnins.2022.909833
https://doi.org/10.1007/s11357-019-00149-0
https://doi.org/10.22038/ijbms.2020.45269.10541
https://doi.org/10.3390/antiox11112160
https://doi.org/10.2174/1871527318666191114093749
https://doi.org/10.7759/cureus.30091
https://doi.org/10.1007/s40520-024-02823-6
https://doi.org/10.3390/life14101315
https://doi.org/10.1016/j.advnut.2023.04.003
https://doi.org/10.1016/j.advnut.2023.04.003
https://doi.org/10.1155/2010/147835
https://doi.org/10.2174/0118761429272915231122112748
https://doi.org/10.2174/0118761429272915231122112748
https://doi.org/10.3389/fnut.2021.638740
https://doi.org/10.1002/ptr.5246
https://doi.org/10.1111/jgs.17072
https://doi.org/10.1016/j.arcmed.2024.103044
https://doi.org/10.1016/j.cpcardiol.2024.102509


Picone et al. 10.3389/fnut.2024.1489489

Frontiers in Nutrition 09 frontiersin.org

 35. Widmer RJ, Flammer AJ, Lerman LO, Lerman A. The Mediterranean diet, its 
components, and cardiovascular disease. Am J Med. (2015) 128:229–38. doi: 10.1016/j.
amjmed.2014.10.014

 36. Tardy AL, Pouteau E, Marquez D, Yilmaz C, Scholey A. Vitamins and minerals for 
energy, fatigue and cognition: a narrative review of the biochemical and clinical 
evidence. Nutrients. (2020) 12:228. doi: 10.3390/nu12010228

 37. Andreo-López CM, Contreras-Bolívar V, Muñoz-Torres M, García-Fontana B, 
García-Fontana C. Influence of the Mediterranean diet on healthy aging. Int J Mol Sci. 
(2023) 24:4491. doi: 10.3390/ijms24054491

 38. Calcaterra V. The benefits of the Mediterranean diet on inflamm-aging in 
childhood obesity. Nutrients. (2024) 16:1286. doi: 10.3390/nu16091286

 39. Dash S, Syed YA, Khan MR. Understanding the role of the gut microbiome in 
brain development and its association with neurodevelopmental psychiatric disorders. 
Front Cell Dev Biol. (2022) 10:880544. doi: 10.3389/fcell.2022.880544

 40. Jackson A, Forsyth CB, Shaikh M, Voigt RM, Engen PA, Ramirez V, et al. Diet in 
Parkinson's disease: critical role for the microbiome. Front Neurol. (2019) 10:1245. doi: 
10.3389/fneur.2019.01245

 41. Vauzour D, Rodriguez-Mateos A, Corona G, Oruna-Concha MJ, Spencer JPE. 
Polyphenols and human health: prevention of disease and mechanisms of action. 
Nutrients. (2010) 2:1106–31. doi: 10.3390/nu2111106

 42. Dalile B, van Oudenhove L, Vervliet B, Verbeke K. The role of short-chain fatty 
acids in microbiota–gut–brain communication. Nat Rev Gastroenterol Hepatol. (2019) 
16:461–78. doi: 10.1038/s41575-019-0157-3

 43. Nuzzo D, Cristaldi L, Sciortino M, Albanese L, Scurria A, Zabini F, et al. 
Exceptional antioxidant, non-cytotoxic activity of integral lemon pectin from 
hydrodynamic cavitation. ChemistrySelect. (2020) 5:5066–71. doi: 10.1002/
slct.202000375

 44. Markus CR. Effects of carbohydrates on brain tryptophan availability and stress 
performance. mBiol Psychol. (2007) 76:83–90. doi: 10.1016/j.biopsycho.2007.06.003

 45. Bradbury J. Docosahexaenoic acid (DHA): an ancient nutrient for the modern 
human brain. Nutrients. (2011) 3:529–54. doi: 10.3390/nu3050529

 46. Sorrenti V, Castagna DA, Fortinguerra S, Buriani A, Scapagnini G, Willcox DC. 
Spirulina microalgae and brain health: a scoping review of experimental and clinical 
evidence. Mar Drugs. (2021) 19:293. doi: 10.3390/md19060293

 47. Vepsäläinen S, Koivisto H, Pekkarinen E, Mäkinen P, Dobson G, McDougall GJ, 
et al. Anthocyanin-enriched bilberry and blackcurrant extracts modulate amyloid 
precursor protein processing and alleviate behavioral abnormalities in the APP/PS1 
mouse model of Alzheimer's disease. J Nutr Biochem. (2013) 24:360–70. doi: 10.1016/j.
jnutbio.2012.07.006

 48. Watson AW, Okello EJ, Brooker HJ, Lester S, McDougall GJ, Wesnes KA. The impact of 
blackcurrant juice on attention, mood and brain wave spectral activity in young healthy 
volunteers. Nutr Neurosci. (2019) 22:596–606. doi: 10.1080/1028415X.2017.1420539

 49. Lai PL, Naidu M, Sabaratnam V, Wong KH, David RP, Kuppusamy UR, et al. 
Neurotrophic properties of the Lion's mane medicinal mushroom, Hericium erinaceus 
(higher Basidiomycetes) from Malaysia. Int J Med Mushrooms. (2013) 15:539–54. doi: 
10.1615/IntJMedMushr.v15.i6.30

 50. Rodriguez MN, Lippi SLP. Lion’s mane (Hericium erinaceus) exerts anxiolytic 
effects in the rTg4510 tau mouse model. Behav Sci. (2022) 12:235. doi: 10.3390/
bs12070235

 51. Friedman M. Chemistry, nutrition, and health-promoting properties of Hericium 
erinaceus (Lion's mane) mushroom fruiting bodies and mycelia and their bioactive 
compounds. J Agric Food Chem. (2015) 63:7108–23. doi: 10.1021/acs.jafc.5b02914

 52. Schreyer S, Klein C, Pfeffer A, Rasińska J, Stahn L, Knuth K, et al. Chia seeds as a 
potential cognitive booster in the APP23 Alzheimer’s disease model. Sci Rep. (2020) 
10:18215. doi: 10.1038/s41598-020-75209-z

 53. Khalifa NE, Noreldin AE, Khafaga AF, el-Beskawy M, Khalifa E, el-Far AH, et al. 
Chia seeds oil ameliorate chronic immobilization stress-induced neurodisturbance in 
rat brains via activation of the antioxidant/anti-inflammatory/antiapoptotic signaling 
pathways. Sci Rep. (2023) 13:22409. doi: 10.1038/s41598-023-49061-w

 54. Pereira da Silva B, Kolba N, Stampini Duarte Martino H, Hart J, Tako E. Soluble 
extracts from chia seed (Salvia hispanica L.) affect brush border membrane functionality, 
morphology and intestinal bacterial populations in vivo (Gallus gallus). Nutrients. (2019) 
11:2457. doi: 10.3390/nu11102457

https://doi.org/10.3389/fnut.2024.1489489
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org
https://doi.org/10.1016/j.amjmed.2014.10.014
https://doi.org/10.1016/j.amjmed.2014.10.014
https://doi.org/10.3390/nu12010228
https://doi.org/10.3390/ijms24054491
https://doi.org/10.3390/nu16091286
https://doi.org/10.3389/fcell.2022.880544
https://doi.org/10.3389/fneur.2019.01245
https://doi.org/10.3390/nu2111106
https://doi.org/10.1038/s41575-019-0157-3
https://doi.org/10.1002/slct.202000375
https://doi.org/10.1002/slct.202000375
https://doi.org/10.1016/j.biopsycho.2007.06.003
https://doi.org/10.3390/nu3050529
https://doi.org/10.3390/md19060293
https://doi.org/10.1016/j.jnutbio.2012.07.006
https://doi.org/10.1016/j.jnutbio.2012.07.006
https://doi.org/10.1080/1028415X.2017.1420539
https://doi.org/10.1615/IntJMedMushr.v15.i6.30
https://doi.org/10.3390/bs12070235
https://doi.org/10.3390/bs12070235
https://doi.org/10.1021/acs.jafc.5b02914
https://doi.org/10.1038/s41598-020-75209-z
https://doi.org/10.1038/s41598-023-49061-w
https://doi.org/10.3390/nu11102457

	Enriching the Mediterranean diet could nourish the brain more effectively
	1 Introduction
	2 Mediterranean diet: a blueprint for neuroprotection
	3 Potential mechanisms linking the Mediterranean diet to brain function
	4 Interactions between dietary components and their impact on brain health
	5 Food emerges as a support to the Mediterranean diet for brain health
	5.1 Seaweed
	5.2 Blackcurrant
	5.3 Lion’s mane mushroom
	5.4 Chia seeds

	6 Challenges and future directions
	7 Conclusion

	References

