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Global Certificate in Nutritional Psychiatry

The Role of Nutrients in Brain Health

nutrient refers to any substance that provides nourishment to the body, supporting growth, repair, and the
maintenance of physiological functions. In the context of brain health, nutrients are the building blocks and
signaling molecules that influence neuronal structure, synaptic communication, and the brain’s ability to
adapt to new information. Understanding the specific roles of each nutrient helps clinicians and students
alike design dietary strategies that can mitigate psychiatric symptoms and promote cognitive resilience.

macronutrient is a category of nutrients required in relatively large amounts, including carbohydrates,
proteins, and fats. While each macronutrient supplies energy, they also have distinct functions in the central
nervous system (CNS). For example, carbohydrates are the primary source of glucose, the brain’s preferred
fuel, whereas certain fats, particularly polyunsaturated fatty acids, are integral components of neuronal
membranes.

micronutrient encompasses vitamins and minerals needed in smaller quantities but essential for enzymatic
reactions, neurotransmitter synthesis, and antioxidant defenses. Deficiencies in micronutrients such as iron,
zing, or B-vitamins can lead to measurable changes in mood, cognition, and overall mental health.

glucose is the main carbohydrate substrate that crosses the blood-brain barrier via facilitated transport.
Neurons rely on a constant supply of glucose because they have limited capacity for glycogen storage.
Fluctuations in blood glucose levels can affect attention, memory, and emotional regulation. Practical
application: encouraging steady, low-glycemic meals can stabilize mood in individuals prone to irritability or
anxiety.

glycogen is the storage form of glucose found primarily in the liver and skeletal muscle. While the brain
contains minimal glycogen, astrocytes store modest amounts that can be mobilized during periods of
heightened activity. Research suggests that astrocytic glycogen may support short-term memory formation,
highlighting a subtle yet important role for carbohydrate metabolism beyond energy provision.

omega-3 fatty acids are a family of long-chain polyunsaturated fats, including eicosapentaenoic acid (EPA)
and docosahexaenoic acid (DHA). DHA is a major structural component of neuronal phospholipid
membranes, influencing fluidity, receptor function, and signal transduction. EPA, while present in smaller
amounts in the brain, has potent anti-inflammatory properties that can modulate neuroinflammation, a key
factor in many psychiatric disorders. Practical application: recommending fatty fish (salmon, mackerel,
sardines) or algae-based supplements can increase DHA/EPA status, potentially improving depressive
symptoms and cognitive performance.

phospholipid is a lipid molecule that forms the bilayer of cell membranes. In neurons, phospholipids such as
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phosphatidylserine and phosphatidylcholine provide a scaffold for proteins and receptors, influencing
synaptic transmission. Dietary sources of phospholipids include egg yolk and soy lecithin, and
supplementation has been explored for its role in memory enhancement.

cholesterol is a sterol essential for membrane integrity, myelin formation, and the synthesis of steroid
hormones. Although the brain synthesizes its own cholesterol, dietary intake can affect systemic levels that
indirectly influence brain health via vascular pathways. Excess circulating cholesterol is associated with
atherosclerotic changes that may compromise cerebral blood flow, underscoring the need for balanced
intake.

B-vitamins comprise a group of water-soluble nutrients that serve as co-enzymes in energy metabolism,
methylation cycles, and neurotransmitter synthesis. Key members include thiamine (vitamin B1), riboflavin
(vitamin B2), niacin (vitamin B3), pyridoxine (vitamin B6), cobalamin (vitamin B12), and folate (vitamin B9).
Each B-vitamin supports specific neurochemical pathways:

- thiamine is required for glucose oxidation in the brain; deficiency can lead to Wernicke's encephalopathy,
characterized by confusion and ataxia.

- riboflavin participates in oxidative phosphorylation and the synthesis of glutathione, a major antioxidant.
- niacin contributes to NAD" production, essential for cellular energy and DNA repair.

- pyridoxine is a co-factor in the conversion of glutamate to y-aminobutyric acid (GABA), the primary
inhibitory neurotransmitter.

- cobalamin and folate are pivotal in the one-carbon metabolism cycle, influencing methylation of DNA,
phospholipids, and neurotransmitters such as dopamine and serotonin.

Practical application: assessing dietary intake or serum levels of B-vitamins can guide supplementation
strategies for patients with mood disorders, especially those on medications that deplete these nutrients
(e.g., metformin, proton pump inhibitors).

tryptophan is an essential amino acid and the precursor for serotonin synthesis. Its transport across the
blood-brain barrier competes with other large neutral amino acids, meaning that meals high in protein can
reduce the relative tryptophan availability for the brain. A diet rich in tryptophan-containing foods (turkey,
pumpkin seeds, soy) combined with carbohydrate intake can increase brain serotonin production,
potentially improving mood and sleep quality.

serotonin is a monoamine neurotransmitter implicated in mood regulation, appetite, and circadian rhythms.
Dysregulation of serotonergic pathways is a hallmark of depression and anxiety. Nutritional interventions
that enhance serotonin synthesis—through adequate tryptophan, B-vitamins, and omega-3 intake—may
complement pharmacotherapy.

dopamine is another monoamine involved in reward processing, motivation, and executive function. Its
synthesis depends on the amino acid tyrosine, which can be obtained from protein-rich foods such as dairy,
legumes, and nuts. Tyrosine supplementation has been investigated for its capacity to improve cognitive
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performance under stress, though results are modest and context-dependent.

glutamate is the principal excitatory neurotransmitter. While dietary glutamate is abundant in protein foods,
the brain tightly regulates extracellular glutamate concentrations to prevent excitotoxicity. Nutrients like
magnesium and zinc modulate NMDA receptor activity, influencing glutamatergic signaling and
neuroplasticity.

magnesium is a mineral that serves as a natural calcium antagonist at NMDA receptors, thereby protecting
neurons from over-excitation. Low magnesium status is associated with heightened anxiety and impaired
sleep. Foods high in magnesium include leafy greens, nuts, seeds, and whole grains. Supplementation
should be calibrated to avoid gastrointestinal side effects.

zinc is a trace element critical for neurogenesis, synaptic plasticity, and immune function. Zinc deficiency can
manifest as depressive symptoms, irritability, and impaired cognition. Dietary sources include oysters, beef,
chickpeas, and pumpkin seeds. Zinc status can be assessed via plasma concentrations, though interpretation
must consider inflammatory markers.

iron is required for oxygen transport (as part of hemoglobin) and for enzymes involved in neurotransmitter
synthesis, such as tyrosine hydroxylase. Iron deficiency anemia often presents with fatigue, reduced
concentration, and mood disturbances. Iron-rich foods (red meat, lentils, fortified cereals) paired with
vitamin C to enhance absorption are recommended, while excessive tea or coffee consumption should be
limited due to inhibitory effects on iron uptake.

antioxidant is a substance that neutralizes reactive oxygen species (ROS), protecting cellular components
from oxidative damage. The brain is particularly vulnerable to oxidative stress because of its high lipid
content and oxygen consumption. Key dietary antioxidants include vitamin C, vitamin E, carotenoids
(B-carotene, lutein, zeaxanthin), and polyphenols (flavonoids, resveratrol). Practical application: encouraging
a colorful fruit and vegetable intake can supply a broad spectrum of antioxidants, supporting neuronal
health and potentially reducing the risk of neurodegenerative disease.

vitamin C (ascorbic acid) functions as a water-soluble antioxidant and co-factor for the synthesis of
norepinephrine. It also regenerates vitamin E after it scavenges free radicals. Citrus fruits, strawberries, bell
peppers, and broccoli are excellent sources. High-dose supplementation is generally unnecessary for
individuals consuming a varied diet, but may be considered in smokers or those with limited fruit intake.

vitamin E (tocopherol) is a lipid-soluble antioxidant that protects cell membranes from peroxidation.
Alpha-tocopherol is the most biologically active form. Nuts, seeds, and vegetable oils provide vitamin E.
Clinical trials of vitamin E supplementation in Alzheimer's disease have shown mixed results, suggesting that
antioxidant therapy may be most effective when part of a broader dietary pattern rather than as isolated
high-dose supplements.

carotenoid refers to a class of plant pigments with antioxidant properties, including B-carotene (a
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provitamin A) and lutein. Lutein and zeaxanthin are concentrated in the macula and have been linked to
improved visual processing and cognitive performance. Green leafy vegetables (kale, spinach) and orange
fruits (carrots, apricots) are rich in carotenoids.

polyphenol is a broad category of phytochemicals found in plant foods, notable for anti-inflammatory and
antioxidant actions. Flavonoids such as quercetin, catechins, and anthocyanins have been studied for their
ability to modulate signaling pathways involved in neuroplasticity and stress response. Practical application:
recommending tea, berries, and cocoa can provide beneficial polyphenols, though bioavailability varies with
food matrix and gut microbiota composition.

inflammation is a biological response to injury or infection, mediated by cytokines, chemokines, and
immune cells. Chronic low-grade inflammation is implicated in depression, schizophrenia, and cognitive
decline. Nutrients that possess anti-inflammatory properties—omega-3 fatty acids, curcumin, and certain
polyphenols—can attenuate inflammatory signaling pathways such as NF-kB and may improve psychiatric
outcomes.

curcumin is the active compound in turmeric, possessing potent anti-inflammatory and antioxidant effects.
It can cross the blood-brain barrier in low concentrations and modulate neuroinflammatory pathways.
Clinical studies suggest that curcumin supplementation may reduce depressive symptoms when combined
with standard care, though absorption is enhanced by piperine (black pepper extract).

blood-brain barrier (BBB) is a selective permeability barrier formed by endothelial cells, astrocytic end-feet,
and pericytes that regulates the passage of substances from the bloodstream into the brain. The BBB
protects neural tissue from toxins but also restricts drug delivery. Nutrients such as DHA, glucose, and
certain amino acids cross the BBB via specialized transporters. Understanding transporter mechanisms is
essential for designing effective nutritional interventions.

neurotransmitter is a chemical messenger released by neurons to transmit signals across synapses. The
synthesis, release, reuptake, and degradation of neurotransmitters are tightly regulated by enzymatic
processes that depend on specific nutrients. For instance, the enzyme tryptophan hydroxylase, which
initiates serotonin synthesis, requires iron, tetrahydrobiopterin, and adequate oxygen.

neurogenesis refers to the generation of new neurons from neural stem cells, primarily occurring in the
hippocampus of adult humans. Nutrients that promote neurogenesis include omega-3 fatty acids,
flavonoids, and B-vitamins. Animal studies have shown that diets enriched with DHA and polyphenols
increase hippocampal cell proliferation, supporting memory and mood regulation.

neuroplasticity is the brain’s capacity to reorganize synaptic connections in response to experience,
learning, or injury. Several nutrients influence neuroplasticity by modulating signaling cascades such as
BDNF (brain-derived neurotrophic factor) expression. For example, exercise combined with omega-3 intake
synergistically elevates BDNF levels, facilitating cognitive resilience.
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BDNF is a neurotrophin that supports neuron survival, differentiation, and synaptic plasticity. Low BDNF
levels have been associated with depression and cognitive impairment. Dietary factors that boost BDNF
include omega-3 fatty acids, flavonoid-rich berries, and high-quality protein. Practical application:
encouraging a diet that integrates these foods may enhance BDNF expression and improve mental health
outcomes.

gut-brain axis describes the bidirectional communication network linking the gastrointestinal tract and the
central nervous system. This axis involves neural pathways (vagus nerve), endocrine signaling (cortisol,
ghrelin), immune modulation, and microbial metabolites such as short-chain fatty acids (SCFAs). Nutrients
that shape gut microbiota composition—prebiotic fibers, fermented foods, and polyphenols—can indirectly
influence brain function.

prebiotic is a nondigestible carbohydrate that selectively stimulates the growth of beneficial gut bacteria.
Common prebiotic fibers include inulin, fructooligosaccharides (FOS), and galactooligosaccharides (GOS). By
promoting the production of SCFAs like butyrate, prebiotics can enhance intestinal barrier integrity and
reduce systemic inflammation, thereby supporting mental health.

probiotic is a live microorganism that, when administered in adequate amounts, confers a health benefit to
the host. Strains such as Lactobacillus rhamnosus and Bifidobacterium longum have been investigated for
their anxiolytic and antidepressant effects. Practical application: recommending fermented foods (yogurt,
kefir, sauerkraut) or specific probiotic supplements can be part of a comprehensive nutritional psychiatry
plan.

short-chain fatty acid (SCFA) is a product of microbial fermentation of dietary fiber, primarily acetate,
propionate, and butyrate. SCFAs serve as energy substrates for colonocytes, regulate immune function, and
can cross the BBB to influence neuroinflammation and neurotransmitter synthesis. Butyrate, in particular,
has histone deacetylase inhibitory activity, which may promote gene expression related to neuroplasticity.

histone deacetylase inhibitor (HDAC inhibitor) is a compound that interferes with the removal of acetyl
groups from histone proteins, thereby enhancing transcription of certain genes. Dietary compounds like
butyrate and sulforaphane (found in cruciferous vegetables) act as natural HDAC inhibitors, potentially
facilitating adaptive brain changes.

oxidative stress occurs when the production of reactive oxygen species exceeds the capacity of antioxidant
defenses, leading to cellular damage. In the brain, oxidative stress contributes to neuronal loss, impaired
synaptic function, and the pathogenesis of disorders such as depression and Alzheimer’s disease. Nutrients
that bolster antioxidant capacity—vitamins C and E, selenium, and polyphenols—are therefore integral to
neuroprotection.

selenium is a trace mineral incorporated into selenoproteins, many of which function as antioxidant
enzymes (e.g., glutathione peroxidase). Adequate selenium status supports the detoxification of peroxides
and protects neuronal membranes. Brazil nuts are a concentrated source; however, excessive intake can be
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toxic, so portion control is advised.

glutathione is the principal intracellular antioxidant, composed of the amino acids cysteine, glutamate, and
glycine. Its synthesis depends on adequate protein intake and the presence of selenium and vitamin C.
Enhancing glutathione levels through diet (e.g., cruciferous vegetables, whey protein) may improve cellular
resilience to oxidative challenges.

cysteine is a sulfur-containing amino acid that serves as the rate-limiting substrate for glutathione synthesis.
Dietary sources include poultry, eggs, legumes, and nuts. Supplementation with N-acetylcysteine (NAC) has
been studied for its ability to replenish glutathione and reduce symptoms of obsessive-compulsive disorder
and addiction, illustrating the therapeutic potential of targeting specific amino acids.

glycine functions both as an inhibitory neurotransmitter and as a component of glutathione. It also acts as a
co-agonist at NMDA receptors, influencing learning and memory. Foods rich in glycine include gelatin, bone
broth, and soy products. In certain clinical contexts, glycine supplementation may augment NMDA receptor
function and support cognitive processes.

methylation is a biochemical process involving the transfer of a methyl group (CHs) to DNA, proteins, or
neurotransmitters, affecting gene expression and metabolic pathways. One-carbon metabolism, which relies
on folate, vitamin B12, and choline, is central to methylation. Impaired methylation can lead to altered
neurotransmitter levels and has been linked to mood disorders.

choline is an essential nutrient that serves as a precursor for the neurotransmitter acetylcholine and for
phosphatidylcholine, a major phospholipid in cell membranes. Adequate choline intake supports memory,
attention, and liver function. Egg yolk, soybeans, and fish are rich sources. Low choline status may impair
cognitive performance, especially in aging populations.

acetylcholine is a neurotransmitter involved in attention, learning, and memory. It is synthesized from
choline and acetyl-CoA via choline acetyltransferase. Anticholinergic medications can cause cognitive
deficits, highlighting the importance of maintaining sufficient choline nutrition to support cholinergic
signaling.

homocysteine is a sulfur-containing amino acid that, when elevated, is associated with vascular dysfunction
and neurotoxicity. Homocysteine levels are regulated by folate, vitamin B12, and vitamin B6. High
homocysteine can impair endothelial function of cerebral vessels, increasing the risk of cognitive decline.
Practical application: screening for elevated homocysteine and correcting deficiencies with B-vitamin
supplementation can be a preventive strategy.

essential fatty acid (EFA) denotes a fatty acid that must be obtained from diet because the human body
cannot synthesize it. Linoleic acid (omega-6) and alpha-linolenic acid (omega-3) are the primary EFAs. While
both are necessary, the modern diet often contains a high omega-6 to omega-3 ratio, which may promote
pro-inflammatory eicosanoid production. Adjusting dietary patterns to increase omega-3 intake and
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moderate omega-6 consumption can rebalance this ratio.

eicosanoid is a signaling molecule derived from polyunsaturated fatty acids, including prostaglandins,
thromboxanes, and leukotrienes. Omega-3-derived eicosanoids are generally less inflammatory than those
derived from omega-6 fatty acids. Dietary manipulation of PUFA ratios can therefore influence inflammatory
status and, by extension, mental health.

coenzyme Q10 (CoQ10) is a mitochondrial electron carrier with antioxidant properties. It supports ATP
production and protects membranes from oxidative damage. While endogenous synthesis meets most
physiological needs, supplementation may benefit individuals with mitochondrial dysfunction or
neurodegenerative disease. Food sources include organ meats and oily fish, though dietary intake is
typically low.

mitochondria are the powerhouses of the cell, generating ATP through oxidative phosphorylation. Neurons
are highly dependent on mitochondrial energy production. Dysfunctional mitochondria can lead to energy
deficits, increased ROS, and apoptosis, all of which are implicated in mood disorders and
neurodegeneration. Nutrients such as CoQ10, B-vitamins, and omega-3 fatty acids support mitochondrial
integrity.

ketogenic diet is a high-fat, low-carbohydrate dietary pattern that induces ketosis, a metabolic state where
ketone bodies (B-hydroxybutyrate, acetoacetate) become primary fuel sources for the brain. This diet has
been employed in refractory epilepsy and is being explored for its neuroprotective and mood-stabilizing
effects. Practical considerations include monitoring for nutrient deficiencies (especially electrolytes and
B-vitamins) and ensuring adequate fiber intake.

B-hydroxybutyrate (BHB) is a ketone body that crosses the BBB and serves as an alternative energy
substrate for neurons. BHB also exerts signaling functions, including inhibition of histone deacetylases and
activation of G-protein-coupled receptors, thereby influencing gene expression and inflammation.
Understanding the role of ketone bodies expands the therapeutic repertoire for certain psychiatric
conditions.

glycemic index (Gl) is a ranking of carbohydrate foods based on their impact on post-prandial blood
glucose levels. Low-Gl foods (e.g., legumes, whole grains) produce a gradual rise in glucose, supporting
stable energy supply to the brain and reducing mood swings. Education on Gl can help individuals with
mood disorders avoid rapid glucose spikes that may exacerbate irritability.

glycemic load (GL) combines Gl with portion size to estimate the overall glycemic impact of a meal.
Managing GL is particularly relevant for individuals with comorbid diabetes and depression, where both
glucose control and mood regulation are therapeutic targets.

micronutrient deficiency refers to insufficient intake or absorption of vitamins and minerals required for
optimal physiological function. In psychiatric practice, common deficiencies include iron, vitamin D,
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B-vitamins, and omega-3 fatty acids. Systematic screening, using dietary questionnaires and laboratory
tests, can identify at-risk individuals and guide targeted supplementation.

vitamin D is a fat-soluble vitamin synthesized in the skin upon exposure to ultraviolet B radiation and
obtained from foods such as fatty fish and fortified dairy. Vitamin D receptors are expressed throughout the
brain, and the vitamin modulates neuroimmune function, neurotrophic factor expression, and
neurotransmitter synthesis. Low serum 25-hydroxyvitamin D levels have been linked to depressive
symptoms, schizophrenia, and cognitive decline. Practical application: assessing vitamin D status and
providing supplementation (e.g., 1000-2000 IU daily) during low-sunlight months can be an adjunctive
strategy in mental health care.

omega-6 fatty acid (linoleic acid) is essential for cell membrane structure and for the production of
arachidonic acid, a precursor of pro-inflammatory eicosanoids. While some omega-6 intake is necessary,
excessive consumption relative to omega-3 can tip the balance toward inflammation. Dietary guidance
includes reducing intake of refined vegetable oils and processed snack foods.

arachidonic acid (AA) is a long-chain omega-6 fatty acid derived from linoleic acid. It serves as a substrate
for cyclooxygenase and lipoxygenase pathways, generating prostaglandins and leukotrienes that mediate
inflammatory responses. Balancing AA-derived mediators with EPA/DHA-derived resolvins can promote a
healthier inflammatory profile.

resolvin is a family of specialized pro-resolving lipid mediators synthesized from EPA and DHA. Resolvins
actively terminate inflammation and promote tissue repair. Their presence in the brain underscores the
importance of omega-3 intake for resolving neuroinflammatory processes associated with depression and
neurodegeneration.

phytochemical is a broad term for bioactive compounds produced by plants, including flavonoids,
carotenoids, and alkaloids. While not essential nutrients, phytochemicals contribute to health by modulating
oxidative stress, inflammation, and cellular signaling pathways. Emphasizing a diverse, plant-rich diet
enhances phytochemical exposure and supports brain health.

food matrix describes the complex physical and chemical interactions among nutrients, fiber, and bioactive
compounds within whole foods. The matrix influences nutrient bioavailability and metabolic responses. For
example, the absorption of fat-soluble vitamins is enhanced when consumed with dietary fat, illustrating the
importance of considering whole-food contexts rather than isolated nutrients.

bioavailability is the proportion of a nutrient that is absorbed and utilized by the body. Factors affecting
bioavailability include food preparation methods, interactions with other dietary components, and
individual gastrointestinal health. For instance, cooking tomatoes increases lycopene bioavailability, while
phytates in whole grains can reduce mineral absorption.

phytate (phytic acid) is a storage form of phosphorus in plant seeds that can chelate minerals such as iron,
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zinc, and calcium, reducing their absorption. Soaking, sprouting, or fermenting grains can diminish phytate
content, improving mineral bioavailability—an important consideration for individuals with restrictive diets.

fermentation is a metabolic process performed by microorganisms that can enhance nutrient availability,
degrade antinutrients, and produce beneficial metabolites such as probiotics. Fermented foods (kimchi,
miso, tempeh) provide both live microbes and bioactive compounds that support gut health and,
consequently, mental health.

nutrient timing refers to the strategic consumption of nutrients at specific times relative to activities such as
exercise, learning, or sleep. For example, ingesting a carbohydrate-protein snack after a cognitively
demanding task can replenish glycogen stores and support memory consolidation. Understanding timing
helps maximize the functional impact of nutrients on brain performance.

glycogenic amino acid is an amino acid that can be converted into glucose via gluconeogenesis (e.g.,
alanine, glutamine). During periods of low carbohydrate intake, the brain can obtain glucose from
glycogenic amino acids, highlighting the interplay between protein metabolism and cerebral energy supply.

ketone-supplement (e.g., exogenous ketone salts or esters) provides an alternative source of ketone bodies
without requiring a strict ketogenic diet. These supplements can raise blood BHB levels rapidly, offering
potential cognitive benefits for individuals with energy deficits or during acute stress. However, tolerability
and long-term safety require further investigation.

nutrigenomics is the study of how individual genetic variations influence responses to nutrients.
Polymorphisms in genes such as MTHFR (methylenetetrahydrofolate reductase) affect folate metabolism
and may predispose individuals to depression if folate intake is inadequate. Personalized nutrition strategies
based on genetic profiling can optimize mental health outcomes.

epigenetics involves changes in gene expression that do not alter the DNA sequence, often mediated by
DNA methylation, histone modification, and non-coding RNAs. Nutrients like folate, B12, choline, and
butyrate influence epigenetic mechanisms, thereby affecting brain development and disease susceptibility.
Recognizing these connections underscores the long-term impact of diet on mental health.

stress-responsive hormone includes cortisol, catecholamines, and neuropeptide Y, which are released
during physiological stress. Chronic elevation of cortisol can impair hippocampal neurogenesis and increase
oxidative stress. Nutrients that modulate the hypothalamic-pituitary-adrenal (HPA) axis—such as
magnesium, omega-3 fatty acids, and adaptogenic herbs (e.g., ashwagandha)—may help attenuate
stress-induced neurobiological changes.

adaptogen is a natural substance that enhances the body’s resilience to stressors, often through modulation
of the HPA axis and immune function. While not a nutrient per se, adaptogenic herbs can complement
dietary interventions. For example, rhodiola rosea has been shown to improve mood and cognitive
performance under stress, possibly via antioxidant and mitochondrial pathways.
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immune-modulating nutrients affect the activity of immune cells and cytokine production. Vitamin D,
omega-3 fatty acids, and zinc are notable for their capacity to shift cytokine profiles from pro-inflammatory
(IL-6, TNF-a) toward anti-inflammatory (IL-10) states, which may reduce neuroinflammation associated with
depression.

cognitive reserve refers to the brain’s ability to tolerate pathology without manifesting clinical symptoms,
often shaped by education, occupational complexity, and lifestyle factors, including nutrition. Diets rich in
antioxidants, omega-3 fatty acids, and B-vitamins are thought to support cognitive reserve, delaying the
onset of neurodegenerative diseases.

neurovascular coupling is the mechanism by which neuronal activity regulates local blood flow to meet
metabolic demands. Impairments in this coupling can lead to insufficient oxygen and nutrient delivery,
contributing to cognitive deficits. Endothelial health, maintained by nutrients like omega-3 fatty acids,
L-arginine, and antioxidants, is essential for effective neurovascular coupling.

L-arginine is a semi-essential amino acid that serves as a substrate for nitric oxide synthase, producing nitric
oxide (NO), a vasodilator that enhances cerebral blood flow. Dietary sources include nuts, seeds, and
legumes. Adequate L-arginine intake can support vascular function and, by extension, cognitive
performance.

nitric oxide (NO) is a gaseous signaling molecule that regulates blood vessel dilation, neurotransmission,
and synaptic plasticity. Dysregulated NO production is implicated in neuroinflammation and excitotoxicity.
Nutrients that balance NO synthesis—through provision of both substrate (L-arginine) and co-factors
(vitamin C, copper)—can help maintain optimal cerebral perfusion.

cortisol is a glucocorticoid hormone released from the adrenal cortex in response to stress. Chronic
hypercortisolemia can impair hippocampal neurons, reduce BDNF expression, and promote depressive
phenotypes. Nutritional strategies that lower cortisol include adequate magnesium, omega-3 fatty acids,
and low-glycemic meals.

glycogen-derived lactate is produced by astrocytes during glycolysis and can be shuttled to neurons as an
alternative fuel during intense activity. This astrocyte-neuron lactate shuttle underscores the importance of
carbohydrate availability for optimal cognitive function, especially during demanding tasks.

synaptic plasticity is the capacity of synapses to strengthen or weaken over time, forming the basis for
learning and memory. Long-term potentiation (LTP) is a well-studied form of plasticity that relies on NMDA
receptor activation, calcium influx, and downstream signaling cascades involving BDNF and CREB (cAMP
response element-binding protein). Nutrients that support these pathways—such as omega-3 fatty acids,
flavonoids, and B-vitamins—are integral to maintaining cognitive flexibility.

CREB is a transcription factor activated by intracellular signaling pathways, including those triggered by
calcium and cAMP. CREB regulates the expression of genes involved in neuroplasticity, including BDNF.
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Certain dietary polyphenols (e.g., curcumin, resveratrol) can activate CREB signaling, linking nutrition to
gene expression relevant to mood and cognition.

resveratrol is a stilbene polyphenol found in grapes, berries, and red wine. It exhibits antioxidant,
anti-inflammatory, and SIRT1-activating properties, which may enhance mitochondrial function and
neuroprotection. While human studies on resveratrol’s impact on mental health are limited, its mechanistic
profile suggests potential benefits for age-related cognitive decline.

SIRT1 (sirtuin 1) is a NAD*-dependent deacetylase that influences cellular metabolism, stress resistance, and
longevity. Activation of SIRT1 by compounds such as resveratrol or caloric restriction can promote
neurogenesis and improve metabolic health, offering a link between dietary patterns and brain aging.

caloric restriction (CR) involves reducing daily energy intake without malnutrition. CR has been shown to
increase lifespan, improve mitochondrial efficiency, and reduce oxidative stress in animal models.
Translating CR to human populations often involves intermittent fasting or portion control, which may
confer neuroprotective effects while preserving essential nutrient intake.

intermittent fasting (IF) is an eating pattern that cycles between periods of eating and fasting. IF can
stimulate autophagy, improve insulin sensitivity, and increase production of ketone bodies, all of which may
support brain health. However, IF must be individualized, especially for individuals with psychiatric
conditions that affect appetite regulation.

autophagy is a cellular recycling process that removes damaged organelles and protein aggregates.
Impaired autophagy is linked to neurodegenerative diseases such as Parkinson’s and Alzheimer’s. Nutrients
and dietary patterns that promote autophagy (e.g., fasting, polyphenols) may help maintain neuronal
homeostasis.

protein-energy malnutrition (PEM) is a condition characterized by insufficient intake of both protein and
calories, leading to muscle wasting, immune suppression, and cognitive deficits. In low-resource settings,
PEM is a major contributor to developmental delays and psychiatric vulnerability. Early nutritional
interventions, including fortified foods and community education, are critical for prevention.

nutrient-drug interaction refers to how certain foods or supplements can affect the pharmacokinetics or
pharmacodynamics of psychiatric medications. For example, high-protein meals can reduce the absorption
of certain antipsychotics, while grapefruit juice can inhibit cytochrome P450 enzymes, increasing drug levels.
Clinicians should counsel patients on timing of meals relative to medication dosing.

pharmacokinetic processes include absorption, distribution, metabolism, and excretion of drugs. Nutrients
like vitamin C can accelerate the metabolism of certain antidepressants, whereas iron supplements may
interfere with the absorption of levothyroxine, a thyroid medication often prescribed for mood stabilization.

pharmacodynamic interactions involve changes in drug efficacy or side-effect profile due to nutritional
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status. For instance, omega-3 fatty acids may potentiate the antidepressant effects of selective serotonin
reuptake inhibitors (SSRIs), possibly through enhancement of membrane fluidity and serotonin signaling.

clinical trial is a research study designed to evaluate the efficacy and safety of an intervention in human
participants. In nutritional psychiatry, randomized controlled trials (RCTs) assessing supplements such as
omega-3s, folate, or probiotics provide evidence for practice guidelines. Critical appraisal of trial
methodology (blinding, sample size, adherence) is essential for translating findings into clinical
recommendations.

placebo effect is the improvement in symptoms observed when participants receive an inert treatment,
driven by expectations and conditioning. Nutritional interventions often exhibit strong placebo responses,
emphasizing the need for well-controlled study designs.

adherence denotes the extent to which patients follow prescribed dietary or supplement regimens. Barriers
to adherence include taste preferences, cost, cultural habits, and side-effects. Strategies to improve
adherence involve personalized counseling, simplifying supplementation schedules, and providing practical
recipes.

nutrient density describes the concentration of essential nutrients per calorie of a food. Foods with high
nutrient density (e.g., leafy greens, berries, nuts) deliver more vitamins, minerals, and phytochemicals
without excessive energy, supporting weight management and mental health.

energy density is the amount of calories per gram of food. Low-energy-density foods (fruits, vegetables)
promote satiety and can aid in weight control, which is relevant for mood disorders where obesity or
underweight status can exacerbate symptoms.

food insecurity is the lack of reliable access to sufficient, safe, and nutritious food. Food insecurity is
associated with higher rates of depression, anxiety, and cognitive impairment. Interventions that address
socioeconomic barriers, such as food assistance programs and community gardens, are essential
components of a comprehensive nutritional psychiatry approach.

social determinants of health encompass the broader environmental, economic, and cultural factors
influencing health outcomes. Nutrition is interwoven with these determinants, as income, education, and
access to healthcare shape dietary patterns and mental well-being. Holistic treatment plans must consider
these contextual factors.

dietary pattern refers to the overall composition and quality of foods habitually consumed, rather than
isolated nutrients. Evidence suggests that patterns such as the Mediterranean diet—rich in fruits,
vegetables, whole grains, legumes, nuts, olive oil, and fish—are associated with lower rates of depression
and cognitive decline. Emphasizing dietary patterns facilitates sustainable changes and aligns with cultural
preferences.
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Mediterranean diet is characterized by high intake of plant-based foods, moderate consumption of fish and
poultry, low intake of red meat and processed foods, and use of extra-virgin olive oil as the primary fat
source. Its benefits for brain health are attributed to combined effects of antioxidants, monounsaturated

fats, omega-3 fatty acids, and polyphenols.

Western diet
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