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Global Certificate in Nutritional Psychiatry

Current Research and Future Directions in
Nutritional Psychiatry

Acetyl‑L‑carnitine – Related: mitochondrial metabolism, neuroprotection.
A short‑chain amino‑acid derivative that transports fatty acids into mitochondria for β‑oxidation. Research
links higher brain levels to improved mood, especially in late‑life depression. Clinical trials suggest
supplementation (500‑1500 mg/day) may augment antidepressant response by enhancing neuronal energy
production and modulating glutamate transmission. Practical application includes pairing with B‑vitamin
complexes to support co‑factor availability. Challenges involve variability in absorption, potential
gastrointestinal discomfort, and limited long‑term safety data in pregnant populations.

Antioxidant capacity – Related: oxidative stress, dietary polyphenols.
A measure of a food or biological fluid’s ability to neutralize free radicals. In nutritional psychiatry, higher
systemic antioxidant capacity correlates with reduced depressive symptomatology, likely through protection
of neuronal membranes and DNA. Methods such as ORAC (Oxygen Radical Absorbance Capacity) guide
food selection; berries, dark chocolate, and leafy greens rank highest. Practical use includes designing meal
plans that rotate antioxidant‑rich foods to avoid tolerance. Challenges include assay standardisation,
bioavailability differences, and the fact that excessive antioxidant supplementation can paradoxically impair
adaptive stress signalling.

Beta‑hydroxy‑beta‑methylbutyrate (HMB) – Related: muscle protein synthesis, gut‑brain axis.
A metabolite of the branched‑chain amino acid leucine, HMB supports lean body mass and may influence
mood via improved physical function. Emerging research in older adults shows that combined HMB‑protein
supplementation reduces depressive scores, possibly by attenuating sarcopenia‑related inflammation.
Practical application: 3 g/day administered with a protein‑rich meal. Challenges include limited evidence in
younger cohorts, cost considerations, and the need to monitor renal function when used long‑term.

Brain‑derived neurotrophic factor (BDNF) – Related: neuroplasticity, exercise, omega‑3 fatty acids.
A neurotrophin essential for synaptic growth, learning, and mood regulation. Nutrients such as DHA,
flavonoids, and curcumin up‑regulate BDNF expression, while chronic stress down‑regulates it. Serum BDNF
serves as a biomarker for treatment response in depression. Practical use: recommending a
Mediterranean‑style diet rich in fish, nuts, and colorful vegetables to boost BDNF. Challenges involve the
indirect nature of peripheral BDNF measurement, inter‑individual genetic polymorphisms (e.g., Val66Met),
and the need for longitudinal monitoring.

Calorie restriction (CR) – Related: metabolic hormesis, intermittent fasting.
A dietary pattern reducing total energy intake by 10‑30 % without malnutrition. Controlled CR improves
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insulin sensitivity and reduces inflammatory cytokines, both implicated in mood disorders. Pilot studies
suggest CR may enhance antidepressant efficacy and lower relapse rates. Practical application includes
structured 5:2 fasting protocols or modest daily reductions. Challenges comprise adherence difficulties, risk
of nutrient deficiencies, and potential exacerbation of eating‑disorder pathology in vulnerable individuals.

Choline – Related: phosphatidylcholine, acetylcholine synthesis.
An essential nutrient for membrane phospholipid formation and the precursor of the neurotransmitter
acetylcholine. Adequate choline intake supports cognition and mood; deficiency is linked to increased
anxiety and depressive symptoms. Food sources include eggs, liver, and soybeans. Practical guidance: aim
for 425‑550 mg/day, possibly supplemented as phosphatidylcholine (250‑500 mg). Challenges involve
genetic variations in PEMT expression influencing endogenous synthesis, and the narrow therapeutic
window for high‑dose supplementation.

Coenzyme Q10 (CoQ10) – Related: mitochondrial electron transport, oxidative phosphorylation.
A lipid‑soluble antioxidant that participates in ATP generation. Low plasma CoQ10 is observed in patients
with bipolar disorder during manic phases. Supplementation (100‑300 mg/day) may stabilize mood by
improving mitochondrial efficiency and reducing oxidative stress. Practical use includes pairing with a
fat‑containing meal to enhance absorption. Challenges include variability in bioavailability across
formulations, potential drug‑nutrient interactions (e.g., with warfarin), and limited large‑scale clinical trials.

Cortisol awakening response (CAR) – Related: hypothalamic‑pituitary‑adrenal axis, stress resilience.
The rapid increase in cortisol levels within 30 minutes of waking, reflecting HPA‑axis reactivity. Dysregulated
CAR is associated with chronic stress, anxiety, and depression. Nutritional interventions such as adaptogenic
herbs (ashwagandha, rhodiola) and omega‑3 supplementation can modulate CAR amplitude. Practical
application: measuring salivary cortisol on three consecutive mornings to establish baseline, then
re‑assessing after 8‑12 weeks of dietary change. Challenges include intra‑individual variability, need for
strict sampling protocols, and limited standardised reference ranges across cultures.

Dietary inflammatory index (DII) – Related: pro‑inflammatory foods, anti‑inflammatory nutrients.
A scoring system quantifying the inflammatory potential of a diet based on nutrient composition. Higher DII
scores predict elevated C‑reactive protein and depressive symptoms. Practical use: employing
food‑frequency questionnaires to calculate individual DII, then recommending reductions in refined sugars,
trans fats, and processed meats while increasing omega‑3 fatty acids, fiber, and polyphenols. Challenges
involve database completeness for regional cuisines, subjectivity in portion estimation, and the need for
culturally adapted scoring algorithms.

Epigenetic nutrition – Related: DNA methylation, histone modification.
The study of how nutrients influence gene expression without altering DNA sequence. Folate, B12, and
methionine donors affect methylation pathways implicated in mood regulation. For example, prenatal folate
supplementation reduces offspring risk of neurodevelopmental disorders. Practical application: assessing
dietary methyl donor status and tailoring supplementation to individuals with known epigenetic risk
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markers. Challenges include the complexity of epigenome‑wide association studies, inter‑generational
effects, and ethical considerations surrounding predictive epigenetic testing.

Fermented foods – Related: gut microbiota, short‑chain fatty acids.
Foods produced through microbial action, such as yogurt, kimchi, and sauerkraut. They introduce live
cultures and metabolites that can modulate the gut‑brain axis, improve barrier integrity, and reduce
inflammation. Clinical trials demonstrate modest reductions in anxiety scores after 4‑weeks of daily
fermented food consumption. Practical guidance: incorporate at least one serving of fermented food per
day, ensuring low‑sugar varieties. Challenges involve variability in microbial strains, risk of histamine
intolerance, and limited standardisation of probiotic potency across brands.

Folate (vitamin B9) – Related: one‑carbon metabolism, homocysteine.
A water‑soluble vitamin essential for nucleotide synthesis and methylation reactions. Low serum folate and
elevated homocysteine are consistently linked to depressive disorders. Supplementation (400‑800 µg/day)
can augment antidepressant response, especially in patients with folate‑deficiency anemia. Practical use:
encourage consumption of leafy greens, legumes, and fortified grains; consider methyl‑folate forms for
individuals with MTHFR polymorphisms. Challenges include folate’s heat sensitivity, potential masking of
vitamin B12 deficiency, and variability in individual absorption.

Gut‑brain axis – Related: vagus nerve, microbial metabolites.
Bidirectional communication network linking the central nervous system with the enteric nervous system
and microbiota. Dysbiosis is associated with altered neurotransmitter production (e.g., serotonin, GABA) and
mood disorders. Nutritional strategies include prebiotic fibers (inulin, resistant starch) to promote beneficial
bacteria, and postbiotic supplementation (butyrate salts). Practical application: design a diet with 25‑30 g of
diverse fiber daily, monitor stool consistency, and assess mood changes over 8‑weeks. Challenges involve
high inter‑individual variability, limited causal evidence, and the need for personalized microbiome profiling.

HDAC inhibitors (dietary) – Related: histone deacetylation, epigenetic regulation.
Compounds that inhibit histone deacetylases, thereby promoting gene transcription. Certain dietary
polyphenols (e.g., sulforaphane from broccoli sprouts, curcumin) act as natural HDAC inhibitors, potentially
enhancing neuroplasticity. Preliminary animal studies show reduced depressive‑like behaviours after chronic
intake. Practical recommendation: include 1‑2 cups of broccoli sprouts weekly, or use curcumin supplements
with piperine to improve bioavailability. Challenges include low systemic concentrations, rapid metabolism,
and the need for high‑dose intake to achieve therapeutic effects.

Inositol – Related: second messenger, phosphatidylinositol cycle.
A cyclitol involved in cell signalling pathways, particularly those regulating serotonin and dopamine.
Myo‑inositol supplementation (2‑4 g/day) has demonstrated efficacy in panic disorder and
obsessive‑compulsive disorder, with emerging evidence for depressive symptoms. Practical application:
divide dose across meals, monitor for gastrointestinal upset. Challenges consist of limited large‑scale RCTs
in depression, potential interactions with lithium therapy, and the requirement for consistent dosing over
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several weeks before effects emerge.

Ketogenic diet – Related: beta‑hydroxybutyrate, mitochondrial fuel shift.
A high‑fat, low‑carbohydrate regimen that induces ketosis, providing ketone bodies as alternative brain
fuel. Early trials suggest rapid mood stabilization in bipolar disorder, possibly through modulation of
neurotransmitter balance and reduction of oxidative stress. Practical use: initiate a 4‑week induction phase
with 70 % calories from fat, 20 % protein, 10 % carbs, then transition to a maintenance phase. Challenges
include strict adherence, potential lipid profile alterations, nutrient deficiencies if not carefully planned, and
contraindications for individuals with pancreatitis or liver disease.

Lactobacillus rhamnosus (strain GG) – Related: probiotic, GABA production.
A well‑studied probiotic strain shown to influence GABA receptor expression in the brain via vagal
pathways. In murine models, supplementation reduces stress‑induced corticosterone and anxiety‑like
behaviours. Human pilot studies report modest anxiety reduction after 8 weeks of 10⁹ CFU/day. Practical
recommendation: incorporate a probiotic supplement containing L. rhamnosus GG, preferably with a
prebiotic matrix. Challenges involve strain‑specific effects, stability across storage conditions, and the need
for larger, placebo‑controlled trials.

Magnesium – Related: NMDA receptor modulation, sleep quality.
An essential mineral acting as a cofactor for over 300 enzymatic reactions, including neurotransmitter
synthesis and synaptic plasticity. Low magnesium levels correlate with increased depressive and anxiety
symptoms. Supplementation (200‑400 mg elemental magnesium, preferably as glycinate or threonate)
improves sleep latency and may augment antidepressant response. Practical guidance: encourage
consumption of nuts, seeds, and whole grains; assess serum magnesium periodically. Challenges include
gastrointestinal side effects at high doses, renal excretion considerations, and the lack of consensus on
optimal serum cutoff values for psychiatric outcomes.

Microbiota‑derived tryptophan metabolites – Related: indolepropionic acid, kynurenine pathway.
Gut bacteria convert dietary tryptophan into various compounds, some of which cross the blood‑brain
barrier and affect mood. Indolepropionic acid exhibits antioxidant properties and is inversely associated
with depressive severity. Dietary strategies to enhance beneficial metabolites include increasing
tryptophan‑rich foods (turkey, pumpkin seeds) and supporting bacterial taxa that favour indole production
through prebiotic fibers. Practical application: monitor dietary tryptophan intake (≈1 g/day) and assess
mood after 6 weeks of targeted fiber supplementation. Challenges involve the complex interplay between
host metabolism and microbial conversion, and the limited ability to measure specific metabolites in routine
clinical settings.

Neurotransmitter precursors – Related: phenylalanine, tyrosine, serotonin synthesis.
Amino acids that serve as substrates for neurotransmitter production. Phenylalanine converts to tyrosine,
then to dopamine, norepinephrine, and epinephrine; tryptophan converts to serotonin. Supplementation
can correct deficiencies that contribute to mood dysregulation. Practical dosing: phenylalanine 500 mg twice
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daily, tryptophan 500 mg before bedtime, under medical supervision. Challenges include potential
interactions with monoamine oxidase inhibitors, risk of exacerbating psychosis in susceptible individuals,
and the need for individualized dosing based on baseline plasma levels.

Omega‑3 fatty acids (EPA/DHA) – Related: eicosapentaenoic acid, docosahexaenoic acid.
Long‑chain polyunsaturated fats essential for neuronal membrane fluidity and anti‑inflammatory signalling.
Robust meta‑analyses show EPA‑dominant formulations (≥60 % EPA) reduce depressive symptoms,
especially in treatment‑resistant cases. Practical recommendation: 1‑2 g/day EPA+DHA, with a minimum
EPA:DHA ratio of 2:1. Incorporate fatty fish (salmon, mackerel) or high‑purity algal oils for vegetarians.
Challenges include oxidative stability of supplements, fish‑oil taste aversion, and heterogeneous trial
designs that complicate dose‑response interpretation.

Personalised nutrition – Related: genotype‑guided diets, metabolomics.
Tailoring dietary recommendations based on individual genetic, microbiome, and metabolic profiles. In
psychiatric contexts, genotyping for CYP450 enzymes, MTHFR variants, and fatty‑acid desaturase
polymorphisms can inform nutrient selection that optimises drug efficacy and reduces adverse effects.
Practical workflow: collect saliva for SNP analysis, integrate results into a decision‑support platform, and
prescribe nutrient targets (e.g., higher folate for MTHFR 677TT). Challenges include data privacy concerns,
cost barriers, limited evidence for long‑term psychiatric outcomes, and the need for interdisciplinary
collaboration.

Polyphenols – Related: flavonoids, resveratrol, antioxidant signaling.
Plant‑derived compounds with potent antioxidant and anti‑inflammatory actions. Specific subclasses such
as anthocyanins (found in blueberries) and catechins (green tea) have demonstrated mood‑enhancing
effects through BDNF up‑regulation and modulation of gut microbiota. Practical application: advise
consumption of at least two servings of polyphenol‑rich foods daily, with a focus on variety to cover
different molecular pathways. Challenges involve low bioavailability, rapid metabolism, and the difficulty of
standardising intake across diverse dietary patterns.

Prebiotic fibers – Related: inulin, galactooligosaccharides, microbiota fermentation.
Non‑digestible carbohydrates that selectively stimulate growth of beneficial gut bacteria. Prebiotic intake
increases production of short‑chain fatty acids (butyrate, propionate) which can cross the blood‑brain
barrier and exert anti‑inflammatory effects. Clinical pilot studies show reductions in depressive scores after
12 weeks of 8‑10 g/day inulin supplementation. Practical guidance: incorporate chicory root, Jerusalem
artichoke, or commercial prebiotic powders. Challenges include bloating in sensitive individuals, dose
titration requirements, and the need for individualized strain‑specific recommendations.

Probiotic psychobiotics – Related: mental health probiotics, strain specificity.
Live microorganisms selected for their capacity to produce neuroactive substances (e.g., GABA, serotonin) or
to modulate the HPA axis. Strains such as Bifidobacterium longum 1714 and Lactobacillus helveticus R0052
have shown efficacy in reducing stress and improving mood in controlled trials. Practical implementation:
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prescribe a multi‑strain product delivering ≥10⁹ CFU per strain, taken with meals to enhance survivability.
Challenges include regulatory classification differences across regions, strain‑level efficacy data scarcity, and
the necessity for continuous consumption to maintain benefits.

Quercetin – Related: flavonol, mast cell stabilization.
A flavonoid with anti‑inflammatory and antioxidant properties that can cross the blood‑brain barrier. In
animal models, quercetin attenuates neuroinflammation and improves depressive‑like behaviours. Human
supplementation (500 mg twice daily) has been associated with reduced perceived stress in small cohorts.
Practical recommendation: combine with vitamin C to enhance absorption. Challenges comprise poor oral
bioavailability, rapid metabolism, and limited data on optimal dosing for psychiatric indications.

Riboflavin (vitamin B2) – Related: energy metabolism, FAD cofactor.
Essential for mitochondrial electron transport and the conversion of tryptophan to serotonin. Deficiency
may manifest as fatigue, irritability, and depressive symptoms. Dietary sources include dairy, eggs, and
fortified cereals. Practical intake target: 1.1‑1.3 mg/day for adults. Challenges involve subclinical deficiency
detection, as plasma levels are not routinely measured, and the potential for over‑supplementation leading
to harmless urine discoloration but no therapeutic advantage.

S-Adenosyl‑methionine (SAMe) – Related: methyl donor, monoamine synthesis.
An endogenous compound that donates methyl groups for neurotransmitter synthesis and phospholipid
metabolism. Clinical trials demonstrate SAMe (800‑1600 mg/day) can be as effective as conventional
antidepressants, particularly in mild‑to‑moderate depression. Practical use: start at 400 mg and titrate
upward, monitoring for gastrointestinal upset or manic switch in bipolar patients. Challenges include cost,
variability in product purity, and the necessity of liver function monitoring due to rare hepatotoxicity
reports.

Serotonin transporter gene (5‑HTTLPR) – Related: genetic polymorphism, stress reactivity.
A functional promoter region variant influencing serotonin reuptake efficiency. The short allele is linked to
heightened vulnerability to stress‑related depression. Nutritional interventions targeting this genotype
focus on increasing tryptophan availability and reducing dietary inflammation. Practical approach: perform
genotyping, then tailor diet with high‑tryptophan foods and omega‑3 enrichment. Challenges involve
ethical concerns about genetic testing, modest effect sizes, and the interplay with environmental factors
that may outweigh genetic predisposition.

Short‑chain fatty acids (SCFAs) – Related: butyrate, gut barrier integrity.
Metabolites produced by microbial fermentation of dietary fiber, serving as energy sources for colonocytes
and signalling molecules for the brain. Butyrate specifically has been shown to enhance histone acetylation,
supporting neuroplasticity. Practical strategies: increase intake of resistant starches (e.g.,
cooked‑and‑cooled potatoes) and soluble fibers to raise colonic SCFA production. Challenges include
individual differences in microbial capacity to generate SCFAs, measurement difficulties in clinical settings,
and the need for sustained dietary changes.
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Synbiotic formulations – Related: combined probiotic‑prebiotic, synergistic effect.
Products that pair specific probiotic strains with compatible prebiotic substrates to optimise colonisation
and metabolic activity. Recent trials using Lactobacillus plantarum combined with inulin have reported
improvements in anxiety scores after 6 weeks. Practical recommendation: select a synbiotic delivering
≥10⁹ CFU per strain and ≥5 g of prebiotic fiber, taken with a meal. Challenges involve ensuring
strain‑prebiotic compatibility, stability across storage, and limited regulatory guidance on health claims.

Thiamine (vitamin B1) – Related: glucose metabolism, neuronal excitability.
A cofactor for enzymes in the Krebs cycle and the pentose‑phosphate pathway. Deficiency can lead to
Wernicke’s encephalopathy, characterized by mood disturbances and cognitive decline. Even subclinical
insufficiency may exacerbate depressive symptoms. Dietary sources include whole grains, pork, and
legumes. Recommended intake: 1.1‑1.2 mg/day. Practical supplementation: thiamine mononitrate 100 mg
daily for patients with high‑risk diets. Challenges involve diagnosing mild deficiency, as clinical signs are
non‑specific, and ensuring adequate intake without excess, which can cause rare allergic reactions.

Vitamin D – Related: immune modulation, neurotrophic factor.
A secosteroid hormone synthesized in skin upon UVB exposure and obtained from diet (fatty fish, fortified
dairy). Low serum 25‑hydroxy‑vitamin D correlates with higher prevalence of depression and seasonal
affective disorder. Supplementation (2000‑4000 IU/day) improves mood scores, particularly in individuals
with baseline deficiency (Whole‑grain cereals – Related: glycemic index, fiber, micronutrient density.
Unrefined grains retain bran and germ, providing complex carbohydrates, B‑vitamins, and minerals.
Epidemiological studies associate regular whole‑grain consumption with lower rates of depressive
symptoms, likely mediated by stable glucose supply and anti‑inflammatory micronutrients. Practical
guidance: replace refined grains with oats, barley, or rye; aim for at least three servings per day. Challenges
involve cultural dietary preferences, gluten intolerance considerations, and ensuring adequate preparation
methods to preserve nutrient integrity.

Zinc – Related: neurotransmission, immune function.
An essential trace element critical for synaptic plasticity and modulation of glutamatergic transmission. Low
plasma zinc is frequently observed in major depressive disorder and may predict poorer antidepressant
response. Supplementation (25‑30 mg elemental zinc) can improve mood when combined with
antidepressants. Practical recommendation: include zinc‑rich foods such as oysters, pumpkin seeds, and
beef; monitor serum zinc after 8 weeks of supplementation. Challenges include interference with copper
absorption, potential gastrointestinal irritation, and the need for careful dosing in patients on diuretics.

Adaptive stress response – Related: hormesis, resilience training.
The body’s capacity to adjust to environmental challenges, mediated by neuroendocrine and cellular
pathways. Nutritional strategies that invoke mild stress (e.g., intermittent fasting, phytochemical exposure)
may enhance resilience and reduce depressive vulnerability. Practical application: schedule 12‑hour
overnight fast three times per week and incorporate foods rich in sulforaphane or curcumin. Challenges
involve differentiating beneficial hormetic stress from harmful over‑stress, individual variability in stress
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perception, and ensuring nutritional adequacy during restricted periods.
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