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Advanced Certificate in Nutritional Strategies for ADHD

brain-gut connection

Acetylcholine – neurotransmitter; related terms: cholinergic, synapse. Explanation: Acetylcholine (ACh)
mediates signaling between neurons and muscle fibers and modulates attention pathways in the brain.
Example: Low ACh activity is linked to reduced focus in ADHD. Practical application: Foods rich in choline
(eggs, soy) support ACh synthesis. Challenges: Excess choline may cause gastrointestinal upset; balance is
key.

Adrenocorticotropic Hormone (ACTH) – pituitary hormone; related terms: cortisol, stress response.
Explanation: ACTH stimulates adrenal cortisol release, influencing gut permeability and brain stress circuits.
Example: Chronic stress elevates ACTH, worsening ADHD symptoms. Practical application: Stress‑reduction
techniques (mindfulness, yoga) can normalize ACTH levels. Challenges: Individual variability in hormonal
response may limit standard interventions.

Amygdala – brain region; related terms: emotional processing, limbic system. Explanation: The amygdala
assesses threat and anxiety, interacting with gut‑derived signals via the vagus nerve. Example: Heightened
amygdala activity correlates with irritability in ADHD children. Practical application: Omega‑3 fatty acids can
dampen amygdala hyper‑reactivity. Challenges: Measuring amygdala changes requires neuroimaging, not
always feasible.

Anaerobic Fermentation – microbial metabolism; related terms: short‑chain fatty acids, dysbiosis.
Explanation: Gut microbes break down undigested carbohydrates anaerobically, producing metabolites that
affect brain function. Example: Over‑production of propionate may exacerbate hyperactivity. Practical
application: Reducing fermentable oligosaccharides can lower propionate levels. Challenges: Individual
microbiome diversity makes universal dietary prescriptions difficult.

Anthocyanins – flavonoid pigments; related terms: polyphenols, antioxidant. Explanation: These compounds
cross the blood‑brain barrier and modulate neuroinflammation linked to ADHD. Example: Blueberries high
in anthocyanins improve working memory in trials. Practical application: Incorporate berry‑based smoothies
in meal plans. Challenges: Bioavailability varies with gut microbiota composition.

Appetite‑Regulating Hormones – endocrine signals; related terms: ghrelin, leptin. Explanation: Hormones
like ghrelin (hunger) and leptin (satiety) influence both gut motility and dopaminergic pathways. Example:
Dysregulated ghrelin peaks may trigger impulsivity. Practical application: Structured meal timing stabilizes
hormone fluctuations. Challenges: Hormone assays are costly; adherence to timing can be inconsistent.

Blood‑Brain Barrier (BBB) – selective barrier; related terms: tight junctions, permeability. Explanation: The
BBB restricts peripheral substances from entering the CNS; gut inflammation can compromise its integrity.
Example: Elevated lipopolysaccharide (LPS) from a leaky gut may increase BBB permeability, affecting
attention. Practical application: Anti‑inflammatory diets (e.G., Low‑sugar) support BBB stability. Challenges:
Direct BBB assessment is invasive; indirect markers may be unreliable.
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Brain‑Derived Neurotrophic Factor (BDNF) – growth factor; related terms: neuroplasticity, TrkB receptor.
Explanation: BDNF promotes neuronal growth and synaptic plasticity, essential for learning and attention.
Example: Low BDNF levels are observed in ADHD cohorts. Practical application: Exercise and omega‑3
supplementation boost BDNF expression. Challenges: Genetic polymorphisms (e.G., Val66Met) affect
individual response.

Butyrate – short‑chain fatty acid; related terms: colonocyte energy, histone deacetylase inhibition.
Explanation: Produced by fiber‑fermenting bacteria, butyrate serves as an energy source for colon cells and
epigenetically modulates gene expression in the brain. Example: Higher fecal butyrate correlates with
improved executive function. Practical application: Increase resistant starch intake (e.G.,
Cooked‑then‑cooled potatoes). Challenges: Excessive fiber may cause bloating; tolerance varies.

Calcium‑Channel Blockers – medication class; related terms: verapamil, neuronal excitability. Explanation:
These agents reduce calcium influx, potentially calming hyperactive neuronal firing linked to ADHD.
Example: Off‑label use of verapamil has shown modest attention gains. Practical application: Nutritional
calcium (dairy, leafy greens) may synergize with pharmacotherapy. Challenges: Interaction with other
medications; risk of hypotension.

Carbohydrate‑Insulin Model – metabolic theory; related terms: glycemic index, insulin spikes. Explanation:
High‑glycemic foods cause rapid insulin release, influencing gut hormone secretion and dopamine
pathways. Example: Post‑prandial glucose spikes can trigger impulsivity in ADHD children. Practical
application: Adopt low‑glycemic meals (whole grains, legumes). Challenges: Individual insulin sensitivity
differs; strict low‑GI diets may be socially restrictive.

Casein – milk protein; related terms: opioid peptides, gut permeability. Explanation: In some individuals,
casein‑derived peptides cross a compromised gut barrier, acting on opioid receptors in the brain. Example:
Casein‑free diets have reduced hyperactivity in select ADHD subsets. Practical application: Substitute dairy
with fortified plant milks. Challenges: Nutrient deficiencies (calcium, vitamin D) must be monitored.

Cholecystokinin (CCK) – satiety hormone; related terms: pancreatic enzymes, vagal signaling. Explanation:
CCK released from the duodenum signals fullness and modulates anxiety circuits via the vagus nerve.
Example: Low CCK response may contribute to overeating and inattentiveness. Practical application: Include
protein‑rich meals that stimulate CCK release. Challenges: Overstimulation can cause nausea; individual
sensitivity varies.

Cortisol – stress hormone; related terms: HPA axis, diurnal rhythm. Explanation: Elevated cortisol disrupts
gut microbiota balance and impairs prefrontal cortex function, worsening ADHD symptoms. Example:
Children with chronic cortisol elevation often display heightened distractibility. Practical application:
Implement consistent bedtime routines to normalize cortisol rhythm. Challenges: Measuring cortisol
requires salivary or serum samples; stressors are multifactorial.

Cross‑Talk (Neuro‑Immune Interaction) – bidirectional signaling; related terms: cytokines, microglia.
Explanation: Immune molecules produced in the gut can influence microglial activation, altering neural
circuitry related to attention. Example: Elevated IL‑6 levels have been linked to poorer task performance.
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Practical application: Anti‑inflammatory diets (omega‑3s, turmeric) may reduce cytokine production.
Challenges: Inflammatory markers fluctuate daily; dietary impact may be modest.

Enteric Nervous System (ENS) – “second brain”; related terms: myenteric plexus, submucosal plexus.
Explanation: The ENS contains as many neurons as the spinal cord and communicates with the CNS via the
vagus and spinal pathways. Example: ENS dysfunction can manifest as abdominal discomfort that distracts a
child during school. Practical application: Probiotic supplementation supports ENS health. Challenges: ENS
assessment is indirect; symptoms overlap with functional GI disorders.

Enteroendocrine Cells (EECs) – hormone‑producing gut cells; related terms: GLP‑1, PYY. Explanation: EECs
release hormones in response to nutrients, influencing satiety, glucose regulation, and brain reward
pathways. Example: Impaired GLP‑1 secretion may reduce motivation and increase impulsivity. Practical
application: Fiber‑rich meals stimulate EEC hormone release. Challenges: Inter‑individual variation in EEC
density; dietary compliance.

Fermented Foods – probiotic sources; related terms: lactobacillus, bifidobacterium. Explanation: Fermented
products introduce live microbes that can modulate gut‑brain signaling and reduce inflammation. Example:
Daily kefir consumption improved attention scores in a pilot ADHD study. Practical application: Add a
serving of sauerkraut or kimchi to lunch. Challenges: Salt content and histamine intolerance may limit use
for some children.

FODMAPs – fermentable carbohydrates; related terms: fructans, lactose. Explanation: Excess FODMAPs can
cause gas and bloating, which increase visceral pain and distractibility. Example: Low‑FODMAP diet reduced
gastrointestinal complaints in ADHD adolescents. Practical application: Identify high‑FODMAP foods (wheat,
certain fruits) and replace with low‑FODMAP alternatives. Challenges: Long‑term restriction may affect fiber
intake; re‑introduction phases are needed.

Glial Cells – support cells; related terms: astrocytes, oligodendrocytes. Explanation: Glia regulate
neurotransmitter clearance and provide metabolic support; gut inflammation can activate glial cells, leading
to neuroinflammation. Example: Elevated astrocytic markers correlate with attention deficits. Practical
application: Antioxidant‑rich diets (berries, nuts) may calm glial activation. Challenges: Direct glial
measurement is invasive; dietary effects are indirect.

Glutamate – excitatory neurotransmitter; related terms: NMDA receptor, excitotoxicity. Explanation: Excess
glutamate in the brain can lead to hyperexcitability, a feature observed in many ADHD patients. Example:
High‑glutamate foods (tomatoes, soy sauce) may exacerbate symptoms in sensitive individuals. Practical
application: Balance glutamate intake with magnesium, which acts as a natural antagonist. Challenges:
Glutamate is essential; complete restriction is neither realistic nor advisable.

Gut‑Derived Peptides – bioactive fragments; related terms: exorphins, peptide hormones. Explanation:
Peptides released from protein digestion can cross a permeable gut barrier and interact with opioid
receptors in the brain, influencing behavior. Example: Elevated exorphin levels have been reported in a
subgroup of ADHD children. Practical application: Implement protein‑hydrolysate monitoring and consider
hydrolyzed formulas. Challenges: Detection requires specialized labs; clinical relevance remains under
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investigation.

Gut Microbiota Diversity – ecological metric; related terms: alpha diversity, beta diversity. Explanation:
Greater microbial diversity is associated with resilient gut‑brain communication and better cognitive
outcomes. Example: Low Shannon diversity indices were linked to poorer executive function scores. Practical
application: Encourage varied plant‑based diets to foster diversity. Challenges: Antibiotic exposure can
abruptly reduce diversity; recovery may be slow.

Gut Permeability (Leaky Gut) – barrier dysfunction; related terms: zonulin, tight junctions. Explanation: When
intestinal tight junctions loosen, bacterial endotoxins enter circulation, provoking systemic inflammation
that can affect brain regions governing attention. Example: Elevated serum zonulin correlated with
increased ADHD symptom severity. Practical application: Supplementation with L‑glutamine and zinc can
support tight junction integrity. Challenges: Biomarker variability; not all individuals benefit from
barrier‑targeted interventions.

Histamine – immune mediator; related terms: mast cells, H1 receptor. Explanation: Histamine released from
gut mast cells can cross the BBB and modulate wakefulness and arousal pathways. Example:
Histamine‑intolerant individuals may experience heightened hyperactivity after consuming aged cheeses.
Practical application: Low‑histamine diet phases for symptom tracking. Challenges: Histamine levels
fluctuate with gut flora; strict avoidance may limit nutrition.

Hydrolyzed Protein Formulas – specialized nutrition; related terms: peptide size, allergenicity. Explanation:
These formulas contain pre‑digested proteins that reduce the formation of opioid‑like peptides, potentially
lowering gut‑brain opioid signaling. Example: Some ADHD children show reduced impulsivity when
switched to hydrolyzed formulas. Practical application: Use as part of a supervised dietary trial. Challenges:
Cost and palatability issues; limited evidence base.

Inflammatory Cytokines – signaling proteins; related terms: TNF‑α, IL‑1β. Explanation: Cytokines released
from gut immune cells can travel to the brain, altering neurotransmitter synthesis and synaptic plasticity.
Example: Elevated TNF‑α levels have been associated with increased inattention. Practical application:
Incorporate anti‑inflammatory nutrients (omega‑3s, curcumin). Challenges: Cytokine levels are highly
dynamic; dietary impact may be modest.

Insulin‑Like Growth Factor 1 (IGF‑1) – anabolic hormone; related terms: growth, neurogenesis. Explanation:
IGF‑1 crosses the BBB and supports neuronal growth; gut microbiota can modulate IGF‑1 secretion through
SCFA production. Example: Higher IGF‑1 correlates with better working memory in adolescent studies.
Practical application: Adequate protein intake and resistance exercise boost IGF‑1. Challenges:
Over‑production may increase cancer risk; monitoring is essential.

Lactobacillus rhamnosus – probiotic strain; related terms: GABA modulation, vagal pathway. Explanation:
This strain can increase GABA receptor expression in the brain via vagal signaling, reducing anxiety and
improving focus. Example: Clinical trial showed reduced hyperactivity after 8 weeks of supplementation.
Practical application: Provide as a daily capsule (≥10⁹ CFU). Challenges: Strain‑specific effects; stability in hot
climates may be problematic.
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Lactose – disaccharide; related terms: lactase deficiency, fermentation. Explanation: In lactase‑deficient
individuals, undigested lactose ferments, producing gas and discomfort that distracts attention. Example:
Excluding lactose reduced classroom disruptions for some ADHD students. Practical application: Use
lactose‑free dairy alternatives. Challenges: Hidden lactose in processed foods; risk of calcium deficiency if
dairy is eliminated.

Leptin – satiety hormone; related terms: adipose tissue, hypothalamus. Explanation: Leptin signaling
influences reward pathways; leptin resistance can lead to overeating and reduced motivation. Example: Low
leptin sensitivity has been observed in overweight ADHD children. Practical application: Promote regular
physical activity to improve leptin sensitivity. Challenges: Genetic factors may blunt response; diet alone
may not correct resistance.

Magnesium – mineral cofactor; related terms: NMDA antagonism, stress reduction. Explanation: Magnesium
modulates NMDA receptors and stabilizes neuronal excitability, aiding attention regulation. Example:
Magnesium‑deficient adolescents often display increased irritability. Practical application: Include leafy
greens, nuts, and fortified cereals. Challenges: High doses can cause diarrhea; absorption depends on gut
health.

Microbiome‑Gut‑Brain Axis (MGBA) – conceptual framework; related terms: bidirectional communication,
neuroactive metabolites. Explanation: The MGBA describes how microbial composition, gut barrier status,
and neural pathways collectively influence cognition and behavior. Example: Alterations in MGBA are linked
to both gastrointestinal symptoms and ADHD severity. Practical application: Integrate prebiotic fibers,
probiotic strains, and stress management to optimize the axis. Challenges: Complex inter‑individual
variability makes standardized protocols difficult.

Monosodium Glutamate (MSG) – flavor enhancer; related terms: excitatory amino acid, sensitivity.
Explanation: MSG can increase synaptic glutamate levels, potentially aggravating hyperexcitability in
susceptible individuals. Example: Some ADHD children report heightened restlessness after MSG‑rich meals.
Practical application: Limit processed foods containing added MSG. Challenges: Placebo effect; not all
individuals are sensitive.

Neurotransmitter Precursors – dietary building blocks; related terms: tyrosine, tryptophan. Explanation:
Amino acids such as tyrosine (dopamine precursor) and tryptophan (serotonin precursor) support synthesis
of neurotransmitters critical for attention and mood. Example: Tyrosine‑rich meals have been shown to
improve task performance under stress. Practical application: Include lean meats, nuts, and dairy for
precursor intake. Challenges: Excessive precursor consumption can lead to metabolic imbalances; balance is
essential.

Neuroinflammation – brain inflammation; related terms: microglia activation, cytokine cascade. Explanation:
Chronic low‑grade inflammation in the brain can impair synaptic function, contributing to ADHD
symptomatology. Example: Elevated CRP levels have been correlated with poorer attention scores. Practical
application: Adopt anti‑oxidant rich diets (berries, green tea) and regular aerobic exercise. Challenges:
Inflammation markers are non‑specific; dietary changes may have delayed effects.
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Omega‑3 Fatty Acids (EPA/DHA) – polyunsaturated fats; related terms: cell membrane fluidity, eicosanoid
pathway. Explanation: EPA and DHA incorporate into neuronal membranes, enhancing signal transduction
and reducing inflammation. Example: Clinical meta‑analyses show modest improvement in ADHD core
symptoms with EPA/DHA supplementation. Practical application: Provide 1–2 g EPA/DHA daily via fish oil or
algal capsules. Challenges: Fishy aftertaste, potential oxidation; high doses may affect coagulation.

Oral Microbiome – mouth flora; related terms: Streptococcus mutans, systemic translocation. Explanation:
Oral bacteria can seed the gut, influencing overall microbial composition and immune activation. Example:
Poor oral hygiene may increase systemic inflammation, indirectly affecting attention. Practical application:
Encourage regular brushing and probiotic lozenges. Challenges: Compliance in children; linking oral
changes directly to ADHD outcomes remains speculative.

Peptidoglycan – bacterial cell wall component; related terms: pattern recognition receptors, NOD2.
Explanation: Peptidoglycan fragments can activate innate immune pathways, leading to cytokine release
that influences brain function. Example: Elevated peptidoglycan detection in blood correlates with increased
hyperactivity. Practical application: Reduce exposure to pathogenic bacteria via safe food handling.
Challenges: Measurement requires advanced assays; effect size may be small.

Phenylalanine – essential amino acid; related terms: dopamine synthesis, transporter competition.
Explanation: Phenylalanine is a precursor for tyrosine and subsequently dopamine; excess phenylalanine can
compete with other amino acids for transport across the BBB. Example: High‑phenylalanine diets may
exacerbate impulsivity in certain ADHD phenotypes. Practical application: Balance phenylalanine intake with
other large neutral amino acids. Challenges: Phenylalanine is essential; restriction must avoid deficiency.

Prebiotics – nondigestible fibers; related terms: inulin, fructooligosaccharides. Explanation: Prebiotics
selectively nourish beneficial gut microbes, fostering SCFA production and supporting gut‑brain signaling.
Example: Inulin supplementation increased butyrate levels and improved attention scores in a small trial.
Practical application: Add chicory root or Jerusalem artichoke to meals. Challenges: Gas and bloating may
limit tolerance; dose titration is necessary.

Probiotic Synbiotics – combined formulation; related terms: prebiotic + probiotic, synergistic effect.
Explanation: Synbiotics pair live microbes with their preferred substrates, enhancing colonization and
metabolic output. Example: A synbiotic containing Lactobacillus plantarum plus inulin improved sleep
quality and reduced daytime inattention. Practical application: Recommend a daily synbiotic capsule with a
fiber‑rich snack. Challenges: Strain‑specific interactions; regulatory labeling varies by region.

Psychobiotics – mental‑health oriented probiotics; related terms: gut‑brain axis, mood regulation.
Explanation: Certain probiotic strains have demonstrated the ability to affect brain chemistry, reducing
anxiety and improving cognition. Example: Bifidobacterium longum NCC3001 reduced cortisol awakening
response in adolescents. Practical application: Incorporate psychobiotic‑rich fermented foods or
supplements. Challenges: Evidence is emerging; strain selection is critical.

Quercetin – flavonoid; related terms: mast cell stabilizer, antioxidant. Explanation: Quercetin can inhibit mast
cell degranulation, lowering histamine release and downstream neuroinflammation. Example:
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Supplementation reduced allergy‑related hyperactivity in a pilot ADHD cohort. Practical application: Include
onions, apples, and capers in the diet. Challenges: Bioavailability is low; formulation with bromelain may
improve absorption.

Receptor Sensitization – heightened response; related terms: up‑regulation, desensitization. Explanation:
Repeated exposure to certain gut‑derived metabolites can sensitize neural receptors, amplifying behavioral
responses. Example: Chronic exposure to bacterial LPS may sensitize Toll‑like receptors in the brain,
worsening attention. Practical application: Minimize exposure to high‑LPS foods (processed meats).
Challenges: Sensitization mechanisms are complex; reversal may require prolonged intervention.

Serotonin (5‑HT) – neurotransmitter; related terms: tryptophan, gut enterochromaffin cells. Explanation:
Approximately 90 % of serotonin is produced in the gut; it influences mood, sleep, and impulse control via
vagal pathways. Example: Low peripheral serotonin correlates with increased impulsivity. Practical
application: Ensure adequate tryptophan intake (turkey, nuts) and support gut health to optimize serotonin
synthesis. Challenges: Peripheral serotonin does not directly cross the BBB; effects are indirect.

Short‑Chain Fatty Acids (SCFAs) – microbial metabolites; related terms: acetate, propionate, butyrate.
Explanation: SCFAs serve as signaling molecules that can cross the BBB and modulate neuroinflammation
and neurotransmitter synthesis. Example: Elevated propionate levels have been linked to increased motor
activity. Practical application: Consume a variety of soluble fibers to promote balanced SCFA production.
Challenges: Individual microbiota composition determines SCFA ratios; over‑production of certain SCFAs
may be detrimental.

Sleep‑Dependent Memory Consolidation – cognitive process; related terms: slow‑wave sleep, REM.
Explanation: Adequate sleep facilitates the transfer of information from short‑term to long‑term storage, a
process disrupted by gut inflammation. Example: Children with dysbiosis often experience fragmented
sleep, impairing learning. Practical application: Align dinner timing with circadian rhythms and limit
stimulants. Challenges: Sleep disorders may co‑occur with ADHD, complicating attribution.

Synaptic Plasticity – adaptive connectivity; related terms: LTP, LTD. Explanation: Plasticity underlies learning;
gut‑derived neurotrophic factors (e.G., BDNF) enhance synaptic remodeling. Example: Reduced BDNF from a
low‑fiber diet may blunt plasticity, worsening attentional tasks. Practical application: Combine aerobic
exercise with nutrient‑dense meals to boost plasticity. Challenges: Genetic polymorphisms can limit BDNF
response despite interventions.

Thyroid Hormones (T3/T4) – metabolic regulators; related terms: iodine, deiodinase. Explanation: Thyroid
hormones influence neuronal development and myelination; gut health affects iodine absorption and
conversion. Example: Subclinical hypothyroidism can mimic ADHD symptoms. Practical application: Ensure
adequate iodine intake (seaweed, iodized salt) and monitor thyroid panels. Challenges: Excess iodine can
precipitate hyperthyroidism; careful dosing is required.

Triglyceride‑Glucose Index (TyG) – metabolic marker; related terms: insulin resistance, cardiovascular risk.
Explanation: Elevated TyG reflects insulin resistance, which can alter dopamine signaling pathways
implicated in ADHD. Example: Higher TyG scores have been associated with increased inattentiveness.
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Practical application: Adopt low‑glycemic, high‑fiber diets to improve insulin sensitivity. Challenges: TyG is a
surrogate marker; direct causality with ADHD remains under study.

Vagal Tone – autonomic metric; related terms: heart rate variability, parasympathetic activity. Explanation:
Strong vagal tone indicates robust gut‑brain communication and stress resilience. Example: Low HRV (proxy
for vagal tone) correlates with greater hyperactivity. Practical application: Practice deep breathing, yoga, and
probiotic intake to enhance vagal activity. Challenges: HRV measurements can be affected by external
factors (caffeine, temperature).

Vitamin D – fat‑soluble vitamin; related terms: calcitriol, neuroimmune modulation. Explanation: Vitamin D
receptors are present in brain regions governing attention; deficiency may increase neuroinflammation.
Example: Low serum 25‑OH‑D levels have been linked to higher ADHD rating scores. Practical application:
Encourage safe sun exposure and fortified foods; supplement 800–1000 IU daily if needed. Challenges:
Over‑supplementation can lead to hypercalcemia; individualized dosing is advisable.

Vitamin B6 (Pyridoxine) – cofactor; related terms: neurotransmitter synthesis, homocysteine. Explanation: B6
is essential for converting L‑DOPA to dopamine and for GABA synthesis, both critical for attention
regulation. Example: B6 deficiency may exacerbate impulsivity. Practical application: Include chickpeas,
bananas, and fortified cereals. Challenges: High doses can cause neuropathy; monitor intake.

Vitamin B12 (Cobalamin) – cofactor; related terms: myelin formation, methylation. Explanation: B12 supports
myelin integrity and DNA methylation, influencing neural transmission speed. Example: Subclinical B12
deficiency correlates with slower reaction times. Practical application: Provide animal‑source foods or
fortified plant milks. Challenges: Vegetarian/vegan diets require careful planning; absorption depends on
intrinsic factor.

Vitamins C and E – antioxidants; related terms: oxidative stress, lipid peroxidation. Explanation: These
vitamins protect neuronal membranes from oxidative damage that can impair attention networks. Example:
Combined supplementation reduced oxidative markers in an ADHD cohort. Practical application: Offer citrus
fruits, nuts, and seed oils. Challenges: High doses may interfere with certain medications; balance is needed.

Wheat Gluten – protein complex; related terms: gliadin, intestinal permeability. Explanation: In susceptible
individuals, gluten can increase gut permeability, facilitating immune activation that impacts brain function.
Example: Gluten‑free diets have shown modest improvements in attention for a subset of ADHD children.
Practical application: Substitute with gluten‑free grains (rice, quinoa). Challenges: Gluten removal may
reduce fiber intake; careful nutrient planning required.

Zinc – trace mineral; related terms: enzyme cofactor, neurotransmission. Explanation: Zinc modulates NMDA
receptor activity and dopamine metabolism; deficiency is common in ADHD. Example: Zinc supplementation
(15–30 mg/day) improved teacher‑rated attention scores in several trials. Practical application: Include
pumpkin seeds, beef, and legumes. Challenges: Excess zinc can impair copper absorption; monitor serum
levels.
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