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1. Prevailing Conception of ADHD–Hyperactive Type

For more than four decades, ADHD–Hyperactive Type (ADHD-H) has been conceptualized primarily as a catecholamine 

deficiency syndrome involving underactivation of frontostriatal circuits. The prevailing model proposes that reduced tonic 

dopamine and norepinephrine signaling in the prefrontal cortex impairs working-memory maintenance and behavioral 

inhibition. Stimulant medications—methylphenidate, amphetamines—are said to normalize catecholamine tone, thereby 

restoring executive control and motor regulation.

Neuroimaging studies within this framework emphasize frontostriatal hypometabolism and delayed cortical maturation, 

with smaller caudate volumes and decreased activation in anterior cingulate and dorsolateral prefrontal regions during 

inhibition tasks. Electrophysiologically, the disorder is associated with an elevated theta/beta ratio, interpreted as cortical 

under-arousal.

While this model has guided successful short-term pharmacotherapy, several inconsistencies remain:

- Heterogeneity – many individuals diagnosed with ADHD-H show normal or even elevated catecholamine metabolites.

- Paradoxical stimulant responses – both hyper- and hypo-aroused patients may improve with the same agent.

- Lack of biomarkers – no stable physiological signature discriminates ADHD-H from other attention disorders.

- Comorbid systemic findings – fatigue, pain, and immune dysregulation in a subset of patients are not explained by cortical 

immaturity.

These anomalies suggest that ADHD-H may not be a simple neurotransmitter deficit but a systemic oscillatory disorder—a 

disruption of timing signals linking body, midbrain, and cortex. The following sections outline how the Native Brilliance 

(NB) framework reinterprets this phenotype as a failure of the Pioneer system, an adaptive broadcast architecture whose 

precision is degraded by innate-immune and vascular stress.

2. The Native Brilliance Framework



The Native Brilliance Systems model describes seven coordinated neuro-oscillatory architectures that together form the 

brain–body predictive hierarchy:

Visionary – Comparator / Residual Maker (Visual–circadian axis)

Investigator – Precision Controller (Circadian / analytical)

Integrator – Evidence Curator & Normalizer (Gut–vagal axis)

Guardian – Access & Veto Gate (Vestibular–autonomic)

Pioneer – Match Amplifier / Broadcaster (Motor / dopaminergic axis)

Accountant – Global Budget & Capacity Gate (Metabolic–hypothalamic)

Persuader – Mode Switch & Reset (Histamine–HPA axis)

Each system corresponds to a Bayesian computational function—prediction formation, precision weighting, evidence 

normalization, broadcast, or reset—and to a body network that originally performed the same control function at a 

physiological scale. Evolution repurposed these bodily feedback loops into cortical inference mechanisms.

Within this architecture the Pioneer serves as the Layer 5 broadcaster that announces successful model convergence. When 

lower-level sensory evidence and top-down predictions align, L5 pyramidal neurons issue synchronized bursts that propagate 

through higher-order thalamus and motor cortices, initiating confident action. The energy and timing of this broadcast are 

stabilized by β-phase scaffolds (policy precision) and γ-amplitude bursts (confidence strength). Disturbance of either layer

—through dopaminergic instability or inflammatory hypoperfusion—disrupts the global broadcast rhythm, manifesting as 

hyperactivity, impulsive initiation, and subsequent fatigue.

The NB framework therefore views each psychiatric presentation as the cortical expression of a deeper systemic oscillatory 

imbalance—a specific intersection of immune, vascular, and neuromodulatory stress with a genetically tuned oscillatory 

system.

3. Pioneer Function in Bayesian Architecture

3.1 Normal Operation
Layer 5 pyramidal neurons integrate basal sensory input (from L4) with apical prediction signals (from L1). When these 

match within a precision threshold, the neuron emits a short, high-frequency burst—its way of declaring that local 

recognition density approximates the posterior. β (15–25 Hz) provides a temporal framework—'when to act'—while γ (30–

80 Hz) carries the content of the match—'what to enact.' β-phase → γ-amplitude coupling ensures that only well-timed 

matches propagate as conscious or motor outputs.

3.2 Midbrain and Body Partners
Substantia Nigra pars compacta (SNc) and Ventral Tegmental Area (VTA) supply dopaminergic precision weighting to the 

Pioneer circuit. Their phasic bursts gate L5 excitability and define the confidence of policy selection. Basal ganglia loops 

translate this broadcast into motor output; cerebellar and vestibular circuits calibrate timing and spatial feedback. Peripheral 

mirror: skeletal-muscle readiness and autonomic arousal mirror β-band coherence—precise motor β means stable posture; 

β collapse produces restlessness or tremor.

3.3 When Healthy
A healthy Pioneer exhibits tight β–γ coupling in motor and premotor cortices, efficient transition from planning (β hold) → 

initiation (γ burst), and smooth energy cycling—movement followed by physiological recovery. Subjectively: focused 

initiative, measured exploration, physical vitality.



3.4 When Unstable
Disruption at any node—immune-vascular, dopaminergic, or hormonal—uncouples β from γ: β scaffold loss leads to timing 

uncertainty and premature action, γ burst instability causes fragmented or redundant broadcasts ('hyper-broadcasting'), and 

energy misallocation creates continuous motor activation without consolidation. This state aligns with the clinical picture of 

ADHD-H: spontaneous over-initiation, difficulty sustaining goal-directed action, and subsequent exhaustion.

4  Innate-Immune Hypothesis of Pioneer Dysfunction

4.1 Shared Upstream Biology: The CIRS Cascade

Across genetically susceptible individuals, exposure to biotoxins from water-damaged environments initiates an innate-

immune inflammatory loop characterized by persistent cytokine release and complement activation.  Shoemaker’s pathway 

defines a reproducible biochemical pattern:

• ↑ C4a – capillary hypoperfusion and complement activation

• ↑ MMP-9 – extracellular-matrix degradation and blood–brain-barrier (BBB) permeability

• ↑ TGF-β1 – fibrotic remodeling and immune mis-regulation

• ↓ VEGF – impaired angiogenesis and cellular hypoxia

• ↓ MSH / VIP / ADH – neuroendocrine exhaustion

Collectively these create a systemic milieu of low tissue perfusion, leaky barriers, and unstable peptide signaling.  Most NB 

systems can operate transiently in such an environment, but when inflammation concentrates in midbrain dopaminergic 

nuclei, the resulting oscillatory distortion manifests as the Pioneer phenotype.

4.2 Midbrain Vulnerability

The substantia nigra pars compacta (SNc) and ventral tegmental area (VTA) sit along narrow perforating arteries with 

limited collateral flow—an anatomic bottleneck that makes them acutely sensitive to cytokine-driven hypoxia.  Elevated 

MMP-9 compromises perivascular integrity and BBB selectivity, allowing inflammatory molecules to reach dopamine 

terminals.  Simultaneously, low VEGF reduces microvascular density and oxygen availability.

Within this stressed environment, dopamine neurons experience mitochondrial overload and disrupted calcium 

homeostasis.  Animal studies confirm that sodium–calcium exchanger (NCX3) dysfunction and phospho-CaMKII activation 

suppress dopamine transporter (DAT) activity, producing excess extracellular dopamine.  What began as adaptive phasic 

signaling becomes tonic overflow—a continuous “ready to move” state.

The β-band network linking SN/VTA to motor cortex depends on predictable dopaminergic bursts to maintain phase 

coherence.  Once dopamine release becomes erratic, β synchronization collapses, and the Pioneer’s timing scaffold fails.

4.3 Hormonal and Genetic Modifiers

Persistent dopamine overflow activates aromatase, converting testosterone to estradiol.  In CIRS cohorts this appears as 

functional hypo-androgenism, which further weakens cortical inhibitory control and glial support.  Reduced androgen 

signaling lowers parvalbumin-interneuron integrity, degrading β-rhythmic stability across motor and premotor cortices.

Genetic susceptibility determines which midbrain hub is most easily tipped by inflammation:

• HLA-DR/DQ variants → chronic inflammatory persistence.

• DAT1, DRD4/5, NCX3 polymorphisms → inefficient dopamine clearance and heightened oxidative vulnerability.



When these polymorphisms co-occur, the dopaminergic hub becomes the preferential “landing zone” for immune-vascular 

stress—producing the Pioneer expression rather than Guardian, Integrator, or Visionary patterns.

4.4 The Pioneer Triad

The downstream pattern unique to this system is summarized as the Pioneer Triad:

Component Primary Effect Functional Consequence

MMP-9 ↑ BBB & ECM degradation Timing noise in SN/VTA and L5 β 

networks

VEGF ↓ Hypoxia & vascular instability Loss of β coherence; energy crash 

after activation

Androgen ↓ (Aromatase ↑) Weak prefrontal inhibition Excess γ bursts; impulsive over-

broadcasting

4.5 Summary Takeaway

Pioneer dysfunction is not a primary dopamine deficit.  It is an innate-immune oscillatory disorder in which inflammation-

induced vascular stress (MMP-9 ↑ + VEGF ↓) and hormonal drift (androgen ↓) destabilize the dopaminergic-cortical β 

network, corrupting Layer 5 broadcast timing.

5  Mechanistic Cascade: From Biotoxin to Behavior

This section traces the event-chain linking systemic inflammation to cortical oscillatory breakdown.

Step 1 – Environmental Trigger

Water-damaged building exposure → inhalation of actinobacterial fragments and mycotoxins → pattern-recognition 

receptor activation (TLRs, lectins) → chronic cytokine release.  → C4a ↑, MMP-9 ↑, TGF-β1 ↑ set the inflammatory 

tone; MSH/VIP/VEGF ↓ weaken neurovascular resilience.

Step 2 – Vascular & Barrier Breakdown

MMP-9-driven ECM degradation opens tight junctions in cerebral microvessels.  VEGF deficiency prevents compensatory 

angiogenesis → relative hypoxia in midbrain gray matter.  Result: perivascular leak, local edema, impaired dopamine-neuron 

metabolism.

Step 3 – Dopamine System Instability

Inflammatory CaMKII activation → DAT inhibition → extracellular dopamine accumulation.  Excess dopamine shifts 

VTA/SN neurons from burst–pause cycles to erratic tonic firing.  The motor β rhythm—normally entrained to these bursts

—loses phase stability.  Policy precision becomes noise: the brain mistakes “salience” for “certainty.”



Step 4 – Hormonal Feedback

Aromatase induction converts testosterone to estradiol.  Androgen decline weakens prefrontal inhibitory control and 

interneuron synchrony.  The cortical β scaffold that should restrain γ bursts collapses further.

Step 5 – Layer 5 Broadcast Failure

In the neocortex, Layer 5 pyramidal cells rely on stable β input to gate their apical–basal coincidence.  With β 

desynchronized, L5 bursts occur prematurely or repetitively.  γ-band amplitude becomes erratic—“hyper-broadcasting.”  

Cross-frequency coupling (β-phase → γ-amp) weakens or reverses.

Electrophysiological fingerprint:

• Exaggerated β event-related desynchronization (ERD) during movement.

• Fragmented γ bursts.

• Intrusive θ/δ power during task performance.

Step 6 – Behavioral and Somatic Expression

Motor – Fidgeting, restlessness, micromovement (L5 premature bursts)

Cognitive – Impulsive initiation, poor sustain (β–γ decoupling)

Affective – Brief exhilaration → fatigue crash (VEGF ↓ → energy collapse)

Somatic – Joint pain, morning stiffness (MMP-9 ↑ / TGF-β1 ↑ tissue effects)

Step 7 – Stabilization or Chronicity

If exposure ceases and VIP/MSH normalize, β coherence can recover within weeks.  Continued inflammatory drive, 

however, locks the system into a self-reinforcing loop: β instability → dopamine overflow → aromatase ↑ → androgen ↓ 

→ further β instability.  At this stage, ADHD-H behaviors persist independent of acute exposure.

Takeaway: From environment to cortex: Biotoxin-induced inflammation (MMP-9 ↑ / VEGF ↓) creates a vulnerable 

midbrain microenvironment.  Dopaminergic overflow and hormonal drift corrupt the Pioneer’s β-γ timing, producing the 

oscillatory fingerprint and behavioral pattern labeled ADHD-Hyperactive Type.

6  Predicted Biomarker Pattern and Oscillatory Signature

6.1 Overview
If the Pioneer dysfunction hypothesis is correct, ADHD-Hyperactive Type will show a distinct biochemical and 

electrophysiological fingerprint within the broader CIRS spectrum.  The pattern should reflect the Pioneer Triad—vascular 

fragility (MMP-9 ↑), inadequate angiogenic repair (VEGF ↓), and hormonally mediated β-network instability (Androgen 

↓)—plus secondary inflammatory drift (TGF-β1 ↑).

6.2 Biochemical Predictions



Biomarker Direction Functional Consequence Interpretive Note

MMP-9 ↑  (> 332 ng/mL typical) BBB & ECM degradation 

→ micro-timing noise in 

midbrain/motor cortex

Pioneer-specific: 

correlates with 

hyperactivity, joint/muscle 

pain [106†source]

VEGF ↓  (< 31 pg/mL) Hypoxia, impaired β-band 

coherence, exercise-

induced fatigue

Confirms vascular arm of 

triad; low VEGF common 

in CIRS-WDB 

[106†source]

Total & Free Testosterone 

/ E2 Ratio

↓ T : E Reduced prefrontal β-

control, impulsivity, rapid 

fatigue

Reflects DA-driven 

aromatase activity 

[92†source]

TGF-β1 ↑ Connective-tissue 

remodeling, chronic 

stiffness

General inflammatory 

load [106†source]

C4a ↑ Capillary hypoperfusion Nonspecific inflammation 

marker [49†source]

VIP / MSH / ADH Variable ↓ Global repair and 

hydration deficits

Context modifiers; not 

Pioneer-specific 

[106†source]

6.3 Oscillatory Predictions



Metric Healthy Pioneer Pioneer Dysfunction Underlying Mechanism

β (15–25 Hz) ERD/ERS Sharp, phase-locked at 

movement onset

Excessive depth, early 

onset, delayed rebound

Loss of dopamine-paced 

policy timing

β→γ Cross-Frequency 

Coupling (CFC)

Strong, coherent Weak / mistimed; phase 

slips

Disrupted L5 burst gating

θ/δ Power Minimal at rest Intrudes during activity Vascular hypoxia → slow-

band intrusion

Spectral Coherence (M1–

SMA)

Stable β synchrony Reduced connectivity, 

burst jitter

MMP-9-related micro-

timing noise

EMG – Cortical Coupling ~0-phase alignment Desynchronized; tremor 

envelopes 8–10 Hz

Cortico-muscular timing 

drift

6.4 Composite Prediction
Biochemical × Oscillatory Interaction: (MMP9 ↑ × VEGF ↓ × Androgen ↓)  ⇒  decreased β→γ CFC strength + early β 

ERD onset + θ intrusion.  Strength of this composite should predict behavioral hyperactivity scores and fatigue severity 

across subjects.

6.5 Control Comparisons
Guardian (ADHD-I) – ADH ↓ / vestibular θ–α desynchronization

Integrator (Dyslexia) – VIP ↓ / α boundary collapse

Visionary (GAD) – MSH ↓ / visual γ strain

Accountant (Autism) – Global α/β gate failure

7  Testable Predictions and Research Plan

7.1 Core Hypotheses

1) Biochemical Specificity – Within CIRS-positive cohorts, the Pioneer Triad (MMP-9 ↑ + VEGF ↓ + Androgen ↓) 

correlates uniquely with hyperactive/motor scores.

2) Oscillatory Mediation – Triad strength predicts β→γ coupling loss in motor cortex independent of total inflammation 

burden (C4a + TGF-β1).

3) Intervention Responsiveness – Normalization of MMP-9 / VEGF / hormonal balance restores β coherence and reduces 

hyperactive symptoms.

7.2 Human Cohort Study
Participants: n ≈ 80 (40 ADHD-H with CIRS biomarkers; 40 age-matched controls). Optional NB-type sub-cohort for cross-

comparison.

Measures: Serum/plasma (MMP-9, VEGF, TGF-β1, C4a, MSH, VIP, ADH, Total & Free Testosterone, Estradiol); EEG (β 

ERD/ERS timing and β→γ CFC over M1/SMA); Behavioral (Conners/Qb hyperactivity index, fatigue scales).



Predictions: Triad composite score explains > 40% variance in β→γ CFC strength (ΔR² > 0.3 vs. C4a/TGF-β1 alone); Triad 

magnitude ∝ behavioral hyperactivity; inverse with fatigue recovery time; intervention subset following Shoemaker steps 

shows β→γ coherence rebound.

7.3 Translational Animal Model
Design: Rodent model of chronic low-dose LPS or Actinobacteria extract; record VTA/SN dopamine firing + motor cortical 

L5 oscillations; manipulate VEGF and MMP-9 pharmacologically.

Expected Findings: MMP-9 ↑ / VEGF ↓ → loss of β-coherent bursts in L5; compensatory γ over-bursting. Aromatase up-

regulation + reduced plasma T confirm hormonal arm of triad. VIP or VEGF replacement restores phase-locking and reduces 

hyperlocomotion.

7.4 Therapeutic Translation Study
Aim – Determine whether combined immune + oscillatory rehabilitation normalizes Pioneer timing.

Intervention Arm Mechanistic Target Expected Biomarker Shift EEG Outcome

Shoemaker Step 7–12 

(protocol completion)

Reduce MMP-9, restore 

VEGF/VIP

MMP-9 ↓  VEGF ↑ β coherence ↑

20 Hz tACS / β-

neurofeedback

Reinforce β scaffold — β→γ CFC ↑

Testosterone support (if 

deficient)

Rebalance hormonal axis T ↑  E/T ratio ↑ β precision ↑  fatigue ↓

7.5 Analytic Framework
Primary analysis: multiple regression and mediation models linking Triad score → EEG metrics → behavioral outcomes. 

Exploratory: network connectivity (β coherence maps); classifier for NB-type prediction. Power: effect size d ≈ 0.8 for 

β→γ CFC difference at α = 0.05, β = 0.8 → n ≈ 34 per group.

7.6 Expected Impact
1) Establishes objective biomarkers for ADHD-H linked to immune pathophysiology.

2) Validates oscillatory metrics as surrogate endpoints for immune-neural recovery.

3) Creates template for testing other NB types within the same paradigm.

Takeaway: Scientific test of the Pioneer Model — pairing Shoemaker biomarkers (MMP-9 ↑  VEGF ↓  Androgen ↓) 

with EEG β→γ metrics determines whether ADHD-H is the cortical signature of an innate-immune oscillatory timing 

disorder.

8  Clinical and Theoretical Implications

8.1 Reframing ADHD–Hyperactive Type
The Pioneer model recasts ADHD-Hyperactive Type as an innate-immune oscillatory timing disorder rather than a fixed 

catecholamine deficiency.  In this view, hyperactivity, impulsivity, and post-exertional fatigue arise from instability in Layer 5 



β–γ timing secondary to inflammatory, vascular, and hormonal distortions.  Stimulant efficacy is therefore interpreted not 

as dopamine “replacement,” but as a temporary restoration of oscillatory precision within the β network.

8.2 Diagnostic and Therapeutic Integration
Diagnostic Strategy: (1) Biotoxin Panel—MMP-9, VEGF, TGF-β1, C4a, VIP, MSH, ADH, total/free testosterone, estradiol; 

(2) EEG Metrics—β ERD/ERS timing, β→γ CFC, θ intrusion index; (3) Composite “Pioneer Triad Score.”

Therapeutic Implications:

• Immune-vascular – Shoemaker protocol through Step 12 (stabilize microvascular support; reduce β jitter)

• Hormonal – Normalize T:E ratio via aromatase inhibition or androgen support

• Oscillatory – β-range neurofeedback / 20 Hz tACS

• Behavioral – Controlled movement & sleep interventions

8.3 Cross-Type Translation
Visionary (GAD): MSH ↓ / α–γ faults; Investigator (OCD): circadian drift / β persistence; Integrator (Dyslexia): VIP ↓ / α 

collapse; Guardian (ADHD-I): ADH ↓ / vestibular θ–α faults; Accountant (Autism): capacity collapse / α gate failure; 

Persuader (Bipolar): reset failure / β ERD instability.

8.4 Conceptual Significance
Bridges predictive coding and systems immunology; redefines “mental disorders” as oscillatory phase instabilities; offers 

measurable endpoints (biomarkers + EEG); invites interdisciplinary research.

9  Summary and Next Steps

9.1 Core Insight
ADHD-Hyperactive Type reflects a midbrain–cortical timing disorder seeded by innate-immune activation.  Biotoxin-

induced inflammation (MMP-9 ↑ , VEGF ↓) destabilizes dopaminergic precision; hormonal drift (androgen ↓) removes 

cortical brakes; Layer 5 β–γ decoupling yields hyper-broadcasting and motor overflow.

9.2 Immediate Research Priorities
(1) Pilot Biomarker-EEG Study; (2) Oscillatory-Intervention Trial combining Shoemaker protocol with 20 Hz tACS; (3) 

Cross-Type comparison under identical assays; (4) Build the Native Brilliance Knowledge Base for cumulative analyses.

9.3 Long-Term Objectives
Clinical translation (NB diagnostic panels); therapeutic personalization (oscillatory signatures to tailor 

immune/neurofeedback); public health impact (reframing ADHD-H as treatable inflammatory timing disorder).

9.4 Closing Statement
The Pioneer white paper inaugurates a translational neuroscience that sees movement, motivation, and energy as oscillatory 

languages spoken by the immune system.  By decoding these rhythms, we gain not only a path to recovery for ADHD-

Hyperactive individuals, but a model for unifying mind, body, and environment under one measurable biology of learning 

and action.
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