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1 Prevailing Conception of Autism

Autism spectrum disorder (ASD) is classically defined as a neurodevelopmental condition characterized by deficits in social

communication and restricted, repetitive behaviors.

Dominant cognitive theories—theory of mind, weak central coherence, and executive dysfunction—explain its behavioral
profile as a failure of global integration and flexible perspective taking. Neurobiologically, autism has been linked to
synaptic over-connectivity in local circuits and under-connectivity in long-range association networks, accompanied by

alterations in GABAergic inhibition, neuromodulator balance, and mitochondrial metabolism.
Although these models capture aspects of autistic cognition, several enduring paradoxes remain unexplained:

Global hypoconnectivity despite normal or enlarged total brain volume.

High sensory gain and detail-first perception alongside impaired contextual synthesis.
Sleep-spindle and alpha-rhythm disruption despite intact cortical architecture.

Increased norepinephrine tone with lower dopamine, serotonin, GABA, and acetylcholine activity.

Variable inflammatory or biotoxin markers—some present, others absent—suggesting a distinct adaptive pathway
outside the canonical CIRS proteomic signature.

These findings point toward a system-level adaptation of capacity and tempo rather than a purely social or synaptic deficit:

a global energetic re-optimization in which the brain reorganizes under chronic metabolic constraint.

Within the Native Brilliance framework, this adaptive re-organization corresponds to dysfunction of the Accountant System
—the TRN <> Layer VI “budget gate” that regulates how much information, energy, and oscillatory precision the cortex can

afford at any moment.

2 Native Brilliance Primer (Standard Across Series)

2.1 Predictive-Coding Scaffold (Brain €> Body)



The Native Brilliance (NB) architecture maps seven coordinated brain—body systems onto the predictive-coding hierarchy.

Each manages a distinct laminar lever, oscillatory rhythm, and physiological domain.

NB System Primary Role Cortical Lever Body Axis
Visionary Comparator / Residual L1+ L2/3 Visual—circadian
Maker
Investigator Precision Controller L6-CT + L1 Salience—circadian
Integrator Evidence Curator / L4 Gut—vagal-immune

Boundary Maintainer

Guardian Access / Veto Gate L5-L6 <> TRN Vestibular—autonomic

Pioneer Match Amplifier / L5 Motor—dopaminergic
Broadcaster

Accountant Capacity / Budget Gate L6 © TRN Metabolic—hypothalamic

Persuader Mode Switch / Reset Neuromodulatory Hubs Histamine—HPA axis

Each system links a Bayesian function to a physiological control loop.

The Accountant’s unique responsibility is to maintain global oscillatory solvency—matching neural processing load to

metabolic supply.

2.2 Lamina & Oscillations (What the Bands Do)

a (8-12 Hz): Global gating / capacity allocation.

B (15-25 Hz): Precision timing / policy maintenance.
Y (30-80 Hz): Content / local computation.

0 (4-7 Hz): Integration of slow homeostatic feedback.
8 (< 4 Hz): Metabolic reset and sleep recovery.

The Accountant operates chiefly through @ and spindle-range B activity generated by Layer VI corticothalamic neurons and
the thalamic reticular nucleus (TRN).

These rhythms serve as the cortex’s “budget ledger,” pacing sensory throughput and ensuring that inhibitory timing matches

available energy.

When ATP availability drops or mitochondrial efficiency declines, a/spindle rhythms weaken, B bursts lose precision, and

the system defaults to slower 6/ carriers—a state that conserves energy at the cost of integration speed.

2.3 System-of-Systems Snapshot



NB System

Visionary

Investigator

Dominant Oscillatory Failure

B—Y decoupling; a collapse

B persistence; phase delay

Core Clinical Correlate

GAD / visual-circadian anxiety

OCD / salience hypervigilance

Integrator a collapse; cross-modal Yy intrusion Dyslexia / boundary sensitivity

Guardian B-a desynchrony; weak B holds ADHD-Inattentive / POTS

Pioneer B—Y mistiming; MMP-9 T ADHD-Hyperactive / tissue stress

Accountant a gate loss; spindle deficit; 6/0 Autism / capacity collapse and
dominance metabolic adaptation

Persuader B ERD / histamine resets Bipolar spectrum

2.4 Shared vs Type-Specific Biology
All NB disturbances share low-grade inflammatory terrain ( 1 C4a, TMMP-9, T TGF-B1, 4 VIP/MSH/ADH).
The Accountant, however, represents a distinct energetic rather than proteomic adaptation.

In autism, proteomic markers are often normal because the core disturbance arises from mitochondrial and neurovascular

inefficiency, not from a classic innate-immune peptide cascade.

This shifts the system’s operating mode toward slow, low-cost rhythms, creating a norepinephrine-dominant, metabolically

conservative brain state.

3 The Native Brilliance Framework (Accountant Orientation)

The Accountant System functions as the brain’s capacity governor—the mechanism that aligns cortical computation with

metabolic and vascular supply.

It operates through a closed-loop between Layer VI corticothalamic cells and the thalamic reticular nucleus (TRN).

Together they determine how wide the thalamic relay windows open, pacing the amount of incoming sensory and internal

information.

3.1 Normal Operation

e Layer VI neurons broadcast predictive “budgets” to thalamic relay cells.
e TRN inhibitory neurons rhythmically gate these relays via @ and spindle oscillations, allowing periodic sampling of
sensory evidence.



Metabolic sensors in hypothalamus and astrocytes monitor ATP levels and adjust a power accordingly.
Neuromodulators (ACh, DA, 5-HT) fine-tune this gating by signaling opportunity cost: if energy abundant — widen a
windows; if constrained = narrow them.

e Coupled oscillations (cardiac 0.1 Hz <> a 10 Hz harmonic) ensure that cortical processing remains phase-locked to the
body’s energy pulse.

When functioning properly, the Accountant balances integration speed and energy efficiency, enabling global coherence,

flexible attention, and restorative sleep.

3.2 Failure Signature in Autism (Capacity Adaptation)
When metabolic supply is chronically low or oscillatory coupling fails:

e a and spindle power 4 — cortical capacity limit reached sooner.

6/0 dominance — slower, more predictable processing cycles.
Long-range B/y coherence 4 — reduced global integration.

Local y bursts T —> detail-first perception.

NE tone T; ACh/GABA/5-HT/DA | — high alert but low flexibility.
Sleep spindles 4 — memory consolidation and plasticity compromise.

Behavioral expression: sensory over-responsivity, repetitive patterns (energy economy), rigid routines (avoid switching
costs), and difficulty with social prediction (high integration demand).

The Accountant’s collapse forces the brain into a narrow, stable, low-cost operating regime. It is not degeneration but re-

optimization—a protective strategy that privileges reliability and energy conservation over flexibility and social fluidity.

4 Accountant Function in Bayesian Architecture

4.1 Normal Operation — The Global Budget Gate
In the Bayesian hierarchy, each cortical level transmits prediction errors upward and predictions downward.

The Accountant supervises this entire process by regulating how much precision the system can afford at a given moment—

essentially determining the throughput of the whole predictive economy.
Mechanistically:

® Layer VI corticothalamic cells calculate global precision priors based on metabolic reserve.

® The thalamic reticular nucleus (TRN) implements these priors by adjusting d and spindle gating—deciding how many
“channels” of sensory and cognitive traffic to open.

e When ATP, oxygenation, and vascular flow are robust, @ amplitude rises, the brain samples widely, and integration
across NB systems is strong.

® When energy supply dips, @ weakens and spindle density falls, narrowing the gate.
The Accountant thus trades richness of inference for stability and safety.

4.2 Oscillatory Economics



Band

a (8-12 Hz)

Spindles (10-15 Hz)

B (15-25 Hz)

Y (30-80 Hz)

Role

Budget pacing, global
gating

Sleep budget
reconciliation

Transaction precision

Content computation

Energy Cost

High (requires TRN

GABA precision)

Moderate

Moderate

Very high

Failure Consequence

Capacity collapse = /6

dominance

Memory consolidation
deficits

Rigid policies / repetitive
behavior

Local bursts replace global

coordination

A healthy brain keeps these oscillations in phase—amplitude harmony (slow carriers pacing fast bursts).

When metabolic reserves drop, a and spindles—both expensive inhibitory rhythms—decline first, forcing the system into

slower 6/8 modes and cheaper local y bursts.

5 Metabolic—Oscillatory Hypothesis of Accountant Dysfunction

5.1 Coupled Oscillations and Mitochondrial Budgeting

The Accountant’s oscillatory rhythms are tightly linked to cellular respiration cycles:

® d power correlates with mitochondrial NADH oxidation; inhibitory neurons (TRN, PV interneurons) require high ATP

to maintain rhythmic firing.

e Spindles rely on thalamocortical feedback synchronized to metabolic oscillations at ~0.1 Hz (Mayer wave / HRV

frequency).

® Astrocyte—neuron lactate shuttles couple slow vascular rhythms to cortical d timing.

When mitochondrial efficiency falls (via genetic variants, hypoperfusion, oxidative stress), these coupled oscillations

decouple:

e d—cardiac phase coherence weakens.
e TRN fails to generate sustained inhibitory pacing.

e Cortical circuits lose synchronization and default to slower, less costly modes.

5.2 Neurometabolic Compensation: The NE-Dominant Regime

To sustain wakefulness and attention despite a collapse, the brain recruits the locus coeruleus—norepinephrine (LC-NE)

system, which provides tonic arousal independent of oscillatory coherence.

This shift has predictable transmitter consequences:



Neurotransmitter Direction

Norepinephrine T
Acetylcholine )
GABA (PV/TRN) \J
Serotonin d
Dopamine l

Energetic Rationale

Cheap tonic arousal
substitute for coordinated
a rhythms

High cost for precise

apical modulation

ATP-intensive inhibition

Costly mood/homeostatic

regulation

Expensive long-range
plasticity and reward

recalibration

Functional Effect

Heightened sensory gain,

vigilance, anxiety

Reduced contextual

binding, weak a control

Disorganized timing,
a/spindle loss

Flattened affect, rigidity

Reduced flexibility and

motivation

This NE-dominant / low-ACh-GABA pattern supports a lean but inflexible mode: the system stays alert yet cannot easily

adjust or integrate context—mirroring autistic sensory hypervigilance and behavioral rigidity.

5.3 Proteomic Distinction from CIRS

Whereas CIRS conditions (e.g., ADHD-H, OCD, GAD) show peptide dysregulation (VIP/MSH/ADH loss) from

inflammatory cascades, autism often displays normal or variable peptide levels because its primary disturbance is metabolic:

o No consistent MMP-9 or C4a elevation.

e Variable VIP and TGF-31 depending on comorbid inflammation.
e Core biomarkers shift to lactate T, ATP |, oxidative stress T, HRV {, spindle density | —reflecting energy

deficiency rather than immune misallocation.

6 Mechanistic Cascade: From Metabolic Constraint to Autistic Adaptation

Step 1 — Genetic and Metabolic Vulnerability

Variants affecting mitochondrial enzymes (e.g., NDUFS4, POLG), PV interneuron development, or TRN structure create

chronic ATP shortfall and reduced a/spindle generation.

Early-life hypoperfusion, hypoxia, or inflammation may amplify this vulnerability.

Step 2 — a and Spindle Collapse




Energy-deficient TRN neurons cannot sustain high-frequency inhibition — a and spindles weaken — thalamocortical
coherence drops.
The Accountant’s budget gate tightens: fewer relay windows, slower sampling.

Step 3 — Reorganization (Adaptive Regime Shift)

To maintain function within energy limits, the brain:

e Prioritizes local y microcircuits over long-range a/f3 coordination.
® Reduces costly transmitters (ACh, GABA, DA, 5-HT).

e Increases tonic NE to sustain minimal arousal.

e Reinforces predictable routines and repetitive loops (low switching cost).
e Prefers detail-first processing (cheap, reliable, low integration demand).

Step 4 — Systemic Coupling

Loss of a/spindle coordination mirrors body-level decoupling:

e HRV | ; Mayer wave—a phase lock lost.
e Metabolic rate variability T (glucose oscillations, thermal instability).
e Sleep cycles fragment (spindle loss).

The Accountant’s rhythm, once harmonized with bodily oscillations, becomes internally asynchronous.

Step 5_— Behavioral and Cognitive Expression

Sensory: high gain, poor inhibition — hyperacusis, tactile defensiveness.

Cognitive: slow integration, repetitive loops — insistence on sameness, restricted interests.
Social: reduced dynamic synchronization with others — impaired attunement.

Emotional: NE-driven vigilance with flattened modulation — anxiety + blunted expressivity.

Sleep: spindle-deficient architecture = nonrestorative sleep, memory consolidation deficits.

Step 6 — Long-Term Outcome

This metabolic—oscillatory reorganization stabilizes into a self-consistent operating regime: a brain that trades flexibility for

reliability, exploration for conservation.

Autism thus reflects not damage but energetic specialization—a system optimized for predictable throughput under

constrained capacity.

7 Predicted Biomarker Pattern and Oscillatory Signature

7.1 Biochemical / Physiological Predictions



Marker

ATP / lactate ratio

HRYV (vagal tone)

Spindle density / @ power

Norepinephrine tone

ACh / GABA/ DA/ 5-HT

Lactate / oxidative

markers

VIP / MSH / ADH

Direction

! ATP:lactate T

T (pupil baseline, plasma
NE)

Variable / often normal

Functional Consequence

Mitochondrial inefficiency

— reliance on glycolysis
Loss of 0.1 Hz <> a
coupling = body-brain

decoupling

TRN inhibitory precision
loss

Cheap tonic arousal

substitute

Reduced top-down

modulation

Compensatory glycolysis

Not primary driver

Interpretation

Core metabolic constraint

Predicts sensory

hypersensitivity

Capacity collapse

Sustained vigilance

Context insensitivity

Confirms energy re-

optimization

Distinguishes from CIRS
types

Composite signature:

High NE + low a / spindle + low HRV + elevated lactate = Accountant adaptation index.

7.2 Oscillatory Predictions



Metric

a amplitude (8-12 Hz)

Spindles (10-15 Hz)

B-y coherence

& /0 dominance

HRV-a phase coupling

LC burst mode

Expected relationships:

Healthy Accountant

Robust global carrier

Dense, synchronous

Strong long-range

coupling

Night-only

Coherent

Phasic

Accountant Disturbance

(Autism)

Weak / unstable

Sparse / short

Fragmented / local

Day > normal

Decoupled

Tonic

Functional Consequence

Reduced integration

capacity

Impaired memory

consolidation

Detail-first processing

Slow, predictable

cognition

Brain—body desynchrony

High vigilance / low
flexibility

e O powerocATP availability\text{a power} o< \text{ ATP availability}a poweroc ATP availability
e HRV-a coherencec<mitochondrial efficiency\text{ HRV—-a coherence} o< \text{mitochondrial efficiency}HRV-a

coherencec<mitochondrial efficiency
e Spindle densityo< TRN GABA integrity\text{Spindle density} o< \text{ TRN GABA integrity}Spindle densityo<TRN

GABA integrity

8 Testable Predictions and Research Plan

8.1 Core Hypotheses

Metabolic coupling: d/spindle strength scales with mitochondrial efficiency (ATP : lactate ratio).
Neuromodulator economy: Higher tonic NE + lower ACh/GABA predict greater & / © dominance.

Restoration: Improving mitochondrial and vascular efficiency (via metabolic therapies or vagal entrainment) increases

a coherence and social-cognitive flexibility.

8.2 Human Cohort Study

Participants: Autistic vs neurotypical (matched age / 1Q).

Measures: Resting EEG (a / spindles / B-Y coherence), HRV-EEG coupling, MRS for lactate and GABA, plasma NE, HRV,

sleep polysomnography.

Predictions: (1) Lower a / spindle <> higher lactate <> higher tonic NE; (2) improvement with metabolic or vagal

intervention.



8.3 Translational Animal Model

Model: Mitochondrial-deficient mice or neonatal hypoxia model.

Manipulations: NE tone modulation (clonidine / atomoxetine), metabolic enhancers (coQ10, nicotinamide riboside).
Measures: TRN firing, d/spindle power, HRV coupling, social and exploratory behavior.

Expected: Restoring mitochondrial efficiency or reducing tonic NE re-establishes a/spindle coherence and flexible

behavior.

8.4 Therapeutic Translation Study

Intervention Mechanistic Target Expected Biomarker Shift Oscillatory Outcome
Mitochondrial support Increase ATP / reduce ATP T lactate | a/ spindle T
(coQ10, NR, ALA) lactate
tVNS / HRV biofeedback Reinforce 0.1 Hz <> a HRV T Brain—body synchrony T

coupling

Low-dose B-blockers or Normalize LC tone NE | phasic LC mode T Reduced vigilance, better
NE modulators flexibility
Sleep spindle Rebuild TRN rhythms Spindle T Memory / social learning
enhancement (EEG-NF or T
GABA support)

9 Clinical and Theoretical Implications

9.1 Reframing Autism

Autism represents a capacity-budget adaptation—a stable solution the nervous system adopts when energy availability

cannot support full d/spindle-based integration.

Rather than a fixed “deficit,” it is a metabolic re-optimization: a low-cost regime that preserves reliability by sacrificing
flexibility.

This explains both its strengths (attention to detail, pattern detection, resistance to distraction) and its challenges

(contextual understanding, adaptive switching).

9.2 Diagnostic Integration

® Metabolic panel: ATP : lactate ratio, HRV, oxidative stress markers.
e EEG: a/ spindle density, B—y coherence.
o Neurochemical: NE baseline, ACh / GABA indices (MRS).



Together these identify whether a person’s NB profile operates in an energy-limited Accountant mode.

9.3 Therapeutic Implications (hypothesis-guided, not clinical advice)

Energetic rehabilitation: Optimize mitochondrial and vascular supply before cognitive training.
Oscillatory entrainment: a / spindle neurofeedback, slow-wave synchronization during sleep.
Vagal stimulation / HRV training: Restore body—brain resonance.

NE moderation: Titrate arousal to reopen a windows without suppressing awareness.

Environmental predictability: Support consistent rhythms to reduce metabolic switching cost.

9.4 Conceptual Significance

This Accountant model unites autism’s electrophysiology, metabolism, and behavior under one principle: oscillatory_

solvency.
When metabolic resources fall below a-rhythm cost, the system reorganizes around NE-driven tonic vigilance.

Understanding this shift reframes autism from pathology to adaptation—a brain optimized for predictable, energy-efficient

precision under constrained budgets.

10 Summary and Next Steps

Core Insight — Autism arises when the Accountant System re-balances capacity and energy: chronic metabolic constraint
collapses a/spindle gating, prompting a norepinephrine-dominant operating regime that favors local precision over global

flexibility.

This reorganization preserves function at reduced energetic cost but limits adaptability, yielding the autistic cognitive and

sensory phenotype.

Next Steps —
1. Integrate metabolic + oscillatory metrics into the Native Brilliance assessment pipeline.
2. Validate the a/spindle—mitochondrial coupling hypothesis across age and severity.
3. Test NE-modulating and mitochondrial interventions for oscillatory restoration.
4. Map Accountant <> body coupling (EEG a <> HRV 0.1 Hz) as a biomarker of capacity health.
5. Expand to cross-condition comparisons—chronic fatigue, fibromyalgia, long-COVID—to evaluate shared capacity-

budget adaptations.



