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1. WHAT IS AUTISM?

A holistic reinterpretation of autism as neurodivergence shaped by biology, beyond DSM-5.

As a mother of two autistic children - and someone who received my own autism diagnosis later in life - | know
how overwhelming it can feel when you first hear the words: “Your child is autistic.”

You may be flooded with questions:

What does this really mean? Will life always feel this hard? What can | do to help my child?

This guide is here to offer clarity and reassurance.

Autism is not a verdict.
It is not bad behavior or bad parenting.
It is a neurodivergent way of experiencing the world - full of depth, intensity, strengths, and sensitivities.

But here is what often gets missed:

Autism is diagnosed through the DSM-5, a clinical handbook that focuses on visible traits — communication
differences, repetitive behaviors, sensory sensitivities, and social challenges.
This model helps identify autism, but it does not explain the biology underneath.

It ignores what research and thousands of parents observe every day:
that autistic children often experience deep biological imbalances that shape what we see on the surface.

Why does this matter?

Because many of the challenges autistic children face are not just autistic traits -
they are surface signals of underlying stress in the body.

When one system begins to struggle — the gut, the immune system, the nervous system, the detox pathways, the
mitochondria — it often triggers a domino effect, pulling the other systems with it.
This is why autistic children frequently show clusters of medical traits that occur in very high numbers:

e chronic fatigue and low muscle tone

e sleepdisturbances

e digestive problems (constipation, diarrhea, reflux, pain)
e chronicinfections

e epilepsy or seizure-like episodes

e histamineissues, skin reactions /eczema

nutrient deficiencies despite “eating well”

These are not random.
They are not personality.
They are biology asking for help.

And this is why the Educational Section is so exciting.
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For many parents, this may be the first time that the symptoms you’ve seen for years finally make sense.
You will learn:
e why certain behaviors and challenges appear
e what biological mechanisms might be driving them
¢ how different systems influence each other
¢ how symptoms are connected, not isolated
¢ what you can test, track, and look for
o how to break through the “invisible” layer and finally see what your child’s body is communicating
This clarity is powerful.
Because once you understand the why, you can move into the next steps of this guide:
o Evaluate — uncover the imbalances through medical and functional testing
e Execute — take action through targeted, step-by-step interventions that support your child’s biology

Not to change who they are —
but to make their body a safer, calmer, more comfortable place to live in.
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3. THE TWO-DIMENSION MODEL OF AUTISM BIOLOGY

Your core framework for understanding how autism’s systems interconnect beneath the surface.

Let’s get right into it: Autism is driven by a multi-layered pattern of imbalances, affecting both systems and cells.
To keep this understandable, we look at it in two dimensions:

1. Dimension 1 - The Triangular Core Systems
Gut - Immune System - Nervous System (including the brain)

2. Dimension 2 - The Cellular & Genetic Foundations
Energy production, detoxification, methylation, oxidative stress, and gene expression

These two dimensions are always interacting and feeding into each other.

4. DIMENSION 1 - THE GUT-IMMUNE-BRAIN AXIS
Explaining the three master systems that drive inflammation, behavior, sensory processing, mood, and
development.

Inside your child’s body, there is a constant conversation happening between the gut, the immune system, and the
brain. In autistic children, this conversation is often louder, more reactive, and more easily overwhelmed than in
neurotypical bodies.

The Gut - More Than Digestion
The gut is not just where food goes. It:
e breaks down and absorbs nutrients
e houses a huge portion of the immune system
e hosts trillions of microbes that produce hormones and neurotransmitters
e communicates with the brain through the vagus nerve
When the gut is inflamed, leaky, or infected (for example by dysbiosis, SIBO, Candida, parasites), it can:
e reduce nutrient absorption (“starving brain”)
e trigger immune activation and histamine release
¢ send constant “danger” signals to the brain
This can show up as:
e constipation or diarrhea
e pain, bloating, reflux
e behavior changes after eating certain foods
e poorsleep and mood instability

The Immune System - Overloaded and Confused
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Many autistic children live in a state of chronicimmune activation. Theirimmune system is constantly responding

to:

e microbes and toxins from a leaky gut

e ongoing viral or bacterial infections

e environmental triggers (mold, chemicals, allergens)
This can lead to:

o frequentillness

e chronicinflammation

¢ neuroinflammation (inflammation in the brain)

e histamine overload and mast cell activation

When microglia - the immune cells of the brain - are overactive, they can interfere with:

e speech and language development
e learningand memory
e emotional regulation

e sensory processing
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The Nervous System - On High Alert
The nervous system of an autistic child is often overstimulated and under-supported.

The autonomic nervous system (which controls heart rate, digestion, breathing, and stress responses) can easily
get stuck in “fight or flight” mode. This is called dysautonomia.

At the same time, there is often an imbalance between excitatory and calming neurotransmitters: too much
glutamate, too little GABA, plus altered serotonin and dopamine patterns. Add trauma, sensory overload, or
chronic inflammation, and the nervous system becomes extremely sensitive.

This can show up as:
e anxiety and panic-like reactions
e meltdowns and long recovery times
e sensory overwhelm and shut-downs
e sleep difficulties
o ticsor seizure-like activity
How the Triangle Feeds Itself
These three systems don’t exist in isolation:
e Astressed gut irritates the immune system.
e The immune system sends inflammatory signals to the brain.
e Theinflamed, overloaded brain sends stress signals back to the gut via the vagus nerve.

This creates a loop.
The good news is: the loop also works in the opposite direction.

When we begin to heal and calm the gut, we often see the immune system settle and the nervous system become
more regulated too.
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v~ Dimension 1 in a nutshell

The gut, immune system, and brain form a tightly connected triangle.
When one corner is overwhelmed, the entire triangle becomes unstable.
This is why so many autistic children experience a combination of:

e digestive problems

e sleepissues

e big emotions and meltdowns

e anxiety

e sensory sensitivities

Supporting gut health and calming inflammation is a foundational first step that often creates a ripple effect

of positive change across all three systems.
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5. DIMENSION 2 - THE CELLULAR & GENETIC FOUNDATIONS

The deeper layer: mitochondria, detox pathways, methylation, epigenetics, oxidative stress, neurotransmitters.

Beneath the gut-immune-brain axis lies a deeper layer: the molecular machinery that keeps every cell alive and
functioning.

Many autistic children have:

mitochondria that tire quickly

detox pathways that struggle to keep up
methylation cycles with compromised function
antioxidant systems that are easily depleted

genetic variants that increase sensitivity

You don’t need to remember every term.

What matters is understanding the big picture.

Energy: Mitochondria and Fatigue

Mitochondria are the tiny power plants inside each cell. They turn food into energy (ATP), which the brain,
muscles, immune system, and detox organs all depend on.

When mitochondria are under stress - from toxins, infections, nutrient deficiencies, or oxidative stress - they

produce less energy and more “exhaust fumes” (free radicals).

In real life, this can look like:

fatigue and low endurance

low muscle tone

brain fog and slow processing
regression after illness or stress

a child who is “wired but tired”
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Detox, Glutathione, and Methylation

The body is constantly dealing with internal and external toxins - from metabolism, food, medicine, pollutants,
and microbes.

To stay healthy, it must:
e neutralize them (with antioxidants such as glutathione)
e transform and eliminate them (through the liver and kidneys)
e repair any damage they cause

In many autistic children, glutathione levels are low and detox pathways are heavily burdened. Methylation - a key
cellular process linked to folate, B12, and genes like MTHFR - may also run less efficiently.

This means:
e toxins and heavy metals are harder to clear
e oxidative stress remains high
e thebrain and immune system stay irritated
e histamine and stress responses can become exaggerated
Genetics and Epigenetics - Sensitivity, Not Destiny
Certain genetic variations (SNPs) - in genes like MTHFR, COMT, GST, and others - can increase:
e nutrient requirements
e sensitivity to chemicals
¢ vulnerability to oxidative stress

These genes do not cause autism on their own.
They simply change how the body copes with an increasingly stressful modern environment.

Epigenetics adds another layer: genes can be turned up or down by factors like:
e toxins
e infections & inflammation
e nutrition
e chronicstress
e trauma
When epigenetic mechanisms fall out of balance, they can activate systemic inflammation.

The important part is this: Epigenetic changes are influenced by environment - and can often be improved by
targeted support.

When we give the body better nutrients, reduce toxic load, support sleep, and calm inflammation, we are not only
helping today’s symptoms - we are also improving how genes are expressed over time.
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Dimension 2 in a nutshell
Autistic children often have higher biological needs and greater sensitivity on a cellular level.
Their mitochondria, detox systems, antioxidant defenses, and genetic variants mean they:

e use up nutrients faster

e tolerate toxins and stress less well

e become overwhelmed more easily

When we support these deeper processes - with better nutrition, targeted supplements, nervous system
regulation, and a reduction in toxic and inflammatory load - children often become:

e more resilient
e calmer
e more available for learning

more able to show their true abilities and personality
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6. SEEING THE SYSTEMS BEHIND THE SYMPTOMS

Understanding the biological logic behind meltdowns, anxiety, regression, sleep issues, and more.

When you look at both dimensions together, something becomes clear:

What you see on the surface — hyperactivity, anxiety, meltdowns, sleep problems, regressions — is often the
body communicating biological stress.

These behaviors signal that something in the gut, immune system, nervous system, or cellular layer needs
support.

This also explains why regressions happen so often in autism.

After an infection, antibiotics, stress, or toxin exposure, the total load becomes too high — and the child’s biology
can no longer compensate.

The empowering part:

When we lower that load and support the core systems step by step, sleep improves, behavior softens, and
skills often return.

Understanding these biological drivers is foundational.

It explains why two autistic children can look so different — and why a personalized, step-by-step approach works
best.

This is not about blame. It’s about clarity and hope.

When you understand the systems behind the symptoms, you realize:

Your child is not broken.

There are biological explanations for their struggles.

And there are meaningful things you can do to help.

Because no system operates in isolation. A single imbalance — for example, poor digestion » immune activation
- inflammation - nervous system overload — can create a full domino effect.
And the good news is:

The domino effect works both ways.

When we support the deepest root causes — such as gut and digestion — inflammation decreases, the nervous

system calms, and the whole child benefits.
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7. SYMPTOM MAPPING

A parent-friendly guide linking common autism behaviors to likely biological root causes.

Many behaviors we see in autism — meltdowns, anxiety, sleep issues, hyperactivity, regression — are not random

and not “just autism.”

They are often biological communication.

This Symptom Map helps you look beneath the surface and understand what your child’s body might be trying to

tell you.

By linking common behaviors to possible biological root causes, you gain clarity on where to look, what to test,

and which systems may need support.

@A From Behavior to Biology: What Might Be Driving What You See

Below is a parent-friendly overview showing common symptoms and the biological imbalances that may

contribute to them:

Symptom or Behavior

Possible Biological Root Causes

Hyperactivity, restlessness

Low GABA, B6 or magnesium deficiency, taurine deficiency, gut dysbiosis, blood

sugar imbalances, overall nutritional deficiencies

Aggression, irritability

Neuroinflammation, histamine overload, blood sugar crashes, high glutamate, low

serotonin

Sleep issues (falling or

staying asleep)

Melatonin deficiency, cortisol rhythm imbalance, low magnesium, high histamine

Speech delay or language

regression

Neuroinflammation, vagus nerve dysregulation, low omega-3s, poor methylation,

mitochondrial & oxidative stress

Sensory sensitivities

Gut permeability, neuroinflammation, mast cell activation, neurotransmitter

imbalances, poor detoxification

Emotional dysregulation,

meltdowns

Low GABA/serotonin, high glutamate, adrenal stress, zinc/copper imbalance

Anxiety, social withdrawal

Low serotonin, methylation issues, nervous system dysregulation, gut-brain axis

dysfunction

Constipation or diarrhea

Gut dysbiosis, enzyme deficiency, food intolerances, vagus nerve dysregulation

Delayed motor

development

Low carnitine, mitochondrial dysfunction, low B12, neurological inflammation
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8. What It Feels Like to Be Autistic
A personal narrative about the biology behind behavior, symptoms, and neurodevelopment
Many autistic children cannot explain what is happening inside their bodies.

Not because they do not want to.
Not because they are unwilling or oppositional.
And not even necessarily because they are non-speaking.

Very often, it is because interoception — the ability to sense, interpret, and describe internal bodily states — is
unreliable, muted, or drowned out by sensory input. The outside world is already so loud that the inside becomes
blurred.

What remains is behavior.

A sensation that might feel like hunger can register as panic.
Gut pain can emerge as aggression.

Constipation becomes irritability.

Gas turns into overwhelm.

Adrop in blood sugar shows up as anger.

Inflammation feels like exhaustion.

Sensory overload becomes fear.

The child is not choosing these reactions.
They simply have no words for what their body is doing.

This story exists to give parents a window into that hidden biological world — the world their child lives in every
day, but cannot explain.

Why | Needed to Feel This Myself
I did not begin this experience out of discipline or curiosity about endurance.

| began because, after years of working with autistic children and families, | kept seeing the same biological
patterns again and again: chronic inflammation, unstable energy, gut dysfunction, nervous system overactivation,
mitochondrial stress. And | realized something uncomfortable — | understood these mechanisms intellectually, but
| had never felt them unfolding inside my own body.

So I chose a short, controlled experiment that would compress biological stress into a narrow timeframe. Not as a
recommendation. Not as a protocol. And certainly not as something autistic children should ever do.

But as a way to listen to the body when systems are pushed out of balance.

What | experienced in days is what many autistic children experience chronically — stretched out over weeks,
months, or years.

The First Shift: When the Body Enters Survival
It didn’t begin with hunger.

It began with a subtle but unmistakable internal shift. My hands started to tremble. My heartbeat felt harder, more
urgent. My fingers grew cold. There was a sense of pressure — not emotional anxiety, but biological alarm.
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My body wasn’t expressing fear.
It was signaling low fuel.

What struck me immediately was how clearly physical this was. There was no story attached to it, no emotion |
could explain. Just a sudden internal command: something is wrong.

For me, this took hours.
For many autistic children, this can happen within minutes.
And they have no way to say it.

In autistic biology, blood sugar regulation and autonomic stability are often fragile. Glucose can drop quickly.
Adrenaline responses can be exaggerated. Blood pressure can run low. The nervous system switches into survival
mode with very little warning.

What looks like “behavior” often begins as pure physiology.

When Energy Drops, Emotional Space Collapses
As time went on, my emotional bandwidth narrowed.

| wasn’t angry. | wasn’t dramatic.
But | was less patient. Less flexible. Less able to tolerate small interruptions. My ability to self-regulate felt thinner,
more effortful.

This wasn’t a change in personality.
It was a change in available energy.

When fuel drops, the brain reallocates resources. Emotional regulation, impulse control, and flexibility are
expensive functions. Survival is not.

For autistic children, this is daily life. Especially when meals are skipped, rushed, or built on unstable blood sugar.
The child doesn’t choose to react more strongly. Their nervous system has simply lost its buffer.

Meltdowns begin long before behavior appears.

The Silence of the Gut

Then something unexpected happened.

At one point, | realized my gut felt quiet. Completely still. No pressure. No bloating. No background tension.
Only in that moment did | understand how much discomfort | normally carry without noticing.

That realization hit hard.

So many autistic children live with chronic gut pain — constipation, gas, dysbiosis, inflammation — and nobody
knows. Or worse, it is normalized.

Pain without language becomes behavior.
Discomfort without explanation becomes refusal.
Pressure without relief becomes aggression.

Not because the child is difficult — but because the body is hurting and has no words.
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The gut is deeply connected to the brain through neurotransmitters, immune signaling, and the vagus nerve. When
the gut is inflamed, emotional regulation and sensory tolerance drop. This connection is predictable. It is
biological. And it is often overlooked.

When the Brain Finally Exhales

Later, as inflammation eased, something else changed.

My thinking became clearer. Quieter. Less crowded.

It wasn’t happiness. It was relief.

It felt like internal noise had been turned down. Like mental space had returned.

Parents see this in their children all the time. A child who suddenly makes eye contact again. Who speaks more.
Who seems “back.” And then, weeks later, seems to lose those skills again.

This isn’t mysterious. It’s inflammatory.

When inflammation rises, access to skills narrows.
When it falls, the brain can function again.

This is often mistaken for regression and recovery — but the driver is biology, not ability.

The Crash
The crash came clearly and without warning.

I woke up shaking. Sweating. My heart was racing. My nervous system was firing as if something were terribly
wrong.

My body had reached its limit.

This moment taught me something essential: autistic children reach this point far faster — and they do not know
what is happening.

They only know they cannot cope.

That desperation turns into meltdowns, panic, shutdown, aggression, refusal. Not because they choose it — but
because their nervous system is overwhelmed.

This is not misbehavior.
This is survival physiology.

What This Means for Autistic Children
Everything | felt in a compressed timeframe, many autistic children feel every single day.

Energy instability.
Gut pain.
Inflammation.
Sensory overload.
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Autonomic imbalance.
Emotional volatility.

And they cannot explain it.

Behavior is communication.
Biology is the language.

What This Means for You as a Parent
This experience was never about fasting.

It was about understanding autistic physiology from the inside — and seeing how profoundly biology shapes
behavior, learning, sleep, and emotional regulation.

When we support biology, behavior softens.
When we lower inflammation, skills return.
When we stabilize energy, regulation improves.
When we heal the gut, emotions calm.

Everything | briefly triggered through stress can be supported gently and safely through the pillars you are about
to learn:

by stabilizing blood sugar, reducing inflammation, supporting mitochondria, healing the gut, calming the nervous
system, and lowering the child’s total biological load.

Your child does not need to push through.
Your child does not need more discipline.
Your child does not need to try harder.

Your child needs support.

And in Step 3 - Empower, | will show you how to build an autism-adjusted lifestyle that supports development,
regulation, learning, and long-term resilience.

The biology shows us the way.
The pillars give us the tools.

With deep respect for your journey,
Alex

Autism Advocate & Educator €@

Page | 16



9. MASTER TABLE - AUTISM HEALTH CHALLENGES, MECHANISMS & PILLARS

Avisual summary of all major health challenges, why they happen, what symptoms they cause, and which pillars

address them.

Gut & Digestive Challenges

Common Gut-Related Challenges in Autism (Overview Table)

Gut Challenge

Typical Signs in Autistic
Children

Underlying Biological Mechanism

Impaired Digestion
& Gut Motility

Constipation, diarrhea,
alternating stools, bloating,
gas, reflux, abdominal pain

Slow or irregular movement of food through the gut leads to
fermentation instead of digestion > increased inflammation >
gut lining stress > nervous system overload. Digestive
discomfort increases physiological stress, which directly
impacts behavior, sleep, and regulation.

Digestive Enzyme
Deficiency

Bloating after meals, food
intolerance, fatigue,
nutrient deficiencies,
behavioral instability

Insufficient enzymes to break down proteins, fats, and
carbohydrates > incomplete digestion > malabsorption »>
inflammatory responses and nutrient depletion, even when
diet quality appears good.

Gut Dysbiosis
(Microbial
Imbalance)

Gas, bloating, irregular
stools, sugar cravings, mood
swings, hyperactivity

Reduced beneficial bacteria and overgrowth of opportunistic
organisms alter microbial metabolites, immune signaling, and
gut-brain communication. This creates a “terrain problem”
rather than a single infection.

Short-Chain Fatty

Brain fog, hyperactivity, tics,

Certain gut bacteria overproduce neuroactive SCFAs (e.g.,
propionic acid), which affect mitochondrial function, gene

Inflammation

digestive symptoms,
irritability

Acid (SCFA) , . . .
anxiety, sleep problems expression, neurotransmitters, and contribute to
Imbalance . .
neuroinflammation.
Poor tolerance to foods or o L
. . Ongoing immune activation in the gut (often reflected by
Chronic Gut supplements, persistent

markers such as calprotectin or sIgA) drives systemic
inflammation and contributes to neuroinflammation.

Leaky Gut
(Increased
Intestinal
Permeability)

Food reactions, rashes,
immune flares, brain fog,
behavior changes

Damage to the gut barrier allows food particles, toxins, and
microbial byproducts to enter circulation - immune activation
> widespread inflammatory stress, including the brain.

Candida / Fungal
Overgrowth

Sugar cravings, bloating,
gas, behavioral fluctuations,
worsening after antibiotics

Yeasts produce toxic metabolites (e.g., acetaldehyde) that
burden liver and mitochondria, worsen gut permeability, and
increase immune activation.
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Typical Signs in Autistic

Gut Challenge Underlying Biological Mechanism
g Children ying g
.. Digestive symptoms, . . . . .
Clostridia . o Certain Clostridia species produce metabolites that directly
neurological sensitivity, . . . .
Overgrowth affect gut-brain signaling and neurological regulation.

behavior changes

Helicobacter pylori

Reflux, abdominal pain,
poor appetite, iron or zinc

Stomach-level infection disrupts acid balance and protein
digestion > impaired nutrient absorption > downstream

H. pylori
(H. pylori) deficiency, fatigue dysbiosis, inflammation, and metabolic stress.
SIBO (Small . . . . . .
Intestinal Bloating after meals, gas, Bacterial overgrowth in the small intestine leads to excessive
ntestina
Bacterial malabsorption, alternating ([fermentation, gas production, impaired motility, and nutrient
acteria
stools malabsorption.
Overgrowth)
Abdominal pain, alternating L o . .
. . Parasites inflame and irritate the gut lining, steal nutrients,
Parasitic stools, sleep disturbance, . . . . .
. o disrupt the microbiome, and constantly activate the immune
Infections teeth grinding, irritability,

poor growth

system, driving chronic inflammation.

Mold / Mycotoxin
Burden

Fatigue, brain fog, poor
detox tolerance,
inflammation, neurological
sensitivity

Mycotoxins overload detoxification pathways, impair
mitochondrial function, increase oxidative stress, and weaken
gut barrier integrity.

Page | 18




Elevated Nutritional Needs & Food Reactions in Autism

Key Nutrition-Related Challenges (Overview Table)

Nutrition-Related
Challenge

Typical Signs in Autistic
Children

Underlying Biological Mechanism

“Starving Brain” -
Functional
Nutrient Deficiency

Cognitive delays, learning
difficulties, speech delay,
poor attention, low mood,
sensory processing issues,
PICA, low muscle tone,
fatigue

Chronic inflammation, leaky gut, enzyme deficiency, and
restricted eating patterns reduce nutrient absorption and
diversity. The brain lacks sufficient amino acids, fatty acids,
vitamins, and minerals required for neurodevelopment,
neurotransmitter synthesis, myelination, and energy
production.

Elevated
Nutritional
Demand in Autism

High support needs despite
adequate calorie intake, slow
progress, easy fatigue, poor
stress tolerance

Autistic bodies often have higher metabolic demand due to
chronic inflammation, immune activation, mitochondrial
stress, and detoxification burden. Nutrient requirements
exceed standard recommendations, even when diet appears
sufficient on paper.

Food Reactions &
Sensitivities

Behavioral flares after meals,
sleep disruption, gut pain,
rashes, sensory overload,
irritability

Reactive foods irritate the gut lining and activate the
immune system > chronic inflammation > impaired
digestion, motility, and nervous system regulation. This
further worsens nutrient absorption and tolerance.

Restricted Diet &
Selective Eating

Limited food variety, food
refusal, texture aversions,
nutritional gaps

Sensory sensitivities, oral-motor challenges, gut discomfort,
and prior negative food experiences reduce dietary diversity,
increasing the risk of micronutrient deficiencies and
imbalance.

Malabsorption
Despite “Good”
Diet

Ongoing deficiencies despite
careful food choices

Even nutrient-dense foods cannot compensate if digestion,
enzyme production, gut lining integrity, or microbiome
balance are compromised. Intake does not equal
absorption.
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Cellular Energy, Methylation & Genetic Vulnerabilities

Biological Challenge

Typical Signs in Autistic Children

Underlying Biological Mechanism

Methylation

Anxiety, sleep problems, emotional
instability, low stress tolerance,
histamine issues, mood swings,

Methylation (folate-B12 cycle) regulates
neurotransmitters, detoxification, DNA repair, and
histamine breakdown. Genetic variants (e.g.

Nutritional Demand

Impairments o ] MTHFR), inflammation, and nutrient deficiencies
difficulty tolerating supplements, . o . . ) ]
. ) reduce methylation efficiency, increasing biological
high homocysteine -
stress and vulnerability.
Autistic biology often operates under higher
. . metabolic demand due to chronic inflammation,
Elevated Cellular Ongoing fatigue, slow progress

despite support, sensitivity to stress

immune activation, detox burden, and
mitochondrial stress. Standard nutrient intake may
not meet cellular needs.

Mitochondrial
Dysfunction

Fatigue, low stamina, poor
endurance, brain fog, irritability,
hyperactivity followed by crashes,
temperature dysregulation,
regression under stress

Mitochondria produce ATP (cellular energy). In
autism, they are frequently impaired by oxidative
stress, inflammation, toxins, and nutrient
insufficiency, leaving the brain and muscles
underpowered.

Autophagy &
Mitophagy
Dysfunction
(Impaired Cellular &
Mitochondrial
Renewal)

“Wired but tired” pattern
Energy crashes

Hyperactivity followed by
exhaustion

Cognitive slowing or brain fog
Chronic inflammation

Poor stress tolerance
Regression under physical or
emotional stress

Autophagy is the cell’s general cleanup system,
responsible for removing damaged proteins,
cellular waste, and toxic byproducts. When
autophagy is impaired, cellular debris accumulates
and inflammatory signalling increases.

Mitophagy is a specialised form of autophagy that
targets damaged or inefficient mitochondria,
allowing healthy mitochondria to regenerate and
maintain energy production. When mitophagy is
impaired, dysfunctional mitochondria persist,
producing less ATP while generating more
oxidative stress.

In autism, impaired autophagy and mitophagy
contribute to:

e mitochondrial exhaustion

e unstable energy supply to the brain and
muscles

e increased oxidative stress

o difficulty maintaining regulation under
stress

Together, these disruptions destabilise metabolism,
immune balance, and nervous system regulation.
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Biological Challenge

Typical Signs in Autistic Children

Underlying Biological Mechanism

Carbohydrate
Metabolism
Dysfunction

Sugar cravings, hyperactivity after
carbs, irritability when hungry,
energy crashes, poor focus, mood
swings

Impaired mitochondrial function limits efficient
glucose-to-ATP conversion. Energy production
shifts to fast but inefficient pathways, causing rapid
spikes followed by crashes that affect behavior and
mood.

Insulin Resistance /
Glucose Handling

Extreme irritability before meals,
“hangry” behavior, carb cravings,
fatigue, brain fog, poor

Inflammation and mitochondrial stress impair
insulin signaling, preventing glucose from entering
cells effectively. The brain experiences energy

Issues
concentration, sleep disruption shortage despite adequate intake.
Blood Sugar Anxiety, mood swings, hyperactivity,||Fluctuating blood glucose triggers stress hormone
Inst b'l'tg meltdowns, night waking, morning |release (adrenaline, cortisol), directly affecting
nstabili
y irritability, tantrums before meals  ||nervous system regulation, behavior, and sleep.
Amino acids are required for neurotransmitters,
Amino Acid Poor sleep, anxiety, low mood, enzymes, immune signaling, and muscle function.
i i
L. hyperactivity, low muscle tone, slow ||Digestion issues, inflammation, and high metabolic
Deficiencies

learning, weak stress tolerance

demand can lead to shortages that disrupt brain
and body function.

Essential Fatty Acid
(EFA) Depletion

Mood instability, poor attention,
learning difficulties, inflammation,
poor motor coordination, cognitive
fatigue

EFAs (especially omega-3s) are critical for neuronal
membranes, myelination, synaptic signaling, and
inflammation control. Poor intake, absorption
issues, or genetic variants can lead to neurological
vulnerability.

Iron Deficiency [ Low
Ferritin

Fatigue, poor attention, restless
sleep, PICA, pale skin, low
immunity, delayed development

Iron is essential for oxygen transport, myelination,
neurotransmitter synthesis, and mitochondrial
energy production. Inflammation and gut
dysfunction frequently impair iron status in autism.

Vitamin & Mineral
Deficiencies

Sleep issues, anxiety, irritability,
hyperactivity, sensory overload,
cognitive difficulties, low immunity

Elevated needs, malabsorption, restricted diets,
and genetic variants increase demand for vitamins
and minerals central to methylation,
neurotransmission, immune balance, and energy
metabolism.

Carnitine Deficiency

Low stamina, weak muscle tone,
delayed motor skills, fatigue, brain
fog

Carnitine transports fatty acids into mitochondria
for energy production. Deficiency (dietary, genetic,
or demand-related) limits ATP generation in
muscles and brain.

MTHFR & Related
Methylation SNPs

Stress sensitivity, histamine
intolerance, fatigue, poor detox
tolerance, high nutrient demand

Variants reduce folate cycle efficiency, lowering
methyl donor availability and increasing
susceptibility to oxidative stress, inflammation, and
detox overload.
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Biological Challenge

Typical Signs in Autistic Children

Underlying Biological Mechanism

COMT
Polymorphisms

Emotional intensity, stress
sensitivity, dopamine spikes
(anxiety/hyperactivity) or low
motivation/focus

COMT regulates dopamine, norepinephrine, and
estrogen breakdown. Variants alter
neurotransmitter balance, affecting emotional
regulation and stress response.

Sleep issues, impulsivity,

MAOA metabolizes serotonin, dopamine, and
norepinephrine. Variants disrupt neurotransmitter

MAOA Variants
aggression, mood swings, anxiety |[breakdown, destabilizing mood and impulse
control.
L Excessive CBS activity diverts methylation
Irritability, headaches, sensory i i ) .
CBS Pathway . . . intermediates into sulfur and ammonia pathways,
. issues, fatigue, phenol/salicylate i S . .
Upregulation ntolerance lowering methyl donor availability and increasing
into
metabolic by-products that stress the brain.
. . . . SOD2 neutralizes oxidative stress inside
SOD2 Variants Fatigue, inflammation, poor

(Mitochondrial
Antioxidant)

exercise tolerance, mitochondrial
vulnerability

mitochondria. Reduced activity increases ROS
damage, impairing energy production and cellular
resilience.

GST Variants (Detox
Enzymes)

Chemical sensitivity, eczema,
headaches, behavior flares from
exposures, slow recovery

GST enzymes help neutralize toxins. Weak or absent
variants reduce detox capacity, allowing
environmental chemicals and metals to
accumulate.

FADS2 Mutations
(Fatty Acid
Conversion)

Low DHA/EPA levels, mood
instability, inflammation, cognitive
challenges

FADS2 converts precursor fats into long-chain
omega-3/6 fatty acids. Variants reduce conversion
efficiency, affecting brain and immune function.

Dysregulated Gene
Expression /
Hypermethylation

High sensitivity, chronic
inflammation, immune imbalance,
learning difficulties

Environmental stressors (toxins, infections,
inflammation, nutrition) alter gene expression
through epigenetic mechanisms, changing pathway
activity without altering DNA.
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Impaired Detoxification Pathways & Oxidative Stress

Key Biological Challenges (Overview Table)

Detoxification
Pathways

Biological e T oo .
Typical Signs in Autistic Children |Underlying Biological Mechanism
Challenge
Fatigue, irritability, headaches, skin ||Liver Phase | and Phase Il detox pathways rely on
. problems, chemical sensitivity, adequate nutrients (amino acids, sulfur compounds,
Impaired

behavior flares after environmental
exposure, poor tolerance to
medications or supplements, sleep
disturbances

B-vitamins, antioxidants). When nutrient supply is
insufficient or toxic load is high, detoxification slows,
leading to accumulation of metabolic waste and
increased oxidative stress.

Glutathione
Depletion

High sensitivity to toxins, frequent
infections, allergies, eczema,
chemical sensitivity, brain fog, sleep
disturbances, slow recovery after
illness, behavior worsening under
stress

Glutathione is the body’s primary antioxidant and a
key molecule for detoxification. Chronic
inflammation, infections, toxins, and high oxidative
demand deplete glutathione, leaving cells vulnerable
to damage and impairing toxin clearance.

Oxidative Stress

Irritability, learning difficulties,
cognitive fatigue, anxiety, sensory
issues, inflammation-linked
behaviors, poor tolerance to detox
measures

Excess free radicals generated by toxins, infections,
inflammation, and mitochondrial dysfunction
overwhelm antioxidant defenses. This leads to
cellular damage, neuroinflammation, impaired
energy production, and heightened neurological
sensitivity.

Elevated Toxic Load
& Environmental

Hyperactivity, cognitive slowing,
irritability, mood swings, sleep
problems, headaches, chronic

Exposure to pesticides, plastics, heavy metals,
fragrances, cleaning agents, and pollutants combined
with limited detox capacity leads to bioaccumulation.

Toxins inflammation, immune issues, skin |[These toxins disrupt enzymes, mitochondria,
problems hormone signaling, and brain function.
. Heavy metals bind to sulfur groups, block enzymes,
Language delay, attention , i )
Heavy Metal Burden Lo . damage mitochondria, alter neurotransmitter
problems, irritability, regression . . )
(e.g. Mercury, Lead, || . o ) systems, and disrupt the gut microbiome. Reduced
] episodes, agitation, sensory issues, i o .
Aluminum) excretion capacity increases vulnerability to

immune dysregulation, headaches

accumulation and neurotoxicity.

Mycotoxins [ Mold

Brain fog, headaches, anxiety,
irritability, fatigue, nasal
congestion, chronic sinus issues,

Mold toxins impair mitochondrial function, deplete
glutathione, activate histamine pathways, disrupt
immune balance, and increase oxidative stress.

Exposure sensory sensitivities, skin problems, . o .
. . . Exposure can amplify neurological instability and
behavior flares in certain .
. inflammatory responses.
environments
. Reduced phenol sulfur transferase (PST) activity and
Phenol & Salicylate Hyperactivity, red cheeks or ears, fur d pl tion imoair bhenol d( l') at 4
sulfur depletion impair phenol and salicylate

Sensitivity headaches, sensory overload, P pairp Y

metabolism. Accumulated compounds disrupt
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Biological

Typical Signs in Autistic Children

Underlying Biological Mechanism

Challenge
irritability, sleep issues, behavior  |[neurotransmitter balance and increase histamine-
changes after high-phenol foods related reactivity.
Joint or muscle pain, irritability, Impaired oxalate metabolism allows oxalates to form
oxalate digestive issues, urinary frequency, |[sharp crystals that damage tissues, nerves, and
X
A lati crystals in urine, vulvar pain, stiff or |mitochondria. Linked to gut damage, fungal
ccumulation
awkward movement, discomfort-  |overgrowth, nutrient deficiencies, and high dietary
driven stimming oxalates.
«Total Load” Large variability between good and |[Multiple small stressors (toxins, infections, food
(Combined Toxic & bad days, unpredictable reactions, sleep loss, emotional stress) accumulate.
i Xi
Infl t meltdowns, fatigue, cognitive When total biological load exceeds the child’s
nflammator
Burden) y fluctuations, poor resilience, capacity to compensate, regulation collapses across
urden

sensitivity to minor stressors

systems.
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Immune System Dysregulation & Chronic Inflammation

Biological Challenge

Typical Signs in Autistic Children

Underlying Biological Mechanism

Immune system
dysregulation (over- or
underactive)

Frequentillness or infections,
chronic congestion, swollen lymph
nodes, eczema, flare days,
regression during illness, fatigue,
irritability, sensory overload

Persistent gut dysbiosis, leaky gut, toxins and
infections overstimulate or exhaust immune
cells. The immune system becomes
imbalanced and strongly interacts with the
brain, driving neuroinflammation.

Immunodeficiency
(recurrent infections)

Repeated ear/throat/chest
infections, chronic runny nose, low
energy, worsening behavior when
sick, frequent antibiotics

Low immunoglobulins, nutrient deficiencies,
oxidative stress and gut imbalance weaken
immune defense. Repeated antibiotics further
disrupt microbiome-immune balance.

Chronic inflammation &
neuroinflammation

Brain fog, aggression, anxiety,
emotional volatility, sleep
disturbances, sensory
hypersensitivity, learning
difficulties, regression

Ongoing immune activation releases
inflammatory cytokines that activate brain
microglia, disrupt neurotransmitters, damage
mitochondria and impair synaptic signaling.

Blood-brain barrier (BBB)
permeability

Heightened sensory sensitivity,
anxiety, coordination problems,
irritability, extreme reactions to
foods or chemicals, neurological
flares

Inflammation, oxidative stress and toxins
weaken BBB integrity, allowing immune
mediators and microbial metabolites to enter
the brain more easily.

Food allergies & immune-
mediated sensitivities

Behavior flares after meals,
hyperactivity, rashes, eczema, gut
pain, bloating, sleep disruption

Food proteins cross a leaky gut and trigger
immune reactions, histamine release and
cytokine cascades, leading to systemic and
neuroinflammation.

Histamine overload /
mast cell activation

Red cheeks/ears, itching, hives,
headaches, flushing, night waking,
anxiety spikes, hyperactivity

Impaired histamine breakdown (DAO/HNMT,
methylation issues), leaky gut and infections
activate mast cells. Histamine is excitatory and
strongly affects sleep, mood and regulation.

PANS/PANDAS-like
immune activation

Sudden OCD-like behaviors, tics,
separation anxiety, aggression,
regression, sleep changes,
emotional instability

Post-infectious immune responses produce
antibodies that cross-react with brain tissue,
causing basal ganglia inflammation and abrupt
neuropsychiatric symptoms.

Systemic infectious
burden (viral, bacterial,
fungal, Lyme, etc.)

Cyclical regressions, “good vs. bad
days”, fatigue, headaches, cognitive
slowing, mood swings, sleep
disruption

Chronic or recurrent infections produce toxins
and inflammatory signals that sustain immune
activation, oxidative stress and mitochondrial
dysfunction.
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HPA Axis (Stress Regulation) Dysregulation & Altered Nervous System Function

Biological Challenge

Typical Signs in Autistic
Children

Underlying Biological Mechanism

Neurotransmitter
Imbalance
(Glutamate / GABA /
Dopamine /
Serotonin)

Anxiety, hyperactivity, tics,
aggression, sleep problems,
mood swings, OCD-like
behaviors, sensory overload,
poor focus

Gut dysbiosis, inflammation, nutrient deficiencies (e.g.
B6, magnesium, zinc), and genetic variants alter
neurotransmitter synthesis and breakdown. Excess
glutamate combined with low GABA creates an over-
excited brain, while dopamine and serotonin
imbalances affect mood, motivation, impulse control,
and emotional regulation.

Neuroplasticity &
Synaptic Pruning
Differences

(incl. neuroligins)

Uneven development (strong
skills alongside major gaps),
difficulty filtering information,
repetitive behaviors, rigidity,
learning challenges, social
communication differences

Synaptic proteins regulate how connections are formed
and pruned during development. In autism, genetic
vulnerability and inflammation can alter this process,
leading to overconnected circuits in some areas and
underconnected ones in others — shaping
neurodivergent brain wiring.

Abnormal
Myelination & White
Matter Connectivity

Slow processing speed, delayed
responses, clumsiness, poor
coordination, speech delay,
cognitive fatigue, difficulty
handling complex tasks

Myelin sheaths insulate nerve fibers and enable fast
signal transmission. Inflammation, nutrient
deficiencies (omega-3, B12, folate, iron), mitochondrial
stress, and genetics impair myelination and white
matter integrity, slowing neural communication.

Dysautonomia
(Autonomic Nervous
System Dysregulation)

Night waking, difficulty falling
asleep, rapid heart rate,
sweating, poor temperature
regulation, digestive motility
problems, dizziness, “always on
edge”

Chronic inflammation, vagus nerve dysfunction,
mitochondrial stress, and HPA axis dysregulation
disrupt the balance between sympathetic (fight-or-
flight) and parasympathetic (rest-and-digest) systems,
making physiological regulation unstable.

Vagus Nerve
Dysfunction

Poor gut motility, reflux,
constipation, anxiety, shallow
breathing, poor stress recovery,
weak gag reflex, emotional
dysregulation

The vagus nerve connects brain, gut, heart, and
immune system. Inflammation, infections, and chronic
stress reduce vagal tone, weakening gut-brain
communication and the body’s ability to return to calm
after stress.

HPA Axis
Dysregulation
(Hypothalamus-
Pituitary-Adrenal
Axis)

High stress sensitivity,
meltdowns, difficulty calming,
fatigue, “wired but tired” state,
emotional storms from small
triggers

Chronic stress, inflammation, infections, sleep
disruption, and trauma disturb cortisol signaling. The
stress response becomes poorly regulated, leading to
exaggerated or insufficient reactions to everyday
demands.

Abnormal Cortisol
Patterns

(High at night / Low in
the morning)

Trouble falling asleep, night
waking, morning exhaustion,
morning irritability, low daytime
energy, evening “second wind”

Dysregulated HPA signaling causes cortisol rhythms to
invert. Low morning cortisol reduces activation and
focus, while elevated evening cortisol keeps the brain
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Typical Signs in Autistic

Biological Challenge Children Underlying Biological Mechanism
alert at night. Pain, inflammation, and blood sugar
instability worsen this pattern.

Melatonin & Difficulty falling asleep, light Melatonin synthesis depends on serotonin, gut health,

Circadian Rhythm
Dysregulation

sleep, frequent awakenings,
early waking, poor sleep quality,
daytime fatigue or irritability

nutrient status, light exposure, inflammation, and
cortisol balance. Disruption in these systems disturbs
circadian timing and sleep-wake regulation.

Stress
Hypersensitivity &
Low Stress
Resilience

Strong reactions to small
changes, long recovery after
upsets, shutdowns or
meltdowns, avoidance, anxiety,
rapid overwhelm

Neuroinflammation, HPA axis dysregulation, poor vagal
tone, mitochondrial stress, and cumulative overload

[13

narrow the nervous system’s “window of tolerance,”

causing neutral stimuli to be perceived as threats.

Anxiety & Fear
Circuit
Overactivation

Separation anxiety, phobias,
sleep refusal, panic-like
behaviors, clinging, avoidance,
repetitive reassurance seeking

Overactivation of the amygdala due to inflammation,
neurotransmitter imbalance, stress, and sensory
overload increases threat perception. Prefrontal
regulation weakens under metabolic and oxidative
stress.

Epilepsy & Seizure
Disorders

Convulsive seizures or subtle
episodes, post-seizure confusion,
regression, sleep disruption,
irritability, learning plateaus

Altered excitation-inhibition balance
(glutamate/GABA), abnormal connectivity,
neuroinflammation, and mitochondrial stress lower
the seizure threshold. Epilepsy occurs more frequently
in autism than in the general population.

Subclinical Seizures /
Epileptiform Activity

Staring spells, behavioral pauses,
brief confusion, language
regression, fluctuating attention,
unexplained agitation or fear

EEG abnormalities and micro-discharges disrupt
cortical processing without obvious convulsions.
Linked to inflammation, glutamate excess, altered
pruning, and metabolic vulnerability.

BDNF Variants
(Brain-Derived
Neurotrophic Factor)

Slower learning, speech delay,
reduced adaptability, stress
sensitivity, difficulty retaining
new skills

BDNF supports synaptic plasticity, neuron survival, and
learning. Genetic variants and environmental stressors
(inflammation, oxidative stress) can reduce BDNF
activity, limiting adaptive brain change.
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Closing Section 1: EDUCATE

You’ve just explored the deeper layers of autism — not as a list of behaviors, but as a rich biological landscape

shaped by the gut, immune system, nervous system, and cellular foundations.
You now understand something many parents sense intuitively but have never been shown clearly:

Autism symptoms are not random.
They have logic.

They have roots.

And they can be supported.

This section wasn’t meant to overwhelm you — it was meant to empower you.
By seeing why your child struggles with sleep, digestion, overwhelm, mood, or learning, you gain clarity,
compassion, and a new sense of direction.

You now know:
e autismis deeply interconnected,
e biology and behavior influence each other constantly,
e and even small shifts inside the body can create meaningful changes on the outside.

With this understanding, you’re ready for the next step:
moving from knowledge into insight — understanding your own child’s unique biology.

Transition to Section 2 — EVALUATE

Section 2 will help you look beneath your child’s individual symptoms and uncover what their body is
communicating.

Whether through medical testing or simple observation tools, you’ll learn how to identify:
e nutrient deficiencies
e inflammation
e gutimbalances
e stress patterns

e immune activation

and other root contributors to your child’s challenges
This is where your child’s story becomes personal and clear.

You’ve learned what matters in autism biology.
Now let’s discover what matters for your child.

Let’s move forward to Section 2 — Evaluate.
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