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Mitochondrial dysfunction is a key driver of neurodegeneration, with research showing
that a single resting cortical neuron requires 4.7 billion ATP molecules every second for

energy

> When mitochondria lose their efficient shape, electrons escape and form reactive oxygen

species (ROS), triggering cellular damage and stress that particularly affects brain cells

> Research shows 42% of adults over 55 develop dementia by age 95, with projected new
cases expected to double from 514,000 in 2020 to 1 million by 2060

> Mitochondria act as cellular calcium buffers — when this function fails, calcium floods
cells and triggers the mitochondrial permeability transition pore, leading to widespread
neuron death

> Key mitochondrial health strategies include eliminating seed oils, optimizing
carbohydrate intake, reducing environmental toxin exposure, getting proper sun exposure
and boosting NAD" levels through supplements

You might be startled to learn that 42% of adults over 55 develop dementia by age 95.
Dementia is characterized by memory loss, difficulties with language and reasoning, and
an overall decline in the ability to perform everyday tasks. Left unmanaged, it spirals into
more severe neurodegenerative disorders that undermine independence and quality of
life.


https://www.mercola.com/forms/background.htm

A review published in Neurotherapeutics further highlights that a single resting cortical
neuron consumes 4.7 billion adenosine triphosphate (ATP) molecules every second,

underscoring how energy demands in your brain are immense and ongoing.2

| see this as direct evidence of why supporting cellular powerhouses — your
mitochondria — is so central to preserving cognitive health. Chronic disruptions in those
energy processes impose relentless stress on nerve cells, paving the way for memory
problems and other neurological setbacks.

Mitochondrial Dysfunction Is at the Root of Neurodegeneration

The Neurotherapeutics review? examined how different forms of disrupted energy
processes in brain cells set the stage for progressive neurological disease. The
researchers looked at various research findings that link faulty mitochondrial function to
disorders affecting cognition, motor control and other higher-level tasks.

Their central goal was to pinpoint how malfunctioning mitochondria trigger the chain
reactions seen in conditions such as Alzheimer's disease, Parkinson's disease and

multiple other neurological syndromes.

» Evidence reveal how mitochondrial dysfunction drives brain changes —
Investigators in this review did not limit their analysis to a specific group of
patients. Instead, they consolidated evidence from a broad range of laboratory
experiments and clinical observations targeting aging populations, individuals with
rare mitochondrial disorders, and those carrying known genetic mutations that alter

mitochondrial function.

By weaving these areas together, the authors hoped to create a clearer picture of
how compromised energy production leads to characteristic brain changes.

» Even small changes lead to significant damage — One of the paper's most striking
observations is how tiny structural shifts inside the mitochondria snowball into

large-scale damage.* When these organelles lose their efficient shape, electrons



slip out of the normal energy pathway and team up with oxygen to form corrosive

molecules called reactive oxygen species (ROS).

That surge in ROS sets off a cascade of biochemical stressors throughout brain

cells, including direct attacks on important proteins and fats.

» The mitochondrion's structure has a substantial role in neurofunction — As the
authors state, "Excessive ROS production damages a variety of cellular components
including proteins, lipids, and DNA." In short, the mitochondrion's shape and

integrity hold more power over neurofunction than many imagine.

Apart from the physical shape, researchers also honed in on the role of calcium
balance. Healthy mitochondria function as a buffer by absorbing and releasing

calcium ions to keep cells in balance.®

* The mitochondrial permeability transition pore leads to cell death — Once there's a
glitch, calcium floods the cell, and an emergency process called the mitochondrial

permeability transition pore springs open.

The paper emphasizes that an uncontrolled opening of this pore triggers a wave of
cell death, especially in your brain's vulnerable neurons, where energy demands are
already sky-high. It's like watching a dam collapse because the main floodgate

jammed.

Another intriguing angle involves how failing mitochondria disturb normal protein
cleanup processes in the cell.” The authors detail a scenario in which damaged
mitochondria release proinflammatory signals, slowing down or outright blocking
autophagy, the system cells use to clear out junk.

This slowdown contributes to the buildup of toxic plagques and misfolded proteins that
characterize several neurodegenerative conditions. In practical terms, it means that your
body's usual housekeeping can't keep up with the mess, and your brain is the
unfortunate casualty.
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Mitochondrial Dysfunction Tied to Parkinson's, Alzheimer's and
Other Disorders

Throughout the review, there's a clear focus on how each neurodegenerative disease
taps into similar mitochondrial weaknesses.? For instance, while Parkinson's disease
involves a breakdown in dopamine-producing neurons, and Alzheimer's centers on beta-
amyloid plaques, both conditions involve disruption of electron transport inside the

mitochondria.

* One targeted intervention can influence many conditions — By comparing these
processes side by side, the authors illustrate how one targeted intervention has
benefits across multiple disorders. It's a refreshing perspective that encourages
looking beyond siloed research for cures or therapies. The researchers also address
how the paper's findings reflect on the broader population and our understanding of

age-related memory and motor decline.®

* The connection between normal aging and mitochondrial collapse — They connect
the dots between normal aging, which often features mild mitochondrial
dysfunction, and more severe mitochondrial collapse seen in advanced disease
states.

That means many people could be slipping down this slope long before typical
symptoms even appear. According to the paper, identifying biomarkers of
mitochondrial damage helps clinicians detect disease pathways early enough for
effective interventions.

* ROS production modifies cellular signals — The authors also describe an intricate
sequence of oxidative reactions that damage DNA, disrupt telomeres — the
protective caps at the ends of chromosomes — and even alter the way genes are
expressed.’®
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The review suggests that once ROS production speeds up, it doesn't just drain
energy — it also modifies cellular signals that keep neurons alive and functional.
These modifications eventually tip cells into an energy crisis they cannot recover

from, leading to unstoppable cell loss.

 Antioxidants help stabilize electron transport — Additionally, there's discussion of
how certain antioxidant strategies might stabilize electron transport by shielding
the delicate proteins and lipids inside mitochondria."

Some early-phase clinical trials, the paper notes, show promise in using compounds
that block the worst of the oxidative assaults. While these lines of research are still
evolving, they shine a bright light on the possibility of halting mitochondrial

problems before serious neurological damage becomes entrenched.

Overall, this review underscores that protecting your cell's power plants is a direct route
to preserving brain function.’2 By mapping the many crossroads where mitochondrial
decline intersects with cognitive decline, researchers open doors to therapies that
restore healthy energy production and help you maintain sharper memory, better
coordination, and greater resilience in the face of escalating demands on your brain.

The Growing Alzheimer's Risk in Aging Populations

Understanding mitochondrial dysfunction's role in neurodegeneration becomes urgent in
the face of rising dementia cases. A study published in Nature Medicine'? tackled a
massive data set on dementia, focusing on which groups are diagnosed most often, how
early in life it occurs and how these trends shift over time.

Rather than exploring microscopic changes in the brain, this work looked closely at how
social, genetic and age-related elements determine whether someone develops

cognitive decline.



* Identifying the role of APOE 4 in dementia development — Investigators pulled
from a community-based study of thousands of participants, each free of dementia
at the start, but varying in age, background and genetic traits.’* Their top priority
was to measure how a person's chances of developing dementia changed when
factors such as sex, race and a specific genetic marker known as APOE ¢4 came

into play.

 Differences were seen between genders — By layering in long-term follow-up data
and population statistics, they aimed to predict how many new dementia diagnoses
would appear each year over the next several decades. A closer look revealed some

dramatic differences between men and women.'s

The paper found that women's overall risk for dementia was higher than men's when
viewed across a lifetime, even though men often faced a greater likelihood of dying

from other causes before cognitive problems fully manifested.

* Hormonal factors amplify the toll — In simpler language, men did not always reach
the ages at which dementia most commonly appears. This gap sparked questions
about how unique hormonal factors and longer lifespans amplify the toll on older

women.

The same research found that Black adults were diagnosed with dementia at higher
rates than White adults.'® This trend kicked in earlier, hinting that certain structural

or social conditions accelerate the onset of memory loss.

+ Certain factors affect dementia development — The paper noted that higher
burdens of vascular complications, challenges with health care access and long-
standing inequities could be part of the reason more Black adults developed
dementia at younger ages. Investigators highlighted yet another twist: the APOE ¢4
gene variant."”

This genetic factor often signals a heightened risk of Alzheimer's disease, which
falls under the broader dementia umbrella. Individuals carrying one copy showed a

higher likelihood of facing cognitive problems, and those carrying two copies saw



their odds jump even further.

+ Dementia cases can rise to 1 million by 2060 — Looking ahead, the paper revealed
a stark projection: around 514,000 new dementia cases occurred in 2020, but that
total is expected to hit roughly 1 million by 2060.'¢ This doubling in newly diagnosed
individuals points to significant population aging, where large segments of people

are moving into the higher-risk age brackets at once.

Overall, the Nature Medicine paper’ suggests that the growing number of new dementia
cases will not slow unless older adults gain more consistent access to early detection,
better lifestyle options and interventions that protect their cognitive abilities — including

optimizing your mitochondrial function.

How to Support Mitochondrial Health

You deserve straightforward ways to tackle an actual cause of neurodegeneration: a
drop in cellular energy that wears down your nerve cells. | believe that if you support
your mitochondria properly, you strengthen your brain and spare yourself from many
issues that come with mitochondrial dysfunction. Below are five steps that focus on

restoring mitochondrial health to boost your cellular power:

1. Eliminate processed foods and seed oils — | recommend shifting your diet away
from seed oils like corn, soybean, safflower, or canola. These oils contain linoleic
acid (LA), a mitochondrial poison that compromises your cellular energy
production. Aim to center your meals around wholesome foods such as fresh
vegetables, grass fed butter or tallow, and clean collagen-rich proteins.

If you're eating out, confirm what kind of oil they use in the kitchen — and opt out if
it's seed oil. This step helps protect your mitochondria from damage that

accumulates over time, ultimately preserving your brain's vitality.
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2. Optimize your carbohydrate intake — Certain carbs are essential for steady energy
output, especially keeping your neurons fueled. If you have a compromised gut, it's
important to start with easier-to-digest options, like white rice or slowly sipping

dextrose water.

Over time, work in whole fruits and other nutrient-dense carbs. If you're active, your
needs are higher, so tailoring your intake ensures you're not draining your
mitochondria by consuming a low-carb diet.

3. Reduce exposure to environmental toxins — Your cells get bombarded by synthetic
chemicals daily. Exposure to endocrine-disrupting chemicals (EDCs) in plastic,
estrogen and pervasive electromagnetic fields (EMFs) impairs your cells' ability to
generate energy efficiently. As these pollutants build up, the mitochondria lose
efficiency.

That's why | recommend being proactive about reducing your exposure to
environmental toxins. Consider household products made from natural materials
and glass storage for leftovers. Sleeping in an EMF-free environment is also
important, as it gives your cells a breather while your body recharges overnight. All

of this lowers the stress your body needs to handle.

4. Get proper sun exposure — Daily sun exposure is important as it promotes cellular
energy production by stimulating mitochondrial melatonin, offering powerful
antioxidant protection. Avoid direct sunlight during peak hours (from 10 a.m. to 4
p.m. in most U.S. regions) until you've eliminated seed oils from your diet for at
least six months, because accumulated LA in your tissues make you sunburn more
easily.

5. Boost NAD* Levels — Take niacinamide (50 milligrams three times daily) to increase
NAD™ production, which helps your mitochondria generate more energy. NAD*
enables proper cell death signaling and supports your immune system's ability to
identify and remove damaged cells.
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Frequently Asked Questions (FAQs) About Mitochondrial
Dysfunction

Q: Why are mitochondria so important for brain health?

A: Mitochondria are the brain's energy powerhouses, with a single resting cortical
neuron using 4.7 billion ATP molecules every second. Mitochondrial dysfunction
leads to energy deficits, oxidative stress, and neuron damage — all contributing to

neurodegenerative diseases.

Q: How does mitochondrial dysfunction contribute to neurodegenerative disorders

like Alzheimer's and Parkinson's?

A: Damaged mitochondria release reactive oxygen species (ROS) and disrupt
calcium balance, triggering cell death and blocking cellular cleanup systems. This
process causes toxic buildup and accelerates conditions such as Alzheimer's and
Parkinson's.

Q: How widespread is dementia, and what are future projections?

A: Currently, 42% of adults over 55 develop dementia by age 95. New dementia
cases are projected to double from 514,000 in 2020 to around 1 million by 2060 due

to an aging population and genetic risk factors like the APOE ¢4 gene variant.

Q: What lifestyle factors help protect mitochondrial function and reduce

neurodegeneration risk?



A: Key strategies include eliminating seed oils, optimizing healthy carbohydrates,
minimizing exposure to environmental toxins, getting proper sun exposure, and

boosting NAD* levels through niacinamide supplementation.

Q: What early signs and interventions are emphasized in preventing cognitive
decline?

A: Detecting mitochondrial damage early through biomarkers, along with antioxidant
therapies and targeted lifestyle changes, can help slow or prevent the onset of

neurodegenerative diseases and age-related memory decline.
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