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Abstract

The picture of Bruce Willis appeared on December 2025 PEOPLE magazine’s
cover with the headline that he was suffering from dementia. This “jolted” the
author of this article since they grew up in the same twin communities of
Carney’s Point - Penns Grove, Salem County, New Jersey. Author was
familiar with others from area, who suffered from dementia from their late 40s.
Dementia is broad term for neurocognitive disorders that impair memory,
thinking, and daily function. Common types include Alzheimer’s, vascular
dementia, Lewy body dementia, and frontotemporal dementia. Bruce Willis
was known to be a heavy drinker and smoker of weed as a young adult, and
there is a link between heavy drinking, smoking, and middle age obesity with
propensity for dementia. There is also a link between pollution and dementia,
which raises questions (1) whether choices to drink, smoke, and over consume
are independent of the influence of exposure to pollution, (2) is pollution
exposure prerequisite to other contributing factors leading to dementia. A
search via “Al” revealed “No, choices are not independent of the influence of
pollution”. Research indicates that higher levels of pollution impair cognitive
function, leading to more mistakes and higher stress levels.” MIT
Management Sloan School on February 3, 2020 addressing “The
psychological, economic, and social costs of air pollution” stated that “Air
pollution’s destructive consequences go beyond breathing. Research links it
to anxiety, dementia, missed work, criminal behavior, and more.” The
Carney’s Point — Penns Grove twin communities were created by DuPont
managers to support for a century its largest chemical manufacturing plant.
This plant has been proven to be a huge air polluter and a huge solid and liquid
waste disposer throughout its history. This article will delve into significant
aspects of plant’s waste emissions, review related assessments on links to
dementia, and compare pollution vs dementia in the world’s three largest
polluting countries - China, USA and India

Keywords: dementia
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Hollywood Reporter on January 28, 2026 discussed famous American actor
Bruce Willis’s frontotemporal dementia (FTD). He is 70 years old and grew
up in Carneys Point, New Jersey within a few miles of the E.I. DuPont de
Nemours & Company, Inc. manufacturing complex nearby in Carneys Point
and Deepwater, Salem County, New Jersey.

Carneys Point Plant [1] was established in 1892 and was critical for
producing smokeless gunpowder, particularly during the Spanish American
War and World War 1. It employed 27,000 employees at its peak during
WWI.  Smokeless powder operations continued under the DuPont
Petrochemicals Department until the plant was closed in the late 1970s.

In 1916 on the extended property to the south, organic chemicals and dyes
began production and later became a major site for producing Freon, leaded
gasoline, aniline dye, Teflon, Stain Master. Chambers Works became the
name of the site in 1944. In 1917, DuPont, seeking to end reliance on
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German dyes, began construction of a dye works and the Jackson
dye research laboratory at Deepwater. The site produced some of
DuPont's most important chemicals, particularly tetraethyl lead
(TEL), used as an anti-knock agent in gasoline. Deepwater was the
only plant in the Western hemisphere producing TEL up to 1948,
when it accounted for the bulk of Deepwater's production. During
the 1950s and 1960s, the site was the center of DuPont's highly
profitable dye operations. With 6,500 employees working in more
than 500 buildings, Deepwater was the largest individual chemical
plant in the world's largest chemical company. In 1926 its chemists
collaborated with researchers from General Motors to develop a
process for making the gasoline anti-knock additive, tetraethyl lead
or TEL. A few years later Jackson researchers developed a
successful process for the commercial production of Freon®, a
chlorofluorocarbon gas used as a refrigerant and aerosol propellant.
Extended research into Freon derivatives yielded Jackson
Laboratory's most famous discovery of a new, slippery and
remarkably durable material later known as Teflon®. Jackson
Laboratory as part of the department Organic Chemicals (Orchem)
in 1931 was involved in improving neoprene synthetic rubber.
DuPont's dyestuffs research peaked in the 1950s, with Jackson
chemists developing suitable dyes for DuPont's Orlon and Dacron
synthetic fibers. DuPont left the dye business and restructured its
Organic Chemicals Department in the early 1980s.

The Carney’s Point and Chambers Works Plants are located along
the Delaware River in Salem County, New Jersey. A large,
extensive incineration and waste treatment plant was installed in
the 1970s and ultimately a Waste Treatment Business for non-
DuPont wastes followed. Prior to this WWTP, hazardous liquid
waste [2] was discharged through miles of on-site unlined earthen
ditches that discharged into the Delaware River (Boutten and
Henby Creeks) and/or stored in three on-site unlined ponds and
lagoons. Hazardous solid waste was buried in on-site landfills or
buried underground in drums (waste solvents like benzene and
cyanogens) inside plastic bags. Historical operations left a
significant environmental footprint, including contamination of
groundwater and soils with PCBs, heavy metals like lead and
mercury and “forever chemicals” (PFAs). During the 1950s, the
DuPont Chambers Works was a major source of both water and air
pollution, characterized by the large scale, early and largely
unregulated, use and release of PFAs (specifically PFOA/CS8) and
other industrial chemicals. Pungent odors and nauseating gases
were well known as was in-plant “Teflon flu”. Surrounding area
of Deepwater was subjected to airborne pollutants. PFOA was
often shipped to the factory pre-mixed with water to reduce, but
not eliminate, the release of dust from smokestacks. At its peak
Chambers Works had 225 smokestacks [3] nominally discharging
about 150 feet aboveground level. These stacks discharged
chemical waste gases like aqueous hydrochloric acid, sulfuric acid,
ammonia, and process hazardous dusts. 4x12 shift operation was
infamous for a heavy white cloud hovering over the southern
portion of the site visible from the Delaware Memorial Bridge
formed by the airborne mixing of sulfuric acid fumes from oleum
reaction “drownings” and ammonia fumes from the amination
areas. A resulting visible white dust, ammonium sulfate was
formed.

The plant was a major source of dyes, organic chemicals, and in
the 1940s a legacy of radiation and fluorine. In the 1950s with
minimal federal regulations the site was considered one of the most

Aditum Publishing —www.aditum.org

heavily contaminated in New Jersey. In the TEL operating area
workers were routinely monitored for lead accumulation in their
blood. In the dyes operating area workers were routinely
monitored for mercury accumulation in their blood. High measured
levels led to inability to work in these area until levels regained low
values.

Documentation by the National Institute of Health (NIH) [4] and
the World Health Organization (WHO) indicates that PFAs,
pesticides, lead and mercury are primary triggers enabling the onset
of dementia and various other forms of mental health diseases. A
search of “Al” for the “long term impact of childhood exposure to
Tetra Ethyl Lead, also known as looney gas, on aging mental health
provided similar result.

Air pollution, particularly fine particulate matter (PMss), is a
significant modifiable risk factor for dementia [5], causing over
625,000 deaths annually. The highest total burdens are in heavily
polluted, populous countries like China, India, and the United
States, while high-income countries with aging populations see the
highest per capita rates. The mechanism is that fine pollutants
penetrate lungs, enter bloodstream, and cause systemic
inflammation and brain tissue damage. Living within 50 meters of
a major road with high traffic pollution increases dementia risk by
12%. 36% of the world’s population is exposed to levels of PM> s
pollution above the least stringent target of 35ug/m3. While 99%
of the world’s population lives in areas with poor air quality, older,
urban populations in industrial nations are most vulnerable. Air
pollution is considered a key, potentially modifiable risk factor for
dementia alongside traditional risks like tobacco and diet.

Bruce Willis and Dementia

A December 2025 People Magazine cover headline explained that
famous Hollywood actor Bruce Willis had for the past five years
dementia, type FTD. Bruce grew up in the connecting towns
between Penns Grove and Pennsville, which included the villages
of Carneys Point and Deepwater, a total distance of less than 10
miles. These towns border the Delaware River near the now twin
Delaware Memorial Bridges. Between these towns and the River
was the contiguous 1,500 acre DuPont Carneys Point smokeless
gunpowder plant and Chambers Works. At one time of the 7,000
families in Salem County, 5,000 of these families had at least one
person working at these plants. Peak employment at Chambers
Works during WWII was 12,000 employees.

Preliminary engineering research on the connection of Bruce
Willis’s dementia, and known waste emissions from Chambers
Works provided the following pertinent information. NIH and
WHO documents indicate PFAS, pesticides, lead and mercury are
all triggers for dementia. Published New Jersey court documents
conclusively show that DuPont Chambers Works knowingly
disposed of these chemicals for up to a half century to protect their
profits before the Clean Water Act, before RCRA, before Right-to-
Know. The residual operating Chambers Works now has a few
hundred employees, maintains 27 interrupter wells circling the
plant to monitor hazardous chemical leakage underground and has
been fined over a couple billion dollars for long term clean-
up. Chambers Works historical major money making products
were Tetra Ethyl Lead (also known as looney gas), Freon, Teflon,
Stain Master, and a variety of synthetic organic dyes and
chemicals, such as aniline dyes (linked to cancer). All of these
products are now banned products federally. Chambers Works is
no longer part of DuPont.

Copyright © J. S. Craven

2|Page


http://aditum.org/
http://aditum.org/

International Journal of Epidemiology and Public Health Research 8

Until about 1980 production wastes not vented to the atmosphere
were either buried on-site or disposed via miles of on-site unlined
earthen trenches across the site via outfalls to the Delaware
River. Lead waste from TEL and PFA waste from Freon and Stain
master are obvious. What might be less obvious is that mercury
sulfate was extensively used as a catalyst (Lewis Acid) in the
manufacture of synthetic organic anthraquinone dyes. Salem
County, New Jersey, where these plants are located, is 27% swamp
land. To make the county land useful, bottoms from local creeks
and rivers were used to “dry out” the swamp land. The land these
plants were built on was previously known as "Skunks Misery"
[1]. Local youth waded into the Delaware River down current from
the sites near the bridges and on the shore of the once famous
Riverview Beach Park. Youth would sink up to their knees in
"gunk". There were no warning signs to “keep out”.
A search of "AI" provided a description of what was in the "gunk".
“During the 1950s, the Delaware River in the vicinity of the
Chambers Works in Deepwater, NJ was heavily contaminated [6]
with industrial and sewage pollution, described as a “stinking
mess”. The area, a major chemical manufacturing hub, saw
extensive, largely unregulated discharges of chemical wastes,
including PFAs (forever chemicals), radioactive materials, and
other hazardous byproducts. Historical manufacture resulted in the
contamination of groundwater and soil with various organic and
inorganic (heavy metals) constituents, including PCBs. The river
water essentially had zero dissolved oxygen and fish kills were
common. This area was part of the region known for “South Jersey
Mud” with thick, heavily polluted, “Tidal Muck” common along
the tributaries. The era was marked by a “code of silence”
regarding the environmental impact, as the plant was a major
employer and the pollution was accepted as a consequence of
economic growth.
Locals were primarily blue-collar workers (1st, 2nd, 3rd generation
immigrants) in Carneys Point and Deepwater living in DuPont
provided village bungalow homes (asbestos siding and asbestos
linoleums) managed by a DuPont quartermaster until the
1950s. Enterprising local residents sometimes fed off the swamp
land catfish and muskrats. Both are bottom feeders where wasted
lead and mercury, etc., would settle and accumulate. Self-grown
tomatoes, corn, lima beans, carrots and asparagus were grown in
local available soil.
An article in CELEBSTONER February 18, 2023 by Steve Bloom
provided the information that Bruce Willis as a teenager was a
heavy drinker and enjoyed smoking weed. He often lived on pizza
and beer and eventually joined AA. The Alzheimer’s Organization
[7] states that evidence shows that excessive alcohol consumption
increases a person’s risk of dementia. Drinking alcohol is linked
to reduced volume of the brain’s white matter, which helps transmit
signals between different brain regions. Heavy drinking over time
can lead to sharp decline in thinking skills and memory losses
people age. The Alzheimer’s Association further indicates heavy
drinkers and smokers develop Alzheimer’s disease years earlier
than people with Alzheimer’s who do not drink or smoke heavily.
Dementia Overview
The National Institute on Aging [4], a component of the National
Institutes of Health (NIH), is a leading United States federal funder
of research on dementia [1]. It provide the following information
on dementia and its causes.

(a) Dementia is the loss of cognitive functioning—

(b)

(©)

(d)

(e)

®
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the ability to think, remember, or reason—to
such an extent that it interferes with a person's
daily life and activities. These functions include
memory, language skills, visual perception,
problem solving, self-management, and the
ability to focus and pay attention. Some people
with dementia cannot control their emotions, and
their personalities may change. Dementia ranges
in severity from the mildest stage, when it is just
beginning to affect a person's functioning, to the
most severe stage, when the person must depend
completely on others for basic activities of daily
living.

Age is the primary risk factor for developing
dementia. For that reason, the number of people
living with dementia could double in the next 40
years as the number of Americans age 65 and
older increases to more than 88 million in 2050.
Regardless of the form of dementia, the personal,
economic, and societal demands can be
devastating.

Dementia is not the same as age-related
cognitive decline—when certain areas of
thinking, memory, and information processing
slow with age, but intelligence remains
unchanged. Unlike dementia, age-related
memory loss isn't disabling. Occasional lapses of
forgetfulness are normal in elderly adults. While
dementia is more common with advanced age (as
many as half of all people age 85 or older may
have some form of dementia), it is not an
inevitable part of aging. Many people live into
their 90s and beyond without any signs of
dementia.

Dementia is also not the same as delirium, which
is usually a short-term complication of a medical
condition and most often can be treated
successfully. Signs and symptoms of dementia
result when once-healthy neurons (nerve cells) in
the brain stop working, lose connections with
other brain cells, and die. While everyone loses
some neurons as they age, people with dementia
experience far greater loss.

Autopsy studies of the brains of people who had
dementia suggest that a majority of those age 80
and older probably had mixed dementia caused
by  Alzheimer's-related  neurodegenerative
processes, vascular disease-related processes, or
another neurodegenerative condition. In fact,
some studies indicate that mixed vascular-
degenerative dementia is the most common
cause of dementia in the elderly.

Researchers are still trying to understand the
underlying disease processes involved in
dementia. Scientists have some theories about
mechanisms that may lead to different forms of
dementia, but more research is needed to better
understand if and how these mechanisms are
involved.
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Frontotemporal disorders (Bruce Willis) are forms of dementia
caused by a family of neurodegenerative brain diseases collectively
called frontotemporal lobar degeneration. They primarily affect the
frontal and temporal lobes of the brain, rather than the widespread
shrinking and wasting away (atrophy) of brain tissue seen in
Alzheimer's disease.

(a) In these disorders, changes to nerve cells in the
brain's frontal lobes affect the ability to reason
and make decisions, prioritize and multitask, act
appropriately, and control movement. Changes
to the temporal lobes affect memory and how
people understand words, recognize objects, and
recognize and respond to emotions. Some people
decline rapidly over two to three years, while
others show only minimal changes for many
years. People can live with frontotemporal
disorders for two to 10 years, sometimes longer,
but it is difficult to predict. The signs and
symptoms may vary greatly among individuals
as different parts of the brain are affected. No
treatment for curing or reversing frontotemporal
disorders is currently available.

(b) Frontotemporal dementia (FTD) [2] includes a
number of neurodegenerative diseases, often
with early onset (before 65 years old as in the
case of Bruce Willis), characterized by
progressive, irreversible deficits in behavioral,
linguistic, and executive functions, which are
often difficult to diagnose due to their similar
phenotypic characteristics to other dementias
and psychiatric disorders. The genetic
contribution is of utmost importance, although
environmental risk factors also play a role in its
pathophysiology. In fact, some metals are known
to produce free radicals, which, accumulating in
the brain over time, can induce oxidative stress,
inflammation, and protein misfolding, all of
these being key features of FTD and similar
conditions.

(c) Frontotemporal dementia (FTD) represents a
neurodegenerative condition accounting for 10%
of  middle-aged-onset  dementias, and
representing the third overall cause of dementia
across all ages, after Alzheimer’s disease (AD)
and Lewy body dementia (LBD). It imposes a
significant burden from social and economic
perspectives, as well as impacting regional and
national healthcare systems, on both patients and
their caregivers, and features important clinical
signs, including behavioral abnormalities,
speech disturbances, and neuropsychiatric
symptoms. Until the early 2010s, FTD was
extremely underdiagnosed, mainly due to its
partial clinical overlap with characteristic
features of AD, but it was later characterized by
an incidence of 2.36 cases per 100,000 persons
per year in Europe, with an average age at
diagnosis of 56 years. In some cases, diagnoses
were reported at as early as 20 years of age,
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although these were often misclassified as other
psychiatric disorders, including schizophrenia.
The main contribution to the development of
FTD is represented by genetic causes,
accounting for 30-50% of cases, depending on
the studies; however, non-genetic risk factors are
also present, including neuroinflammatory
processes, the presence of autoimmune
disorders, a history of head trauma, specific
language disorders in early age, or right-
hemispheric =~ dominance patterns.  More
specifically, in the neuroinflammatory
framework, it has been well ascertained that
toxic metals, including—albeit not limited
to—lead (Pb) and cadmium (Cd), can impair
synaptic transmission and foster
neuroinflammation, therefore impacting the
health status of the central nervous system.

A HEALTHSPAN article in 2024 about heavy metals exposure and
neurotoxicity provided the following take home points:

(2)

(b)

(©)

(d

(e)

Rapid industrialization has led to increased
environmental pollution from heavy metals,
which are particularly toxic to the nervous system
and can mimic neurological and psychiatric
disorders. Human activities like mining, smelting,
and agriculture have surged the prevalence of
heavy metals such as titanium, chromium, lead,
and mercury in ecosystems, posing significant
risks to both environmental and human health.
Vulnerable populations—including  children,
pregnant women, and older adults—are especially
susceptible to the neurotoxic effects of heavy
metal exposure, necessitating heightened caution
to prevent harmful impacts. Children's developing
nervous systems, the potential for pregnant
women to pass heavy metals to fetuses, and older
adults' weakened immune systems amplify the
risks, making it crucial to avoid exposure during
these critical life stages.

Heavy metals are pervasive in the environment
due to wvarious sources such as industrial
emissions, contaminated food and water, dental
fillings, and everyday products, leading to
increased exposure risks. Industrial activities
release metals like arsenic, cadmium, and lead
into the environment. Contaminated food and
water can accumulate heavy metals, while dental
amalgams containing mercury and common
household items like rugs, cookware, and
ceramics contribute to daily exposure.

The widespread presence of heavy metals poses
significant concerns for neurological health and
overall well-being, as these metals can damage
the nervous system. The accumulation of heavy
metals in everyday environments raises serious
concerns about their potential impact on
neurological health and longevity.

Heavy metals bio accumulate in the body by
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accumulating faster than they can be eliminated,
leading to their buildup in tissues and organs
through mechanisms like binding to proteins, fat
solubility, and bone deposition. Metals such as
mercury and lead bind to proteins and enzymes,
disrupting their normal functions and depositing
in the brain, kidneys, and liver. Cadmium and
mercury can accumulate in fatty tissues, while
lead can replace calcium in bones, resulting in
long-term storage in the skeletal system.
Individuals with metabolic abnormalities have
increased difficulty eliminating heavy metals,
leading to higher accumulation and toxicity,
which is linked to metabolic disorders like
hypertension. Impaired liver and kidney function
or nutrient deficiencies hinder the body's ability to
detoxify and excrete heavy metals. Studies have
found positive correlations between cadmium
levels and high blood pressure, emphasizing the
toxic effects of heavy metals on human health.
Heavy metals disrupt neurotransmitter function,
leading to cognitive deficits, mood disorders, and
other neurological impairments—effects that are
exacerbated by simultaneous exposure to multiple
metals. Heavy metals like lead, mercury, and
cadmium can inhibit the synthesis and regulation
of key neurotransmitters such as dopamine,
serotonin, and acetylcholine. Studies have shown
that combined exposure to these metals results in
lower dopamine levels and altered levels of
neurotransmitter-related ~ proteins, causing
worsened motor skills, learning, and memory.
Heavy metals induce oxidative  stress,
neuroinflammation, and mitochondrial
dysfunction, causing neuronal damage and
increasing the risk of neurodegenerative diseases.
By elevating reactive oxygen species (ROS) and
activating microglia—the brain's immune cells—
heavy metals lead to oxidative damage and
chronic inflammation in neurons. They also
impair mitochondrial ATP production, leading to
energy depletion and triggering programmed cell
death (apoptosis), which compromises neuronal
viability and function.

Heavy metals like lead and mercury can induce
epigenetic changes that alter gene expression
without changing the DNA sequence, increasing
the risk of neurodegenerative diseases such as
Alzheimer's and Parkinson's. These metals cause
chemical modifications to DNA and chromatin
structure, affecting gene accessibility and
expression. Studies like Basha et al. (2005) have
shown that early-life exposure to lead increases
the activity of the APP gene linked to Alzheimer's
disease later in life. Similarly, Ai et al. (2014)
found that individuals with Parkinson's disease
exhibited hypo methylation of the SNCA gene,
leading to its increased activity. These findings
highlight how heavy metal exposure can lead to

)

(9]

®
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long-lasting epigenetic alterations that contribute
to neurodegenerative conditions. Early exposure
to heavy metals during critical developmental
periods can cause lasting epigenetic alterations,
emphasizing the importance of preventing
exposure to mitigate long-term neurological risks.
The Fetal Basis of Adult Disease (FeBAD)
hypothesis suggests that environmental factors
like heavy metal exposure during fetal
development can result in permanent changes in
gene expression, leading to health issues later in
life. These epigenetic changes can increase
vulnerability to diseases such as Alzheimer's and
Parkinson's by altering the expression of genes
critical for brain function. Preventing heavy metal
exposure during these sensitive periods is crucial
for reducing the risk of long-term neurological
consequences.

Heavy metals promote misfolding and
aggregation of proteins like amyloid peptides and
tau, which are hallmark features of Alzheimer's
disease (AD), thereby contributing to neurotoxic
damage in brain tissue. They cause tau proteins to
become hyper phosphorylated, leading them to
detach  from  microtubules and  form
neurofibrillary tangles (NFTs), central to AD
pathology.

Heavy metals interfere with protein folding and
repair processes, increasing tau phosphorylation
and promoting tau misfolding and aggregation
through activation of specific pathways,
suggesting a potential role of heavy metal
exposure in the development of AD. They prevent
proteins from returning to their normal shape,
block chaperone activity, and activate molecules
involved in tau phosphorylation, leading to
harmful protein aggregates.

Symptoms of heavy metal poisoning often mimic
those of neurological and psychiatric disorders,
making diagnosis challenging without expert
laboratory testing. Conditions like ADHD,
Alzheimer's disease, anxiety, autism spectrum
disorders, depression, and others share symptoms
with heavy metal poisoning, necessitating testing
to identify the true cause.

(m) Accurate testing methods—including blood,

()

urine, hair, and fingernail analyses—are essential
for diagnosing heavy metal exposure and guiding
appropriate treatment plans. These tests help
assess both acute and chronic exposure, enabling
healthcare providers to confirm or rule out heavy
metal poisoning and recommend interventions
such as avoiding further exposure or undergoing
chelation therapy.

Chelation therapy is a medical treatment that
removes heavy metals from the body by using
chelating agents, which bind to metals and
facilitate their excretion, thereby alleviating
symptoms and preventing further health
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deterioration. The therapy involves administering
agents like DMSA or EDTA, chosen based on the
specific metal and patient's health, to reduce metal
levels effectively.
While chelation therapy can be effective, it carries
potential risks and side effects, making close
medical supervision essential to ensure safe and
effective treatment. Possible side effects include
nausea, kidney damage, and electrolyte
imbalances, and certain contraindications—such
as mercury amalgam fillings—require careful
assessment before initiating therapy with a
knowledgeable physician.
The evidence linking various metals to neurological disorders is
both compelling and concerning. Mercury and lead are well-
documented neurotoxins that contribute to significant cognitive
decline and the development of neurodegenerative diseases like
AD. Aluminum's association with amyloid plaques further
underscores its role in neurodegeneration. Emerging research on
arsenic and cadmium reveals their potential to disrupt protein
function and neurotransmitter balance, leading to both cognitive
and psychiatric disorders. These findings highlight the urgent need
for continued research and public health initiatives to mitigate
exposure to these harmful metals and protect neurological health.
(a) Mercury: Mercury is one of the most well-
known neurotoxins, with harmful effects on the
nervous, digestive, and immune systems. In its
organic form, methylmercury, it can cross the
blood-brain  barrier, leading to severe
neurological consequences, including cognitive
decline, memory loss, and motor coordination
difficulties. ~Several case studies have
demonstrated direct links between mercury
exposure and cognitive impairment. One of the
most notable cases of mercury poisoning
occurred in 1956 in Mina Mata, Japan, where
methylmercury contamination from a chemical
factory led to widespread neurological disorders,
including tremors, loss of coordination, and
cognitive decline.
Lead: Lead exposure has long been recognized
as a serious public health concern, particularly
for children, as it interferes with brain
development and has lasting effects on
cognition. In children, chronic exposure to lead
can cause irreversible cognitive impairments,
reduced 1Q, learning disabilities, and behavioral
issues like attention deficits and hyperactivity. In
adults, prolonged lead exposure has been linked
to an increased risk of dementia and Alzheimer's
disease (AD) in later life. A landmark study by
Gilbert and Rice (1987) on female macaque
monkeys showed that early-life lead exposure
resulted in learning and memory deficits, and by
the time the monkeys were 23 years old, brain
tissue analysis revealed significantly more
amyloid plaques and neurofibrillary tangles
(NFTs) in those exposed to lead during infancy,
supporting the connection between lead

(0)

(b)
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exposure and AD.

Aluminum:  Aluminum  contributes  to
neurodegeneration by promoting the
accumulation of amyloid plaques and tau protein
tangles in the brain, thereby increasing
susceptibility to AD. Studies have found that
aluminum co-deposits with amyloid peptides in
the brains of AD patients. For instance, Mold et
al. (2020) examined patients with an inherited
form of AD involving PSEN1 gene mutations
and discovered that aluminum was present
alongside amyloid plaques in their brain tissue,
suggesting that aluminum plays a role in
accelerating AD pathology. Apart from AD,
aluminum is thought to induce oxidative stress
and inflammation, contributing to other
neurodegenerative diseases.

Arsenic and Cadmium: Although less studied
than mercury, lead, and aluminum, arsenic and
cadmium are also known for their neurotoxic
effects. In the previously discussed study by
Sharma et al. (2008), cadmium blocks damaged
proteins from returning to their native
conformation, exacerbating neurodegeneration.
Similarly, Wisessaowapak et al. (2021)
demonstrated that prolonged exposure to sodium
arsenate (a form of arsenic) promotes tau
misfolding, further linking these metals to
neurodegenerative processes. Recent research
has also started to explore the role of arsenic and
cadmium in psychiatric disorders. These metals
can  disrupt  neurotransmitter  balance,
particularly serotonin and dopamine, leading to
mood disorders such as depression and anxiety.

Since 1 June 2020, As, Cd, Hg, and Pb have been considered
among the 10 most harmful chemicals to human health by the
World Health Organization, which provided risk management
recommendations to protect humans from their harmful effects.
Consistent with this, in 2022, the U.S. Agency for Toxic
Substances and Disease Registry included As, Pb, Hg, and Cd
within the top 10 substances showing the most significant toxic
(known or suspected) effects in humans. In fact, in recent decades,
there has been an increase in contamination by toxic metals due to
their growing applications in mining, manufacturing, farming,
industrial discharge, and technology. In addition to anthropogenic
activities, these elements are naturally introduced into the
environment thanks to events such as volcanic eruptions and rock
weathering. Exposure to toxic metals occurs through diverse
modes, including ingestion through diet, which represents the most
relevant route, inhalation, and, occasionally, dermal absorption,
while parameters such as speciation, dose, and duration of
exposure can influence the effects, and the consequent toxicity, of
these elements in humans. Physio-chemical soil properties, such as
pH, redox potential, soil texture, organic matter content, and the
presence of iron and manganese oxides and ions in the soil solution,
may influence the bioavailability of metals and their capacity to
transfer and accumulate in both edible and inedible parts of plants
and, therefore, enter food chains. Being non-essential elements for
living organisms and not subject to biodegradation, often with a

(©)

(d)
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long half-life, they can accumulate in the human body, causing
harmful health effects. Importantly, they may cross the blood—brain
barrier (BBB) and accumulate in the brain or, alternatively, enter
the CNS via the olfactory pathway. Figure 1 below provides
schematic representation of the sources of contamination and
exposure routes of toxic metals. Abbreviations: Al: aluminum; As:
arsenic; Cd: cadmium; Hg: mercury; Pb: lead.

Dementia in world’s leading polluter countries

Exposure to ambient PM; s pollution has been linked to multiple
adverse health effects. Additional effects have been identified in
the literature and there is a need to understand its potential role in
high prevalence diseases. In response to recent indications of
PM, 5 as a risk factor for dementia, examination of the evidence by
systematically reviewing the epidemiologic literature, in relation to
exposure from ambient air pollution, household air pollution,
secondhand smoke, and active smoking. A preliminary exposure-
response functions was developed, estimating the uncertainty, and
discussing sensitivities and model selection. Estimates indicate the
likely impact to be 2.1 M (1.4 M, 2.5 M; 5%—95% confidence)
global incident dementia cases and 0.6 M (0.4 M, 0.8 M) deaths
attributable to ambient PM, s pollution in 2015. This implies a
combined toll from morbidity and mortality of dementia of 7.3 M
(5.0 M, 9.1 M) lost disability-adjusted life years. China, Japan,
India, and the United States had the highest estimated total burden,
and the per capita burden was highest in developed countries with
large elderly populations. Compared to 2000, most countries in
Europe, the Americas, and Southern Africa reduced the burden in
2015, while other regions had a net increase. Based on a recent
systematic review of cost of illness studies for dementia, estimates
imply economic costs of US$ 26 billion worldwide in 2015. Based
on this estimation, ambient PM 5 pollution may be responsible for
15% of premature deaths and 7% of DALYs associated with
dementia.

The Figure below provides a pictorial of the effects of air pollutants
on brain health.

Aditum Publishing —www.aditum.org

Effects of air pollutants on brain health

Fine particles from air pollution can
irritate the lungs causing systemic
effects on the brain and penetrate the
blood-brain barrier.

Some air pollutants contribute to global
warming, which in turn can intensify air
pollution.

—  This can lead to inflammation
and neurodegeneration.
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How deadly is air pollution?

01:08

A CNN article September 28, 2016 by Jacqueline Howard stated
that scientists have long known that breathing dirty air can be bad
for your health, including your brain health.

A study, published in the medical journal BMJ Open, weighs just
how much exposure to high amounts of air and noise pollution
could be linked with an increased risk of dementia.

The study found that among older adults in London, those living in
areas with the highest amount of annual air pollution concentration
in the region were at a subsequent higher risk of dementia
compared with those living in areas with the lowest amount.
Specifically, those in the top fifth areas of exposure “were 40%
more likely to be diagnosed with dementia in the study” than those
in the bottom fifth, even after adjusting for other risk factors like
smoking or socioeconomic status, said Iain Carey, a senior lecturer
of epidemiology in the Population Health Research Institute at St.
George’s University of London, who was lead author of the paper.
Conclusion

The author of this article was personally energized to understand
the relationship of the dementia experienced by so many of the
people he knew in the Salem County area near the DuPont
industrial complex. Bruce Willis’s diagnosis was a red flag that
required follow-up. For several days the author pondered how to
present his research findings. Ultimately the concept that living
and working in a heavily polluted environment dominated
behavioral patterns and choices made. The preponderant locales
for worldwide cases of dementia are in heavily industrialized blue
collar areas, where every aspect of lives from birth to old age are
directly affected by exposure to the polluted surrounding
environment. As such everyday choices are affected. The
interaction with the developing person from childbirth with
pollution affects fundamental choices in unknowing ways. Stress,
alcohol consumption, smoking, over consumption of food, etc. are
not surprising reactions.

The data presented in this article unquestionably links industrial
pollution from fine particulates to heavy metals, etc. to dementia.
It's a very high probability that the dementia now being
experienced by Bruce Willis was caused by childhood exposure to
heavy metals and/or other industrial wastes disposed from the
Chambers Works site including fine particulate (PM» s micron) air
emissions.
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A quick "AI" search of India and dementia showed that 7.5% of all
adults over the 60 years old have dementia and this is expected to
double over the next generation. "AI" also indicates that India has
a huge lead and mercury disposal problem. Similar to what
happened in Salem County in the middle twentieth century,
Narendra Modi, Prime Minister of India in the 21% century, has
stated publically that nothing must stop India’s industrial growth.
In December Delhi” AQI was 600 times higher than safe to breath!
This is the same outlook DuPont and the Carney’s Point — Penns
Grove twin communities had for the Chambers Works complex for
its first 100 years! A “Code of Silence”. Sacrifice the working
community for profits and economic success! Healthcare costs
worldwide are now 10% of global GNP. Where will it peak?
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