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The Neurological Implications of Testing for Environmental Pollutants
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Last month, | addressed the risk that losing
weight can release environmental foxins
stored in adipose fissue, and the importance
of having all patients who are on a weight
loss regimen undergo a Comprehensive
Urinary Metabolic Profile (organic acids
test) with an Environmental Pollutants Profile.
| mainly discussed the role of these released
foxins in carcinogenesis. This month, | am
going fo review the studies in the medical
literature that demonsirate these same foxins
are associated with neurological disorders
such as autism and Alzheimer’s disease.
This is yet another reason why tesfing for
environmental pollutants is critical—nof just
in patients undergoing weight loss but also
in patients who are afttempting fo become
pregnant, in children, and in seniors. Really,
environmental pollutant festing should be a

foundational part of any clinician’s practice.

Environmental Toxins Hiding
Around Every Corner

Parabens, phthalates, foluene, and benzene
are toxins implicated in neurological
disorders. Parabens are antifungal and
antibacterial chemicals widely found in
personal care products such as soap,
shampoo, cosmetics, and perfume. These
chemicals are absorbed through the skin.
They are classified as endocrine disrupters
and estrogen mimics and damage the
mitochondria."? Phthalates are endocrine-
disrupters found in plastic water and
beverage botiles and plastic sforage
containers and thus can confaminate the

food and drinks we consume.?

Benzene and foluene are volatile organic
compounds (VOCs). Benzene is found in
gasoline and cleaning products and is used
in the production of plastics, resins, synthetic
fibers, rubber lubricants, dyes, detergents,

drugs, and pesticides. Living near a highway

and therefore breathing in vehicle exhaust

is associated with benzene exposure.

Forest fires also release benzene into the
environment.* This means a significant portion
of the population in the Western U.S. is

exposed fo benzene every summer and fall,

Toxin Possible Sources of Exposure
Wall coverings, tablecloths, floor files, fumiture upholstery, shower curtains,
garden hoses, swimming pool liners, rainwear, baby pants, dolls, some toys,
shoes, automobile upholstery and tops, food packaging, sheathing for wire
Phthalates and cable, medical tubing, blood storage bags, carpets, paints, glue, insect
repellents, hair spray, nail polish, rocket fuel, carpet back coating, floor tile,
adhesives, cosmetics, pesticides, toothbrushes, automobile parts, tools, toys,
and aspirin.
Pesticides, wildfire smoke, plastics, resins, synthetic fibers, rubber lubricants,
Benzene )
dyes, defergents, drugs, vehicle exhaust, ground water.
Paint thinners, paintbrush cleaners, nail polish, glues, inks, stain removers,
Toluene , )
vehicle exhaust, cigarette smoke, and groundwater.
Parabens Personal care products such as soap, shampoo, cosmetics, and perfume.
Cigarette smoke, packaging, household, and building products, vehicle
Styrene

exhaust, emissions from copy machines.
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due fo exposure to wildfire smoke released
from wildfires burning for weeks at a fime.
Toluene is another common environmental
foxin. It can be found in paint thinners,
paintbrush cleaners, nail polish, glues, inks,
stain removers, and groundwater. Exposure
also occurs when breathing in car exhaust

and cigarette smoke.’

Environmental Toxins
and Alzheimer's

There is a scarcity of evidence associating
parabens with Alzheimer’s. Most of the
reports in the medical literature involve
parabens and aufism (see below). The
role of phthalates in Alzheimer's has also
not been widely studied but justification
exisfs that they may be implicated in the
disorder. Phthalates have been shown to
cross the blood-brain barrier.® Studies have
also shown that phthalates interfere with
neuroplasficity. In animal models, exposure
to phthalates diminished dendritic spine
density, neurogenesis, synaptogenesis and
brain derived neurotrophic factor (BDNF)
expression.”®? Furthermore, phthalates are
estrogenic endocrine disrupters. Brain cells
and neural circuits are likely impacted by
phthalates because they need estrogens to

function.©

Other evidence supports a potential role of
phthalates in Alzheimer's. A cross-sectional
epidemiological study utilized data from
NHANES 2011-2012." The study found
that people with memory problems who
had difficulties concentrating had greater
levels of urinary phthalates along with other

esftrogenic chemicals.

Another study found that exposure to
phthalates in the perinatal period reduced
cognifive function and increased levels

of phospho-Tau, an Alzheimer's disease
precursor.? This study also defermined that
phthalates can impair the expression of

insulin and an insulin-signaling pathway

in the hippocampus. Insulin resistance has

been associated with the development of

Alzheimer's disease.

Benzene and foluene have also been shown
to have adverse effects on the brain. In a
case control study, 193 probable Alzheimer's
cases were compared to 243 controls free
of dementia.”® Exposure to benzene and
foluene was associated with the onset of
Alzheimer's disease. Furthermore, animal
studies have shown that toluene exposure
can lead to morphological changes in
neurons.” When damage caused by toxins
like toluene is combined with age-related
damage fo the brain, it can increase the
vulnerability to Alzheimer's disease.”
Exposure to toxins may accelerate the
formation of plagues and neurofibrillary

fangles.”

Environmental Pollutants,
Autism, and ADHD

Many of the toxins mentioned above
have also been implicated in autism and/
or aftention deficit hyperactivity disorder
(ADHD). Rat offspring that were exposed
prenatally to butyl paraben suffered from
neurodevelopmental disorders including

anxiety and learning disabilities as adults.!

In another rodent study, the domaging

effects of paraben exposure were found o
mimic brain autism markers such as oxidative
stress, decreased reduced glutathione

levels and elevated oxidized glutathione,
mitochondrial dysfunction and reduced levels
of ATP. neuroinflammation, and elevated

proinflammatory cytokine levels in the brain.®

A study by Ali and Elogy achieved similar
findings. The evidence indicated that the
social, learning, and memory behavioral
deficifs in rats with autism were similar to

the adverse effects that occurred when rats
were exposed to butyl paraben prenatally
and for 21 days postnatally.® Additionally,
there were similarities between monoamine
content, amino acids, and BDNF in the
autistic rats and in offspring exposed fo butyl

paraben in comparison with the controls.

In @ human study of 328 inner-city mothers
and their children, prenatal maternal
exposure fo di-n-butyl phthalate (DnBP) and
di-isobutyl phthalate (DiBP) was inversely
associated with child |Q at seven years

of age.” A significant inverse correlation
was also found between maternal prenatal
mefabolite levels of DnBP and DiBP

and child processing speed, perceptual
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reasoning, and working memory. DiBP levels
were associated with reduced child verbal
comprehension and butylbenzyl phthalate
(BBzP) levels were linked to lower child

perceptual reasoning.

Another study investigated whether there
was an association between exposure o
estrogenic endocrine disrupting chemicals
such as phthalates and autism and ADHD."®
The study indicated infracranial exposure to
several classes of these chemicals including
phthalates led to pronounced hyperactivity in

neonatal rats.

Larsson and colleagues conducted a
retrospective study of young children. Autism
spectrum disorder was more common in

the children exposed to phthalates from

PVC pipe dust” Miodovnik and associates
achieved similar results in a human study that
found higher maternal urinary phthalate levels
correlated with adverse neurobehavioral
oufcomes including increased social

deficits and poorer social cognition, social
communication, and social awareness in

the adolescent offspring.?° In another study,
Polish researchers measured 11 phthalate
metabolites in the urine from mothers during
the third frimester of pregnancy and from
their children af two years of age.? Prenatal
phthalate exposure was associated with

worse child psychomotor development.

Exposure to benzene and other air pollutants
has also been associated with impaired
intestinal permeability, a problem commonly
found in children with autism spectrum
disorder or ADHD.?? Exposure fo benzene
and other air pollutants damages epithelial
and endothelial barriers and affects tight
junction proteins and neural anfibodies.??
Tight juncfion antigens to “self” can result in
an autoimmune response that may lead to

neuroinflammation.?

Styrene is another toxin linked to childhood
neurological disorders. During pregnancy,
mothers who live in areas with higher levels
of styrene in the air have an increased risk of

having children with autism.?

Amyotrophic Lateral Sclerosis,
Parkinson’s Disease, and
Other Neurological Disorders

Volatile organic compounds such as toluene
have been found to frigger the development
of Amyotrophic Lateral Sclerosis (ALS).%
Toluene's role in the etiology of this disorder
includes the disruption of motor function

and elevated oxidative sfress.?* Benzene-
derived pesticides have also been found

in higher levels in people with Parkinson’s
disease compared with healthy controls.?

Furthermore, many genes influenced by

estrogenic endocrine disrupters such as

phthalates play a role in brain diseases such
as Parkinson’s disease, Huntington's disease,
ALS, autism spectrum disorder, Alzheimer's

disease, and brain neoplasms.©

The Critical
Importance of Testing
for Environmental Pollutants

There's an abundance of research showing
the damaging effects of environmental toxins
on today’s children. In addition, the autism
prevalence has reached 1 in 59 children.?®
Knowing this statisfic, doesn't it make sense
to test for environmental pollutants before
conceiving? Due fo the wide net toxins like
phthalates, parabens, benzene, styrene, and
toluene cast over everyone's health, testing
all patients for environmental pollutants is a
savvy approach fo resolving an important

underlying cause of disease.
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