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Abstract

Scientific research can provide us with factual, repeatable, measurable, and determinable
results. As such, scientific research can provide information that can be used in the
decision-making process in the care of patients and in public policy. Although it has been
suggested that ethylmercury (C;HsHg*)-containing compounds do not cross the blood-
brain barrier (BBB), this review examines the literature that addresses the question as to
whether ethylmercury-containing compounds cross the BBB. The review will begin with
cellular studies that provide evidence for the passive and active transport of mercury
species across the BBB. Then, animal and clinical studies will be presented that
specifically examine whether mercury accumulates in the brain after exposure to
ethylmercury-containing compounds or Thimerosal (an ethylmercury-containing
compound used as a preservative in vaccines and other drugs that metabolizes or
degrades to ethylmercury-containing compounds and thiosalicylate). The results indicate
that ethylmercury-containing compounds are actively transported across membranes by
the L (leucine-preferring)-amino acid transport (LAT) system, the same as
methylmercury-containing compounds. Further, 22 studies from 1971 to 2019 show that
exposure to ethylmercury-containing compounds (intravenously, intraperitoneally,
topically, subcutaneously, intramuscularly, or intranasally administered) results in
accumulation of mercury in the brain. In total, these studies indicate that ethylmercury-
containing compounds and Thimerosal readily cross the BBB, convert, for the most part,
to highly toxic inorganic mercury-containing compounds, which significantly and
persistently bind to tissues in the brain, even in the absence of concurrent detectable
blood mercury levels.

Introduction

Scientific research can provide us with factual, repeatable, measurable, and determinable
results. As such, scientific research can provide information that can be used in the
decision-making process in the care of patients and in public policy.

In 2018, Boom et al. published a review in the Journal of Family Strengths stating that,
“Ethyl mercury does not cross the blood-brain barrier and is structurally different from
methyl mercury...” This statement by Boom et al. (2018) was in the context of describing
ethylmercury as being safer than methylmercury.

Factual truth in science is part of the role of science and adherence to the evidence is
critical. The evidence indicates that ethylmercury (C;HsHg") -containing compounds do
cross the blood-brain barrier (BBB). In this current review, the evidence supporting the
notion that ethylmercury-containing compounds cross the BBB will be presented and
discussed. The review will begin with a summary of cellular studies showing the passive
and active transport of mercury species across the BBB. Then, animal and clinical studies
that specifically examine whether mercury accumulates in the brain after exposure to
ethylmercury-containing compounds or Thimerosal (an ethylmercury-containing
compound used as a preservative that metabolizes or degrades to ethylmercury-
containing compounds and thiosalicylate) will be presented from a historical perspective.

Section snippets

Cellular studies - showing passive and active transport across the BBB

Seme mercury species, such inorganic mercury-containing compounds, do not readily
cross the BBB. However, organic mercury is fat soluble and has a high affinity for thiol
groups and as such, it can easily penetrate the BBB (Dewi et al., 2014). It has been
accepted for decades that methylmercury-containing compounds, an organic form of
mercury, cross the BBB (Kerper et al., 1992). First, methylmercury-containing compounds
can passively cross the BBB because, as mentioned, they are fat soluble...

Clinical studies-- showing accumulation in the brain after exposure to
ethylmercury-containing compounds

Clinical studies were found that show accumulation of mercury in the brain after
exposure to ethylmercury-containing compounds. Mal'tsev (1972) commented that,
upon autopsy of children who died of ethylmercury-containing compound exposure,

degenerative, inflammatory, and necrotic alterations were seen, as well as hemorrhages
in the central nervous system, kidney, liver, heart, and intestines.

Between 1969 and 1975 there were 13 cases of exomphalos treated with topically applied
Thimerosal (Fagan ...
Current use of Thimerosal

Although Thimerosal has been removed from some childhood vaccines in the United
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States (US), Thimerosal is still used in many childhood vaccines in the developing world.
In the US, Thimerosal is still used in the meningococcal vaccine which is recommended
for young adults going to college. Thimerosal was also in the tetanus-toxoid vaccine until
a few years ago and it is given to individuals of all ages (Johns Hopkins Bloomberg School
of Public Health, 2019). Further, in the US, over half of...

Current opinion on the safety of Thimerosal

Whether Thimerosal exposure has any impact on children’s development is a
controversial issue. As stated by DeSoto and Hitlan (2010) in their review of the
controversy, “This particular controversy does have truly high stakes for many reasons.”
There are claims that Thimerosal is safe for use in children (Boom et al., 2018) and there
are claims that it is not (Geier et al., 2017), and there is research to support both claims.
To add to the confusion, the US CDC claims that Thimerosal is safe (...

Conclusion

As mentioned, scientific research can provide us with factual, repeatable, measurable,
and determinable results. It can provide researchers and clinicians with evidenced-based
information by asking impertant questions in healthcare, such as, do ethylmercury-
containing compounds cross the BBB, particularly Thimerosal, which is used as a
preservative in some medical products such as in vaccines and allergy testing. The
aforementioned studies address this question and their research provides an...
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...The most form of envi Hgc ion is MeHg found in consumed fish
and seafood. However, other forms of organic Hg are well absorbed and distributed to all body
tissues, easily crossing the blood-brain barrier to reach the brain - its main target tissue [18,19].
Indeed, an extremely high level of Hg (1974 ng.g-1) was reported in the left occipital cortex of an
individual poisoned by organic mercury [20]....
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...Concerning molecular mechanisms underlying to EtHg-induced cytotoxicity, oxidarive stress also
has received a special mention in various studies. Events as inhibition of thioredoxin system, GSH
depletion, RS overproduction, and mitochondrial dysfunctions have already been evidenced in
different cell lines after exposure to EtHg (Choi et al., 2016; Branco et al., 2017; Kern et al., 2020). In
vitro experiments comparing the toxicities of respective organomercurials have revealed critical
mechanistic approaches to the effects of compounds...
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...Silver-mercury dental amalgams may also expose the developing fetus to elemental mercury
(Watson et al,, 2012). Mercury is well known to biomagnify across the placenta (Straka et al., 2016)
and cross the blood-brain barrier (Kern er al,, 2019) and to have detrimental effects on the
development of the nervous system (Kim et al., 2020). But there is a lack of information on its
effects on the developing human immune system....
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...Indeed, comparing TCV-Hg between neonates and 6-month-old infants, it appears that in the
latter blood Hg clears faster mainly because of higher stool excretion than in neonates (Dorea,
2013). Thus, Thimerosal use in pediatric vaccines should heed the risks associated with EtHg
crossing the BBB of young babies (Kern et al.,, 2020). The concentrations of Al and Hg in infants’
tissues vary and may reflect the elements” half-lives in body....
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