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Grandjean said that methods
are in place to test industrial
chemicals for harmful effects on
children's brain development.
(Photo courtesy of Harvard
School of Public Health)

Landrigan recommended a
precautionary approach to
testing existing and new
chemicals. (Photo courtesy of
Icahn School of Medicine at
Mount Sinai)

NIEHS-funded scientists say more chemicals linked to
neurodevelopmental disorders
By Joe Balintfy

Based on a review of current published research, scientists funded by NIEHS have identified
several additional industrial chemicals documented in scientific literature as toxic to brain
development and the human nervous system. In a new study
(http://www.ncbi.nlm.nih.gov/pubmed/24556010)
published in the journal Lancet Neurology, the authors suggested that compounds including
metals, solvents, and pesticides may be partially responsible for the increased prevalence of
neurodevelopmental disorders in children.

Neurodevelopmental disorders include autism, attention-deficit hyperactivity disorder, dyslexia,
and other cognitive impairments.

This study is a follow-up to the authors' 2006 study.
(http://www.ncbi.nlm.nih.gov/pubmed/17174709)
The current paper discusses six more industrial chemicals they found documented in scientific
literature as toxic to brain development (listing provided in table 1 below), and 12 more which
research has shown as toxic to the adult human nervous system (listing provided in table 2
below).

The developing brain and chemical exposures

The researchers emphasized in their paper that the developing brain is uniquely vulnerable to
toxic chemical exposures.

"We need a new paradigm of action to protect the brain development of the next generation,"
said Philippe Grandjean, M.D.,
(http://www.hsph.harvard.edu/philippe-grandjean/)
adjunct professor of environmental health at the Harvard School of Public Health. "I believe
children worldwide are exposed to thousands of untested chemicals."

"In only seven years, the number of industrial chemicals recognized to have impacts on brain
development has doubled," added Philip Landrigan, M.D., M.Sc.,
(http://www.mountsinai.org/profiles/philip-j-landrigan)
the Ethel H. Wise Professor of Preventive Medicine, Chair, Department of Preventive Medicine,
and Director of the Children's Environmental Health Center at the Icahn School of Medicine at
Mount Sinai.

They wrote in their paper that new data have emerged about both the vulnerability of the
developing brain and the neurotoxicity of industrial chemicals. They explained that
epidemiological birth cohort studies are a source of this new data.

"It's important that policy decisions should be based on the most current scientific research available," said Linda Birnbaum,
Ph.D., director of NIEHS and the National Toxicology Program. She said this study could help guide continuing efforts to
evaluate chemicals as mandated by the federal Toxic Substances Control Act (TSCA). "Science has seen a lot of advances since
TSCA was enacted in the 70s, including new methods and technologies to conduct research. This paper, and its examination of
current research, lends support to the need for a fresh perspective on chemical evaluation."

Looking at lots of chemicals

The researchers also noted that dealing with mixed exposures is a problem. They wrote that most populations are exposed to
several chemicals, pollutants, and other environmental agents simultaneously, yet most studies only have enough power and
precision to discern effects of a single exposure at a time. "For many years we've looked at individual agents, but now are
beginning to successfully estimate risk from combinations of exposures," Birnbaum added. "No one is exposed to just one
chemical."
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Press releases on the study were released by The Lancet, Harvard School of Public Health,
(http://www.hsph.harvard.edu/news/press-releases/chemicals-linked-with-brain-disorders-in-children/)
and Icahn School of Medicine at Mount Sinai.
(http://www.prweb.com/releases/2014/02/prweb11576832.htm)

Citation: Grandjean P, Landrigan P.
(http://www.ncbi.nlm.nih.gov/pubmed/24556010)
2014. Neurobehavioral effects of developmental toxicity. Lancet Neurol; doi:10.1016/S0140-6736(08)61345-8 [Online 14
February 2014].

(Joe Balintfy is a public affairs specialist in the NIEHS Office of Communications and Public Liaison.)

Known in 2006 Newly Identified
Metals and inorganic
compounds

Arsenic and arsenic compounds, lead, and
methylmercury

Fluoride and
manganese

Organic solvents (Ethanol) toluene Tetrachloroethylene

Pesticides None Chlorpyrifos and
DDT/DDE

Other organic compounds Polychlorinated biphenyls Brominated diphenyl
ethers

Total 6* 6
DDT=dichlorodiphenyltrichloroethane. DDE=dichlorodiphenyldichloroethylene. *Including
ethanol.

Table 1: Industrial chemicals researchers documented as toxic to brain development in human beings in 2006 and 2013,
grouped by chemical type. (Table courtesy of The Lancet Neurology)

Number
known
in 2006

Number
known
in 2013

Identified since 2006

Metals and
inorganic
compounds

25 26 Hydrogen phosphide82

Organic
Solvents 39* 40 Ethyl chloride83

Pesticides 92 101
Acetamiprid,84 amitraz,85 avermectin,86 emamectin,87

fipronil (Termidor),88 glyphosate,89 hexaconazole,90

imidacloprid,91 tetramethylenedisulfotetramine,92

Other
organic
compounds

46 47 1,3-butadiene82

Total 202* 214 12 new substances
*Including ethanol.

Table 2: Industrial chemicals researchers documented as toxic to the human nervous system in 2006 and 2013, grouped by
chemical type. (Superscripts refer to the reference list of the published paper. Table courtesy of The Lancet Neurology)
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