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contaminants are several perfluorinated 
compounds, endogenous and exogenous 
hormones, and metals; 1,3-butadiene, a human 
carcinogen; and 1,2,3-trichloropropane, an 
animal carcinogen. The public may comment 
on the proposed list through 2 May 2011. 

Higher Latitudes See Longer 
Ragweed Season
One significant cause of seasonal allergies 
is plants from the genus Ambrosia, which 
includes several types of ragweed. A study 
of ragweed pollen data from 10 U.S. and 
Canadian sites shows the duration of the 
pollen season increased by up to 27 days since 
1995 at latitudes above about 41°N.5 Papillion, 
Nebraska, at 41.15°N, has a season 11 days 
longer than in 1995, Minneapolis, Minnesota 
(45.00°N), has a season 16 days longer, and 
Saskatoon, Saskatchewan (52.07°N), has a 
season 27 days longer. An estimated 10% 
or more of the U.S. population is sensitive to 
ragweed pollen, and by one estimate allergies 
cost the United States approximately $21 billion 
per year.5

Protests against New Asbestos 
Plant in India
Construction on an asbestos manufacturing 
plant in the Indian state of Bihar has come 
to a halt after six months of student-led 
protests, according to news reports from the 
subcontinent.6 Several dozen countries now 
ban most or all forms of asbestos,7 and earlier 

this year, the Collegium Ramazzini reintroduced 
its call for a global ban on asbestos.8 An 
estimated 125 million people are exposed to 
asbestos in the workplace, and thousands of 
deaths and new diagnoses of asbestos-related 
disease are reported each year.8
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innovative technologies 

MRI-Based Atlas of the 
Developing Mouse Brain 
Debuts
The mouse is one of the major animal models for toxicologic 
research, but histologic analyses are notoriously slow, taking a week 
or longer. A new magnetic resonance imaging (MRI)–based atlas of 
the developing mouse brain now provides a badly needed baseline for 
studies of how pollutants and genetic mutations affect brain develop-
ment in mouse models.1 The atlas traces the development and growth 
not only of the entire mouse brain and its constituent parts but also 
of its white matter and connectivity,2 day by day, from embryonic 
day 12 to postnatal day 80. 

The new brain atlas greatly reduces the amount of work neces-
sary to determine the effect of either mutations or pollutants on 
brain development, says coauthor Susumu Mori, a professor in the 
Department of Radiology at the Johns Hopkins University School 
of Medicine. Typically, one would harvest tissue samples at different 
points in development and perform histologic analyses, he says, but 
the lack of prior knowledge of which structure is altered by a given 
exposure necessitates creating hundreds of histology sections—an 
arduous task. “Our idea,” he says, “is to do three-dimensional 
microimaging [with MRI], which can capture the anatomy of the 
entire brain within a day.” For that, the mouse brain atlas provides 
the baseline.

This baseline is ideal for determining changes in growth rates 
that might arise from neurotoxicities, says G. Allan Johnson, director 
of the Duke University Center for in Vivo Microscopy, who was not 
involved in the research. “My personal opinion,” he says, “is that MR 
imaging—MR histology in particular—will become one of the major 
ways to produce quantitative measures of environmental toxicology.”

The atlas quantifies the whole brain of the widely used C57BL/6 
mouse, as well as the neocortex, cerebellum, hippocampus, and more 
than 17 other substructures, with additional substructures being 
added steadily. It also maps the white matter tracts and the gray 
matter structures. Additionally, it characterizes anatomical variability 
at several developmental stages.1 Complementary use of the high-
resolution technique known as diffusion tensor imaging helped boost 
the normally poor tissue contrast provided in immature mouse brain 
samples by MRI alone. 

“The ability to have a three-dimensional map of the developing 
brain is very important for studying neurotoxicology and develop-
mental neuroscience,” says Tomás Guilarte, the Leon Hess professor 
of Environmental Health Sciences at Columbia University’s Mailman 
School of Public Health, who has worked in the past with Mori. In 
terms of future utility, Guilarte sees the mouse brain atlas as having a 
breadth of applications comparable to polymerase chain reaction.

The new atlas supercedes histology-based atlases that have 
very limited coverage of different developmental stages, says Mark 
Henkelman, director of the Mouse Imaging Center at the Hospital 
for Sick Children in Toronto, who was not involved in the research. 
Henkelman says the developmental breadth of the atlas could offer 
critical clues to predict whether a toxicant poses a special threat to 
pregnant mothers or children need to avoid, or whether it’s likely to 
affect the entire population.3 

David C. Holzman writes on science, medicine, energy, economics, and cars from Lexington 
and Wellfleet, MA. His work has appeared in Smithsonian, The Atlantic Monthly, and the 
Journal of the National Cancer Institute.
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