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The Center for Environmental Health and Susceptibility (CEHS) at the UNC-Chapel
Hill School of Public Health is funded by the National Institute of Environmental
Health Sciences to:

• improve our understanding of the environmental and genetic determinants of
disease in different populations;

• enhance interdisciplinary research in order to further our knowledge about how
toxic chemicals affect humans; and

• disseminate existing knowledge to help reduce the burden of environmentally
related disease.

How do genetic variations
among individuals lead to

different responses when people
are exposed to toxic chemicals in
the environment?

According to UNC
Geneticist David Threadgill,
PhD, mice can help answer
this question.

Threadgill, a UNC asso-
ciate professor of genetics
and a member of the
Center for Environmental
Health and Susceptibility
(CEHS) at the University
of North Carolina at
Chapel Hill, has an entire
laboratory devoted to creat-

ing experimental mouse strains that
model the genetic diversity present
in the human population.

“By creating experimental mouse
models of complex and highly vari-
able human populations in the lab,
we can learn about the molecular
and cellular changes that occur
when individuals are influenced
by their environment,” he
explains. “We can also study
how those changes differ
among individuals, which can
lead to much higher incidences
of common diseases in some people,
from cancer or cardiovascular

disease to reproductive problems
or asthma.”

In September, Threadgill and
several colleagues at UNC were
awarded a five-year grant from
the National Cancer Institute to
establish the Systems Genetics
Research Consortium. The consor-
tium’s goal is to develop a large
experimental mouse population,
called the “Collaborative Cross,”
that genetically mimics the diverse
genetic backgrounds found in the
human population. Starting with
eight genetically diverse mouse
strains, the Collaborative Cross
will ultimately capture almost
90 percent of the known variation
present in laboratory mice and will
provide a genetic reference popula-
tion for modeling human disease.

“With the sequencing of the
human genome and all of the

Building a
Better Mouse Model
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Michele La Merrill looked
at these two facts and

wondered: Does obesity increase
one’s susceptibility to exposure
to these chemicals?

La Merrill, a recent graduate
of the Toxicology Program, uses
mouse models to explore how
exposure to environmental chemi-
cals might pose a different risk
for the obese population, particu-
larly for breast cancer.

“Researchers have found a
window of time early in life when
exposure to chemicals can strong-

FACT #1: More than half
of American
adults are over-
weight or obese.

FACT #2: Many toxic
chemicals are
stored by the
body in fat
tissue.

In November 2007, the
UNC-Chapel Hill Center for

Environmental Health and
Susceptibility (CEHS) held a
symposium on multidisciplinary
translational research. More than
60 UNC researchers, post-doctoral
candidates and students took part
in the event, which highlighted
the extraordinary depth and
breadth of translational research
in environmental health taking
place on the Carolina campus.

In particular, the symposium
focused on an approach called
“systems genetics” as a basic
research tool to link laboratory
studies with epidemiological data.
This innovative approach can help
advance interdisciplinary research
into the environmental and genetic
determinants of disease in animal
models and human populations by
improving our understanding of
how exposure to toxic chemicals
affects animals and humans. Over
the course of the day, several of
the CEHS’s leading investigators
explained how they are applying
systems genetics to uncover the

environmental and genetic links
to cardiovascular disease, obesity,
melanoma, autism and liver disease.

This symposium was an impor-
tant milestone as the Center evolves
more and more into translational
studies in public health and medi-
cine, as this will be a major focus
in our competitive renewal of the
Center grant from the National
Institute of Environmental Health
Sciences. It brought to the forefront
a major aspect of current biomedical
research: how best to provide an
environment where there is a syner-
gism between disciplines, so we
can build a program that is greater
than the individual parts. It was an
opportunity to showcase the leading
edge research underway on the UNC
campus, as well as a means to forge
even greater connections between
investigators across the campus. For
many UNC researchers interested in
pursuing studies related to environ-
mental health and genetic suscepti-
bility, it was an introduction to the
tremendous resources and collabora-
tive expertise available to them
through the CEHS.

The CEHS has now been in
existence for seven years. As we
move forward, our focus will be
on an integrated systems approach
to the exploration of environmental
health and susceptibility. We are
encouraging CEHS scientists to
connect their work to the work
of others looking at how genes
and environment interact, so that
we can gain a more comprehensive,
360-degree view of the gene-envi-
ronment impact on a range of
health outcomes affecting
Americans, from obesity and
cardiovascular disease, to autism
and cancer. Through our
Community Outreach and
Education Core, we will continue
to find valuable and informative
ways to share what we are learning
with the public, to help reduce the
burden of environmental disease.

James Swenberg
Director, CEHS

Dr. Swenberg received the Society
of Toxicology’s annual Merit Award
in March 2007.

Dr. James Swenberg, Director
UNC-Chapel Hill CEHS
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Obesity, chemical exposure
and breast cancer



ly affect future breast development.
I’ve looked at how early life expo-
sure to dioxin (a contaminant found
in herbicides and industrial inciner-
ation processes) interacts with obe-
sity to modify the way that the
mouse breast eventually goes
through puberty.”

La Merrill exposed lean and
obese mice to dioxin both in utero
and through their mothers’ milk.
She found that, like humans, over-
weight mice go through breast
development faster than lean mice.
She also found that the lean mice
were not responsive to dioxin expo-
sure in terms of breast development
— they went through puberty nor-
mally. However, in the obese mice,
mammary gland development was
delayed by this early exposure.

And in these dioxin-exposed obese
mice, she has seen a doubled inci-
dence of mammary tumors com-
pared to overweight mice that
were not exposed to dioxin.

La Merrill, who continues to
explore how long-term storage
of dioxin in the fat cells plays a
role in the development of breast

cancer later in life, also found
that the prenatal dioxin exposure
increased blood glucose levels
of the overweight mice, but not
their leaner counterparts. Her work
illuminates a potential trend in
obesity increasing susceptibility to
dioxin-induced diseases, such as
breast cancer and diabetes. *

C E H S P i l o t P r o j e c t s

The UNC CEHS Pilot Project Program provides
seed grants to jump-start research and help

young investigators catapult this initial funding into
larger, external grants. This year, five UNC principal
investigators were awarded grants of $25,000 each
toward these promising projects:

PCaP-GIS: A geospatial analysis of environmental
risk factors for prostate cancer severity in North
Carolina. Jane C. Schroeder DVM, PhD, assistant
professor, Epidemiology, School of Public Health
(SPH)

New statistical approaches for combining multiple-
source environmental data. Amy H. Herring, PhD,
associate professor, Biostatistics, SPH

Changes in toenail concentration of trace elements
in relation to cardiovascular disease risk factors.
Ka He, PhD, assistant professor, Nutrition,
adjunct assistant professor, Epidemiology, SPH

Mutations in B-Raf increase UV genotoxicity in
melanocytes through attenuation of DNA-damage
induced cell-cycle checkpoints. Dennis A. Simpson,
PhD, research instructor, Department of Pathology
and Laboratory Medicine, School of Medicine

STAT3: An inhibitory factor on obesity-associated
inflammation and insulin resistance. Jianbei Deng,
MD, PhD, research assistant professor, Nutrition, SPH

THIS YEAR, THE CEHS EXPANDED THE PILOT PROJECTS PROGRAM
to provide two awards of $40,000 specifically to physician-
scientists, to stimulate the interaction of physician-scientists
with population (epidemiology) and basic scientists in a transla-
tional research approach that will enhance understanding
of human diseases.

• TERRY L. NOAH, MD, associate professor and division
chief, UNC Pediatric Pulmonology, is using this funding to
study the effects of diesel exhaust particles on influenza-
induced nasal inflammation in allergic rhinitics. This work
could help identify novel antioxidant strategies for reducing
the impact of inhaled oxidant pollutants on virus-induced
asthma exacerbations.

• JOANNE M. JORDAN, MD, MPH, associate professor,
Medicine and Orthopedics and adjunct associate professor,
Epidemiology, is using the grant to study metals and
biomarkers of joint metabolism in a community-based
cohort, the Johnston County Osteoarthritis Project. The
study’s primary objective is to understand how exposure to
toxic metals such as lead and mercury affects osteoarthritis.

For more information on the research taking place at
the UNC-Chapel Hill CEHS, or to view current publications,
visit cehs.sph.unc.edu *
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News from the
Community Outreach and Education Core of the

UNC Center for Environmental Health and Susceptibility

COMMUNITY OUTREACH AND EDUCATION

The CEHS Community Education
and Outreach Core (COEC) is

partnering with local health depart-
ments to provide breast cancer
awareness workshops, primarily
to African American women and
people in rural and underserved
communities.

In conjunction with National
Breast Cancer Awareness Month, the
COEC partnered with the Chatham
County Health Department to co-spon-
sor evening workshops at churches
in Bear Creek and Moncure, two of
the more rural communities in the
county. Two additional workshops
were hosted at churches in Pittsboro
and Siler City. Breast Cancer, Genes
and the Environment shares the
latest CEHS research and includes
activities that encourage participants
to reduce their risk of breast cancer
by eating healthfully, exercising,
quitting smoking, maintaining a
healthy weight, and avoiding other
risk factors. At these workshops, a

health department representative also
spoke about the county’s federally
funded breast and cervical cancer
screening program.

Currently, the COEC is focusing on
outreach to churches as an effective
way to reach minority populations.

“Studies show that African
American women are dying from
breast cancer at higher rates than
Caucasian women,” notes Neasha
Graves, COEC Project Coordinator,
who presents the workshops. “Many
health departments actually have
federally funded mandates to provide
breast and cervical cancer screenings
for women and to assure that they
are receiving diagnostic and follow-up
care. These workshops have been
a great way for us to educate this
at-risk population while also helping
the health departments reach out
and encourage women to take advan-
tage of this valuable resource.”

Eighty men and women participat-
ed in the first four workshops in

Chatham County. In their evalua-
tions, participants reported increased
knowledge of genetic and environ-
mental risk factors and expressed
strong interest in seeing the program
spread to other churches in the area.
The COEC anticipates co-sponsoring
workshops in Lee, Harnett and
Sampson Counties later this year.

For more information about the
Breast Cancer, Genes and the
Environment workshop, contact
Neasha Graves at (919) 966-3746 or
at neasha_graves@unc.edu.

The COEC partnered with local ABC
television affiliate WTVD-11 last sum-

mer to produce and air two public service
announcements on sun safety and skin
cancer prevention. The 30-second spots,
which were broadcast from May through
August, featured CEHS member and skin
cancer expert Bill Kaufmann, PhD.

The series also included two 15-minute
segments on WTVD’s Sunday “Heart of
Carolina Perspectives” program, broadcast
in July and September. In these segments,
Dr. Kaufmann and UNC cancer genetics
expert Norman “Ned” Sharpless, MD
explained how melanoma develops, the
increasing incidence, warning signs and
preventive measures, and the relationship

between genes and the environment as
it relates to skin cancer. They also dis-
cussed the Center’s participation in the
international Genes, Environment and
Melanoma (GEM) study, which aims to
improve understanding of the causes of
malignant melanomas. Skin cancer
survivors Jon Peterson and Catherine
Andrews also appeared on the shows to
share their personal experiences battling
melanoma and to advocate for sun safety.

“This was a wonderful opportunity for
us to reach a wide audience in the region,
so we could inform people about the
importance of sun safety in reducing their
risk of developing skin cancer,” says
Neasha Graves, COEC Project Coordinator.

CEHS goes on air

to promote sun safety,

skin cancer prevention

Breast cancer workshops
encourage screening and prevention

�
Breast cancer workshops

encourage screening and prevention



Getting the (word on) lead out

The University of North Carolina
at Chapel Hill

Center for Environmental Health
and Susceptibility

http://cehs.sph.unc.edu/

COMMUNITY OUTREACH
AND EDUCATION CORE

Kathleen Gray, 919-966-9799
kathleen_gray@unc.edu

Neasha Graves, 919-966-3746
neasha_graves@unc.edu

Amy MacDonald, 919-966-2463
amyjmac@email.unc.edu

COMMUNITY OUTREACH AND EDUCATION NEWS COEC FEATURE

Reaching Out to the Community

The Community Outreach and Education Core (COEC) of the

UNC-Chapel Hill Center for Environmental Health and Susceptibility

translates Center research into knowledge that can be used to

improve public health and educates the public about how individual

and group susceptibilities interact with environmental and occupa-

tional factors to cause disease.

The COEC is partnering with the
North Carolina Department of

Environment and Natural Resources
(DENR) Children’s Environmental
Health Branch to staff and coordinate
the federally funded North Carolina
Childhood Lead Poisoning Prevention
Program (CLPPP). Environmental
Health Educator Amy MacDonald,
who joined the COEC staff in
September 2007 to coordinate CLPPP,
works with DENR staff, environmental
health specialists and local health
departments throughout the state
to provide outreach and education
on lead poisoning and prevention
to parents, childcare centers and
schools. Lead exposure, which is
particularly prevalent in children
exposed to lead-based paint, can
cause impaired growth and learning
disabilities. Children under the age
of six are most at risk.

MacDonald and COEC Project
Coordinator Neasha Graves conduct
educational workshops, hand out
information at health fairs, field media
requests and develop materials on
topics such as pregnancy and lead
poisoning that health departments
can use as educational tools.
MacDonald also answers calls to the
Childhood Lead Poisoning Prevention
Hotline (1-888-774-0071). During the
holiday season, she presented to 70

environmental health specialists
from across the NC Piedmont region
on the recent federal lead-related
toy recalls, and was interviewed on
UNC-TV about lead and toys.

MacDonald recently completed
risk assessor and lead inspector
training, enabling her to go into
the homes of poisoned children to
determine the source of the lead
poisoning. She plans to enhance
other DENR-funded initiatives in the
coming year, some of which include
teaming up with local health depart-
ments to offer training on lead abate-
ment and lead-safe work practices.

MacDonald, who before joining
the COEC was a climate policy
educator for Environmental
Defense and the Southern Alliance
for Clean Energy, also works on
environmental health aspects of
climate change. As one of 1,000
people in the United States trained
to present Al Gore’s slide show
from “An Inconvenient Truth,”
she has done several presentations

in North Carolina on the health
impacts of climate change and is
working with the town of Chapel Hill
on its carbon reduction efforts.

For more information on lead
poisoning prevention outreach and
the environmental health aspects
of climate change, contact Amy
MacDonald at (919) 966-2463 or
at amyjmac@email.unc.edu.

Lead is invisible to the naked eye and
has no smell. Washing children’s hands often,

especially before they eat and after
playing outside, can reduce exposure.
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advances in technology that
have come out of biomedical
science over the last 10 years,
we now have the ability to, in
much greater detail, under-
stand the complexities
of human biology by using
appropriate experimental
populations,” Threadgill notes.

Successfully developing
the Collaborative Cross will
enable Threadgill and other
researchers to perform
detailed laboratory studies
to explore the links between
genetic variation and environ-
mental influences. One study
already underway, an obesity-
related collaboration with
two other UNC investigators,
puts the mice into a model
of the human built environ-
ment to see how that environ-
ment influences the develop-
ment of obesity and other dis-
eases, based on the differing
genetics of the mouse strains.
Fellow CEHS member and
Nutrition Professor Daniel
Pomp actually designed a
mini-environment for the mice
that allows the investigators
to observe whether the mice
want to exercise (Do they act
like “couch potatoes,” or

choose to go to the mouse
“health club”?), how much
they exercise, their metabo-
lism level, and how those
factors interact with their
genetic makeup to alter the
health of the individual.

This experimental mouse
population will also be used
in studies such as those being

performed now by two of
Threadgill’s graduate students,
Michele La Merrill and
Michelle DeSimone, to under-
stand how genetics plays a
role in an individual’s suscep-
tibility to exposure to dioxin
and trichloroethylene and the
possible links to cancer. (See
articles in this newsletter.)

A geneticist by training,
Threadgill credits the exis-
tence of Carolina’s CEHS for
drawing him into the field of
environmental health
research. “After coming to
UNC in 2000 and becoming
active in the CEHS, it really
provided me with a much

broader perspective on the
importance of the interaction
between genetics and environ-
mental factors.”

Threadgill sees many
benefits for North Carolinians
that can ultimately come out
of this research. “In North
Carolina, obesity rates are ris-
ing fast; cancer rates are high.

We want to identify genetic
signatures or types of individ-
uals that are more susceptible
to the influences of modern
society. Such influences could
include the built environment,
diet and exercise, or exposure
to certain chemicals. Once we
can make those identifications,
then we might be able to find
ways to prevent the higher
levels of these and other com-
mon diseases from developing
in those individuals.

“If we can understand
what is potentially increasing
someone’s risk for developing
a disease, we can hopefully
mitigate it in some way.” *
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Do they act like “couch potatoes,”

or choose to go to the mouse “health club”?


