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Scientists in our Environmental
Health Sciences Center exploit the
tools of contemporary molecular
biology to create novel organisms such
as mice with unique genetic properties.
These genetically-modified mice are
tested for how they differ in their
response to toxic chemicals from
ordinary mice. Our scientists carry out
such a strategy because they know
that toxicity is not just a property of
the chemical, but, like the infectivity
of a bacterium, a property shared
jointly with the host.

Human hosts differ not only in
genetic endowment, but in their
histories and experiences and social
settings. Such variations in the host
complicate our understanding of toxic
risks. Environmental differences are
particularly important during the early
years because of their strong influence
on our vulnerability to toxic exposures.
Lead is a toxic hazard that exemplifies
these complications.

Lead poisoning in children has
been a scourge since antiquity. We
no longer see many cases in the U.S.
that require medical treatment, thanks
to alert public heath authorities and to
programs and organizations such as
our own Get the Lead Out (GLO)
initiative and the efforts of the Coalition
Against Lead Poisoning. Instead, we
now see it in more insidious forms
because the exposure levels are lower
and their expression more elusive. For
example, lead toxicity may take the
form of lowered IQ scores, or a

tendency to suffer from attention
deficits. We don’t see these forms of
toxicity directly; we detect them with
instruments such as intelligence or
other diagnostic tests. However, such
diagnostic tests reflect not only the
direct biological effects of lead but all
the other factors that determine IQ
and behavior. What we typically do in
our research is to compensate
statistically for these other factors to
try to obtain a “pure” estimate of the
effects of lead or whichever other
chemical is the subject of our scrutiny.

We know that exposure to lead is
not random. Certain communities are
more at risk than others—
communities that inhabit older, often
decaying housing contaminated by
lead paint, a legacy of the time when
it was still legal to apply it in dwellings.
But decaying housing is correlated
with low income, unstable families,
and menacing neighborhoods. All
these factors influence IQ scores.

These perplexities are increasingly
recognized. Some researchers have
asked, “Can we really separate the
effects of lead [or other toxic



Opanashuk Lab:
PCB and Dioxin Neurotoxicity

Throughout the Lifespan

Dr. Lisa Opanashuk and the members of her lab are interested in identifying environmental
risk factors that may contribute to developmental disabilities and neurodegenerative processes
associated with aging. Their overall research theme centers on discovering vulnerable cellular
targets and molecular mechanisms of neurotoxicity in the brain during development and
later in life. The immature nervous system is particularly sensitive to damage produced by
toxicant exposures. One reason for this increased sensitivity is that the blood brain barrier,
which serves to protect the brain by limiting penetration of chemicals, does not completely
form until six months of age. Another reason is that brain development occurs during a
protracted time period and neurological damage may occur following toxicant exposure
during a number of developmental time points, including gestation and lactation. The aging
nervous system is also more vulnerable to environmental toxicant exposure due to its
diminished ability to defend against injury and a reduced capacity to compensate for disrupted
neurological function. Thus, understanding both the cellular and molecular mechanisms of
environmental neurotoxicity increases our ability to mitigate or even prevent neurological
damage throughout an individual’s lifespan.

In collaboration with investigators both in the Environmental Health Sciences Center
and the University of Rochester’s Interdepartmental Neuroscience Program, Opanashuk’s
current research is focused on defining cellular, gene and protein targets of neurotoxicity
following exposure to PCBs or dioxin throughout an organism’s lifespan. These compounds
have been associated with cognitive, auditory and motor neurological abnormalities following
exposure during development or adulthood. PCBs and dioxin are both members of the
polyhalogenated hydrocarbon family of compounds. Exposure to either is a profound health
hazard because these compounds have a wide environmental distribution and persist in
ecosystems. Furthermore, these chemicals also accumulate and remain present in human
tissues for extended periods of time.

Two graduate students, Mary Williamson and Donna Lee, are accomplishing the majority
of research in the Opanashuk laboratory. Mary has been working to identify various cellular,
gene, and protein targets of developmental dioxin neurotoxicity. She has identified a vulnerable
neuronal population and she is currently working to further understand the adverse impact
of dioxins on the developing brain. Donna’s project focuses on determining whether exposure
to PCBs damages dopaminergic neurons in the brain region that deteriorates in Parkinson’s
disease patients. She is currently studying the mechanisms by which PCBs injure dopamine
neurons. Her future objective is to establish whether PCB exposure predisposes the nervous
system to become more vulnerable to oxidative damage that results from either toxicant
exposure or the normal aging process.

 Both Donna and Mary provide a description of their research on the following page.
Additional projects, with the help of research associate Bryan Thompson, endeavor to identify
the molecular mechanisms underlying developmental dioxin/PCB neurotoxicity during neural
precursor cell development and on auditory function.

My Environment, My Health, My Choices
Partners with Monroe High School on School-Wide
Environmental Health Theme

The University of Rochester’s
Environmental Health Sciences Center
(EHSC) and Monroe High School, in the
City of Rochester, have launched a
partnership focused on environmental
health that will engage students, school-
wide, in interdisciplinary projects,
courses, and activities exploring the link
between health and the environment.

Monroe High School is participating in
the My Environment, My Health, My
Choices project, led by Dina Markowitz,
Ph.D. and funded by the National Institute
of Environmental Health Sciences.
Monroe teachers will work with
environmental health and curriculum
development experts at the university to
develop innovative projects for all subject
areas. 

“The Rochester City School District is
fortunate to have as a partner the
University of Rochester School of
Medicine & Dentistry,” said
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lowering of IQ score by six points. They
cumulate to yield a score about half the
average of 100. This is not an unrealistic
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Scientists in our Environmental
Health Sciences Center exploit the
tools of contemporary molecular
biology to create novel organisms such
as mice with unique genetic properties.
These genetically-modified mice are
tested for how they differ in their
response to toxic chemicals from
ordinary mice. Our scientists carry out
such a strategy because they know
that toxicity is not just a property of
the chemical, but, like the infectivity
of a bacterium, a property shared
jointly with the host.

Human hosts differ not only in
genetic endowment, but in their
histories and experiences and social
settings. Such variations in the host
complicate our understanding of toxic
risks. Environmental differences are
particularly important during the early
years because of their strong influence
on our vulnerability to toxic exposures.
Lead is a toxic hazard that exemplifies
these complications.

Lead poisoning in children has
been a scourge since antiquity. We
no longer see many cases in the U.S.
that require medical treatment, thanks
to alert public heath authorities and to
programs and organizations such as
our own Get the Lead Out (GLO)
initiative and the efforts of the Coalition
Against Lead Poisoning. Instead, we
now see it in more insidious forms
because the exposure levels are lower
and their expression more elusive. For
example, lead toxicity may take the
form of lowered IQ scores, or a

tendency to suffer from attention
deficits. We don’t see these forms of
toxicity directly; we detect them with
instruments such as intelligence or
other diagnostic tests. However, such
diagnostic tests reflect not only the
direct biological effects of lead but all
the other factors that determine IQ
and behavior. What we typically do in
our research is to compensate
statistically for these other factors to
try to obtain a “pure” estimate of the
effects of lead or whichever other
chemical is the subject of our scrutiny.

We know that exposure to lead is
not random. Certain communities are
more at risk than others—
communities that inhabit older, often
decaying housing contaminated by
lead paint, a legacy of the time when
it was still legal to apply it in dwellings.
But decaying housing is correlated
with low income, unstable families,
and menacing neighborhoods. All
these factors influence IQ scores.

These perplexities are increasingly
recognized. Some researchers have
asked, “Can we really separate the
effects of lead [or other toxic
chemicals] from these other factors
that almost seem glued to them? Can
we really isolate the effects of lead
from its social environment?” Some
of us, in fact, are coming to believe
that it is an unrealistic or even
impossible task. We point to the
principle of Effect Modification, by
which we mean that the association

of lead exposure with IQ score varies
across the magnitude of some other
factor.

We possess an abundance of
information about social class and
health—wealth equals health: lower
incomes foster more disease and
shorter lives. They mean reduced
educational opportunities for children;
more days missed from school
because of illness; less adequate
nutrition; more family disruption.
All conspire to diminish IQ scores.
To help visualize how such stress
factors might work together, I’ve
drawn the accompanying figure.
Each stressor contributes to a

What is a toxic environment?

What is a toxic environment?
Continued from page 1.

University of Rochester
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