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Minutes Of The National Advisory Environmental Health Sciences Council

May 21, 2001

The National Advisory Environmental Health Sciences Council was convened for its one-
hundred third regular meeting on May 21, 2001, at 8:38 a.m., in the Rodbell Auditorium,
National Institute of Environmental Health Sciences (NIEHS), Research Triangle Park, North
Carolina. The meeting was open to the public on from 8:38 a.m. until 2:05 p.m. The meeting was
closed for consideration of grant applications from 2:05 p.m. until 4:10 p.m. Dr. Kenneth Olden

presided as Chair.

Members Present:

Daniel Baden, Ph.D.

Joan M. Cranmer, Ph.D.

Dale Eastman

George Friedman-Jiménez, M.D.
Michael A. Gallo, Ph.D.
Frederick P. Guengerich, Ph.D.
Barbara S. Hulka, M.D., M.P.H.
R. Michael McClain, Ph.D.
Daniel Nebert, M.D.

Peggy Shepard

Robert D. Wells, Ph.D.
Harriett M. Wieder

Ex Officio Members Present:

NZA

Liaison Members Present:

Daniel Acosta, Ph.D.
Thomas Sinks, Ph.D.
Robert Spengler, Ph.D.
Hal Zenick, Ph.D.

Members of the Public Present:

Evan Myers, Ph.D., Duke University

Federal Employees Present:
NIEHS Staff:
Beth Anderson

Martha Barnes
Linda Bass, Ph.D.

Members Absent:

Nancy Chuda

Noreen M. Clark, Ph.D.

Deeohn Ferris, J.D.

Philip M. lannaccone, M.D.,

Michael Karin,

Ph.D.
Ph.D.

Martyn T. Smith, Ph.D.

Ex Officio Members Absent
David N. Erwin, Ph.D.
Susan M. Sieber, Ph.D.
Roberta F. White, Ph.D.

Liaison Members Absent:

Roy Fleming, Ph.D.

Medical Center
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Sharon Beard

David Brown

Juanita Clement

Gwen Collman, Ph.D.
Allen Dearry, Ph.D.
Dwight Dolby

Dorothy Duke

Thorsten Fjellstedt, Ph.D.
John French, Ph.D.

Mary Gant

Lerlita Garcia

Bill Grigg

Jerry Heindel, Ph.D.
J.T. Hughes

Zoe Huang, M.D.

Ethel Jackson, D.D.S.
Laurie Johnson

Annette Kirshner, Ph.D.
Cindy Lawler, Ph.D.
Edith M. Lee

Pamela Lemon

Francine Little

Tara Lovekamp

J. Patrick Mastin, Ph.D.
Michael McClure, Ph.D.
Julie McCormick
RoseAnne McGee

Claudia Miller, M.D.
Sheila Newton, Ph.D.
Liam O"Fallon

Joan Packenham, Ph.D.
Jerry Phelps
Christopher Portier, Ph.D.
John Pritchard, Ph.D.
Jackie Russell

Anne Sassaman, Ph.D.
Carol Shreffler, Ph.D.
William Suk, Ph.D., M.P.H.
Claudia Thompson, Ph.D.
Fred Tyson, Ph.D.
Bennett Van Houten, Ph.D.
Jose Velazquez, Ph.D.
Denise Warren

Brenda Weis, Ph.D.
Samuel Wilson, M.D.
Carolyn Winters

Mary Wolfe, Ph.D.

Gerri Wolfle

Other Federal Staff:

Peggy L. Jones, FDA

Debra Lewis, M.D., FDA
Rass M. Shayiq, Ph.D., CSR
Robin Wagner, Ph.D., ATSDR
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I. CALL TO ORDER AND OPENING REMARKS

The one hundred third regular meeting of the National Advisory Environmental Health Sciences
Council was called to order by Dr. Olden, who welcomed the Council members and expressed
his regrets for the ones who were not able to attend.

I1. REVIEW OF CONFIDENTIALITY AND CONFLICT OF INTEREST PROCEDURES
- Dr. Kenneth Olden

Dr. Olden read the requirements of the Government in the Sunshine Act. All aspects of the
meeting were open to the public except those concerned with review, discussion and evaluation
of grant applications and related information. The Chairperson explained policies and procedures
regarding confidentiality and avoidance of conflict of interest situations.

I11. CONSIDERATION OF MINUTES OF FEBRUARY 12-13, 2001 MEETING
Council members accepted the minutes without change.
IV. FUTURE COUNCIL MEETING DATES

September 10-11, 2001 (Monday and Tuesday) in Research Triangle Park
Feb 11-12, 2002 (Monday and Tuesday) in Bethesda
May 20, 2002 (Monday, the Retreat will follow on May 22-23) in Research Triangle Park

V. REPORT OF THE DIRECTOR, NIEHS - Dr. Kenneth Olden

Dr. Olden began his report with a brief discussion on the retreat, and explained that he would
have to leave the retreat early to attend the Senate hearings. The delay in determining the results
of the election and having a new administration has caused the hearings to be delayed this year.
Topics that would be discussed at the retreat include: Parkinson's Disease, Uterine Fibroids, and
Toxicogenomics. Congresswoman Louise Slaughter will participate in the retreat. She is
interested in women's health issues and previously introduced a bill on women's health and the
environment.

He mentioned that a director for the National Institutes of Health has not been selected.
According to comments from Dr. Tommy Thompson, Secretary, Department of Health and
Human Services, the decision may be a long way off.

Dr. Olden reported on several budget issues.

e We are in the midst of budget hearings. NIH testified in an unusual manner because we
didn't have the President's budget to defend. The budget in detail had not yet been
forwarded. The House of Representatives had what were called “"theme hearings."
Institutes were invited to make presentations as parts of a panel, and NIEHS testified
under the "Lifespan" theme. Participants used 3-5 minutes to make their case without
having to defend a budget. Historically every institute was given one hour to make its



Minutes Of The May 21, 2001 NAEHSC - DERT Page 4 of 10

presentation and answer questions. This year, four institutes had one hour. At least four
institutes did not get a chance to testify at all because the last panel was canceled.

o Congressman Regula is a champion of biomedical research. Many members of the
Appropriations Committee are interested in the NIH, and several of them have visited
DHHS organizations. Since many of the members are new, it is important that we all get
a chance to make a case before them, because there is a competition for dollars. This year
the competition is very severe. NIH has been singled out among scientific agencies for an
increase, whereas other agencies have not fared as well. There is a lot of concern about
giving NIH a 13.5% budget increase while some agencies are actually losing money. This
is the best budget we have had from the Office of Management and Budget (OMB) in
more than 20 years. We had the NIH budget hearings last week in the House of
Representatives and they went well. The Senate hearings are scheduled for May 23.

e We also had a new set of hearings this year - the Superfund (SF) Basic Research and
Worker Training Program. The Agency for Toxic Substances and Disease Registry
(ATSDR) and NIEHS had the opportunity to make their case directly to the Committee
(VA/HUD and Independent Agencies). Historically, the SF budget has been provided to
us through the Environmental Protection Agency (EPA). This was our first increase that
went all the way to Congress. It was not hard to make a case for the continuation of the
program and for more dollars because the products generated have been very impressive.

Dr. Olden discussed several congressional concerns.

o The Senate is very interested in stem cell research. They are mostly concerned about
adult stem cells versus embryonic stem cells. At this point, we simply do not know
enough about the two types of cells to really know whether one is better or worse than the
other.

« Citizens have contacted members of Congress about the increase of health care costs.
They have intimated that research contributes to that increase. There is a sentiment that
the emphasis should be on behavioral research: altering behavior to stop smoking,
exercise more, have better diets, etc. One is more likely to have better health and fewer
health problems by adopting lifestyle changes, thus lowering costs of health care.
Prevention is also high on the public's list of priorities. The prevention interest would
serve our Institute because everything we do is in the arena of prevention.

o Congress is also concerned about what NIH is doing to recruit more mathematicians,
engineers, and computer scientists into biomedical research. It is something we have been
thinking about but we are going to have to do some more cross-training in order to make
this work.

e They are also interested in access to quality care. They believe that quality of care tracks
where the research dollars are. In other words they believe research dollars are
concentrated on the east and west coasts. If this is the case, they believe that the quality
of care decreases in the middle U.S. If there is no good research institution or health
research facility in a particular state, it is unlikely that the quality of care is comparable to
the quality of care of those living in states with better research facilities. Disparity in rural
health is another concern.

« Stability of biomedical research is something we are all concerned about. We are talking
about the stability after 2003. What happens when the budget doubling effort ends? If the
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budget does not increase, there is a concern about how well we will manage our grant
portfolio and our research dollars to make sure we can provide the infrastructure to
universities and support our commitment without devastating our capacity for funding
new grants and initiatives.

Congress is very much concerned about environmental causes of breast cancer.
Congresswoman Nita Lowey, Senator Harry Reid and Senator Lincoln Chafee have
introduced a bill proposing to create multidisciplinary breast cancer centers throughout
the U.S. to look at the environmental causes of breast cancer. (Handout is available upon
request). The bill authorizes $30M/year for five consecutive years to get this effort
accomplished. Dr. Olden has had conversations with Dr. Richard Klausner [Director of
the National Cancer Institute (NCI)] in case this does occur. Previously they had
discussed creating joint centers between NIEHS and NCI. Those institutions that have
centers from both Institutes have a critical mass of expertise to address environmental
and the genetic basis and clinical components of cancer. Dr. Olden stated that this should
be an easy and much-needed marriage between the two Institutes. (Handout is available
upon request).

Dr. Olden also discussed for the following:

NIEHS attended a meeting with the U.S. Geological Survey (USGS) sponsored by
Congressman Regula. The idea of the meeting was to talk about partnerships we already
have with USGS. Impressive research activities exist in the area of exposure with USGS.
The hearing went very well. State health agency officials from Seattle, Washington also
participated.

Dr. Olden participated in an event organized by the Children's Health Environmental
Coalition (CHEC). CHEC's founders, James and Nancy Chuda, had a reception on
Capitol Hill to introduce the new initiative, "child-proofing your home."” This initiative
was also aired on "Good Morning America" and an evening talk show. Several senators
attended this event, among them Senator Clinton, who is very interested in children's
health. NIEHS, EPA, and the Centers for Disease Control (CDC) have been major
players in children's health as it relates to environmental health and safety. Senator
Clinton is also interested in prevention.

Dr. Daniel Acosta, outgoing President of the Society of Toxicology, allowed NIEHS to
hold a Parkinson's Disease workshop at the Society's recent meeting. NIEHS had not in
the past been able to have a session on a disease-oriented topic. NIEHS chose to have the
session on Parkinson's Disease since there have been several exciting breakthroughs. We
invited grantees to participate and we had a good turnout. Chemicals used in the studies
may not be the ones primarily responsible as environmental factors, but ones which
allowed investigators to develop interesting models of the disease. Dr. Olden believes
that in time we will be able to identify some of the environmental risk factors.

NIEHS has begun discussions with the American Chemical Council (ACC) and others
concerning what to do with the volume of new information NIEHS will obtain from using
toxicogenomic technologies in the next 5-10 years. We want to generate partnerships and
friendships with industries. Having this new data will present more opportunities for
successes. Unfortunately, this will also create more opportunities for conflict and
opposition. We will have a large amount of data that will be complex and confusing for
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awhile. We don't want interest groups and the press using the data prematurely to frighten
the American public or to misinterpret the data - we want the data used wisely. We want
to be able to agree on what some of the scientific issues are and maybe organize an
"environmental court” or blue ribbon panel of experts to look at the data as they are being
developed and interpret the information for the public and for policy makers. Discussions
about how to accomplish this are ongoing.

The General Accounting Office (GAO) report on cell phones has been released. The
GAO looked at all the studies that were done on cell phones and they concluded that
there does not appear to be a major health impact; however, these are small studies. The
National Toxicology Program is looking at studies being done abroad and may decide to
invest in additional studies. However, the GAO report to Congress concludes that no
additional research dollars need to be appropriated for this type of research.

There in an interesting report released by the Institute of Medicine on Agent Orange. The
report is on a link between acute myelogenous leukemia in children and paternal
exposure to Agent Orange. If this is confirmed, it is similar to studies that have been done
at NIEHS with DES which demonstrated that the risk of cancer has been passed on to the
second generation. This generated a fair amount of concern and we are in the midst of
Agent Orange discussions with the Vietnamese Government and scientists.

Dr Olden commented on several staffing changes in the Institute

Dr. Olden reported on the status of the Scientific Director search. NIEHS has identified
an individual to fill this position; however, an announcement cannot be made until the
Department reviews the appointment.

NIEHS will announce the new director of the Environmental Toxicology Program about
the same time we announce the Scientific Director.

NIEHS is initiating a search under the Tenure Track Program for an X-ray
crystallographer. This position will be announced soon.

Dr. Allen Wilcox has been named editor of the Journal of Epidemiology. He has been
chief of the Epidemiology Branch for the past 8 or 9 years. Dr. Wilcox is an
internationally-respected epidemiologist. Dr. Dale Sandler will replace Dr. Wilcox in this
position. He will stay on as a staff investigator but some of his time will be devoted to
running the Journal.

Dr. Olden concluded his report with several papers he passed out on the following subjects
(handouts are available upon request):

A paper published in the New England Journal of Medicine by Dr. Walter Rogan on the
study supported by the NIEHS on effect of chelation therapy with Succimer on
neurocognitive development in children exposed to lead. He also included an article that
was published in the New York Times Science on the same study, which concluded that
chelation therapy had no effect on reversing neurocognitive consequences of low levels
of lead.

A paper co-authored by Dr. Gwen Coleman based on studies that NIEHS co-funded with
the NCI looking at the link between exposure to DDT and PCBs and breast cancer. The
conclusion is that there appears to be no link, based on a meta analysis of five groups of
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1400 cases and 1642 controls. This article was published in the Journal of the National
Cancer Institute.

« An article by a grantee in the Superfund Basic Research Program, Dr. Joshua Hamilton,
on arsenic as an endocrine disrupter. We had known for years that arsenic not only is
toxic, but is also a carcinogen; however we didn't understand the mechanism.

e A paper by Dr. John Peters and his colleagues from UCLA on the association between air
pollution and lung growth and development in children. They looked at particulate matter
in the 2.5-10 micron range and found major impairments of development and function in
the most severe air pollution.

e An article on climate and amphibian declines by Dr. J. Alan Pounds of work supported
through the NIEHS/Fogarty International Center/ National Science Foundation initiative,
"Ecology of Infectious Disease." The article demonstrated that exposure to UV radiation
as a function of climate change causes developmental problems to exposed eggs and
more infections when the eggs are hatched.

As an introduction to the scientific presentations to follow and presentations at the Leadership
Retreat, Dr. Olden reported to the Council that NIEHS will focus its new clinical activities under
an intramural program called the "Center for Complex Diseases,” which will ultimately focus on
prevention. The Laboratory of Women's Health is a part of this effort. He then introduced Dr.
Evan Myers, Assistant Professor of Obstetrics and Gynecology, Duke Medical Center.

VI. MANAGEMENT OF UTERINE FIBROIDS - RESULTS OF ASYSTEMATIC
REVIEW - Dr. Evan Myers

An abstract of Dr. Myers' presentation is found in Attachment A. He began his talk by describing
the work of Duke's Evidence-based Practice Centers funded by the Agency for Healthcare
Research and Quality and the history of the topic, management of uterine fibroids. This issue
was suggested by the American College of Obstetrics and Gynecology and addressed nine
specific questions. Those questions and the study's findings related to them are described in the
attached abstract.

VIl. AN APPROACH TO STUDY WOMEN'S HEALTH AND THE ENVIRONMENT -
Dr. Barbara Davis

An abstract of Dr. Davis' presentation is found in Attachment B. Dr. Davis' abstract describes the
background of the Division of Intramural Research's Laboratory of Women's Health, and she
indicated that a number of diseases that uniquely or disproportionately affect women are being
studied at the Institute. She emphasized their integrative approach utilizing epidemiology,
pathology, animal models, cell-based mechanistic studies and clinical studies in investigating the
potential environmental links to reproductive and developmental defects, breast and ovarian
cancer, and osteoporosis. She focused her report on the fibroid study as an example of a
significant new effort involving this integrative approach.

VIIIl. FUTURE DIRECTIONS OF THE NATIONAL TOXICOLOGY PROGRAM - Dr.
Christopher Portier
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Dr. Portier reviewed the goals of the National Toxicology Program (NTP), which may be
summarized as the coordination, development, and validation of test methods and
communication of the results to stakeholders. Regarding the current testing program, there are
150 on-going studies, and the NTP expects to start 60 new tests of various sorts this year. Special
areas of emphasis include DNA-based products (e.g., genetically modified foods, gene therapy,
vaccine vectors) and herbal medicines.

The purpose of the two NTP Centers--the Center for Evaluation of Alternative Toxicological
Methods and the Center for Evaluation of Risks to Human Reproduction--is the translation of
NTP output into regulatory action. Dr. Portier described the activities of these and also the
Report on Carcinogens. A very important aspect of NTP activities relates to databases. NTP is
working towards making these widely available on the World Wide Web. This effort will also
address the redesign of the bioassay, where there is a great need to use existing information, and
linkages between existing toxicology data and information that will come from the new
toxicogenomics initiatives. Finally, an important question that will be asked relates to what
important risk assessment issues can be addressed by databases.

Dr. Portier told the Council that the NTP will hold a retreat in August to discuss research
initiatives. The topics include transgenic models and toxicogenomics studies, transgenic animals
in cancer testing, and toxicogenomics research, and will address mechanisms to accomplish these
initiatives. He concluded his remarks with a comment that new hires within the Environmental
Toxicology Program reflect the shift in emphasis to non-cancer endpoints, and reminded Council
of the goal of NTP (to improve the scientific basis for risk assessment) and the Institute's mantra
("Good Science for Good Decisions").

There followed a lively discussion of a number of issues regarding Dr. Portier's comments and
directions of the NTP.

IX. REPORT OF THE DIRECTOR - Dr. Anne Sassaman

Dr. Sassaman referred Council to the agenda book for Reports of the Directors, Division of
Intramural Research and Extramural Research and Training, respectively. (See Attachments C
and D)

Dr. Sassaman began her report with a summary of the NIEHS activities in the Minority
Supplements Program. She described the Program and provided statistics on NIEHS's
participation since 1996. She also gave the Council some example of "success stories" from the
recipients of these supplements and engaged in a discussion of ways to promote and enhance the
Program. Council members were pleased at the Institute's efforts and results and encouraged
staff to seek ways to expand it.

In April the Division sponsored a Science Forum, bringing to the Institute senior post-docs and
early career ("K") awardees supported by NIEHS. The meeting was deemed by all participants to
be a success, an effort that should be repeated on a regular basis. The participants were able to 1)
learn about the scope of NIEHS-supported science and program areas; 2) network with other
developing scientists and present their work in a friendly setting; 3) learn about NIH extramural
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process in a "grantsmanship” session; 4) learn about the "TIP" or K22 program and its benefits;
5) benefit from sharing of job search experiences; and 6) develop a relationship with NIEHS and
its staff. Benefits to the Institute included a stronger relationship with this cadre of young
scientists and the possibility of thereby strengthening the research portfolio through their interest
and participation.

She concluded her presentation with two additional items. Council concurred with the topics for
Fiscal Year 2002 SBIR contracts which had been reviewed in more detail by an ad hoc Council
subcommittee. The Council was also provided with information about the status of NIH's newest
institute, the National Institute of Biomedical Imaging and Bioengineering, especially how grant
applications that would ultimately be funded in/by that Institute are being handled until the
Institute structure can be put into place.

You may access copies of the slides used in Dr. Sassaman's presentations by going to the web site.

X. CONCEPT CLEARANCES

Small Animal Neuroimaging. The concept document is found on the list of attachments under
D. Dr. Cindy Lawler presented this initiative, which is designed to identify the most promising
applications of imaging modalities and suitable mechanisms for supporting neurotoxicologists in
their use of brain imaging. The plan calls for a workshop to address and identify the
opportunities and needs, followed by appropriate initiatives to address these. The Council
unanimously endorsed the plan and, noting the high costs of instrumentation, urged staff to
leverage the costs by collaborating where possible with other institutes and centers that may have
common interests.

New Concepts in Reproductive and Developmental Toxicology. (See list of attachments under
D.) Dr. Jerrold Heindel, Organ and Systems Toxicology Branch, provided background on recent
advances in developmental biology, molecular biology, and genomics as they relate to new
opportunities to examine the site and mechanism of action of environmental toxicants that may
affect reproduction and development. While NIEHS has a long-standing history of the support of
research into developmental and reproductive toxicology, this particular initiative would propose
to use new technologies and model organisms to develop a complete description of the
mechanism of action of specific toxicants that affect the developing organism or any aspect of
the developing or functional reproductive system. It is envisioned as a multi-step program with
the unique feature of collaboration with the American Chemistry Council (ACC) in some
aspects. The first step, which would involve funding from the ACC but with no deviation from
the usual process of peer review and funding, is expected to be a solicitation for exploratory
research, followed by additional Requests for Applications or Program Announcements to
develop hypothesis-driven, mechanistically based projects that fully develop the mode and
mechanism data. Council members were supportive of the concept, expressing the opinion that it
is timely and that the interactions with the ACC represent a potentially productive partnership.
The vote was for approval.

CLOSED PORTION OF THE MEETING
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The meeting was closed to the public in accordance with the determination that it was concerned
with matters exempt from mandatory disclosure under Sections 552b(c)(4) and 552b(c)(6), Title
5, U.S. Code and Section 10(d) of the Federal Advisory Committee Act, as amended (5 U.S.C.
Appendix 2).

There was a discussion of procedures and policies regarding voting and confidentiality of
application materials, committee discussions and recommendations. Members absented
themselves from the meeting during discussion of and voting on applications from their own
institutions, or other applications in which there was a potential conflict of interest, real or
apparent. Members were asked to sign a statement to this effect.

XI. REVIEW OF APPLICATIONS

The Council considered 125 applications requesting $39,664,380 in total cost. The Council
recommended all 125 applications with total cost of $39,664,380.

XI1. ADJOURNMENT OF THE NAEHS COUNCIL
The meeting was adjourned at 4:10 p.m. on May 21, 2001.
XIIl. REVIEW OF FDA APPLICATIONS

The Council considered 41 applications requesting approximately $8,439,681 in direct costs. The
Council recommended approval of all submitted, approved applications.

ATTACHMENTS

A. Abstract - Dr. Myers

B. Abstract - Dr. Davis

C. Report of the Director, DIR In Adobe Acrobat Format

D. Report of the Director, DERT

SBIR Concept Clearance

Announcement of New Biomedical Imaging and Bioengineering Institute
Bioimaging Powerpoint Presentation

DERT Staff Activities

Small Animal Neuroimaging

New Concepts in Reproductive and Developmental Toxicology
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Concept Clearance
for
New Concepts in Reproductive and Developmental Toxicology

Introduction

Recent advances in developmental biology, molecular biology and genomics
present a unique and timely opportunity to examine the site and mechanism of
action of environmental toxicants that affect reproduction and development and
to thereby set the stage for intervention and prevention strategies. Major
discoveries have recently been made in the areas of components, mechanisms
and processes of normal development at the molecular level in various models
including the fruit fly, zebrafish, frog, nematode, yeast and the mouse. Seventeen
signaling pathways are currently recognized which probably represents the
majority of the pathways used in development and differentiation of organs and
tissues of these species. It appears that the molecular components of these
pathways are substantially conserved among animal phyla and that they are used
repeatedly in various combinations at different times and locations in the
developing embryo and fetus. As described in a recent review (Scientific Frontiers
in Developmental Toxicology and Risk Assessment: National Academy Press,
Washington D.C. 2000), species differences in development involve different
times, locations, and combinations of these pathways. Many of the kinds of cell
responses to signals are also conserved, including selective gene expression,
secretion, and cell proliferation and cell migration. This information allows the use
of model organisms in mechanistic research in reproduction and development and
extrapolation to humans by examination of gene orthologs and homologs.

In addition, the recent sequencing of the human genome along with that of
several other species is providing information on the similarities and differences in
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the number, type and organization of genes. Recent technological advances in
genomics now allow for the examination of the control of gene expression during
development using RNA isolated from embryos and fetuses. The use of DNA
micro-array technologies to assess changes in gene expression is a rapidly
growing research area that will have a large impact on many fields, including
developmental toxicology and reproduction. This technology will allow a global
perspective on how an organism responds to a specific stress, drug, or toxicant.
Data generated in these experiments will provide information on the signature of
cellular networks of responding genes, help define the important target molecules
involved in toxicity, and aid in the development of future biomarkers. Experiments
using micro-array technology will help define the complex regulatory circuitry
within a cell, tissue and organ that responds to specific stressors. This technology
may help pinpoint the relevant cascade of biochemical and molecular events that
are potentially amenable to positive modulation, thereby preventing birth defects.

The science of proteomics promises to take over where genomics leaves off and
provide data on tissue and time specific protein expression as well as post
translational modifications altering protein activity. Finally, metabonomics wiill
soon provide a profile of cellular metabolism.

The use of these new technologies and model systems in reproductive and
developmental toxicology will have a major impact on our ability to develop a
thorough understanding of basic mechanisms of development and reproductive
function as well as an improved knowledge of species differences which will all
contribute to improved public health via the development of intervention and
prevention strategies.

It is also clear that there is great potential to use the model organisms and
genomics approaches to develop new high throughput screens for the
determination of the developmental or reproductive toxicity of environmental
agents. These screens based on gene expression profiling or proteomic or
metabonomic technologies would be expected to be faster and cheaper than
current animal models.

The program developed under this concept clearance will be, in part, done in
collaboration with the American Chemistry Council (ACC). The ACC is a not-for-
profit organization sponsored by member companies of the U.S. chemical
manufacturing industry. The ACC administers the industry's environmental,
health, and safety performance improvement initiative known as Responsible
Careil The ACC and its members have affirmed their commitment to Responsible
Careil and the American publics’ right to know by initiating a five-year
Long-Range Research Initiative (LRI) program supported by $100 million in funds
committed to fund essential research and expedited product testing. These funds
are targeted toward increasing the knowledge of the potential effects that
chemicals have on human health and the environment. The joint sponsorship of
initiatives related to reproductive and developmental toxicology by the NIEHS and
the ACC is a unique collaboration of Government and Industry to support novel,
high potential research that will contribute to the improvement of the health of the
American public by improving the quantity and quality of data available on
reproductive and developmental toxicants that can be used in the risk assessment
process.

Research Goals and Scope

The objectives of this proposed multistep program are to use the new
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technologies and model organisms to develop a complete description of the
mechanism of action of specific toxicants that affect the developing organism or
any aspect of the developing or functional reproductive system. The mode and
mechanism data will include the toxicants interaction with specific molecular
components of cellular or developmental processes and the consequences of
those interactions, namely the developmental defect and/or functional deficit that
may alter an individuals sensitivity to the development or exacerbation of disease.
A complete description of the mechanism of action of a toxicant must also include
the metabolism and disposition of the agents. Therefore this program will also
develop metabonomic technologies that will aid in the acquisition of this data.
Further, information on species sensitivity and genetic polymorphisms in the
genes found to be involved in the toxic effect will be examined. This information
will then be used to develop human studies, including epidemiological studies, in
order to evaluate the human relevancy of the animal data and to develop, where
appropriate, intervention and prevention strategies. It is anticipated that the
accomplishment of these goals will require the interaction and collaboration of
developmental biologists, molecular biologists, developmental toxicologists and
epidemiologists. These collaborations will be encouraged by the activities of the
planned program.

In the animal studies the use organ/tissue selective toxicants that have been well
characterized in vivo as to the site of action will be encouraged. Applicants for this
program will also be encouraged to use environmentally relevant doses, dose
response curves and to relate the molecular mechanism proposed to the
developmental or reproductive defect in a cause and effect manner.

Human and/or epidemiological studies that will be developed under this concept
will build on the data from the animal studies and will therefore examine the
same/similar environmental agents and pathways in humans in order to
determine the relative sensitivity of the human, the role of polymorphisms and
metabolism in this sensitivity and to develop the extrapolations needed to inform
the risk assessment process and develop intervention and prevention strategies.

Another goal of this program is to use the new technologies of transgenics, model
organisms, genomics, proteomics and metabonomics to develop, design, test and
validate new high throughput screens to detect reproductive and developmental
toxicants. The development of these high throughput screens are a critical
component of this overall program as the data developed in these screens can
then be used to continue the cycle of examining newly discovered reproductive
and development toxicants for their mechanism of action and role in human
toxicity.

Mechanism

It is anticipated that this program will use multiple mechanisms to achieve the
stated goals. These include R21 exploratory/developmental grants requests for
applications (RFAs) for the first phase of the mechanistic, epidemiologic and high
throughput screens areas followed by either program announcements or
additional RFAs as a follow up to use the information gained in the exploratory
grants to develop hypothesis-driven, mechanistically based RO1s that fully
develop the mode and mechanism data.

Timetable

The first phase of this program is expected to be an R21 RFA entitled,
"Developmental Toxicology Exploratory (R21) Grants". This will be a joint

3o0f4 5/12/2010 10:55 AM



initiative supported by the NIEHS and the ACC with the NIEHS contributing $1.5M
per year for two years and the ACC contributing $500,000 per year for two years.
This initiative would support 12-15 awards.

Proposed Release Date: August, 2001
Proposed Receipt Date: December, 2001
Council Review: May, 2002

Anticipated Funding Date: July, 2002

Other initiatives under this program may or may not involve the ACC and their
exact goals and timetable will depend on the results of the first initiative and fiscal
priorities.
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Concept Clearance
for
Small Animal Neuroimaging

Introduction and Background:

Recent fundamental advances in the neurosciences have begun to provide insight
into myriad aspects of normal and disordered brain function. These insights have
emerged at levels ranging from the identification of molecular partners that
coordinate dynamic synaptic events to new understanding of circuit formation and
organization that underlie complex behavioral traits. The expanding knowledge
base created by these findings provides renewed hope that prevention, treatment
and cure of many brain disorders are achievable goals. To understand the
urgency of the need, conservative estimates for the United States alone indicate
that over 20 million individuals are impaired by some type of developmental brain
disorder and many millions more suffer from a neurodegenerative disorder. The
manifestations of the developmental disorders are often lifelong and include
behavioral, neurocognitive and emotional deficits. The symptoms of the
neurodegenerative disorders, although restricted primarily to later ages, are
equally debilitating and, other than Parkinson's disease, are untreatable. Other
than a few syndromes that cause mental retardation, such as Down's syndrome
or Fragile X syndrome, most developmental disorders are of unknown etiology.

Within the past decade, functional, molecular, and morphologic quantitative in
vivo imaging techniques have become widely used tools for providing data about
biochemical, genetic or pharmacological processes in living human brain.
Techniques such as positron emission tomography (PET), single photon emission
tomography (SPECT) and functional magnetic resonance imaging (fMRI) allow
neuronal processes to be imaged noninvasively and repetitively, whereas
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structural magnetic resonance imaging (MRI) provides detailed anatomical
information. These methodologies have been used with great success in humans
to elucidate the substrates for a diverse array of brain disorders, including
schizophrenia, autism, Parkinson’s disease and clinical depression. In many
cases, the ability to collect time series data has been crucial for testing
hypotheses about disease progression and/or influence of treatment
interventions.

Many toxicants (heavy metals, pesticides) are suspected of contributing to
neurodegenerative and neurodevelopmental disorders but the scientific linkage
has yet to be definitively shown for most. Controlled exposure experiments in
animals are essential to accomplish this goal, but have been hampered by a lack
of tools for assessing in vivo brain structure and function. Recent technological
innovations now make it possible to apply a variety of neuroimaging technologies
to small animals, including nonhuman primates, rats and mice. The availability of
these new technologies coincides with progress in developing animal models of
various neurodevelopmental and neurodegenerative dysfunctions and
improvements in assessment protocols for identifying deficits in animals that
correlate well with human deficits. The integration of neuroimaging techniques
with traditional neurotoxicological assessments has the potential to enhance
greatly the ability to relate behavioral, cognitive or motor dysfunction induced by
a toxicant to structural and functional brain pathology.

Research Goals and Scope:

Small animal models, particularly genetically engineered mice, are increasingly
recognized as powerful discovery tools in medical research. In the field of
environmental health sciences, genetic engineering aids evaluation of potential
interactions between disease susceptibility gene(s) and environmental factors in
the etiology of a variety of brain disorders. In most cases, however, the potential
utility of these animal models has not been fully realized. One of the limitations
has been the need to euthanize the animals to perform postmortem tissue or
molecular analyses. This prevents the researcher from observing in vivo, within
the same subject, the natural or perturbed evolution of the processes under
study. Instead, between-subjects designs are used typically, with the attendant
increases in variability and reduction in statistical power for detecting effects of
interest. The use of non-invasive imaging methodologies circumvents such
problems, as repetitive sampling allows detailed examination of the temporal
course of toxicant-induced functional and structural alterations.

A notable recent application of imaging technology has been the noninvasive and
repetitive measurement of the extent, duration and localization of transgene
expression in living animals. This has been achieved most often by using a classic
reporter gene approach, whereby a transgene is introduced whose mRNA
encodes a protein product that can serve as a membrane-bound receptor or,
alternatively, as an enzyme. A labeled probe is then introduced that interacts
selectively with the reporter transgene-encoded protein product, as either a
ligand or a substrate. This interaction is assayed by appropriate methodology
(e.g., PET) to allow quantitative measurement of gene expression. The ability to
measure cell-specific temporal regulation of gene expression in response to
carefully defined environmental perturbations in animal experiments represents a
powerful tool for elucidating environment-disease linkages.

The many recent technological innovations in biologic imaging were the focus of a
Division of Extramural Research and Training (DERT) workshop "Defining the



Potential of Multimodal Approaches to Research in Environmental Toxicology",
held at NIEHS in July 2000, and a featured topic at a subsequent science retreat
in December 2000. The growing realization of the promise of imaging approaches
was underscored by a special session held at the March 2001 annual meeting of
the Society of Toxicology, entitled "Innovations in Applied Toxicology:
Applications of Noninvasive Imaging in Toxicology™ and sponsored by the
Neurotoxicology Specialty Section. Experts who currently use and/or develop
imaging technologies were the featured speakers at these events. Recent
progress in diverse imaging modalities, ranging from light microscopy of signaling
elements in single cells to functional brain mapping with magnetic resonance
imaging were highlighted. The significant advantages afforded by imaging were
noted with numerous examples from disciplines where these approaches are well
established. Some of the critical needs that must be met to allow environmental
health science researchers to adopt these approaches were described as well.
Costs associated with these neuroimaging technologies are very high and new
instrumentation is often required. Combined NMR-PET equipment is under
development and will offer the opportunity to study brain structure and function
simultaneously. In the case of PET, while radiolabeled glucose and some other
compounds are easily obtainable, the availability of an on-site cyclotron is needed
to generate many of the necessary radiolabeled tracer ligands.

At present, neurotoxicologists have limited knowledge of, and access to, these
innovative technologies and the associated expertise; this presents a formidable
barrier to their application in areas of environmental health science. The NIEHS
can play an important role in ameliorating these obstacles by supporting
collaborations among neuroimagers and neurotoxicologists and providing
targeted funds for imaging instrumentation acquisition and/or augmentation.
Partnering efforts with other NIH institutes and Centers will be critical if NIEHS is
to achieve this goal. At present, the National Center for Research Resources
(NCRR) supports a variety of imaging resource Centers and provides funding for
shared neuroimaging instrumentation. Most recently, the National Institute of
Health has initiated a new, congressionally mandated institute, the National
Institute of Biomedical Imaging and Bioengineering (NIBIB) whose mission is to
support the development of the technology needed for all aspects of imaging
including neuroimaging. NIBIB has a broad mandate to develop new techniques
and devices, advance existing modalities, enhance current applications, and
develop enhancement agents for contrast media, molecular and genetic imaging,
and image-guided surgery. Initially, NIEHS can work in collaboration with NCRR
and NIBIB to foster the technology development and infrastructure support
though our end goal will be to support the application of the technology to
neurocognitive and neurodegenerative research problems.

Management Plan:

The previous DERT-sponsored imaging workshop and retreat focused on
technology development for a variety of imaging modalities, with examples of
potential applications drawn from many fields outsi