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I. CENTER SUMMARY 

The EHS Center continues to expand and focus on key environmental health sciences issues.  Overall
funding of Center members exceeds $25million annually and now includes a PO-1, an EPA center,
several new RO-1s, and a remarkable expansion of our COEP programs.  The Administrative Core is
charged with coordinating Center activities, fostering communication and cooperation within the Center
and the university community, and administering financial affairs.

The four research cores: Core I - Biotransformation & Toxicity of Environmental Chemicals; Core II - 
Environmental Effects on Signal Transduction; Core III - Neural and Developmental Toxicology; and
Core IV - Exposure Analysis and Health Effects have brought new members to the Center, and
members of the research cores are participating in many of the COEP activities.

The Center members and administrative staff, working with NIEHS, developed the “Town Meeting” of
NIEHS Directors and citizens in the EHS Center’s catchment area.  This meeting was an enormous
success as judged by the comments of the citizen attendees, the speakers, and faculty and the NIEHS.

The NIEHS center members are leading multiple collaborations on campus including research in the
Department of Medicine, Surgery and Pediatrics, Public Health and the Cancer Institute of New
Jersey.  These interaction have been fostered by judicious use of pilot projects which require cross
fertilization to be funded.

The Center was renewed for 5 years in April 1998.  The progress of the Center is a tribute to the hard
work and dedication of its members and staff.  Their efforts have facilitated research within the Center
that has resulted in peer-reviewed funding (developed through Pilot Projects) for several of our junior
investigators.

The Center hosted our External Advisory Committee, chaired by Dr. John Stegeman, for two days in
December.  The EAC reviewed each research and facility core, as well as COEP.  The charge to the
EAC was to look at each unit for strengths, weaknesses, and interaction.  They spent a great deal of
time reviewing the leadership with an eye toward succession, and were candid in their
recommendations.  The EAC meeting this year, and next year will be subcommittees of the whole
charged with reviewing two specific research cores.  We have used this format in the past to better
focus our development.
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The Center members held an off-site, all day retreat in June.  The purpose was to identify new areas of
research interests of the faculty, and to develop plans that would allow the Center to facilitate these
research interests and needs.  The retreat played an important role in strengthening our efforts in (1)
neuroendocrine toxicology by attracting researchers from each core and COEP to this area; which will
be the subject of our Superfund Research application, and (2) molecular epidemiology which brings
together researchers in epidemiology, biostatistics and polymorphism research.  Several investigators
used the retreat to foster research efforts on environmental genomics and genomic informatics, and the
Center has now taken the lead in developing these areas for the entire campus.

The Center benefits from outstanding institutional support, and in turn strongly supports the scholarly
work of its members.

II Center Research Highlights

A. Herbal Mixtures Are Popular Alternatives to Demonstrated Therapies.  

The following paragraph is an excerpt of an article featured in the New England Journal of Medicine. 
The authors include members of the NIEHS Center, Cancer Institute of New Jersey, and others.   

PC-SPEC, a commercially available combination of eight herbs, is used as a nonestrogenic treatment
for cancer of the prostate.  We found that PC-SPES, an unregulated herbal dietary supplement, has
potent estrogenic activity.  In patients with prostate cancer, it causes clinically significant reductions in
serum testosterone concentrations, decreases in prostate-specific antigen concentrations, and side
effects similar to those of pharmacologic doses of estrogen.  PC-SPES has potent estrogenic activity. 
The use of the unregulated mixture of herbs may confound the results of standard or experimental
therapies and may produce clinically significant adverse effects.  In addition, estrogens can have
substantial toxic effects, and the safety of nutritional supplements with substantial estrogenic activity
needs to be evaluated.  The data demonstrated that unregulated, commercially available dietary
supplements may have biologic activity that can affect diseases, standard medical therapy, and general
health.  
Publication reference:  DiPaola RS, et. al. (1998) Clinical and biologic activity of an estrogenic herbal
combination (PC-SPES) in prostate cancer.  New England Journal of Medicine; 339(12): 785-91 

B. Center for Environmental Health Sciences Hosts NIEHS Town Meeting

The NIEHS Center for Environmental Health Sciences of EOHSI hosted a Regional Town Meeting
sponsored by the National Institute of Environmental Health Sciences (NIEHS) on September 17 &
18, 1998.  It was an honor that NIEHS chose New Jersey as the site of its first regional town meeting
of this series.  As the most densely populated state in the Nation, we encounter a vast amount of public
health and environmental health problems. 
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This public meeting brought together state and local health professionals, state and local government
officials, academicians, environmental health professionals, advocacy groups and the lay public who are
interested in public health and the environment.  It provided a platform for an open dialogue to establish
better coordination among the health professionals working on community exposures, industrial
exposures, special case “site” exposures and other environmental issues that impact the understanding
of the environment on human health.  

Over the course of the two days, the meeting covered four broad areas: “The Environment and
Economic Impacts,” “Suburban Sprawl and Public Health,” “Urban Environments: Turning the Corner,”
and “Community Partnerships with Science.”  Former New Jersey Governor James Florio delivered
the keynote address focusing on “Brownfields”.   Dr. Joseph Seneca, Vice-President of Rutgers,
delivered an outstanding address on the economic values of environmental health, and challenged
everyone to bring the unaccounted for economic loss into our thinking on environmental justice and
impact.

Following the presentations, the audience engaged in a vigorous question and answer session. Issues
the public was concerned about included: air pollution and human health, cancer prevalence and
prevention, children’s health, clean water, dredging the New York/New Jersey Harbor, environmental
education, exposure assessment, health registries, and public health and environmental health research.

Suburban sprawl is an issue in New Jersey which effects the ecological, environmental and public health
of our State’s well being. While many of these problems are not unique to New Jersey they are
exacerbated by the state’s population density. These issues were addressed during the panel session
entitled,  “Suburban Sprawl and Public Health.” The afternoon concluded with a panel session entitled,
“Community Partnerships with Science” which discussed current examples of successful partnerships. 
Proceedings of the Town Meeting will be published early in 1999. 

III. Administrative Core

A. Responsibilities

Dr. Michael A. Gallo is the Principal Investigator and Director of the Center.  Dr. Chung S. Yang is
Co-Principal Investigator and Deputy Director.  Mary Czachur is the Business Manager and Maudie
Louise Woods is the Center Administrator.   The Director and Principal Investigator, Dr. Gallo,
provides administrative leadership to the Center.  Specific responsibilities include 1) oversight of
Research  and Facility cores and COEP, 2) appointment of members , 3) development and allocation
of the budget, and 4) allocation of developmental funds. Dr. Gallo coordinated and guided the
reorganization of the Center.

The Deputy Director and Co-Principal Investigator, Dr. Yang, acts in the capacity of the Director in the
absence of Dr. Gallo. Specific responsibilities include 1) facilitation and integration of collaborative
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research activities, 2) supervision and coordination of Facility Core activities, and 3) management and
evaluation of the Pilot Projects.  In addition, Dr. Yang is a member of all key committees. Dr. Yang is
the Principal Investigator for the Rutgers University activities which are supported by a subcontract
from UMDNJ-Robert Wood Johnson Medical School.

Dr. Gallo and Dr. Yang preside over the Executive Committee and the Internal Advisory Committee,
and direct the overall operations of the Center as a team.  The Research Core Director(s) coordinates
the actions of their Core.  The role of the Core Director is to identify research initiatives, foster
interactions within and across Cores and to stimulate research congruent with the mission of the Center. 
Each Facility Core Director provides oversight and directs the operations of that shared resource.  In
addition, each Facility Core may have an Associate or Assistant Director to aid in the day-to-day
operation of the facility.

Mary Czachur is the Chief  Financial Officer of EOHSI and has been the Business Manager of the
Center since its inception.  She is responsible for the overall budget of the EOHSI and all the research
and administrative units within the Institute.  Ms. Czachur*s 16 years of experience in grants
management and financial administration is invaluable to the Center.  She attends the DIAC and is
involved in all budget planning.  Her staff consists of three program analysts who oversee the rapidly
growing EOHSI operating budget.  Ms. Czachur has interacted with NIEHS staff over several years
and she is completely familiar with NIH budgetisng and accounting practices.

Maudie Louise Woods is the Center Administrator.   Mrs. Woods is responsible for the day-to-day
administration and as such works closely with all Core leaders to fulfill the needs and to enhance the
interactions across the Center.  Mrs. Woods schedules all meetings of the Center and is the recording
secretary for these meetings.   In conjunction with the Director, Mrs. Woods prepares all agenda,
contacts outside scientists, and arranges travel and itineraries for senior leaders when on Center
business, and the members of the External Advisory Committee.   Mrs. Woods dedicates 100 % of her
time and effort to the Center.  Her addition has brought the full time administrator needed to allow the
Director to focus on the overall direction of the  Center and the necessary changes to enhance the
scientific interactions of the membership.  

B. Center Director,  Deputy Director and Staff

Michael A. Gallo, PhD, Center Director, Environmental & Community Med. (RWJMS)
Chung S. Yang, PhD, Deputy Director, Chemical Biology (RU)
Mary Czachur, Business Manager, Environmental & Community Med. (RWJMS)
Maudie Louise Woods, Center Administrator, Environmental & Community Med. (RWJMS)

The abbreviations below are listed for all Center Member throughout this report:
(RWJMS) is the abbreviation for University of Medicine Dentistry of New Jersey, Robert Wood
Johnson Medical School.  (RU) is the abbreviation for Rutgers University.
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C. Internal Advisory Committee

The Director*s Internal Advisory Committee (DIAC) is made up of 15 members representing the
leaders of all Cores and selected senior faculty members. Dr. Gallo is the Chair of the DIAC. The
Administrator and Business Manager attend the DIAC meetings. The role of the DIAC is to advise the
Director and Deputy Director, and to discuss opportunities and needs of the Cores. The agenda of the
monthly DIAC meeting generally includes a scientific presentation from an Center member or
prospective member followed by a discussion period.  This is followed by an open discussion of Center
operations and planning, new science through Core Reports, and possible opportunities for program
projects and other interactive grants. The DIAC provided the forum for the reorganization of the Center
and has supplied critical ideas for implementing the changes undertaken since 1994. Examples of 
recent DIAC input are the formation of affinity groups within the Cores, the consolidation of the
analytical chemistry laboratories into a single Facility Core, the formation of the Statistical Analysis
Facility Core, and the planning of the Clinical Studies Laboratory.

Executive Committee

The Executive Committee is made up of seven members: the Research Core Directors, the Director of
COEP, Dr. Gallo as Chair and Dr. Yang as Co-Chair.  Mrs. Woods staffs the Executive Committee.
The role of the Executive Committee is critical to the continued development of the Center.  The
Executive Committee meets monthly, and deals with sensitive issues that cannot be addressed by the
DIAC. This committee is the decision making body for strategic directions, core development and
personnel matters.  It advises the Director on space allocation, budgetary adjustments, and the final
awarding of pilot projects and developmental funds.

External Advisory Committee

The External Advisory Committee is made up of senior scientists who provide critical advice to the
leadership.  Drs. Ronald Estabrook and Bettie Sue Masters who had been members since 1988
stepped down, and Dr. John Stegeman accepted the Chair .  The EAC meets annually and reviews all
programs and operations of the Center.  The committee submits a formal report to the Director, which
serves as a planning document for the Center.  The External Advisors met in December, 1998 as a
Committee of the whole, and will meet as specific subcommittees during 1999 and 2000.  The External
Advisory Committee members are listed below:

Dr. Mel Billingsley, The Milton S. Hershey Medical Center, Pennsylvania State University
Dr. Morton Lippmann, Institute of Environmental Medicine, New York Univ. Medical Center
Dr. Cecil Pickett, Schering-Plough Research Institute, Kenilworth, New Jersey
Dr. John Stegeman, Woods Hole Oceanographic Institution, Woods Hole, Massachusetts
Dr. Hugh Tilson, Neurotoxicology Division, US EPA, Research Triangle Park, North Carolina
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IV. Research Cores

Biotransformation And Toxicity of Environmental Chemicals Research Core

A. Goals and Objectives

The scientific goals of this Core are to understand the impact of environmental factors on chemical
toxicity by studying the biotransformation of environmental chemicals and molecular mechanisms of their
toxicities, including carcinogenesis and disruption of endocrine systems.  Understanding the
carcinogenic processes and the chemoprevention of carcinogenesis and toxicity are also important goals
of this Core. 

EOHSI Room 402 is reserved every Monday 12:00 noon to 1:00 p.m. as a regular meeting place and
time.  Three meetings a year cover Core I business issues such as the election and/or removal of
members, exploring new opportunities for research, etc.  Attendance at the remaining meetings,
advertised as “Monday Lunch Discussions”, is encouraged by all EHS center members as well as those
interested in the topics.  These topics include diverse issues related to environmental chemicals and their
effects on human health.  The speaker/discussion leader and title are widely distributed by E-mail and
notices posted on the building bulletin boards.  These meeting are popular in the Center and attendance
has increased over the last year, resulting in enhanced sharing of ideas and increased inter-core and
intra-core collaborations.

B. Members

Kiran Chada, Ph.D., Associate Professor, Biochemistry (RWJMS)
Suzie Chen, Ph.D., Associate Professor, Chemical Biology (RU)
Allan H. Conney, Ph.D., Professor, Chemical Biology (RU)
Chi-Tang Ho, Ph.D., Research Associate, Food Science (RU)
Jun-Yan Hong, Ph.D., Adjunct Assistant Professor, Chemical Biology (RU)
Mou-Tuan Huang, Associate Professor, Chemical Biology (RU)
Michael Iba, Ph.D., Co-Director, Associate Professor, Pharmacol. and Toxicol. (RU)
George H. Lambert, M.D., Associate Professor, Pediatrics (RWJMS)
Kevin Sweder, Ph.D., Assistant Professor, Chemical Biology (RU)
Paul E. Thomas, Ph.D., Core Director, Professor, Chemical Biology (RU)
Chung S. Yang, Ph.D., Professor, Chemical Biology (RU)
*Anthony Y. H. Lu, Ph.D., Adjunct Professor, Chemical Biology (RU) *Honorary Member

C. Key Words

CYP1A1, CYP1A2, CYP2E1, CYP2A6, CYP3A1, CYP3A2, CYP3A4 environmental chemical
metabolism, estrogen metabolism, chemoprevention of cancer, environmental estrogens, enzyme
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polymorphism, androgen metabolism, endocrine disrupters, caffeine breath test, p53 dependent
cancers, esophageal cancer.

D. Progress Report

In 1998 P.E. Thomas became Director of Core I and M. Iba was nominated as Co-Director.  This has
freed Dr. C.S. Yang, the previous Director of Core I, to devote more effort to facilitating inter-core
interaction and collaborations as Center Deputy Director.   Dr. Yang will continue as a member and
important contributor to Core I.  

Peripheral blood lymphocytes are cells that can be obtained with minimal invasiveness.  Drs. M. Iba and P.
Thomas have found that CYP1A1 can be detected in freshly isolated rat peripheral blood lymphocytes (not
mitogen stimulated) and that this enzyme is inducible when rats are pretreated with prototypical inducers
such as 3-methylcholanthrene, (7 fold) as well as by environmental chemicals such as pyridine (3 fold) or
complex environmental mixtures such as cigarette smoke (3 fold).  Lymphocyte homogenate from rats
treated with inducers also catalyzed NADPH-dependent bioactivation of the environmental pollutant,
benzo[a]pyrene, to mutagens detected in the Ames test with Salmonella typhimurium TA100.  Mutagenicity
correlated positively with the content of lymphocyte CYP1A1.  These results show that functionally active
CYP1A1 is present in rat peripheral blood lymphocytes and is inducible by exposure to environmental
chemicals through mechanism, that do not involved binding to the arylhydrocarbon recptor (AhR). 
Whether CYP1A1 content in lymphocytes of humans might be a biomarker of exposure to certain
environmental chemicals is an exciting question raised by these studies.

Dr. G. Lambert has developed two constructs of the human estrogen receptor which are expressed in
different yeast strains such that the growth of the yeast are dependent on estrogen.  This makes for a
sensitive and human relevant biodetector to screen for xenoestrogens or phytoestrogens in
environmental samples or plant extracts.  Drs. M. Gallo and G. Lambert and investigator from clinical
oncology used these yeast constructs to examine an alternative medicine plant mixture, PC-SPES, that
men with prostate cancer were using.  An alcohol extract of PC-SPES was extremely estrogenic in the
yeast assay and also in the ovarectomized mouse uterine bioassay.  HPLC and GC-MS separation, by
Drs. B. Zhu, Core I and Brian Buckley (Analytical Facility Core) of the components in the alcohol
extract of PC-SPES resolved several peaks, which had estrogen like activity.  In the analysis of these
peaks of estrogenic activity no evidence was found for common natural estrogens such as estradiol or
estrone, or the synthetic estrogen, diethylstilbestrol.  It is possible that the analysis of PC-SPES which is
a mixture of seven plant materials will yield a new phytoestrogen with potent and possibly novel
estrogenic activity.  The publication of these studies by DiPaola, et al (New England Journal of
Medicine 339, 785-791, 1998) has generated considerable interest since the uncontrolled use of herbal
medicines is an area of great scientific and public health concern, yet few scientifically rigorous studies
have been conducted.  Drs. A. Conney and M-T Huang characterized the p53 mutation spectrum in
mouse skin tumorigenesis (Liu et al. 1998).  More importantly, they elucidated the role of p53
upregulation and apoptosis in UV-induced skin carcinogenesis in mice.  They found that caffeine and
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tea inhibited apoptosis which they proposed to be an important mechanism for the inhibitory action of
tea against skin carcinogenesis.

Drs. A. Conney, M.T. Huang, C.S. Yang and E. Yurkow (Core II) have been working on understanding
the mechanisms whereby tea constituents inhibit carcinogenesis in a variety 
of mouse models.  Caffeine is one of the components inhibiting UVB light-induced complete skin
carcinogenesis in mice.  It was found that caffeine and other tea components, which inhibit
carcinogenesis, also enhance apoptosis.  Several polyphenols isolated from green and black teas have
been shown to inhibit cell growth and AP-1 activation in cultured human cancer cells, human fibroblasts
and JB6 cells.  Since enhanced AP-1 activation occurs in many human cancers, inhibition of AP-1
activation may be an important mechanism for the inhibition of carcinogenesis by tea constituents.  Dr.
C.S. Yang is also involved in examining the pharmacokinetics and tissue levels of tea polyphenols in
mice, rats and humans.

Dr. C. S. Yang made significant progress in the characterization of the molecular alterations of the
tumor suppresspor genes p53, Rb, p14, p15, and p16 in human esophageal squamous cell carcinomas
(ESCC).  These alterations are frequent events in ESCC and have been characterized at the genetic
and the mRNA or protein levels (Wang et al. 1996; Shi et al. 1996; Wang et al. 1998; Yang et al.
1997b; Xing et al. 1999, Shi et al. 1999).  Similar analyses are being conducted with esophageal
epithelia with precancerous lesions to determine the sequence of molecular alterations during
esophageal carcinogenesis.

Dr. Suzie Chen has developed an exciting transgenic animal model for melanoma and is using the model
to identify the genetic basis which leads to this cancer (Chen et al. 1996; Zhu et al. 1998).  A line of
transgenic mice generated by her, displays a phenotype similar to melanoma without exposure to any
known stimuli.  The animals showed areas of pigmented spots on the ears at 10 to 14 days after birth
followed by appearance of raised pigmented lesions by about 2 to 3 months of age.  The majority of the
animals die before one year of age.  Experiments are on going to study the host gene(s) which is interrupted
by the insertion of the transgene.  This interruption may have activated an “off” oncogene to the “on” state,
thus activating its expression and resulting in the transformation of cells.  Alternatively, the transgene may
have interrupted a tumor suppressor gene, thus leading to unrestricted expansion of targeted cells.  A third
possibility is that specific interaction(s) transpired between the transgene and the interrupted host
sequences; such interaction(s) resulted in tumor development.  The project was developed with the strong
collaboration with Dr. K. Reuhl (Core III) and input from many Center members.  The DNA Sequencing
Shared Resource was heavily used for genetic analysis.

Dr. K. Sweder is using yeast as a model system for mammalian cells to study fidelity in DNA repair during
transcription coupled repair and its possible role in carcinogenesis and gene expression. He is working with
Dr. S. Chen to isolate yeast sequences that share homology with mouse sequences that embue mice with
a genetically heritable melanoma. The mouse sequences are from the region where a transgene (previously
shown to induce adipogenesis in transfected mouse and rat cells) has integrated into chromosome 10. He
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is also working with Dr. G. Lambert to construct yeast strains that express human estrogen receptors.
These strains will be used to study the effect of environmental estrogen-like compounds on estrogen
receptor-mediated gene expression.

Dr. C. S. Yang, in collaboration with Drs. K. Reuhl and H. Newmark has developed an inflammation-
driven carcinogenesis model for esophageal adenocarcinomas.  Surgical procedures, esophagoduodenal
or esophagogastroduodenal anastomosis, were used to cause esophageal reflux, columnar lined esophagus,
and esophageal adenocarcinomas in rats (Goldstein et al. 1997, 1998).  Another model, dextrin sulfate
sodium, was used to produce colon and rectal cancers.  Both models produced cancer without the use of
another exogenous carcinogen or tumor promoter.  These models are useful tools to investigate the
mechanisms of inflammation related carcinogenesis, which is common in humans.

Dr. J-Y Hong made important progress in developing a research program on genetic polymorphisms.  He
discovered several genetic polymorphisms existing in the important DNA repair enzyme O6-alkylguanine-
DNA alkyltransferase (Deng et al. 1999) and is now characterizing the functional importance of these
polymorphisms.  His grant application on this project is expected to be funded by the NIH.  He has
established a large collaborative project with scientists at the U.S. National Cancer Institute and Beijing
Institute for Cancer Research to study “Genetic polymorphism and gastric risk.”  The entire genetic
polymorphism analyses, which includes several CYP enzymes, glutathione S-transferase isoenzymes, and
AGT in over 500 samples, will be conducted in his lab.  Dr. J-Y Hong also made interesting discoveries
on the polymorphism of CYP2A6, an enzyme important in the metabolism of nicotine and tobacco
carcinogens NNN and NNK, and developed a grant application to the NIH with Drs. G. Lambert and
George Rhoads as co-investigators.  Dr. J-Y Hong is also working with Drs. C. S. Yang and T. Smith in
expanding the current NIH funded project “CYP2E1 Polymorphism and Esophageal Cancer Risk” into
a more comprehensive project entitled “Esophageal Carcinogen Activation and Detoxification Enzymes:
Polymorphism and Cancer Risk” to be submitted to the NIH by February 1, 1999.

E. Publications 

Chen, Chung, W. and Ho, C-T (1998) Thermal Degradation of Allyl Isothiocyanate in Aqueous Solution.
Journal of Agricultural and Food. Chemistry, 46, 220-223.

Chen, J. and Ho, C-T (1998) Volatile Compounds Formed from Thermal Degradation of Glucosamine in a
Dry System. Journal of Agricultural and Food Chemistry 46, 1971-1974.

Chen, J. and  Ho, C-T (1998) Volatile Compounds Generated in Serine-Monosaccharide Model Systems.
Journal of Agricultural and Food Chemistry, 46, 1518-1522.

Chen, S-H, Huang, T-C, Ho, C-T and Tsai, P-J (1998) Extraction, Analysis, and Study on the Volatiles in
Roselle Tea. Journal of Agricultural and Food Chemistry, 46, 1101-1105.
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Chen, Z.P., Schell, J.B., Ho, C-T and Chen, K.Y. (1998) Green Tea Epigallocatechin Gallate 
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Cancer Letters, 129, 173-179.

Chen, J., Wang, M. and Ho, C-T (1998) Volatile Compounds Generated from Thermal Degradation of N-
Acetylglucosamine. Journal of Agricultural and Food Chemistry, 46, 3207-3209.
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Carotenoids. Agricultural Chemistry and Biotechnology, 40, 519-524.
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Dipaola, R.S., Zhang, H., Lambert, G.H., Meeker, R., Licitra, E., Spaulding, H., Goodin, S., Toledano, M.,
Hait, W. and Gallo, M. (1998) Clinical and biological activity of an herbal 
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Han, Z.T., Zhu, X.X., Yang, R.Y., Sun, J.Z., Tian, G.F., Liu, X.J., Cao, G.S., Newmark, H.L., Conney, A.H.
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Aldehyde/Cysteamine Model Systems. Journal of Agricultural and Food Chemistry, 46, 224-227.
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Hu, J.J., Hong, J-Y, Lea, M.A. and Yang, C.S. (1998) Differential expression of cytochrome P4502E1
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yeast gene, TFA1, encoding the large subunit of transcription factor TFIIE. Mol. Cell. Bio.
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Environmental Effects on Signal Transduction Research Core

A.  Goals And Objectives

In Core II, the overall goals and objectives are to examine the effects of xenobiotics on cellular signal
transduction.  It is becoming increasingly apparent that a wide range of toxicants 
and drugs exert their biological actions by interfering with cell-cell and intracellular signaling pathways.  These
agents either mimic a signaling molecule or alter a signaling pathway in such a 
way as to lead to toxicity.  The goals of the Signal Transduction Core are to bring together investigators with
common interests in understanding how xenobiotics modulate cellular signal transduction pathways.  The
specific objectives of Core II are to characterize xenobiotic-induced alterations in membrane receptors and
proteins. This includes structural as well as functional 
changes in these proteins. In addition, efforts are currently focused on analyzing mechanisms by which
xenobiotics modulate both receptor and non-receptor associated protein kinases.  Studies 
are in progress to determine mechanisms by which oxidants, as well as chemicals that generate oxidants,
modulate signaling pathways.  In addition, studies focus on identifying specific DNA binding proteins including
transcription factors that are targets of xenobiotic action.  This will include elucidating mechanisms by which
interaction of xenobiotics with DNA alters its 
functioning.
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Gisela Witz, Ph.D., Professor, Environmental & Community Medicine. (RWJMS)
Donald J. Wolff, Ph.D., Professor, Pharmacology (RWJMS)
Edward J. Yurkow, Ph.D., Associate Professor, Pharmacology & Toxicology (RU)

C. Key Words
Signal transduction, xenobiotics, nitric oxide, protein kinases, receptors, keratinocytes, dermatotoxicology,
immunotoxicology, acetaminophen, lung, liver, osteopontin, dioxin, bioavailability, antiestrogens,
neurotoxicology, tenascin, cyclins, risk assessment, leukemogenesis, free radicals, environmental policy, breast
cancer, drug resistance, benzene toxicity, polyamines, stress response, muconaldehyde, nitric oxide synthase,
protein kinase C.

D. Progress Report

Research by members of Core II has focused on the cell signal transduction apparatus as a
molecular target for toxicity.  An important thematic research accomplishment has been the Core's emphasis
on the role of nitric oxide in toxicity.  Nitric oxide is emerging as an important molecule 
for regulating numerous physiological functions. Research in this area by Core II members (Drs. 
Heck, Gallo, J. Laskin, D. Laskin, Wolff, Geller and Denhardt) is funded by a Program Project 
grant (P01 ES 06897, Role of Nitric Oxide in Chemical-induced Toxicity).  This grant supports  a 
strong core in chemistry.  Utilizing this facility and the analytical capabilities of the Center,  Drs. 
Wolff, J. Laskin and Heck have discovered and characterized several novel classes of nitric 
oxide synthase inhibitors.  Modifications on these compounds have allowed detailed structure-
activity analysis of these inhibitors.  Dr. Wolff has tested several of these compounds as inhibitors
of each of the three isoforms of nitric oxide synthase (inducible, endothelial and brain-derived 
isoforms).  Selectivity of these compounds in inhibiting the brain and endothelial forms of nitric
oxide synthase may lead to the development of novel therapeutics and these compounds are being 
tested in animal models by Drs. Geller and Denhardt.

Focusing efforts on mechanisms by which xenobiotics modulate cellular signaling has been a major direction
of Core II.  The number and complexities of cellular signaling pathways is increasing dramatically and research
in the core has  emphasized the most recent findings.  In addition to using modern techniques in cell and
molecular biology, a number of laboratories in the Core developed transgenic animal models with disruptions
in one or more growth factor-mediated signaling pathways.  For example, studies were conducted to examine
the role of nitric oxide in toxicity using tumor necrosis factor alpha, tumor necrosis factor alpha receptor and
nitric oxide synthase (iNOS) knockout mice.  Studies by Drs. D. Laskin, J. Laskin and D. Heck have found
that toxicity to a variety of xenobiotics is altered following treatment of these animals.  Dr. Denhardt has
prepared osteopontin knockout mice and, in collaboration with D. Laskin, is investigating the role of
osteopontin in normal cellular functioning and in acetaminophen toxicity.  

Over the last year, Dr. J. Laskin collaborated with a number of investigators in Core II.  In 
work with Dr. D. Laskin, studies were designed to evaluate the role of nitric oxide in lung and liver toxicity.
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It was demonstrated that alveolar macrophages and type II epithelial cells produce increased nitric oxide
following exposure to inhaled nitric oxide and.  Drs. J. Laskin and D. Laskin also characterized nitric oxide
production by liver and lung cells following exposure to acetaminophen, carbon tetrachloride and endotoxin.
In the liver, these toxins were  found to enhance nitric oxide production by hepatocytes, fat storing cells,
endothelial cells and Kupffer cells.  Part of this work was supported by a collaborative grant awarded by the
NIH ("Role of Kupffer Cells in Chemical-Induced Liver Injury", D. Laskin, P.I., J. Laskin, co-I).  In
collaboration with Dr. Heck, these investigators found that nitric oxide induced toxicity and stimulated nitric
oxide production by lung cells.  It was also discovered that nitric oxide was likely to be an important mediator
of lung damage since toxicity was prevented by aminoguanidine, a relatively selective inhibitor of nitric oxide
synthase.  

In continuing collaborations with Dr. Gallo, J. Laskin has been examining the mechanism of action of the
psoralens, an important class of photosensitizers.  Over 30 psoralen analogs were synthesized and structure-
activity studies performed on PAM 212 keratinocytes.  These studies were funded by a collaborative grant
awarded by the NIH ("Phototoxicity of Environmental Chemicals", J. Laskin, P.I., M. Gallo, Co-I). 

Dr. Witz collaborated with Drs. Goldstein, Snyder, and Cooper (Core IV) identifying mechanisms of benzene
metabolism and toxicity. In particular, she examined the formation of ring open metabolites of benzene.
Research in Dr. Witz’ laboratory has been focused on identifying the molecular targets for this ring open
metabolite in the bone marrow.  She and her collaborators have been examining the role of apoptosis in
mediating toxicity of benzene.  This work is supported by  the Center and R01 NIH (Muconaldehyde in
Relation to Benzene Hepatotoxicity, G. Witz, P.I., B.D. Goldstein, Co-I).

Dr. Heck collaborated with Drs. J. Laskin, and D. Laskin on studies on the role of nitric oxide in multiple organ
dysfunction.  In studies in the liver, they found that endotoxin enhanced nitric oxide production in hepatocytes,
endothelial cells and Kupffer cells.  Endotoxin was found to be growth inhibitory in the cells and Dr. Heck
proposed that nitric oxide-induced apoptosis may be a mediator of this process.  In additional studies, inhibitors
of macrophage function were shown to inhibit nitric oxide production by alveolar macrophages following
inhalation of ozone.  These studies are important since they strongly support the idea that ozone-induced toxicity
is the result of inflammatory mediators produced by alveolar macrophages.  In collaboration with Dr. J. Laskin,
Dr. Heck also demonstrated that nitric oxide is produced by colon carcinoma cells and that this may be an
important mediator of tumor cell growth.  These cells were found to readily metabolize arginine to citrulline, an
important indicator of nitric oxide biosynthesis.  In keratinocytes, citrulline was found to serve as a source of
arginine for nitric oxide biosynthesis.  Similar results were found in macrophages. Dr. Heck also collaborated
with Drs. Gallo, J. Laskin and D. Laskin on studies on the regulation of nitric oxide by 2,3,7,8-
tetrachlorodibenzo-p-dioxin.  This toxin was found to induce nitric oxide in hepatic endothelial cells and it is
thought to be mediated by its interaction with the Ah receptor and interferon regulated transcriptional elements.
These studies provide a novel mechanism of action for this important environmental contaminant. 

Dr. T. Thomas collaborated with Dr. Gallo on a study on the control of estrogen receptors in the toxicity of
dioxin.    They have also examined the effects of estradiol on induction of cell cycle genes in breast tumor cells.
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Dr. Thomas also  collaborated on a project with Dr. Yurkow on the role of polyamines in modulating calcium
influxes in T cells.  In these studies, Con A-induced increases in cytoplasmic free calcium in spleen cells were
found to be modulated by the polyamines.  They have also examined the differential effects of estradiol and its
analogs on cyclin D1 and CDK4 expression in estrogen receptor positive MCF-7 and estrogen
receptor-transfected MCF-10AEwt5 cells
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A. Goals And Objectives

The central mission of Core III is to serve as a focus for mechanistic research in neurotoxicology and
developmental toxicology.  The specific goals of Core III are to:
1. elucidate the mechanisms underlying selective vulnerability of cells and anatomical regions in the nervous

system.
2. investigate the cellular and molecular changes occurring during development which confer susceptibility

to neurotoxic insult.
3. develop and characterize models of neurological diseases which may have neurotoxic etiologies, and to

use these models to elucidate mechanisms of neural response to xenobiotic insult.
4. provide, on a collaborative basis, expertise, facilities, and training to investigators within Core III and

other EHS Center Cores for the examination of morphological, pathological or enzymatic endpoints in
toxicological studies.

The unifying goal of this Core is to bring contemporary multidisciplinary expertise to bear on major issues in
neurotoxicology.  

B. Core Directors And Members

Kenneth Reuhl, Ph.D., Core Director, Pharmacology & Toxicology (RU)
Herbert Lowndes, Ph.D., Co-Director, Pharmacology & Toxicology (RU)
Frederick Kauffman, Ph.D., Professor II, Pharmacology & Toxicology (RU)
William Nicklas, Ph.D., Professor, Neurology & Pharmacology (RWJMS)
Patricia Sonsalla, Ph.D., Associate Professor, Neurology & Psychology (RWJMS)
George Wagner, Ph.D., Professor, Psychology (RU)
Thomas Walsh, Ph.D., Associate Professor, Psychology (RU) 
Gail Zeevalk, Ph.D., Assistant Professor, Neurology (UMDNJ)
Renping Zhou, Ph.D., Associate Professor, Chemical Biology & Pharmacognosy (RU)

C. Key Words

Pathoclisis, developmental neurotoxicology, xenobiotic metabolism, phase I and phase II enzymes, models of
neurological disease, neurotoxic metals, cytochrome P450, oxidative stress, neurochemistry, dopaminergic
systems, cholinergic systems

D. Progress Report

Core III of the NIEHS Center provides the focus for collaborative, multidisciplinary research of problems in
neurotoxicology.  The participating members of the Core bring state-of-the-art expertise in a wide array of
techniques, ranging from whole animal behavior through neuropathology, xenobiotic metabolism, to molecular
neurobiology.  Each member of the Core can draw on the talents and participation of other members, resulting



21

in greater depth and breadth of individual research efforts.  Through membership in the Core, participating
scientists have access to the physical and intellectual resources of the entire Center.  Both intra- and inter-Core
collaborations have enabled members to pursue their research in greater depth, to employ new and emerging
techniques, and to perform innovative exploratory research with the assistance and support of the Center
resources.

The emphasis of Core III research is the development of collaborative approaches to difficult questions in
neurotoxicology. The goal is to be at the leading edge of new concepts of toxic mechanisms in the brain.
Collaborative efforts within the Core are built upon the affinity groups in three topic areas: developmental
neurotoxicity, neural metabolism, and models of neurological disease.  

A number of interactive mechanisms continue to enhance joint activities. Core meetings and affinity group
meetings are utilized to discuss the latest activities within the participants' laboratories and to identify new
research areas.  Formal and informal collaborations have been establish that involve smaller working groups.
For example, Drs. Lowndes and Kauffman have a large, ongoing collaboration with Drs. Thomas and Conney
in Core I to examine metabolic mechanisms within the CNS.  Building on expertise in both xenobiotic
metabolism, CYP 450 enzyme systems, and strong neuroanatomy, this study utilizes contemporary biochemical
and morphological techniques and has successfully localized several xenobiotic enzyme systems at the regional
anatomic and cellular level.  Stemming from this is an initiative by Drs. Conney, Kauffman, Thomas and
Lowndes to develop a program to examine the effects of toxicant exposure on steroid metabolism in brain.
A related highlight involving members of the Neurotoxicology Core was the finding that pentachlorophenol
(PCP), a prevalent environmental pollutant used widely as a wood preservative, inhibits steroid sulfate sulfatase
at very low mic
romolar concentrations.  This action may represent a novel mechanism of endocrine disruption by PCP since
many steroid hormones circulate primarily as sulfate conjugates in blood and require hydrolysis via steroid
sulfatase before acting on receptors in target tissues.

Yet other interactions have drawn heavily on Center facilities.  The form (species) of mercury which
predominates in brain depends on a variety of physiological parameters, indicating that the  form of mercury
causing neurotoxicity may not always be the same as that in the exposure.  Preliminary data obtained by Drs.
Reuhl and Buckley relied critically on the analytical core in the Center.  Drs. McGrath and Reuhl are combining
expertise in exposure assessment and neurotoxicology to examine the influence of co-exposure on metal
bioavailability in vitro in embryonal carcinoma-derived neurons.

The Reuhl laboratory continues to study the effects of toxic heavy metals on the expression and function of
neural cell adhesion molecules on brain development.  This work has expanded to include a collaborative
project with Dr. Zhou, investigating toxicant effects on Eph family receptors and NCAM on limbic system
development and organization.  Data suggest that methylmercury and lead affect expression of CAMs in
hippocampus and other limbic structures, offering a mechanism for learning and memory impairment by these
metals.  In addition, the formation of reactive oxygen species by metal exposure is being investigated.  Dr.
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Reuhl's laboratory continues to collaborate with Dr. Chen in her studies of melanoma, Drs. Cooper and
McGrath on studies of neurotoxic water contaminants, Drs. Conney and Yang on cancer models, and Dr.
Walsh in studies of ablation of neuronal populations by immuno-targeting techniques.

Two research programs arising from these numerous interactions have led (or are leading) to major grant
applications.  Projects initiated by members of the Neurotoxicology Core formed the basic research component
in an application for a Pediatric Environmental health Center (PI- Dr. George Lambert). Current efforts directed
towards a major application for the Superfund Hazardous Substances Basic Research program are being
organized by Dr. Lowndes and involve most members of the Neurotoxicology Core and many scientists in the
Center and universities.  Its infrastructure will depend heavily upon and compliment that already existing in the
Center.

Inter-Center activities involved discussions of research strategies on the neurotoxicity of the toxins produced
by the marine dinoflagellate, Pfiesteria, with Dr. Dan Baden at the University of Miami.  This initiative was
funded by a supplement to the EHS Center.  

The Core has a productive record of both intra-Core and inter-Core publications.  During 1998, Core
members published 42 papers and abstracts.  Of these, about 1/3 reported collaborative efforts within the
Center.  In addition, grants and grant applications with multiple Center members reflect the maturing of the
Center as a research facilitating entity.  Core III members have utilized Center resources and often exploratory
seed monies to develop a number of highly successful, extramurally-funded research programs.  For example,
Drs. Zhou, Lowndes and Reuhl have initiated pilot studies  examining the role of Eph family receptors in metal
neurotoxicity in the hippocampus.  Drs. Lowndes and Kauffman are collaborating on projects dealing with
neural  metabolism of xenobiotics, and are working with members of Core I to examine the consequences of
neural metabolism of estrogens and their products.  Dr. Reuhl continues to investigate the implications of
xenobiotic disturbance of brain development, particularly morphogenetic steps related to cell adhesion.  He is
also a collaborator with Dr. Chen (Core I) on her recently funded RO-1 grant on melanoma development.  Dr.
Walsh is pursuing his studies of cholinergic neurotoxicants and their behavioral consequences.
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Exposure Analysis and Health Effects Research Core

A.  Goals and Objectives

The Exposure Analysis and Health Effects Core overall goals are to conduct research on the theory, techniques
and methods required to analyze human environmental exposures, identify sentinels of exposure, and examine
individual and population response to exposure.  The specific goals of the Core are:

1. Develop mechanistic and diagnostic models of exposure and pharmacokinetics to estimate the dose
received by a target organ from toxic agents.
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2. Develop and employ analytical techniques which can measure inorganic/organic specie and/or
biologic markers of exposure or effect.

3. Design human exposure-response studies for environmental levels of toxic agents in controlled and
field situations.

4. Develop and conduct epidemiological research on environmental exposures and health on the
effects of toxic agents.

5. Develop clinical studies of physiological and psychological predictors of outcomes from exposures
to environmental stressors.

B. Members 

Paul Lioy, Ph.D., Director, Environmental and Community Medicine (RWJMS)
George Rhoads, M.D., M.P.H., Co-Director, Environmental and Community Medicine (RWJMS)
Joanna Burger, Ph.D., Professor, Biological Sciences, (RU)
Keith Cooper, Ph.D., Professor, Biochemistry and Microbiology, (RU)s
Nancy Fiedler, Ph.D., Adjunct Assoc. Professor, Environmental and Community Medicine (RWJMS)
Natalie Freeman, Ph.D., Adjunct Assoc. Professor, Environmental and Community Medicine (RWJMS)
Panos Georgopoulos, Ph.D., Assoc. Professor, Environmental and Community Medicine (RWJMS)
Michael Gochfeld, M.D., Ph.D., Clinical Professor, Environmental and Community Medicine (RWJMS)
Howard Kipen, M.D., M.P.H., Associate Professor, Environmental and Community Medicine (RWJMS)
Lynn McGrath, Ph.D., Assistant Professor, Environmental and Community Medicine (RWJMS)
Sandra Mohr, M.D., M.P.H, Assistant Professor, Environmental and Community Medicine (RWJMS)
Barbara Turpin, Ph.D., Assistant Professor, Environmental Sciences (RU)
Daniel Wartenberg, Ph.D., Associate Professor, Environmental and Community Medicine (RWJMS)
Clifford Weisel, Ph.D., Associate Professor, Environmental and Community Medicine (RWJMS)
Junfeng Zhang, Ph.D., Assistant Professor, Environmental and Community Medicine (RWJMS)

C. Key Words

Exposure, Epidemiology, Controlled Human Studies, Lead, MTBE, Pharmacokinetic Modeling Air pollution,
Health Effects, Pesticides

D. Progress Report

The Core IV program of research within the Center encompasses both intra-Core programs and inter-core
activities among Center members.  This is structured through numerous interactions that accrue formally at Core
IV meetings and informally during the development of grants and new exploratory research.  Major thrusts of
the core include basic laboratory and field research on epidemiology, exposure analysis, controlled human
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studies, and biological markers and indicators.  The research portfolio of the Core includes major interactions
between Core IV and Core I and II.  The main area of interaction with these cores are pharmacokinetic
laboratory modeling studies, biological markers of inhaled or dermally volatile organics, and the bioavailability
and bioaccessibility metals and radionuclides within the digestive system.  As has been the usual case some do
not specify research on one chemical or class of chemicals.  In contrast, we focus on relatively broad or specific
mechanisms of exposure, examination of exposure-response relationship in individuals and populations at risk,
or sentinel animal systems.

The major goals of the Core IV members for the next year include: participation in the hiring of a molecular
epidemiologist for the School of Public Health, expansion of the use of the EOHSI Controlled Environmental
Facility for exposure-response studies in selected populations of health and at risk individuals, development of
an intercore PO1, and evaluation of the research agenda for the next four years.
A major research activity included exposure analysis for pesticides and metals in homes (Drs. Lioy, Freeman,
Rhoads, and Weisel).  These studies have demonstrated the importance of household dust as being a potential
point of contact for residents with significant qualities of pesticides or lead in residential settings.  The
mechanisms of exposure are highly dependent upon the types, duration, and frequency of contact with either
chemical.  The most striking results published this past year  (Gurunathan, S., et. al., Env. Health Persp.,
106[1]:9-16, 1998) identified the mobility and redistribution of semi-volatile components of household
pesticides in the home, example the pesticide used was chlorpyrifos, and then subsequent accumulation in and
on children=s toys.  The study demonstrated that after semivolatile pesticides are sprayed in the home they act
as an air emissions source.  These volatilized pesticides then redeposit on plastics and in plush toys for over a
week.  The accumulated pesticides are then readily available for dermal transfer and/or ingestion.

Research continued (Drs. Lioy, Gallo (Core II) and Dr. Buckley (Analytical Laboratory) on bioavailability of
metals in soils. Using a standardized soil, it has led to the first validation experiments of the in vitro methodology
that simulates the release of soils laden with metals in the human digestive system with an in vivo rat model.  The
results show that the bioaccessibility of the metals in soil in the in vitro model are equal to or less than the values
measured in the in vivo model.  Mass balance studies have also been completed using the in vitro digestive
system model to identify the distribution of extracted metals the various digestive fluid.  Recently Drs. Lioy and
Georgopoulos (with Drs. Freeman and McGrath) were competitively funded for five years by EPA to start a
Center on Exposure and Dose Modeling.  It is an outgrowth of research started in 1991 that has been funded
in part by ATSDR, DOE, and the NIEHS Center.

Drs. Gochfeld, and Burger are examining the effects of toxicants on neurobehavioral development, using herring
gulls as a model. Birds are useful models because, like humans, they use vocal and visual cues for
communication.  Their work involves examining the effects of lead, manganese and chromium on natural
behaviors that are involved with survival and reproductive success in the wild.  Using levels of lead that occur
in nature, gulls were injected at different ages to determine the effect of dose and timing.  Behaviors examined
include individual recognition, sibling recognition, locomotion, endurance, learning, thermoregulatory behavior,
and visual cliff behavior.
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The research indicates that a wide range of behaviors are adversely affected by lead, manganese and chromium
- and that although the mechanisms may differ, the outcome is the same functionally.  Lead and manganese
delay individual recognition by a week to ten days.  In nature, this means that the chicks do not recognize either
their parents or their siblings until they are nearly 20 days old, well after they have begun to wander about their
territories.  Normal, control chicks exhibit individual recognition by 8 to 10 days of age, enabling them to
quickly return to the nest to avoid predators and obtain food. Similarly, lead, chromium and manganese affect
endurance and locomotion - essential behaviors for survival in the wild.

During the past research year Dr. Fielder has focused on: 1) neurobehavioral effects of chronic exposure to
lead and solvents and 2) psychological and neurobehavioral effects of controlled inhalation exposures continued
in Core IV.  The neurobehavioral study of lead and solvents in construction workers and the controlled
exposure study of MTBE in gasoline were examined by Drs. Lioy, Mohr, and Weisel.  In progress, is a study
to compare the effects of a controlled diesel exposure in Gulf war veterans with CFS versus healthy controls
(Drs. Kipen, Fiedler, Lioy and Weisel).  Symptoms, neurobehavioral performance, and psychophysiological
responses of veterans are compared between clean air and diesel fume exposures.  These studies incorporate
both chemical exposure and psychological stress due to demanding cognitive tasks conducted under the
exposure conditions.  A new proposal is under review in which subjects will be exposed to a combination of
volatile organic compounds and ozone at levels found in buildings with poor quality indoor air.

This year saw the conclusion of sample analysis of the NHEXAS Region 5 study and the NHEXAS Minnesota
Children's Pesticide Study (Drs. Freeman, Georgopoulos, Lioy and Zhang). During the later part of the year,
the Toms River Exposure Study got underway with pilot sampling projects and updating of the 1990 housing
census in preparation for outreach activities in Toms River.
Modeling research activities during 1998 involved both (a) development of new methods and computational
tools for modeling environmental exposures of individuals and populations and quantifying the mechanisms of
physicochemical and biological processes involved in the source-to-dose sequence and (b) application of state-
of-the-art computer-based tools for modeling and data analysis to the assessment of multimedia and
multipathway human exposure and dose to environmental toxicants.

A new GIS-based approach for estimating various attributes of human population exposure to photochemical
air pollution, using combined information from regional monitoring networks and comprehensive air quality
models, and a new powerful approach for performing integrated sensitivity/uncertainty analyses for complex
environmental and biological systems (where traditional Monte Carlo, Latin Hypercube Sampling, etc. methods
are inefficient or fail) were completed by Dr. Georgopoulos.  This approach combines the Stochastic Response
Surface Methodology, and the Automatic Differentiation for Fortran or C (ADIFOR or ADIC) Method
developed at Argonne National Laboratory. New mechanistic models for environmental processes of fine
airborne particulate matter, specifically considering its deposition, resuspension, atmospheric transport,
dispersion and chemical and physical transformation (coagulation, condensation, nucleation, etc.) dynamics,
and new mechanistic models for biological processes of inhaled fine airborne particulate matter, that allow
calculation of region-specific deposition rates and interactions in the lower human respiratory tract, and on going
research activities.  Both will be of value in future scientific examinations of the fundamental information
supporting new PM standards.

A protocol was finalized for the CDC-funded interview study of 5000 Gulf War Veterans, and Dr. Kipen
hopes to be in the field by the late spring of 1999 following clearance from the Office of Management and
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Budget (OMB).   This is a unique study because it will simultaneously assess and categorize symptoms in a
large sample who will also undergo a psychiatric diagnostic interview to quantitatively account for the
proportion of unexplained symptoms due to diagnosable psychiatric conditions.

Collaborative efforts between Dr. Mohr and Drs. C.S. Yang and L. Chen on a number of projects investigating
the human pharmacokinetics of polyphenols in green tea and naturally occurring compounds in garlic which may
be useful in cancer chemoprevention research funded privately and by NIEHS. 

Dr. Rhoads paper describing the results of a randomized trial of maternal education and assistance with home
cleaning in reducing blood lead levels is in press in Pediatrics (with Drs. Lioy and Weisel). The study,
conducted as a multi-disciplinary effort involving Core IV and COEP, is the first to clearly show that this
conceptually simple approach is effective in reducing the blood lead in the large group of children with modest,
but excessive, exposures.  The intervention used a high efficiency particle accumulating (HEPA) vacuum which
is not available to most urban families and Dr. Rhoads (with Drs. Zhang and Lioy) is now coordinating a follow-
up study, funded by the U.S. Department of Housing and Urban Development (HUD), to evaluate whether a
regular home vacuum cleaner can do as good a job. The necessity of using trisodium phosphate, as is currently
recommended by HUD, will also be evaluated since it would be easier for most householders to use a regular
detergent. 

Exploratory research grants aimed at the development of analytical methods to characterize personal exposures
to PM2.5 and to develop an automated real time analysis system for peroxide measurement have contributed
to the funding of two major studies in particle exposure and particle health effects.  Dr. Turpin and Debbie
Laskin (Core II) have developed  an aerosol generation and exposure system to study the effects of
atmospheric peroxides on particle-induced toxicity.  This system is now being used in nose-only rat studies in
a grant funded by the Health Effects Institute.  A study funded jointly by the Mickey Lealand Urban Air Toxics
Center and HEI entitled Relationship of Indoor, Outdoor and Personal Air, (Weisel, Turpin and Zhang) is
investigating the relationship between concentrations of VOCs, aldehydes and fine particles (PM2.5) measured
in centralized community monitors and personal exposures. A similar multipollutant study (PM2.5, O3, SO2,
NOx, CO) (by Turpin, Lioy and Weisel) will characterize exposures to individuals with chronic obstructive
pulmonary disease under a subcontract with Harvard University. 

In addition to several on-going, funded projects a competitive project was received by Dr. Wartenberg, from
the Centers for Disease Control, to study characteristics of lead-contaminated housing, from the National
Cancer Institute, to examine the potential of GIS coding of certain kinds of exposures, and from the
Environmental Protection Agency, to review the epidemiology of trichloroethylene, a occupational solvent
commonly found in groundwater, including in New Jersey.  

Dr. Weisel (Core IV), with Co-PI Witz (Core I), Co-I Roy, (Core IV) and Ho (Core I) have started on the
NIEHS project: >Modulation of benzene metabolism by exposure to environmental mixtures. The metabolites
of benzene are responsible for its toxicity, it will determine excretion rates of individual benzene metabolites
produced by the ring hydroxylation (phenol, catechol and hydroquinone) and the ring opening (trans, trans
muconic acid) pathways in humans following environmentally relevant inhalation exposures.  Isotopically labeled
benzene will be used to distinguish background levels of the metabolites from those associated with a planned
exposure.  Benzene exposures will include: 1) benzene alone, 2) in combination with methyl  tert butyl ether,
a common co-exposure pollutant from gasoline, and 3) with the ingestion of iron supplements that generate
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reactive oxygen species (ROS) with and without anti-oxidant vitamins.  ROS has been suggested to play a role
in benzene metabolism.  Complementary in vitro studies using HL-60 cells will be performed by examining
changes on AP-1 and NF-kappa B DNA binding activity, cell cycle analysis, apoptosis and DNA strand
breaks.  The assays that show greatest effects in the in vitro studies will also be performed on lymphocytes
isolated from subjects immediately following the in vivo exposures.  Measured amounts of benzene and its
metabolites excreted by the body will be used to parameterize a physiologically based population
pharmacokinetic model.  The tissue concentrations and metabolite formations predicted by this model. 

Drs. Weisel, PI, (Core IV) and Laskin, Co-PI, (Core II) are studying, inhalation and dermal exposure to
disinfection byproducts of chlorinated drinking water.  Based in part on work from an exploratory NIEHS
center project Exposure and dose to contaminants in water have been demonstrated to include ingestion,
inhalation and dermal exposure routes. Previous studies within this laboratory have documented that for
trihalomethanes, one class of disinfection by-products (DBPs) of chlorination,  inhalation and dermal routes
provide a dose comparable to ingestion. Initial data are demonstrating the validity of urinary excretion of a
variety of DBPs as valid biomarkers of exposure.  Only minor dermal absorption is being found for the
haloacetic acids which are predominantly present in their ionic form in water at near neutral pH.  

Major highlights of  Dr. Zhang=s research conducted in 1998 was a thorough examination of associations
between air pollution exposures and respiratory symptoms and illnesses of over 4000 adults and children
residing in 4 districts of 3 large distinct Chinese cities which differed widely in yearly averages of ambient levels
of total suspended particles (TSP), Dr. Zhang (with Drs. Lioy and Chapman of EPA) found a significant and
strong district effects on prevalence rates of cough, phlegm, persistent cough and phlegm, and wheeze for both
the children and their parents, showing that the odds ratios increased with an increase in ambient TSP
concentration across the three urban districts. A strong adverse effect of active tobacco smoking on the fathers=
respiratory health was observed. Compared to their non-smoking mothers, the children appeared to be more
strongly affected by the passive smoking exposure received in their homes. During the upcoming year, Dr.
Zhang, with Drs. Mohr, Shalat (COEP) and Lioy, will continue to investigate impacts of air pollution (mainly
PM) exposures on respiratory health outcomes in adults and children in 8 districts of 4 large Chinese cities.
They will be continuing to work on reporting and analyzing data of emission factors for the cookstoves and
other small-scale combustion devices in common use in developing countries. 
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VI. Community Outreach And Education Program (COEP)

1998 COEP Summary

Introduction:

The Center’s Community Outreach Education Program (COEP) builds on the broad experience of 
several members of the Center. The COEP focus is to improve the environmental health literacy 
of youth and educators, assist communities to identify and address environmental health issues of
concern to its residents and provide health care providers with short training courses that 
address environmental health issues. The overall goals of the COEP are to (1) provide accurate, 
unbiased information about environmental health risks based on state-of-the-art research with
specific links to the research conducted by Center investigators; (2) develop school-based 
programs to enhance K-9 curricula in environmental health; (3) develop educational tools that 
help people make health promoting decisions about the environment, individually and at the
workplace, school or community level; and (4) provide training for health care professionals and 
workers to upgrade competencies related to environmental health. 

Members:

Audrey R. Gotsch, COEP Director, Environmental & Community Medicine, RWJMS
Brenda Steinberg, COEP Co-Director, Environmental & Community Medicine, RWJMS
Iris Done-Perez, Program Director, Perth Amboy Community Partnership for Youth, RWJMS
Michael Greenberg, Professor, Urban Studies & Community Health, Rutgers University
Jane Lewis, Assistant Professor, Environmental & Community Medicine, RWJMS
Mark Robson, Executive Director, EOHSI, Rutgers University
Robert Snyder, Professor & Chair, Pharmacology & Toxicology, Rutgers University
Lynn Waishwell, Assistant Professor, Environmental & Community Medicine, RWJMS

1998 HIGHLIGHTS

School-Based Programs

COEP’s school-based programs received special recognition this year.  SOT’s Toxicology 
Education Foundation (TEF) is in negotiation with EOHSI to develop a joint program for 
national dissemination of the ToxRAPTM (Toxicology, Risk Assessment and Pollution) 
curriculum series. ToxRAPTM introduces the principles of toxicology and the process of risk
assessment to K-9 students. TEF was created to encourage, support and promote charitable, educational
and research activities that promote the development of educational programs in toxicology.

In collaboration with the Southwest Environmental Health Sciences Center, University of 
Arizona, COEP members Audrey R. Gotsch, Dr.P.H. and Brenda Steinberg, M.P.H. launched 
the ToxRAPTM Network during the 1996-97 school year. The Network represents the first time 
that two NIEHS Centers collaborated to improve environmental health education for elementary
schools. This project is supported by a four-year competitive grant from NIEHS (R25 ESO8221), 
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and is designed to develop a model training program that can be replicated nationally for 
the dissemination of ToxRAPTM. During the four year project, approximately 1,000 teachers and 
50,000 students will benefit. To date, a total of 524 educators/administrators have been trained.

During this past year, five other NIEHS Centers (Harvard University, University of Washington, 
Oregon State University, University of Iowa and University of Texas-Galveston) participated 
with EOHSI/SWEHSC to further the outreach efforts of their Centers.

School-Based Programs continued

With funding awarded from the U.S. Environmental Protection Agency in 1998, COEP has 
begun to translate portions of ToxRAPTM into Spanish. The goal is to provide 500 bilingual 
teachers and 8,000 Spanish-speaking students nationwide with high-quality, culturally-
appropriate curricular materials by June 2001. 

The National Institute on Alcohol Abuse and Alcoholism initiated a cooperative project with 
COEP members in 1998 to conduct an alcohol needs assessment for school-based curricular 
materials. Through this assessment, COEP members documented the need for curricular materials
that use alcohol-related themes to teach basic science and mathematics concepts.

Community

During 1998, COEP members received a NIEHS Center pilot project grant to conduct a study 
of perceptions of neighborhood quality and environmental risk in a largely Hispanic census tract in 
Perth Amboy, New Jersey. The study is conducted through the Center’s Perth Amboy Community
Partnership for Youth (PACPY), COEP’s laboratory community in Perth Amboy. The study, “Measuring
Hispanic Urban Neighborhood Perceptions of Risk,” aims to: 1) assess public perception of neighborhood
quality and environmental risk factors in selected Perth Amboy neighborhoods and
compare these to findings from previous research in over 30 AfricanAmerican and/or European American
neighborhoods and 2) identify environmental and other health-related issues that are of 
major concern to members of the Perth Amboy community. 

The study includes questions relating to perceptions of neighborhood characteristics and quality,
 perceived severity of public health risks, reliability of information sources, perceptions toward 
future land use options and demographics. Investigators M. Jane Lewis, Dr.P.H., Michael
Greenberg, Ph.D. and Iris Done-Perez, M.S. will utilize findings to identify areas of need to be 
addressed in future research and program activities. 

The survey instrument and procedures were developed in cooperation with the project’s Community
Advisory Group, which includes representatives of local churches, city and county government, 
Perth Amboy adult continuing education school, Salvation Army and Puerto Rican Association.
Surveys will be administered by bilingual team members from the community in individual or 
group settings. 

An application was submitted for funding under the NIEHS’ RFA “Environmental Justice: 



35

Partnerships for Communication,” to establish an environmental justice initiative within Perth 
Amboy.

Professional/Worker Education

In November of 1997, EOHSI developed a 1/2-day toxicology course for the National Starch 
Corp., Bridgewater, NJ. From December 1997 through 1998, Dr. Robson presented “Chemical 
Hazard Recognition Workshop” four times at its site. Over 100 technicians, chemists and 
chemical engineers in the company who work on chemical formulations were trained. The course
was designed to give an introduction to the concept of toxicity, such as skin irritation, and 
encouraged chemists to consider using environmentally-friendly reagents when making 
formulations. In May of 1998, other courses included “Overview of Toxicology,” a two-day 
course lead by Drs. Professional/Worker Education continued Robson, Iba, Caravanos and Van 
Orden, attended by eight students. EOHSI co-hosted the fall symposium for the New Jersey 
Health Officers Association (NJHOA). Fifty-five sanitarians and health officers attended
this meeting. EOHSI co-sponsored the 1998 annual meeting for the New Jersey Public 
Health Association (NJPHA), at which Dr. Goldstein received an award. Over 100 New 
Jersey health-related professionals attended. 

Next year, the COEP program plans to continue collaborations with the NJPHA and NJHOA to 
co-host meetings for health-related professionals. In addition, EOHSI plans to offer “Overview 
of Toxicology” and “Ecological Toxicology and Environmental Risk Assessment” workshops, and 
will continue its outreach efforts to bring toxicology and risk assessment-related workshops to 
local industries. 

Publications

COEP’s outreach efforts for ToxRAPTM included features in all 1998 issues of EOHSI’s 
teacher newsletter, Teaching for Healthier Environments (THE), volume 4, issues 1-3. Published 
three times a year (fall, winter, spring), THE is distributed to 8,000+ educators and 
environmental organizations nationwide. In the Spring of 1998, an insert detailing ToxRAPTM 
was created for inclusion in an existing materials catalog. The newsletter and catalog are also 
distributed at national, state and local education and/or environmental conferences.

In 1998, the Centers for Education and Training featured its toxicology and risk assessment 
programs in 30 advertisements/buyers/ guides/calendars in local/national trade journals. 
Brochures produced in-house were distributed at nine state/national environmental/
occupational conferences. In addition, courses are listed in the CET’s mid-year mailer and 
course catalog, with circulations of 5,000 each. Courses are also listed on Risk World’s and 
NIOSH’s web sites.

3.  List of collaborative organizations.

During 1998, COEP’s School-Based Programs collaborated with 
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Agency for Toxic Substances and Disease Registry
Altar Valley School District, AZ
Amersham Pharmacia Biotech Foundation
Archdiocese of Newark, NJ
Association for New Jersey Environmental Education
Baird Family Fund 
Bayer Corp.
Bloomfield Public Schools, Bloomfield, NJ
Bridgewater-Raritan Regional School District, NJ
James E. & Diane W. Burke Foundation 
Carteret School District, NJ
Chico School District, CA
Coca Cola Foundation 
Colgate Palmolive Company s
Cook College, Rutgers, The State University of New Jersey
Cytec Industries 
Department of Environmental Sciences, Rutgers, The State University of
New Jersey
East Orange School District, NJ
Edison Township School District, NJ

During 1998, COEP’s Community Program collaborated with 

Perth Amboy Public Schools
Perth Amboy Continuing Education and Adult School
Perth Amboy Vocational and Technical Schools
Perth Amboy Churches
Salvation Army (Perth Amboy)
Housing Authority of the City of Perth Amboy
Middlesex County College Community Career Center
Middlesex County Council on Alcoholism and Drug Abuse
Raritan Bay Medical Center - Oncology Division
Division of Youth and Family Services
Puerto Rican Association for Human Development
American Cancer Society of New Jersey
Perth Amboy Health and Human Services Department
Middlesex County Economic Opportunity Corporation - Headstart
Perth Amboy Police Department - Juvenile Aid Bureau
Middlesex County Health Departments
Gateway Maternal and Child Consortium
NJ ASSIST
Trinity Health Center (Catholic Charities Diocese of Metuchen)
Perth Amboy Youth Services Commission
Rutgers Cooperative Extension
New Jersey Cancer Institute
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During 1998, COEP’s Professional/Worker Education program collaborated with 
New Jersey Department of Health and Senior Services
New Jersey Health Officers Association
New Jersey Public Health Association
National Starch Inc.
Hoechst Marion Rousell Inc.

V. Facility Cores

Analytical Cytometry Facility Core

A. Description

 The Analytical Cytometry/Image Analysis Facility Core provides EHS Center members with expert
assistance in various state of the art techniques in flow cytometry/cell sorting, image analysis and confocal
microscopy.  The facility provides investigators with rapid and precise multiparameter analysis of cells,
subcellular organelles, particles, and tissue samples. Using a variety of fluorescent antibodies and probes,
information about cell structure, function and biochemical properties can be obtained.  The facility has been
very active providing services to members of the Research Cores during the past year.  This has included
analysis of samples for A. Conney, S. Chen, C.S. Yang (Core I); D. Denhardt, W. Hait, D. Heck, H.
Geller, J. Germino, D. Laskin, J. Laskin, R. Snyder, T. Thomas, G. Witz, E. Yurkow (Core II); P. Lioy, B.
Turpin (Core IV).  

B. Core Director and Personnel

Debra L. Laskin, Ph.D., Core Director, Pharmacology & Toxicology (RU)
Edward J. Yurkow, Ph.D., Associate Director, Pharmacology & Toxicology (RU)
Carol R. Gardner, Ph.D., Assistant Director, Pharmacology & Toxicology (RU)
Christina DeCoste, B.S., Technician

C. Facilities And Equipment

Our facility is the only one of its kind on the UMDNJ/Rutgers University Campus.  Our equipment includes
a Coulter EPICS Elite flow cytometer/cell sorter, a Coulter EPICS Profile II flow cytometer, a Coulter
EPICS XL-MCL flow cytometer, a Meridian ACAS 570 Image Analysis System, Meridian Insight laser
scanning confocal microscope, and a Becton Dickinson Facscan flow cytometer.  This equipment allows
the facility a unique opportunity to provide state of the art technology in flow cytometry/image analysis.

D. Usage And Benefits 

During the past year, usage of the facility by EHS Center members represented approximately 70% of the
total usage of the facility.  EHS members have benefited from the facility by having ready and convenient
access to a powerful array of analytical cytometry and image analysis techniques, as well as expert
consultation in experimental design, data analysis, interpretation and presentation.  All of this is provided to
EHS members at a significant reduction (approximately 75%) in user fees.  The facility also serves as a
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focus for inter- and intracore interactions which have increased during the past year.

Chemical Analysis Facility Core

A. Description 

The EHS chemical analysis Facility Core is a composite analytical chemical laboratory organized to
minimize the efforts required by the center investigators to conduct specific chemical analysis.  With shared
resources available to the EHS Center investigators, chemical characterization of a broad range of analytes
in a diverse field of matrices can be accomplished with optimum efficiency.  The use of this facility is open
to all Center members.  Individual members of the Facility are encouraged to interact with others outside of
the Facility.  The majority of all work performed within the Facility is work by Center members.  The
instrumentation and expertise has been used by the Center’s laboratory investigators, across all 4 Cores, in
many collaborative efforts.  The goal of the EHS Chemical Analysis Facility is to provide chemical analysis
expertise and instrumentation within the Center for its investigators and their group members.

The specific objectives of this laboratory are:
1. To provide a resource base for analysis of non-routine samples, samples too difficult for the EHS Center
investigator or analysis beyond the capabilities of an individual investigator

2. To provide expertise on analytical capabilities that can be applied to biological samples and to help
design adequate collection protocols for a range of biotic and abiotic samples

3. To minimize the monetary resources required to provide a state of the art chemical analysis facility for the
Center investigators

4. To maximize the efficiency of the sample analysis needs of center members by organizing expertise of the
facility members and associates

5. To recognize and foster collaboration opportunities of the Center investigators through sharing of
instrumentation 

6. To provide training for graduate students, post doctoral fellows, and investigators on the proper
acquisition and interpretation of data obtained from shared instrumentation

7. To provide a collective for the decision process on how best to allocate limited instrumentation resource
funding

B. Core Directors and Personnel

Joanna Burger, Ph.D., Director, Professor, Biological Sciences (RU)
Brian Buckley, Ph.D., Co-Director, Laboratories & Facilities (RU)
Michael Gochfeld, M.D., Ph.D., Clinical Professor, Environmental & Community Med. (RWJMS)
George H. Lambert, M.D., Associate Professor, Pediatrics (RWJMS)
Robert Rosen, Ph.D., Associate Director, Professor, Center for Advance Food Technology (RU)
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Gisela Witz, Ph.D., Professor, Environmental & Community Med. (RWJMS)
Clifford Weisel, Ph.D., Associate Professor, Environmental & Community Med. (RWJMS)

C. Facilities And Equipment:

The majority of the in-house instrumentation resides on the third floor of the EOHSI building.  Room # 305
that houses the High Performance Liquid Chromatograph/Mass Spectrometer (HPLC/MS) and Gas
Chromatograph/Fourier Transform Infrared Spectrometer (GC/FTIR).  Room # 363 houses the Inductively
Coupled Plasma-Mass Spectrometer (ICP/MS), Ion Chromatograph (IC) and a preparation laboratory for
inorganic analysis with two microwave sample dissolution systems. Room #347 houses the Supercritical
Fluid Extraction system, the ultra fast Ultraviolet/Visible (UV/Vis) spectrometer the GC with autosampler
and purge and trap sampler capabilities.  The facility has a High Performance Liquid Chromatograph/Ion
Trap Mass Spectrometer (HPLC/ITMS) for mass spectral analysis of non-volatile and semi-volatile
organic compounds.   This instrument has both an atmospheric pressure chemical ionization and an
electrospray interface with both fluorescence and UV detection capabilities with a phototdiode array.

One of the thermal desorption GC/MS instruments, an HPLC with diode array detection and the
fluorescence spectrometers all reside on the third floor.  The stable isotope GC/MS for carbon analysis is
room # 404. The Hg cold vapor absorption spectrometer, flame Atomic Absorption (AA), an additional
sample preparation station, microwave sample extraction device are in rooms # 128 and # 132
respectively.  The graphite furnace (GFAA) resides in the Nelson biological building.  The Center for
Advanced Food Technology CAFT which houses the electrospray HPLC/MS and multi sector fast atom
bombardment mass spectrometer, is on the Cook campus of Rutgers University approximately 5 mi from
the EOHSI building. 

D. Usage and Benefits

The main benefit to members is maintaining sophisticated chemical analysis capabilities external to their own
research group which facilitates research opportunities that would not be available to the investigator
without the instrumentation. Multi-user instrumentation also reduces overall expenditures both in start up
and maintenance costs.  In addition the diversity of the members provides extensive analytical expertise on
which the Center members can draw, without having to become experts themselves in each of the chemical
analysis techniques.  This is especially important when an analysis may need to be performed infrequently or
as a pilot study to see if the project is at all feasible.  In addition, the instrumentation dedicated solely to
shared resources has been used extensively for methods development on assays important to the Center
members.  
  
Expertise:

The analytical expertise is one of the facilities most significant resources for addressing chemical analysis
problems.  The investigators who supervise the use of a particular instrument are experts in spectral
acquisition and interpretation for that instrument.  Each investigator will either choose to perform the
analysis with his/her group or may train another individual on the use of the equipment.  When large
quantities of sample analysis are to be performed most of the facilities members will train the student
performing the analysis thereby increasing the student’s capabilities as well.
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Dr. Joanna Burger:  Dr Burger is the Facility Core director and responsible for the activities of the core. 
She is directly in charge of atomic absorption analysis instrumentation.  Dr. Burger is the facility director and
maintains directs  the activities of two of the facilities staff.

Dr. Brian Buckley:  Dr. Buckley is the Facility Core Co-Director and responsible for ICP/MS’s,
HPLC/MS, UV/Vis, GC GC/ITMS and other instrumentation.  Dr Buckley is responsible for coordination
of the facilities activities as well as consultation with the investigators to best address their needs.

Dr. Clifford Weisel:  Dr. Weisel is responsible for the GC/MS instrumentation and coordinates the use of
the FTIR.  He acts as an expert on breath analysis with this instrument and consults with investigators on the
proper application of these GC/MS methods and VOC analysis.

Dr. Gisela Witz:  Dr. Witz is responsible for the fluorescence instrumentation and  fluorescence data
software modeling.  She interacts with individual investigators for proper execution of the instrument and the
modeling software.

Dr. Robert Rosen:  Dr. Rosen is responsible for the fast atom bombardment multi-sector mass
spectrometer and coordinates the sample analysis and spectral interpretation.  He implements proper
sample preparation protocols required to obtain quality  mass spectra in complex sample matrices.

Dr. Michael Gochfeld: Dr. Gochfeld helps to maintain the AA facilities and is responsible for the microwave
sample dissolution apparatus.  He also acts as a quality control consultant.

Dr. George Lambert:  Dr. Lambert is responsible for the stable carbon isotope mass spectrometer. He
supervises the instrument operation and recommends appropriate applications to the investigators.

Mr. Robert Porcja:  Mr Porcja is a research chemist.  He is the principle operator for the GC/FTIR and
performs the sample analysis for this instrument.  He is responsible for the instrument maintenance and
spectral interpretation as well.

Ms. Tara Shukla:  Ms. Shukla is the principal operator for the AA instrumentation in Dr. Burger’s group. 
She modifies methods and will perform quality control checks on the data acquired from this instrument.

Molecular Genetics And Transgenics Core

A. Description

The overall purpose of the Molecular Genetics and Transgenics Facility Laboratory is to provide members
of EHS Center scientific knowledge and technical expertise in molecular biology.

The specific objectives of this Facility Laboratory are:
1. To serve as a central molecular biology resource for the conception and execution of new projects on
the molecular mechanisms of carcinogenesis and toxicity.
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2. To offer workshops on the application and procedure of various molecular topics ranging from isolation
of DNA to computer analysis of DNA/protein sequences.

3. To provide hands-on instructions on techniques.

4. To provide consultation and instruction on the uses of transgenic animals in environmental health
research.

5. To provide quality, inexpensive services for automated DNA sequencing, DNA fragment analysis, and
oligonucleotide synthesis.

B. Core Director and Personnel

Suzie Chen, Ph.D., Director, Associate Professor, Chemical Biology (RU)
Kiran Chada, Ph.D., Associate Professor,  Biochemistry (UMDNJ)
Terri Goss Kinzy, Ph.D., Assistant Professor, Molecular Genetics and Microbiology (UMDNJ)
S-J Caroline Wei, Ph.D., Assistant Professor, Chemical Biology
Yanan Tian, Ph.D., Assistant Professor, EOHSI (UMDNJ)

C. Facilities and Equipment :

One PCR machine located in the laboratory of S. Chen and two PCR machines located in the laboratory of
Y. Tian are specifically designated and purchased for the Facility Laboratory. All other equipment is
located in The Laboratory for Cancer Research, the EOHSI building, and the Research Tower of
UMDNJ.

D. Usage and Benefits:

Dr. E. Yurkow (Core II) - RNA isolation, general techniques on PCR, Northern blots, plasmid DNA
isolation, purification and characterization, PCR cloning, DNA sequencing and computer software
programs for primer, DNA/protein sequences and motifs.

Dr. J. Laskin (Core II) - RNA isolation, Northern blots, plasmid cloning, plasmid DNA isolation,
purification and characterization.

Dr. M. Iba (Core I) - Preparation of probes, plasmid DNA isolation, purification and characterization,
luciferase assays, DNA/protein interactions by gel mobility shift assays. RNA isolation from tissues and
characterization

Dr. P. Thomas (Core I) - General techniques on PCR, libraries screening, PCR cloning, RNA isolation 
and characterization

Dr. D. Laskin (Core II) - DNA/protein interactions by gel mobility shift assays and apoptosis assays.

Dr. J. Hong (Core I) - PCR DNA sequencing.
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Dr. K. Sweder (Core I) - PCR cloning.

Dr. R. Zhu (Core III) - Maintenance and characterization of transgenic mice.

Dr. C. S. Yang (Core I) - PCR sequencing and cloning, RNA Northern blot, anti-sense RNA and
differentially expressed genes in esophageal cancer samples.

DNA sequencing and oligonucleotide synthesis services have been used by a large number of Center
members.

Enzymes & Antibodies Facility Core

A. Description

The overall purpose of the Enzymes & Antibodies Facility Core is to provide expertise and facilities for the
characterization of enzymes which are important in the biotransformation of environmental chemicals; and
the generation of antibodies against these enzymes for use as tools in their characterization, especially, in
studies on their regulation of expression in tissues of experimental animals and man and their function in
biotransformation and activation of environmental chemicals.  This Facility Core utilizes the resources
provided by the EHS Center grant to maintain, adopt, and develop state-of-the art approaches and
methods for use by the EHS Center members in their research.

The specific objectives of this Facility Core are to serve the research needs of the Center by:  a.) 
Heterologous expression of enzymes in procaryotic and eukaryotic cells.  b.)  Purification of proteins
obtained from expression systems as well as animal and human tissues.  c.)  Preparation of monoclonal and
polyclonal antibodies against xenobiotic metabolizing enzymes (XME) and characterization, labeling, and
modification of these antibodies for various research applications. d.)  Quantitation of the levels of XME in
animal and human tissues.  e.)  Studies on genetic polymorphisms and their impact on the activity and tissue
levels of XME.

Interactions of the Facility Core with Research Cores 1 - 4 occur through discussions at Core 1 meetings
(meet weekly), various affinity group meetings, DIAC meetings, and by distributing a 2 page synopsis of the
Enzymes and Antibodies Facility.  Many of the interactions get started in Core 1 meetings (organized by the
Director of the Facility Core, Dr. P. E. Thomas) since these meetings are attended widely by members
from the other three research cores and many of the speakers also come from other cores or outside the
EHS Center.  Also both Dr. P.E. Thomas and Dr. J-Y Hong (Director & Assistant Director) give lectures
in two graduate courses (General Toxicology and Biochemical Toxicology) on enzyme polymorphisms,
immunochemical techniques and other topics that the Facility has expertise, which are widely attended by
graduate students and some faculty.  These lectures serve to effectively “advertize” the expertise within the
Facility to students and faculty who can make use of these facilities within their own research.   

B. Core Director and Personnel:

Paul E. Thomas, Ph.D., Director, Chemical Biology (RU)
Jun-Yan Hong, Ph.D., Assistant Director, Chemical Biology (RU)
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Christine Busch, B.S., Assistant, Chemical Biology (RU)
Chengjun Deng, Ph.D, Associate, Chemical Biology (RU)
 
C. Facilities and equipment

Major equipment for tissue culture and production of monoclonal antibodies includes: laminar flow safety
cabinet, CO2 incubator, inverted and upright microscopes, liquid nitrogen freezer for cell storage, and
Beckman Biomek robot system for ELISAs and protein assays.   Major equipment associated with the
isolation and characterization of XME includes: Waters 650 protein purification HPLC, Shimadzu
spectrophotometer, cold box suitable for chromatographic columns, lyophilizer, PCR Thermo Cycler,
DNA gel sequencing apparatus, and 2 gel electrophoresis apparatus with appropriate power supplies. The
Bio Image Scanner (Genomic Solutions) used for quantitating bands on gels and blots, was recently
updated from the a Unix based operating system to an IBM-PC based system to make the data
management more compatible with the operating system in widest use at the Center. 

D. Usage and benefits

Monoclonal antibodies (MAb) which inhibit cytochrome P450 (CYP) and are specific for one isozyme are
very useful for studying the role of an individual isozymes in microsomal metabolism where 20 or more
isozymes are present at the same time.  The Enzyme & Antibody Facility has a few MAbs specific for the
phenobarbital inducible rat CYP 2B1 which are also inhibitory.  By expressing parts of the CYP 2B1
amino acid sequence as glutathione S-transferase fusion peptides, and then determining which CYP 2B1
MAbs recognize these fusion peptides,  Dr. P. Thomas is mapping the binding region of MAbs which inhibit
catalysis in CYP 2B1.  Once these  inhibitory epitopes are determined the homologous regions on other
CYP isozymes will be synthesized and used to immunize mice so as to direct the mouse’s production of
antibodies toward epitopes on other CYP isozymes which result in inhibition of catalysis.

Various antibodies produced by this facility where used by Dr. M. Iba to study the regulation and induction
of CYP 1A1 and 1A2 in rat lung, kidney and lymphocytes as well as human lung explant cultures.  The
CYP enzymes found in these extra-hepatic tissues are expressed at low levels which makes it important to
have very sensitive and specific probes for their detection.  He has found that some volatile components of
cigarette smoke like pyridine, acetone, and nicotine induce CYP 1A1 in the lungs of rats exposed to these
compounds, where the exposure levels are comparable to the levels in cigarette smoke.  These results are
unexpected because these volatile components don’t fit the previously established requirements for binding
to the aryl hydrocarbon receptor since they are too small.  More detailed mechanistic studies by Dr. M Iba
have shown the the activation of the aryl hydrocarbon receptor but suggest that the mechanism may involve
an indirect route of activation.  

Drs. D. Morse and H. Lowndes (Neural and Developmental Toxicology Core) have relied on the Facility
to provide a variety of antibodies for exciting immunohistochemical studies localizing selected xenobiotic
metabolizing enzymes.  Some of these enzymes have been localized to specific brain regions prominent in
defining the blood-brain barrier (Morse et al., 1998).   These findings are potentially very important since
they suggest a role for certain cytochrome P450 isozymes in either protecting the brain circulation from
certain enviornmental chemicals or determining specificity of the blood-brain barrier.
 . 
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Drs. D. Laskin and C. Gardner have used the Facility in showing the induction of CYP2B1 and CYP1A1
in non-parenchymal cells from rat liver.   These studies expand the role of cytochrome P450 isozymes to
cells not previously known to be involved in xenobiotic metabolism.  It is possible that these enzymes have
a role in these cells unrelated to xenobiotic metabolism. 

Several investigators in Dr. C. S. Yang's group have made extensive use of the Facility Core to characterize
CYP isozyme involvement in metabolism of acetaminophen and tobacco specific carcinogens.  Whether
CYP isozymes can be detected immunohistochemically in human esophageal samples and breast tissue is
being explored by Dr. C. S. Yang's group.  The Facility has also been of use for consultation on
development of ELISAs with members of  Dr. C. S.Yang's group as well as those from other laboratories.

The Enzymes & Antibodies Facility Core has also supported Drs. A. H. Conney, R. Chang and R. Rosen
in studies on the role of rat CYP isozymes in the formation of different metabolites of 17ß-estradiol.   Drs.
B.T. Zhu and A.H. Conney are continuing similar studies on 17ß-estradiol metabolism in human tissues in
cooperation with the Enzymes & Antibodies Facility Core.    

Dr. J-Y Hong has been using several techniques for examining human polymorphisms of both pi and mu
glutathione S-transferases, O6-alkylguanine-DNA alkyltransferase, CYP2E1, CYP2A6, and  quinone
reductase.  He has found several polymorphisims in the O6-alkylguanine-DNA alkyltransferase gene and is
now expressing these to determine their functional significance.  Dr. J-Y Hong is examining the population
distribution of some of these polymorphisms with Dr. S. Mohr (Exposure Analysis and Health Effects
Core) in selected populations of New Jersey residents who claim they are especially susceptibility to methyl
t-butyl ether.  This Facility Core is also being used in a collaboration between Drs. J-Y Hong and C. S.
Yang in studying enzyme polymorphism and susceptibility to esophageal and gastric cancers.                        
             

Many of the antibodies supplied to the above investigators are only available in this Facility making it
possible for them to do cutting-edge-research.  Moreover, the facility is working on producing other unique
antibodies and perfecting techniques for their use.

Training is an important part of our Facility Core.  We train graduate students, postdoctoral fellows, visiting
scientists, and principal investigators from Center Labs, as well as some from outside the Center, in the
state-of-the-art methods that have been developed in our Enzymes & Antibodies Facility Core.  Some
undergraduate students and RU, College of Pharmacy honors students have also spent a semester in the
Facility Core to learn techniques and work on a small research project.  We have also trained some high
school students during the summer in association with Project SEED of the ACS.  

Besides supporting members of the EHS Center, the Enzymes & Antibodies Facility Core has been a
national resource in helping investigators from other institutions.  Below is a list of investigators from other
institutions who have used this Facility Core in the past year: Dr. John Ottenweller, DVA Medical Center,
East Orange, NJ; Dr. Zaid Jayyosi, Rhone-Poulenc Rorer, Collegeville, PA; Dr. Gondi Kumar, Abbott
Labs, Abbott Park, IL; Dr. Xu-Jie Zhang, Solvay Pharmaceuticals, Marietta, GA; Dr. Paul Watkins,
University of Michigan, Ann Arbor, MI; Dr. Dennis Calleweart, Oxford Biomedical Res., Oxford, MI; Dr.
Richard Zanger, Battelle, Richland, WA; Dr. Ken Sterling, Univ. Mass Medical Center, Worcester, MA;
Dr. Maria Ribadeneria, Dupont, Newark, DE; Dr. Jenmei Pan, Wyeth-Ayerst Research, Mounmouth
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Junction, NJ; Dr. Patty Havard, College of Pharmacy, Columbus, OH.

Molecular Pathology Facility Core

A. Description

The Molecular Pathology Facility Core (MPFC) was formed in 1996 as the incorporation of the Histology
and Cellular Enzymology Laboratories.  The MPFC provides a central facility for the performance and
assessment of histopathology and clinical chemistry.  The objectives of the MPFC are to:

(1) make available to members of the EHS Center a facility for the preparation of high quality
histological samples in support of new and ongoing research initiatives.

(2) provide expertise and consultation in the assessment of histological samples and collaborative
assistance to Center members in the use of contemporary and emerging techniques in molecular
pathology.

(3) provide large scale, iterative enzymatic analyses of samples using the FARA II centrifugal enzyme
analyzer.

(4) provide training for investigators, students and technical staff in various technologies and
interpretation of tissue morphology.

(5) anticipate the need for emerging pathology methodologies and establish expertise in their use.

To meet these specific objectives, the MPFC developed collaborative research activities with all research
Cores.  Currently, 11 major ongoing studies utilize MPFC facilities.  These studies involve all ten members
of Core III and 12 investigators from Cores I, II, and IV.  The interactions include histopathology support
and consultation, development of custom enzyme analyses, and the use of "designer" molecular techniques
such as fluorescence in situ hybridization, quantitative hybridization, and quantitative immunocytochemistry. 
Traditional histopathology and enzyme analyses remain in high demand by Center memberships.

B. Core Directors and Personnel

Kenneth Reuhl, Ph.D., Director, Pharmacology & Toxicology (RU)
Herbert Lowndes, Ph.D., Co-Director, Pharmacology & Toxicology (RU)
Ms. Kathleen Roberts

C. Facilities and Equipment

The MPFC consists of two laboratories.  The central laboratory is located in the Neurotoxicology
Laboratory at 41 Gordon Road, while a smaller satellite facility is located in Rooms 132, 134 and 136 of
the EOHSI building.  These laboratories are major histology centers for EOHSI.  As such, most of the
equipment in the MPFC is unique.  The central MPFC facility also has a transmission electron microscope,
a Reichert Ultracut microtome for large sections of plastic embedded tissues, cryotomes, image analysis
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systems, and the FARA II enzyme analysis system.  The MPCF has been active in "designer methods" in
molecular pathology development.

D. Usage and Benefits

The MPFC serves as the focus for the performance of histopathology activities within the Center.  In
calendar year 1998, the MPFC processed more than 2000 samples for light microscopy, nearly 200
samples for electron microscopy and 150 samples for immunocytochemistry.  Demand for “designer”
techniques remains steady.  About 85 % of the 6,000 samples run on the FARA autoanalyzer were from
members of Core III.

It also attracts non-Center scientists who may be interested in participating in Center Projects.  The unique
equipment residing within the MPFC has found widespread use by Centermembers and has fostered
collaborative studies amongst numerous members of research cores.  Centralization of capabilities for
histopathology and batch enzyme analysis within the MPFC prevents unnecessary duplication of equipment,
enhanced quality control, and allows Center members access to useful techniques that they would not
otherwise employ in their work. This enhances cooperative interactions and maximizes cost effectiveness.

Exposure/Dosimetry Modeling Facility Core

A. Description

The Exposure/Dosimetry Modeling Facility Core (EDMFC) was established to support  the development,
evaluation, and application of mechanistic computational modeling tools 
for performing assessments of toxicant exposure and dose for individuals and populations. 
The facility core operates within the Computational Chemodynamics Laboratory (CCL) of the Exposure
measurement and assessment Division of EOHSI. So the facility Core provides for the members of the
Center access to the human and technical resources of CCL. These human resources include currently
fifteen researchers (including five Post-Doctoral Fellows and full-time technical support staff).  Access to
the technical resources makes available state-of-the-art computer equipment, including over twenty
networked UNIX servers and workstations (acquired with external funding). 

Goals and Interactions

The overall purpose of the Exposure/Dosimetry Modeling Facility Core is to provide intellectual and
technical support for research activities that aim to improve and quantify our understanding of the processes
(physical, chemical, biological, physiological) determining human exposure and target tissue dose for toxic
environmental substances. This is accomplished through:
(1) the development, computational implementation  and evaluation of physically and  physiologically based 
mathematical models of environmental and biological processes that incorporate detailed descriptions of
transport and chemistry (mechanistic modeling), and
(2) the management, scientific visualization, and statistical analysis/interpretation of environmental, biological
and human activity data (phenomenological modeling) using state-of-the-art information management and
analysis tools such as Relational Database Management Systems (RDBMS) and Geographical Information
Systems (GIS). 
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Specific services provided by the facility Core to members of any Research Core include:
(1) Guidance and advice on data analysis and modeling tasks.
(2) Access to state-of-the-art computer equipment for implementation of computationally-intensive tasks
(that cannot be handled by personal computers).
(3) Access to state-of-the-art software tools for data analysis and mechanistic modeling.
(4) Technical support and guidance for using the above-mentioned hardware and software resources for
Center-related activities.

Some examples of currently active or planned projects that reflect collaborations of Center members from
various Research Cores and rely on technical support from the Exposure/Dosimetry Modeling Facility Core
follow:  Example 1: Development, testing, and evaluation of "refined" (i.e. distributed parameter) modules
for physiological processes, that are used to expand the capabilities of "traditional" (i.e. lumped parameter)
physiologically-based pharmacokinetic models. For example, distributed parameter models for dermal
absorption of volatile organics and for the respiratory tract transport of reactive gases and fine particles
have been developed in recent years; future efforts will focus on the improvement of respiratory tract
transport models, on development of models for the site-dependent hepatic metabolism of organic
toxicants, etc.

Example 2: Major emphasis has been given on the development and application of improved methods for
characterizing toxicokinetic variability, both intra-individual and inter-individual, and uncertainty.
Development and testing of new methods for merging the physiologically-based approach with the
traditional, compartmental approaches of population paharmacokinetics such as NONMEM (Nonlinear
Mixed Effects Model) are in progress; it is hoped this effort will be expanded significantly in the near future,
to provide useful tools to Center members from various Research Cores.

Example 3: New efforts are being initiated in the areas of ecological interrelationships involved in exposure
assessments and in the use of physiologically-based information for the development of new models for
food-web components. The Core has developed successfully in the past PBPK models for aquatic
organisms; currently, on-going efforts, in close collaboration with Center members from the Toxicology
Core focus on the expansion of that approach to a variety of organisms and on the integration of the
approach with state-of-the-art food-web modeling techniques.

B. Core Director and Personnel

Director and Advisory Committee

The Exposure/Dosimetry Modeling Facility Core is directed by P. G. Georgopoulos (Environmental and
Community Medicine, UMDNJ-RWJMS; background in Chemical Engineering and in Mathematical
Modeling of Environmental and Biological Systems) He coordinates the collaborations with Center faculty
members and  guides  Facility personnel.  The Core advisory Committee consists of M. Gallo
(Environmental and Community Medicine, UMDNJ-RWJMS), 
K. Cooper (Toxicology, Rutgers), and C. Weisel (Environmental and Community Medicine,
UMDNJ-RWJMS).

Day-to-day technical support for the Facility Cores is provided by the following post-doctoral fellows and
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members of the technical staff (of whom Ms. Anna Skiadas receives partial salary support from the
Center). Additional support is provided by Graduate Research Assistants and part time technical staff. 

Post-Doctoral Research Fellows

Amit Roy, Ph.D. (Post-Doctoral Fellow; background in Chemical and Biochemical Engineering,
Physiologically Based Pharmacokinetic and Dosimetry Modeling): human exposure assessment and
dosimetry model development and implementation for volatile organics, heavy metals and radionuclides;
refinement of methods for exposure assessment through the combined use of environmental and biological
monitoring data.

Mihalis Lazaridis, Ph.D. (Post-Doctoral Fellow; background in Aerosol Processes): refinement of models
for (a) atmospheric transport and (b) of human respiratory tract transport of fine particulate matter;
application to radionuclides, secondary organic aerosols and to soil resuspension.

Kemal Gurer, Ph.D. (Post-Doctoral Fellow; background in Atmospheric Physics): characterization of
atmospheric pathways of exposure; dispersion modeling for gases and particulate matter.

Saravanan Arunachalam, Ph.D. (Post-Doctoral Fellow; background in Chemical and Biochemical
Engineering): assessment of exposure to photochemical pollutants; ORACLE-7 programming and
development of methods for intranet-based interactive accessing of exposure-related data.

Ashwin Walia, M.S. (Post-Doctoral Fellow; background in Chemical and Biochemical Engineering):
development, coding and testing of microenvironmental and biota modules for exposure and dose modeling
and analysis; design and testing of the GIS-based interfaces.

Full-Time Technical Staff

Ann Skiadas, B.S. (Research/Teaching Specialist with 33% salary support by the NIEHS CENTER;
background in Bioresources Engineering):provides guidance and technical support in
spharmacokinetic modeling; development, coding and testing of microenvironmental and biota modules for
exposure and dose modeling; and design and testing of GIS-based interfaces for exposure assessment.

Sastry Isukapalli, M.S. (Research/Teaching Specialist; background in Chemical and Biochemical
Engineering): development and testing of the computationally efficient methods for sensitivity analysis and
uncertainty propagation in environmental and biological systems.

Ken Karamichael, B.S. (Scientific/Relational Database Management System Programmer; background in
Computer Science): development and testing of ORACLE-7 modules for exposure and dose modeling and
analysis; integration of relational and geographically based approaches for database development.

C. Facilities And Equipment

Computer model and software development and application at the Facility Core takes place on a
distributed computing system of networked and "clustered" Unix workstations running NFS (Network File
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System) over a local, ethernet-based LAN. The local general-purpose file server of CCL is a
four-processor HyperSparc SUN 630MP with 128MB of RAM. "Number-crunching" of computationally
intensive simulations and environmental database manipulations takes place on CCL's state-of-the art
"UltraClusters":  Currently these clusters include seven (7) UltraSparc-I, 170MHz servers, a
two-processor, 200MHz UltraSparc-2000 server, eleven (11) Creator-3D Ultra-I workstations, and
various other machines (4 Sun Sparc5s, 2 SGI Indigos, 2 NeXTs, 2 Tektronix X-terminals, personal
computers, etc.).

The server cluster configuration is linked together via fast ethernet and accesses directly over 160 GB of
hard disk space while each CPU is configured with a minimum of 64 MB of RAM to 256 MB of RAM; it
offers the option of flexible mode operation, either through batch processors for multiple simulations
assigned by a front-load balancer, or through shared memory parallel virtual machines employing the MPI
(Message Passing Interface) protocol. Advanced graphics and visualization capabilities are provided by the
Sun Creator-3D machines (components of the cluster) and the Indigo workstations.  Various peripherals,
including color printers and plotters, scanners, read/write optical disk drives, a DAT stacker etc.
complement the workstation network and provide support and interconversion capabilities for a wide range
of operating systems and data types and formats.

Tools for software development include a variety of procedural languages and their object- oriented
extensions (e.g. C++, Objective Fortran, etc.) as well as of integrated platforms for (a) modeling  and (b)
data analysis, management and visualization, including Scientific Visualization Systems (SVS), Geographical
Information Systems (GIS) and Relational DataBase management systems (RDBMS).

Specific examples of licensed software packages include Maple, Mathematica, ACSL, SimuSolv,
GISmodel, AVS Express, NCAR Graphics, IBM Data Explorer, Oracle-7 including the spatial option,
SAS, S+, Arc/Info and ArcView, GISLINK, GISLIB, etc.

D. Usage And Benefits

The Facility Core provides accounts on its Unix clusters free of charge to members of the Center for use in
conjunction with Center-related (i.e. not externally funded) activities. These accounts provide access to all
software packages available on the CCL network with the exception of packages that are licensed for
exclusive use in conjunction with a specific project.  Members of the Center are not charged for either
intellectual advice on modeling issues or for technical guidance in using the facilities of the Core.  Members
of the Center are also not charged for normal use of the Core facilities that is part of regular Center
activities.  However, charges may be assessed for externally-funded  projects that require extensive use of
either hardware or software resources.

A list of projects, pursued during 1996/1997 by members of the Center, that utilized the resources of the
Facility Core follows:

Area of Regional Environmental And Population Exposure Modeling
1.  Ozone and Fine Particle Exposure and Effects on Asthmatics in NJ (Dr. Cody - Statistical Facility
Core and Dr. Weisel, Core IV)
2.  Refinement of Methods of Ozone/Fine Particle Exposure Assessment for Epidemiological Analyses.
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(Dr. Cody - Statistical Facility Core and Dr. Weisel, Core IV) In this case, exploratory work supported by
the Facility Core was used in the development of a proposal leading to a new funded Grant.
3.  Exposure/Dosage Patterns to Pesticides Using Biomarkers (NHEXAS:Drs. Lioy, Freeman, and Zhang
- Core IV)
4.  Exposure/Dosage Patterns to Heavy Metals Using Biomarkers (NHEXAS:Drs. Lioy, Freeman, and
Zhang - Core IV)
5.  Groundwater Transport of Radionuclides and VOCs from DOE Sites (CRESP: Dr. Goldstein -
Core II)
6.  Model Development: Resuspension and Atmospheric Transport of Contaminated Surficial Soil
(CRESP: Dr. Goldstein - Core II).   (This work has resulted in the development of new methods and
modeling tools.)
7.  Model Development: Emission/Dispersion of Contaminants Released from Forest Fires (CRESP:
Dr. Goldstein - Core II) (This work has resulted in the development of new methods and modeling tools.)
8.  Stochastic Response Surface Methods for Uncertainty Modeling of Fate/Transport (CRESP: Dr.
Goldstein - Core II) (This work has resulted in the development of new methods and modeling tools.)
9.  Integrated Environmental and Food Web Modeling (CRESP: Drs. Cooper and Burger - Core IV)
10.Oxygenated Gasoline Exposure/Dose Assessment Modeling (Dr. Weisel - Core IV)

Area of Microenvironmental And Individual Exposure Modeling
1.  Development of VOC Exposure Reconstruction Methods Using Exhaled Breath Data and PBPKMs
(Dr. Gallo - Core II and Dr. Weisel - Core IV).  (This work has resulted in the development of new
methods and modeling tools.)
2.  Nested Modeling Methods Development for Exposure/Dose to Contaminants from DOE Sites
(CRESP: Dr. Goldstein - Core II) (This work has resulted in the development of new methods and
modeling tools.)

Area of Physiologically Based Pharmacokinetic And Biological Transport/fate Modeling For Individuals
And Populations
1.  Development of New PBPK Dioxin Model for Mya Arenaria (Dr. Cooper - Core IV)
2.  Stochastic Response Surface Methods for Uncertainty Modeling of Pharmacokinetics 
(CRESP: Dr. Goldstein - Core II) (This work has resulted in the development of new methods and
modeling tools.)
3.  Development of PBPK Models for Wildlife as Components of the Food Web (CRESP: Dr. 
Cooper - Core IV)
4.  Development of New Physiologically-Based Particulate Matter Inhalation Dosimetry Model 
(CRESP: Dr. Goldstein - Core II).  (This work has resulted in the development of new methods and
modeling tools.)
5.  Development of Physiologically-Based Models for Bioavailability of Metals in Soil (Dr. Lioy - Core IV,
Dr. Gallo - Core II and Dr. Iba - Core I)
6.  Development of Proposal to Study Pharmacokinetic Variability Using PBPK Modeling and Biomarker
Studies (Dr. Iba - Core I and Dr. Kaufmann - Core III)

Area of Diagnostic Data Analysis And Parameter Estimation For Pharmacokinetic/ Pharmacodynamic
Systems
1.  Benzene Pharmacokinetic Data Analysis (Dr. Iba - Core I)
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2.  Compartmental Pharmacokinetic Modeling of Benzene to Study Intra-Individual Variability (Dr. Weisel
- Core IV)
3.  Benzene Pharmacokinetic/Pharmacodynamic Data Analysis (Dr. S. Ji - EOHSI)
4.  Ambient Particulate Matter Characterization from the HSPH Study (Dr. Zhang - Core IV)
5.  MTBE Pharmacokinetic Data Analysis (Dr. Iba - Core I)
6.  Development of Deconvolution Methods for Pharmacokinetic Analysis of Biomarker Data (Dr. Lioy -
Core IV and Dr. Gallo - Core II) (This work has resulted in the development of new methods and
modeling tools.)

Other Areas

1.  Development of Wetland Maps (Mississippi Delta) (Dr. Cooper - Core IV)
2.  GIS Support for Combining Toxic Release Inventory and Demographic Information (Dr. Weisel -
Core IV). In this case, exploratory work supported by the Facility Core was used in the development of a
proposal leading to a newly funded Grant.

Biostatistics Facility Core

A. Description

The goals of the Biostatistics Facility Core are to provide consulting services on statistical, epidemiologic
and other quantitative issues to Center members.  This is expected to include advice on study design,
sample size calculations, data handling, structuring and analysis.  The Core will mainly provide consulting
and will assist in the supervision of but not conduct major data analyses for investigators.

B. Core Director and Personnel

George Rhoads, M.D., M.P.H., Director, Environmental & Community Medicine (RWJMS)
Daniel Wartenberg, Ph.D., Co-Director, Environmental & Community Medicine (RWJMS)
Ronald Cody, EdD, Professor, Environmental & Community Medicine (RWJMS)
Deborah Glueck, Ph.D., Postdoctoral Fellow, Environmental & Community Medicine (RWJMS)
William Strawderman, Ph.D., Professor, Statistics (RU)

C. Facilities or Equipment

Each of the faculty members in this Core has access to a PC pentium processor with a variety of ssoftware
including SAS, SPSS, S-Plus.  In addition, each of these work stations is hard wired by a local network to
mainframe/mini computers at UMDNJ and Rutgers.

D. Usage and Benefits
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This is a new Core that is in the process of organizing itself and developing a system to provide consulting
assistance.  A series of workshops and seminars on quantitative issues of interest to Center members is
being planned, using both outside speakers and Core faculty.  We hope that both of these activities will help
Center members learn about the services that this Core can provide.  

We believe that this Core will be become an integral part of the Center by helping members develop
proposals (design and sample size issues) and manage and analyze data.  The workshops will be targeted
to issues raised by Center members (e.g., dose-response modeling), and will include hands on participation
by attendees. Private sessions will assist members in the analysis of their own data.

VII.  1998-99 Pilot Project Program

Title: Benzene metabolism and toxicity in TG.AC mice
Principal Investigators: Carol Gardner, Ph.D. and Robert Snyder, Ph.D.
Date Supported: 04/01/98 - 03/31/99
Description:
It is generally assumed, as a working hypothesis, that the early effects of benzene in bone marrow may
subsequently result in either aplastic anemia, myelodysplasia or leukemia.  Therefore, identification of a
marker for an early effect might be predictive of any of these effects.  This project will study the stimulation
of nitric oxide production in bone marrow as a marker for early benzene toxicity.  This project plans to
study (1) urinary metabolites of benzene as a measure of in vivo benzene metabolism, (2) metabolites
formed in the isolated perfused liver preparation which measures benzene metabolites which leave the liver
and enter the general circulation from which they may exert toxic effects in bone marrow, and (3) hepatic
CYP2E1 activity because CYP in the liver mediates the first stage in benzene metabolism.  These studies
will show whether or not the array of benzene metabolites, formed in animals in which leukemias were
observed, differ from those in control animals.  Of specific interest is the array of metabolites obtained from
liver perfusion because these are the metabolites which have the potential to impact on the bone marrow.

Title: Mass Spectrometric Studies of DNA Duplexes and Adducts
Principal Investigators: Jeehiun Katherine Lee, Ph.D. and S.-J. Caroline Wei, Ph.D.
Date Supported: 04/01/98 - 03/31/99
Description:
The primary focus of this project is to explore how the structure and stability of DNA affects PAH
recognition and binding.   State-of-the-art, novel mass spectrometric methods to examine DNA both in the
gas phase and in solution will be developed and utilized..  The stability of duplex DNA is mediated by
solvent and counterion effects.  Therefore, the study of the intrinsic behavior of DNA, without the
complicating effects of media, is of fundamental importance.  The proposed research involves the
investigation of chemical and biochemical systems through experimental studies.  By utilizing a tool
traditionally used by analytical chemists, and by applying physical organic insights and theoretical analysis,
this project will develop and establish a technique that will be invaluable for study of all types of biological
binding.  The proposed research will establish intrinsic and solution phase binding affinities for DNA
duplexes and will elucidate the role that base pairing, base stacking, and solvation  each play in the stability
of DNA.  In particular, this project expects to establish a relationship between DNA stability and structure
and PAH binding specificity.
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Title: Measuring Hispanic Urban Neighborhood Perceptions of Risk
Principal Investigator: M. Jane Lewis, Dr.Ph.H.
Date Supported: 04/01/98 - 03/31/99
Description:
This proposal is expected to show that  public perception of neighborhood quality and environmental risk
factors is the same in Latino neighborhoods as it is in African American and European American
neighborhoods.  Target neighborhoods for survey will be identified and selected based on input from the
community advisory group and investigation by the research team.  The neighborhoods to be assessed will
be selected in consultation with an advisory group convened especially for this project.  The survey will be
administered by bilingual community members.  The research will be guided by a steering committee made
up of the investigators and other appropriate professionals.  Public perception of neighborhood quality and
environmental risk factors in selected neighborhoods will be assessed and compared to findings from
previous research in over 30 African American and/or European American neighborhoods.  Environmental
and other health related issues that are of major concern to members of the Perth Amboy  community will
be identified.  Survey findings are expected to point to environmental hazards and other threats to health
and quality of life in the surveyed neighborhoods. 

Title: In Vitro Investigation of the Toxicity of the Co-contaminants 137Cesium and Mercury on the
Developing Neuron

Principal Investigator: Lynne Fahey McGrath, Ph.D., MPH and Kenneth Reuhl, Ph.D.
Date Supported: 04/01/98 - 03/31/99
Description:
This proposal will evaluate whether 137Cesium, at environmentally relevant concentrations, will increase the
toxicity of mercury in the developing neuron.  As an exploratory research project, this has direct
implications in the assessment of human health risks to populations that regularly eat fish and consume game
in regions located near decommissioned nuclear processing facilities. The Embryonal carcinoma system will
be used to assess the effects of 137Cesium alone and 137Cesium-mercury combined on: (1) the cytoskeleton
system and (2) on the temporal development of cytoskeletal elements that will allow an evaluation of
potential effects upon ontongeny.  Measurements of specific proteins will enable quantification of the any
interactions.  The results should importantly answer the question, are current allowable concentrations of
mercury in fish sufficiently protective in the presence of 137Cesium.  This study will report the presence of
potential risks associated with mercury and 137Cesium exposure if interactions are found and calculate the
magnitude of the interactions in this test system.

Title: The Alternatively Spliced Region of Tenascin-C and Regenerative Strategies
Principal Investigator: Sally Ann Meiners, Ph.D.
Date Supported: 04/01/98 - 03/31/99
Description:
This project will evaluate the hypothesis that fnA-D can be utilized as a reagent in therapeutic strategies and
investigate the hypothesis that large tenascin-C will promote regeneration of host brain axons due to the
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presence of fnA-D, and that small tenascin-C will inhibit it.  The initial objective will be to carefully delineate
the response of the host to a graft of control 27A1 cells at several time points, using immunocytochemical
techniques.  After evaluating the response to control cells, these procedures will be repeated using grafts of
transfected cells.  The initial goal is to evaluate whether the growth promoting properties of fnA-D extend to
in vivo paradigms.  This pilot study will therefore provide critical information regarding the in vivo efficacy of
the alternatively spliced region and its potential use in therapeutic modalities.  Future work will be aimed at
determining how to best incorporate this tenascin-C fragment, as well as other neuronal growth promoting
matrix molecules, into experimental interventions aimed at encouraging functional recovery following injury. 
Expected results would also provide crucial information to many investigators in the field of regeneration.

Title: Role of Eph Growth Factors in Methylmercury Neurotoxicity
Principal Investigator: Kenneth Reuhl, Ph.D.
Date Supported: 04/01/98 - 03/31/99
Description:
It is hypothesized that methylmercury disrupts brain development by altering the expression and/or function
of the Eph family of trophic factors at critical stages of brain morphogenesis. The Eph family of tyrosine
kinase receptors and ligands will be evaluated at critical developmental time-points in two brain regions: the
hippocampus and the olfactory system, chosen for their well-characterized developmental patterns.  The
ability of methlymercury to alter Ephs will be assessed in vivo models using morphological and biochemical
assays.  This proposal will correlate alterations in Eph with neuronal structure and pathway integrity in two
representative brain regions, and test whether these trophic factors are important in the pathogenesis of
MeHg neurotoxicity.  To test this hypothesis, we will examine the effect of treatment of the toxic chemicals
at the critical time of axonal targeting on the expression of these critical molecules.  We anticipate that
MeHg will disturb the expression and function of Eph molecules and that this disturbance will correlate with
functional decrement documented to occur following in vivo exposures.

Title: Interactions between the Ah Receptor and NF-?B Signal Transduction Pathways: potential
mechanism for (1) dioxin toxicity and (2) cytokine suppression of CYP1A1 and 1A2

Date Supported: 04/01/98 - 03/31/99
Principal Investigator: Yanan Tian, Ph.D.
Description:
The AhR and Nf-kapa B are two critical transcription factors playing pivotal roles in a broad array of
physiological responses, this interaction bridges the two different pathways and provides mechanistic
insights into the  poorly understood toxic effects caused by the exposure to TCDD and like compounds,
such as immune suppression.  Using co-immunoprecipitation, we demonstrated a physical association of
AhR and RelA.  However, it is important to know which domains are involved in the association.  Because
there is extensive information on the functions of the modular domains for both proteins, defining the
interacting domains will be helpful for understanidng functional interactions, including whether the specific
DBA binding or transciptional activation properties of each transcription factor may be altered by the
physical association.  It has been proposed by other investigators that mutual repression of some signaling
pathways converge at the level of p300/CBP which may represent the molecular basis of reciprocal
antagonism.  We plan to conduct contransfection studies to test the interactions of p300/CBP on the mutual
repression of AhR and NF-kapa B.  The effects of p300 can then be observed by determination of the
reporter gene activities.


