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l. CENTER SUMMARY

The EHS Center continues to expand and focus on key environmenta health sciencesissues. Overdl
funding of Center members exceeds $25million annualy and now includes a PO-1, an EPA cente,
severa new RO-1s, and aremarkable expanson of our COEP programs. The Adminigtrative Coreis
charged with coordinating Center activities, fostering communication and cooperation within the Center
and the universty community, and adminigtering financid affars

The four research cores: Core | - Biotransformation & Toxicity of Environmental Chemicals, Corell -
Environmenta Effects on Signd Transduction; Core 11 - Neurd and Developmenta 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 adminigtrative 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 Hedlth and the Cancer Ingtitute 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 yearsin April 1998. The progress of the Center is atribute 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 (devel oped through Pilot Projects) for severd of our junior
investigetors.

The Center hosted our Externd Advisory Committee, chaired by Dr. John Stegeman, for two daysin
December. The EAC reviewed each research and facility core, aswell as COEP. The charge to the
EAC wasto look at each unit for strengths, weaknesses, and interaction. They spent agreat ded of
time reviewing the leadership with an eye toward successon, 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 devel opment.



The Center members held an off-dite, dl day retreet in June. The purpose was to identify new arees of
research interests of the faculty, and to develop plans that would alow the Center to facilitate these
research interests and needs. The retreat played an important role in strengthening our effortsin (1)
neuroendocrine toxicology by attracting researchers from each core and COEP to this area; which will
be the subject of our Superfund Research gpplication, and (2) molecular epidemiology which brings
together researchersin epidemiology, biogtatistics and polymorphism research. Severd investigators
used the retreat to foster research efforts on environmenta 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 ingtitutional support, and in turn strongly supports the scholarly
work of its members.

[l Center Research Highlights
A. Herba Mixtures Are Popular Alternatives to Demonstrated Therapies.

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

PC-SPEC, acommercialy available combination of eight herbs, is used as a nonestrogenic trestment
for cancer of the progtate. We found that PC-SPES, an unregulated herba dietary supplement, has
potent estrogenic activity. In patients with prostate cancer, it causes clinicdly significant reductionsin
serum testosterone concentrations, decreases in prostate-specific antigen concentrations, and sde
effects smilar 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 experimenta
therapies and may produce clinicaly sgnificant adverse effects. In addition, estrogens can have
subgtantia toxic effects, and the safety of nutritiona supplements with substantia estrogenic activity
needs to be evauated. The data demonstrated that unregulated, commerciadly available dietary
supplements may have biologic activity that can affect diseases, sandard medical therapy, and genera
hedth.

Publicetion reference:. DiPanla RS, et. d. (1998) Clinica and biologic activity of an estrogenic herbd
combination (PC-SPES) in prostate cancer. New England Journa of Medicine; 339(12): 785-91

B. Center for Environmental Health Sciences Hosts NIEHS Town Mesting

The NIEHS Center for Environmental Health Sciences of EOHS hosted a Regiona Town Mesting
sponsored by the National Ingtitute of Environmental Health Sciences (NIEHS) on September 17 &
18, 1998. It was an honor that NIEHS chose New Jersey as the Site of itsfirst regiona town meseting
of thisseries. Asthe most densely populated state in the Nation, we encounter a vast amount of public
hedlth and environmentd hedth problems.



This public meeting brought together state and loca hedlth professonals, state and loca government
officids, academicians, environmenta health professonds, advocacy groups and the lay public who are
interested in public hedth and the environment. It provided a platform for an open didogue to establish
better coordination among the hedlth professionas working on community exposures, industria
exposures, specid case “Ste’ exposures and other environmenta issues that impact the understanding
of the environment on human hedlth.

Over the course of the two days, the meeting covered four broad areas. “ The Environment and
Economic Impacts,” * Suburban Sprawl and Public Hedth,” “Urban Environments: Turning the Corner,”
and “ Community Partnerships with Science.” Former New Jersey Governor James Forio delivered
the keynote address focusing on “Brownfields’. Dr. Joseph Seneca, Vice-President of Rutgers,
delivered an outstanding address on the economic vaues of environmenta hedth, and chalenged
everyone to bring the unaccounted for economic loss into our thinking on environmentd justice and

impact.

Following the presentations, the audience engaged in a vigorous question and answer sesson. 1ssues
the public was concerned about included: air pollution and human hedlth, cancer prevdence and
prevention, children’s hedlth, clean water, dredging the New Y ork/New Jersey Harbor, environmental
education, exposure assessment, hedth registries, and public hedth and environmental hedlth research.

Suburban sprawl is anissue in New Jersey which effects the ecological, environmental and public heglth
of our State’ swell 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 pand session
entitled, “Suburban Sprawl and Public Hedlth.” The afternoon concluded with a panel session entitled,
“Community Partnerships with Science” which discussed current examples of successful partnerships.
Proceedings of the Town Mesting will be published early in 1999.

[1. Adminigrative Core
A. Responsihilities

Dr. Michad A. Gdlo isthe Principd Investigator and Director of the Center. Dr. Chung S. Yang is
Co-Principd Investigator and Deputy Director. Mary Czachur is the Business Manager and Maudie
Louise Woods is the Center Adminigtrator.  The Director and Principa Investigator, Dr. Gdllo,
provides adminigirative leadership to the Center. Specific responghilities include 1) oversight of
Research and Facility cores and COEP, 2) appointment of members, 3) development and alocation
of the budget, and 4) alocation of developmenta funds. Dr. Gallo coordinated and guided the
reorganization of the Center.

The Deputy Director and Co-Principa Investigator, Dr. Y ang, acts in the capacity of the Director in the
absence of Dr. Galo. Specific reponghilities include 1) facilitation and integration of collaborative



research activities, 2) supervison and coordination of Facility Core activities, and 3) management and
evauation of the Filot Projects. In addition, Dr. Yang isamember of al key committees. Dr. Yang is
the Principal Investigator for the Rutgers University activities which are supported by a subcontract
from UMDNJ-Robert Wood Johnson Medica Schoal.

Dr. Galo and Dr. Yang preside over the Executive Committee and the Internal Advisory Committee,
and direct the overdl operations of the Center asateam. The Research Core Director(s) coordinates
the actions of their Core. The role of the Core Director isto 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 Assstant Director to aid in the day-to-day
operation of the facility.

Mary Czachur isthe Chief Financia Officer of EOHSI and has been the Business Manager of the
Center Snceitsinception. Sheisrespongble for the overdl budget of the EOHS and al the research
and adminidrative units within the Inditute. Ms. Czachur*s 16 years of experiencein grants
management and financid adminidration isinvauable to the Center. She attendsthe DIAC and is
involved in al budget planning. Her staff consists of three program andysts who oversee the rapidly
growing EOHS| operating budget. Ms. Czachur hasinteracted with NIEHS staff over severd years
and sheis completely familiar with NIH budgetisng and accounting practices.

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

B. Center Director, Deputy Director and Staff

Michad A. Gdlo, PhD, Center Director, Environmenta & Community Med. (RWIMYS)
Chung S. Yang, PhD, Deputy Director, Chemica Biology (RU)

Mary Czachur, Business Manager, Environmenta & Community Med. (RWIMS)

Maudie Louise Woods, Center Administrator, Environmental & Community Med. (RWIMS)

The abbreviations below are listed for dl Center Member throughout this report:

(RWIMYS) isthe abbreviation for University of Medicine Dentistry of New Jersey, Robert Wood
Johnson Medical Schoal. (RU) isthe abbreviation for Rutgers Univergty.
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C. Internal Advisory Committee

The Director*s Internd Advisory Committee (DIAC) is made up of 15 members representing the
leaders of al Cores and sdected senior faculty members. Dr. Gallo is the Chair of the DIAC. The
Adminigtrator and Business Manager attend the DIAC meetings. Therole of the DIAC isto advise the
Director and Deputy Director, and to discuss opportunities and needs of the Cores. The agenda of the
monthly DIAC meseting generaly includes a scientific presentation from an Center member or
prospective member followed by a discusson period. Thisisfollowed 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 critica 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
andytica chemidry laboratories into a single Facility Core, the formation of the Statistical Analys's
Facility Core, and the planning of the Clinica Studies Laboratory.

Executive Committee

The Executive Committee is made up of seven members. the Research Core Directors, the Director of
COEP, Dr. Gdlo as Chair and Dr. Yang as Co-Chair. Mrs. Woods staffs the Executive Committee.
Therole of the Executive Committeeis critica to the continued development of the Center. The
Executive Committee meets monthly, and dedls 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 alocation, budgetary adjustments, and the fina
awarding of pilot projects and developmentd funds.

Externa Advisory Committee

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

Dr. Md Billingdey, The Milton S. Hershey Medica Center, Pennsylvania State University

Dr. Morton Lippmann, Indtitute of Environmental Medicine, New Y ork Univ. Medical Center
Dr. Cecil Pickett, Schering-Plough Research Indtitute, Kenilworth, New Jersey

Dr. John Stegeman, Woods Hole Oceanographic Ingtitution, Woods Hole, Massachusetts

Dr. Hugh Tilson, Neurotoxicology Divison, US EPA, Research Triangle Park, North Carolina



V. Research Cores
Biotransformation And Toxicity of Environmenta Chemicals Research Core
A. Goals and Objectives

The scientific gods of this Core are to understand the impact of environmenta factors on chemical
toxicity by studying the biotransformation of environmental chemicas and molecular mechanisms of ther
toxicities, including carcinogenesis and disruption of endocrine systems. Understanding the
carcinogenic processes and the chemoprevention of carcinogenesis and toxicity are dso important goas
of this Core.

EOHSI Room 402 isreserved every Monday 12:00 noon to 1:00 p.m. as aregular meeting place and
time. Three meetings ayear cover Core | businessissues such as the eection and/or remova of
members, exploring new opportunities for research, etc. Attendance at the remaining meetings,
advertised as“Monday Lunch Discussons’, is encouraged by al EHS center members aswell asthose
interested in the topics. These topics include diverse issues reated to environmenta chemicas and their
effects on human health. The spesker/discussion leeder and title are widdly didtributed 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 (RWIMS)

Suzie Chen, Ph.D., Associate Professor, Chemica Biology (RU)

Allan H. Conney, Ph.D., Professor, Chemica Biology (RU)

Chi-Tang Ho, Ph.D., Research Associate, Food Science (RU)

Jun-Yan Hong, Ph.D., Adjunct Assstant Professor, Chemica Biology (RU)
Mou-Tuan Huang, Associate Professor, Chemical Biology (RU)

Michael 1ba, Ph.D., Co-Director, Associate Professor, Pharmacol. and Toxicol. (RU)
George H. Lambert, M.D., Associate Professor, Pediatrics (RWIMYS)

Kevin Swveder, Ph.D., Assstant Professor, Chemicd Biology (RU)

Paul E. Thomas, Ph.D., Core Director, Professor, Chemica Biology (RU)

Chung S. Yang, Ph.D., Professor, Chemica Biology (RU)

*Anthony Y. H. Lu, Ph.D., Adjunct Professor, Chemica Biology (RU) *Honorary Member

C. Key Words

CYP1AL, CYP1A2, CYP2EL, CYP2A6, CYP3A1, CYP3A2, CYP3A4 environmenta chemical
metabolism, estrogen metabolism, chemoprevention of cancer, environmentd estrogens, enzyme



polymorphism, androgen metabolism, endocrine disrupters, caffeine bresath test, p53 dependent
cancers, esophaged cancer.

D. Progress Report

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

Peripherd blood lymphocytes are cdlls that can be obtained with minimd invasiveness. Drs. M. Ibaand P.
Thomas have found that CY PLA 1 can be detected in freshly isolated rat periphera blood lymphocytes (not
mitogen simulated) and that this enzyme is inducible when rats are pretreated with prototypicad inducers
such as 3-methylcholanthrene, (7 fold) aswell as by environmenta chemicas such as pyridine (3 fold) or
complex environmenta mixtures such as cigarette smoke (3 fold). Lymphocyte homogenate from rats
treated with inducers aso catdyzed NADPH-dependent bioactivation of the environmenta pollutant,
benzo[a]pyrene, to mutagens detected in the Ames test with Salmondla typhimurium TA100. Mutagenicity
correlated positively with the content of lymphocyte CYP1A1. These results show that functiondly active
CYPlAlispresent in rat periphera blood lymphocytes and isinducible by exposure to environmental
chemicals through mechanism, that do not involved binding to the arylhydrocarbon recptor (AhR).

Whether CY P1A1 content in lymphocytes of humans might be a biomarker of exposure to certain
environmenta chemicasis an exciting question raised by these sudies.

Dr. G. Lambert has developed two congtructs of the human estrogen receptor which are expressed in
different yeast strains such that the growth of the yeast are dependent on estrogen. This makesfor a
sengtive and human relevant biodetector to screen for xenoestrogens or phytoestrogensin
environmental samples or plant extracts. Drs. M. Gdlo and G. Lambert and investigator from clinicdl
oncology used these yeast constructs to examine an aternative medicine plant mixture, PC-SPES, that
men with prostate cancer were using. An acohol extract of PC-SPES was extremely estrogenic in the
yeast assay and a so in the ovarectomized mouse uterine biocassay. HPLC and GC-M S separation, by
Drs. B. Zhu, Core | and Brian Buckley (Andytica Facility Core) of the components in the acohol
extract of PC-SPES resolved severd pesaks, which had estrogen like activity. In the andysis of these
peaks of estrogenic activity no evidence was found for common natural estrogens such as estradiol or
edtrone, or the synthetic estrogen, diethylgtilbestrol. It is possible that the analysis of PC-SPESwhich is
amixture of seven plant materids will yiedd a new phytoestrogen with potent and possibly nove
edrogenic activity. The publication of these studies by DiPaola, et d (New England Journd of
Medicine 339, 785-791, 1998) has generated consderable interest since the uncontrolled use of herba
medicinesis an area of great scientific and public health concern, yet few scientificaly 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 gpoptossin UV-induced skin carcinogenesisin mice. They found that caffeine and



tea inhibited gpoptoss which they proposed to be an important mechanism for the inhibitory action of
teaagaing skin carcinogeness.

Drs. A. Conney, M.T. Huang, C.S. Yang and E. Y urkow (Core I1) have been working on understanding
the mechanisms whereby tea condituents inhibit carcinogenesisin avariety

of mouse modds. Caffeineis one of the components inhibiting UV B light-induced complete skin
carcinogenesisin mice. It was found that caffeine and other tea components, which inhibit
carcinogenesis, aso enhance gpoptosis. Severa polyphenols isolated from green and black teas have
been shown to inhibit cell growth and AP-1 activation in cultured human cancer cdls, human fibroblasts
and JB6 cdls. 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 condituents. Dr.
C.S. Yang isdso involved in examining the pharmacokinetics and tissue levels of tea polyphenolsin
mice, rats and humans.

Dr. C. S. Yang made sgnificant progress in the characterization of the molecular dterations of the
tumor suppresspor genes p53, Rb, pl14, pl5, and p16 in human esophageal squamous cell carcinomas
(ESCC). These dterations 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 andyses are being conducted with esophaged
epitheliawith precancerous lesons to determine the sequence of molecular aterations during
esophaged carcinogeness.

Dr. Suzie Chen has developed an exciting transgenic anima modd for melanoma and is using the modd
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 smilar to melanoma without exposure to any
known stimuli. The animas showed areas of pigmented spots on the ears at 10 to 14 days after birth
followed by gppearance of raised pigmented lesons by about 2 to 3 months of age. The mgority of the
animads diebefore oneyear of age. Experimentsare on going to study the host gene(s) which isinterrupted
by the insertion of thetransgene. Thisinterruption may have activated an “off” oncogeneto the“on” date,
thus activating its expresson and resulting in the transformation of cdlls. Alternatively, the transgene may
have interrupted atumor suppressor gene, thusleading to unrestricted expansion of targeted cdlls. A third
posshility is that specific interaction(s) transpired between the transgene and the interrupted host
sequences, such interaction(s) resulted in tumor development. The project was devel oped with the strong
collaboration with Dr. K. Reuhl (Corel11) and input from many Center members. The DNA Sequencing
Shared Resource was heavily used for genetic andyss.

Dr. K. Sweder isusing yeast asamode system for mammalian cellsto study fiddity in DNA repair during
transcription coupled repair and its possiblerolein carcinogenesisand gene expression. Heisworking with
Dr. S. Chen to isolate yeast sequences that share homology with mouse sequences that embue mice with
ageneticaly heritable melanoma. The mouse sequences are from the region where atransgene (previoudy
shown to induce adipogeness in transfected mouse and rat cells) has integrated into chromosome 10. He



is dso working with Dr. G. Lambert to construct yeast strains that express human estrogen receptors.
These strains will be used to study the effect of environmenta 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 inflammeation-
driven carcinogenesis model for esophagea adenocarcinomas. Surgica procedures, esophagoduodena
or esophagogastroduodend anastomos's, were used to cause esophaged reflux, columnar lined esophagus,
and esophageal adenocarcinomas in rats (Goldstein et al. 1997, 1998). Another moddl, dextrin sulfate
sodium, was used to produce colon and recta cancers. Both models produced cancer without the use of
another exogenous carcinogen or tumor promoter. These models are useful tools to investigate the
mechaniams of inflammation related carcinogenes's, which is common in humans.

Dr. JY Hong made important progress in developing aresearch program on genetic polymorphisms. He
discovered severd genetic polymorphisms existing in theimportant DNA repair enzyme O8-akylguanine-
DNA dkyltransferase (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 scientigts a the U.S. Nationad Cancer Indtitute and Beijing
Ingtitute for Cancer Research to study “Genetic polymorphism and gadric risk.” The entire genetic
polymorphism andyses, which includes severa CY P enzymes, glutathione S-transferaseisoenzymes, and
AGT in over 500 samples, will be conducted in hislab. 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 gpplication to the NIH with Drs. G. Lambert and
George Rhoads as co-investigators. Dr. J}Y Hong isaso working with Drs. C. S. Yangand T. Smith in
expanding the current NIH funded project “ CY P2E1 Polymorphism and Esophagedl Cancer Risk” into
amore comprehensive project entitled “Esophaged Carcinogen Activation and Detoxification Enzymes.
Polymorphism and Cancer Risk” to be submitted to the NIH by February 1, 1999.
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Environmenta Effects on Sgnd Transduction Research Core
A. GodsAnd Objectives

In Core 11, the overall gods and objectives are to examine the effects of xenobiotics on cdlular sgna
transduction. It isbecoming increasingly apparent that a wide range of toxicants

and drugs exert their biologica actions by interfering with cdl-cell and intracdllular sgnding pathways. These
agents elther mimic asignaling molecule or dter asignaing pathway in such a

way asto lead to toxicity. The gods of the Signd Transduction Core are to bring together investigators with
common interests in understanding how xenobiotics modulate cdlular signd transduction pathways. The
gpecific objectives of Core Il are to characterize xenobiotic-induced aterations in membrane receptors and
proteins. Thisincludes structurd aswdl as functiond

changes in these proteins. In addition, efforts are currently focused on anadyzing mechanisms by which
xenobiotics modul ate both receptor and non-receptor associated protein kinases. Studies

are in progress to determine mechanisms by which oxidants, as well as chemicas that generate oxidants,
modulate Sgnaling pathways. In addition, studies focus on identifying specific DNA binding proteinsincluding
transcription factors that are targets of xenobiatic action. Thiswill include eucidating mechanisms by which
interaction of xenobiotics with DNA dtersits

functioning.

B. Members

Jeffrey D. Laskin, Ph.D.,Core Director, Professor, Environmentd & Community Med. (RWIMYS)
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Dondd J. Wolff, Ph.D., Professor, Pharmacology (RWIMS)
Edward J. Yurkow, Ph.D., Associate Professor, Pharmacology & Toxicology (RU)

C. Key Words
Signd transduction, xenobiotics, nitric oxide, protein kinases, receptors, keratinocytes, dermatotoxicology,
immunotoxicology, acetaminophen, lung, liver, osteopontin, dioxin, biocavalability, antiestrogens,
neurotoxicology, tenascin, cyclins, risk assessment, leukemogeness, freeradicas, environmental policy, breast
cancer, drug resstance, benzene toxicity, polyamines, stress response, muconadehyde, nitric oxide synthase,
protein kinase C.

D. Progress Report

Research by members of Core Il has focused on the cell signal transduction apparatus as a
molecular target for toxicity. Animportant thematic research accomplishment has been the Core's emphasis
on therole of nitric oxidein toxicity. Nitric oxide is emerging as an important molecule

for regulating numerous physiological functions. Research in this area by Core 11 members (Drs.
Heck, Galo, J. Laskin, D. Laskin, Wolff, Geller and Denhardt) is funded by a Program Project
grant (P01 ES 06897, Role of Nitric Oxide in Chemica-induced Toxicity). Thisgrant supports a
gtrong core in chemigry. Utilizing this facility and the andytical cgpabilities of the Center, Drs.
Walff, J. Laskin and Heck have discovered and characterized severa novel classes of nitric

oxide synthase inhibitors. Modifications on these compounds have alowed detailed structure-
activity andyds of theseinhibitors. Dr. Wolff has tested severa of these compounds as inhibitors
of each of the three isoforms of nitric oxide synthase (inducible, endothelid and brain-derived
isoforms). Sdectivity of these compounds in inhibiting the brain and endothelid forms of nitric
oxide synthase may lead to the development of novel therapeutics and these compounds are being
tested in anima models by Drs. Geller and Denhardt.

Focusing efforts on mechanisms by which xenobiotics modulate cellular sgnaing has been a mgor direction
of Corell. The number and complexitiesof cdlular sgnaing pathwaysisincreasing dramaticaly and research
in the core has emphasized the most recent findings. In addition to usng modern techniques in cdl and
molecular biology, anumber of |aboratories in the Core developed transgenic anima moded s with disruptions
inone or more growth factor-mediated signding pathways. For example, studies were conducted to examine
the role of nitric oxide in toxicity using tumor necross factor apha, tumor necrosis factor apha 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 dtered following trestment of these animas. Dr. Denhardt has
prepared osteopontin knockout mice and, in collaboration with D. Laskin, is investigating the role of
ogteopontin in normal cdlular functioning and in acetaminophen toxicity.

Over the last year, Dr. J. Laskin collaborated with a number of investigatorsin Corell. In
work with Dr. D. Laskin, sudies were designed to evauate the role of nitric oxide in lung and liver toxicity.
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It was demonstrated that alveolar macrophages and type |1 epithelia cells produce increased nitric oxide
following exposure to inhded nitric oxide and. Drs. J. Laskin and D. Laskin aso characterized nitric oxide
production by liver and lung cdlls 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,
endothdid cells and Kupffer cells. Part of thiswork was supported by a collaborative grant awarded by the
NIH ("Role of Kupffer Cells in Chemical-Induced Liver Injury”, D. Laskin, P.l., J. Laskin, co-1). In
collaboration with Dr. Heck, these investigators found that nitric oxide induced toxicity and simulated nitric
oxide production by lung cells. It wasaso discovered that nitric oxide was likely to be an important mediator
of lung damage since toxicity was prevented by aminoguanidine, a relatively sdective inhibitor of nitric oxide
synthase.

In continuing collaborations with Dr. Gdlo, J. Laskin has been examining the mechanism of action of the
psoralens, an important class of photosengtizers. Over 30 psorden andogs were synthesized and structure-
activity sudies performed on PAM 212 keratinocytes. These studies were funded by a collaborative grant
awarded by the NIH ("Phototoxicity of Environmentd Chemicals’, J. Laskin, P.l., M. Gdlo, Co-l).

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 gpoptosisin
mediating toxicity of benzene. This work is supported by the Center and RO1 NIH (Muconaldehyde in
Relation to Benzene Hepatotoxicity, G. Witz, P.l., B.D. Goldgtein, Co-l).

Dr. Heck collaborated with Drs. J. Laskin, and D. Laskin on studies on therole of nitric oxidein multiple organ
dysfunction. In studiesintheliver, they found that endotoxin enhanced nitric oxide production in hepatocytes,
endothdid cdls and Kupffer cels. Endotoxin was found to be growth inhibitory in the cells and Dr. Heck
proposed that nitric oxide-induced apoptosismay beamediator of thisprocess. Inadditiona studies, inhibitors
of macrophage function were shown to inhibit nitric oxide production by aveolar macrophages following
inhdationof ozone. Thesestudiesareimportant sincethey strongly support theideathat ozone-induced toxicity
isthe result of inflammatory mediators produced by aveolar macrophages. In collaborationwith Dr. J. Laskin,
Dr. Heck also demondtrated that nitric oxide is produced by colon carcinoma cells and that this may be an
important mediator of tumor cell growth. These cdlswere found to readily metabolize arginineto citrulline, an
important indicator of nitric oxide biosynthess. In keratinocytes, citrulline was found to serve as a source of
arginine for nitric oxide biosynthesis. Similar results were found in macrophages. Dr. Heck aso collaborated
with Drs. Gdlo, 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 endothdid cdlsand it is
thought to be mediated by itsinteraction with the Ah receptor and interferon regul ated transcriptiond eements.
These sudies provide anove mechaniam of action for thisimportant environmental contaminant.

Dr. T. Thomas collaborated with Dr. Galo on a study on the control of estrogen receptors in the toxicity of
dioxin. They have dso examined the effects of estradiol on induction of cell cycle genesin breast tumor cdls.
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Dr. Thomas also collaborated on a project with Dr. Y urkow on therole of polyaminesin modulating calcium
influxesin T cdls. In these sudies, Con A-induced increasesin cytoplasmic free caciumin spleen cellswere
found to be modulated by the polyamines. They have dso examined the differentid effects of estradiol and its
analogs on cyclin D1 and CDK4 expression in estrogen receptor positive MCF-7 and estrogen
receptor-transfected MCF-10AEwWt5 cdlls
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A. GodsAnd Objectives

The centrd mission of Core Il is to serve as a focus for mechanistic research in neurotoxicology and

developmenta toxicology. The specific gods of Corelll areto:

1. ducidate the mechanisms underlying sdective vulnerability of cells and anatomica regionsin the nervous
sysem.

2. invedigate the cdlular and molecular changes occurring during development which confer susceptibility
to neurotoxic insult.

3. develop and characterize models of neurologica diseases which may have neurctoxic etiologies, and to
use these modd s to eucidate mechanisms of neura response to xenobiotic insult.

4. provide, on a collabordtive bass, expertise, facilities, and training to investigators within Core |11 and
other EHS Center Cores for the examination of morphologica, pathologicad or enzymatic endpoints in
toxicologica studies.

The unifying god of this Coreis to bring contemporary multidisciplinary expertise to bear on mgor issuesin
neurotoxicology.

B. CoreDirectors 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 11, Pharmacology & Toxicology (RU)

William Nicklas, Ph.D., Professor, Neurology & Pharmacology (RWIMS)

Patricia Sonsdla, Ph.D., Associate Professor, Neurology & Psychology (RWIMYS)
George Wagner, Ph.D., Professor, Psychology (RU)

Thomas Wash, Ph.D., Associate Professor, Psychology (RU)

Gail Zeevalk, Ph.D., Assstant Professor, Neurology (UMDNJ)

Renping Zhou, Ph.D., Associate Professor, Chemica Biology & Pharmacognosy (RU)

C. Key Words

Pethocliss, developmental neurotoxicology, xenobiotic metabolism, phase | and phase |l enzymes, models of
neurologicd disease, neurotoxic metas, cytochrome P450, oxidative stress, neurochemidtry, dopaminergic
systems, cholinergic sysems

D. Progress Report

Core 1l of the NIEHS Center provides the focus for collaborative, multidisciplinary research of problemsin
neurotoxicology. The participating members of the Core bring state-of-the-art expertise in awide array of

techniques, ranging from whole anima behavior through neuropathol ogy, xenobiotic metabolism, to molecular
neurobiology. Each member of the Core can draw on thetaents and participation of other members, resulting
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in greater depth and breadth of individual research efforts. Through membership in the Core, participating
scientists have accessto the physical and intellectual resourcesof the entire Center. Both intra- and inter-Core
collaborations have enabled membersto 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 Il research is the development of collaborative approaches to difficult questions in
neurotoxicology. The god 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. developmentd
neurotoxicity, neural metabolism, and modds of neurological disease.

A number of interactive mechanisms continue to enhance joint activities. Core meetings and affinity group
mestings are utilized to discuss the latest activities within the participants' laboratories and to identify new
research areas. Formd and informa collaborations have been establish that involve smdler working groups.
For example, Drs. Lowndes and Kauffman have alarge, ongoing collaboration with Drs. Thomas and Conney
in Core | to examine metabolic mechanisms within the CNS. Building on expertise in both xenobiotic
metabolism, CY P450 enzyme systems, and strong heuroanatomy, thisstudy utilizes contemporary biochemica
and morphologica techniques and has successfully localized severd xenobiotic enzyme systemsat theregiond
anaomic and cdlular levd. 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 rdated highlight involving members of the Neurotoxicology Core was the finding that pentachlorophenol
(PCP), aprevdent environmenta pollutant used widdly asawood preservative, inhibits steroid sulfate sulfatase
a very low mic

romolar concentrations. This action may represent anovel mechanism of endocrine disruption by PCP since
many steroid hormones circulate primarily as sulfate conjugates in blood and require hydrolysis via seroid
sulfatase before acting on receptors in target tissues.

Yet other interactions have drawn heavily on Center facilitiess The form (species) of mercury which
predominates in brain depends on a variety of physologica parameters, indicating that the form of mercury
causng neurotoxicity may not dways be the same asthat in the exposure. Prdiminary data obtained by Drs.
Reuhl and Buckley rdlied critically on theanalytical coreinthe Center. Drs. McGrath and Reuhl are combining
expertise in exposure assessment and neurotoxicology to examine the influence of co-exposure on meta
bioavailability in vitro in embryona carcinoma-derived neurons.

The Reuhl |aboratory continues to study the effects of toxic heavy metas on the expression and function of
neurd cdl 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 expresson of CAMs in
hippocampus and other limbic structures, offering a mechanism for learning and memory impairment by these
metals. In addition, the formation of reective oxygen pecies 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 Y ang on cancer models, and Dr.
Wadsh in studies of ablation of neurona populations by immuno-targeting techniques.

Two research programs arising from these numerous interactions have led (or are leading) to mgor grant
gpplications. Projectsinitiated by membersof the Neurotoxicology Coreformed the basi ¢ research component
inan gpplication for aPediatric Environmenta hedth Center (PI- Dr. George Lambert). Current effortsdirected
towards a mgor 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 scientistsin the
Center and universities. Itsinfrastructure will depend heavily upon and compliment that aready exisinginthe
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 gpplications with multiple Center members reflect the maturing of the
Center asaresearch facilitating entity. Corelll members have utilized Center resources and often exploratory
seed monies to develop a number of highly successful, extramuraly-funded research programs. For example,
Drs. Zhou, Lowndes and Reuhl haveinitiated pilot sudies examining the role of Eph family receptorsin meta
neurotoxicity in the hippocampus. Drs. Lowndes and Kauffman are collaborating on projects deding with
neurd metabolism of xenobiatics, and are working with members of Core | to examine the consegquences 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 cdll adhesion. Heis
aso acollaborator with Dr. Chen (Corel) on her recently funded RO-1 grant on melanomadevelopment. Dr.
Wash is pursuing his studies of cholinergic neurotoxicants and their behavioral consequences.
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Exposure Andyss and Hedth Effects Research Core

A. Godsand Objectives

The Exposure Andysisand Hedlth Effects Core overdl goa sareto conduct research on the theory, techniques
and methods required to andyze human environmenta exposures, identify sentinels of exposure, and examine
individua and population response to exposure. The specific gods of the Core are:

1. Develop mechanistic and diagnostic mode sof exposureand pharmacokineticsto estimatethedose
received by atarget organ from toxic agents.
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2. Develop and employ andytica techniques which can measure inorganic/organic specie and/or
biologic markers of exposure or effect.

3. Desgnhuman exposure-response studiesfor environmenta levelsof toxic agentsin controlled and
field Stuations.

4. Develop and conduct epidemiologica research on environmental exposures and hedlth on the
effects of toxic agents.

5. Devdopdinicd studiesof physiologica and psychologica predictors of outcomesfrom exposures
to environmenta stressors.

B. Members

Paul Lioy, Ph.D., Director, Environmentd and Community Medicine (RWIMYS)

George Rhoads, M.D., M.P.H., Co-Director, Environmental and Community Medicine (RWIMS)
Joanna Burger, Ph.D., Professor, Biologica Sciences, (RU)
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Junfeng Zhang, Ph.D., Assgtant Professor, Environmentd and Community Medicine (RWIMS)

C. Key Words

Exposure, Epidemiology, Controlled Human Studies, Lead, MTBE, Pharmacokinetic Modding Air pollution,
Hedlth Effects, Pedticides

D. Progress Report
The Core IV program of research within the Center encompasses both intra-Core programs and inter-core
activitiesamong Center members. Thisisstructured through numerousinteractionsthat accrueformaly a Core

IV meetings and informaly during the development of grants and new exploratory research. Mgor thrusts of
the core include basic laboratory and field research on epidemiology, exposure andyss, controlled human
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studies, and biologica markersand indicators. The research portfolio of the Core includes mgor interactions
between Core IV and Core | and 1. The main area of interaction with these cores are pharmacokinetic
laboratory modeling studies, biologicd markers of inhaled or dermdly volatile organics, and the biocavailability
and bi bility metals and radionuclides within the digestive system. Ashas been the usua case somedo
not specify research on one chemica or classof chemicas. In contrast, wefocusonrelatively broad or specific
mechanisms of exposure, examination of exposure-response relationship in individuas and populations at risk,
or sentind animd sysems.

The mgor gods 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 Environmenta
Facility for exposure-response studiesin selected populations of hedth and at risk individuas, development of
an intercore PO1, and evaluation of the research agenda for the next four years.

A mgor research activity included exposure analysis for pesticides and metdsin homes (Drs. Lioy, Freeman,
Rhoads, and Weisdl). These studies have demonstrated the importance of household dust asbeing apotentia
point of contact for resdents with sgnificant qudities of pesticides or lead in resdentid settings. The
mechanisms of exposure are highly dependent upon the types, duration, and frequency of contact with either
chemicd. The most striking results published this past year (Gurunathan, S, et. d., Env. Hedlth Persp.,
106[1]:9-16, 1998) identified the mohility and redigtribution of semi-volatile components of household
pesticides in the home, example the pesticide used was chlorpyrifos, and then subsequent accumulaioninand
on childrerrstoys. The study demondirated that after semivolatile pesticides are sprayed in the homethey act
asanar emissonssource. These volatilized pesticides then redeposit on plastics and in plush toys for over a
week. The accumulated pesticides are then readily available for dermd transfer and/or ingestion.

Research continued (Drs. Lioy, Gadlo (Corell) and Dr. Buckley (Anaytica Laboratory) on bioavailability of
metals in soils Usng astandardized soil, it hasled to thefirst vaidation experiments of thein vitro methodology
that amulatesthe release of soilsladen with metasin the human digestive sysemwith aninvivorat modd. The
results show that the bioaccessibility of the metdsin soil inthein vitromode are equd to or lessthan the values
measured in the in vivo modd. Mass baance studies have dso been completed using the in vitro digestive
system modd to identify the digtribution of extracted metdsthe variousdigestivefluid. Recently Drs. Lioy and
Georgopoulos (with Drs. Freeman and McGrath) were competitively funded for five years by EPA to dart a
Center on Exposure and Dose Modding. It isan outgrowth of research started in 1991 that has been funded
in part by ATSDR, DOE, and the NIEHS Center.

Drs. Gochfeld, and Burger areexamining the effectsof toxicantson neurobehaviora development, using herring
auls as a modd. Birds are useful modds because, like humans, they use vocal and visud cues for
communication.  Their work involves examining the effects of lead, manganese and chromium on natura
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 doseandtiming. Behaviorsexamined
indudeindividua recognition, sibling recognition, locomotion, endurance, learning, thermoregulatory behavior,
and visud diff behavior.
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Theresearchiindicatesthat awiderange of behaviorsare adversdy affected by lead, manganese and chromium
- and that athough the mechanisms may differ, the outcome is the same functiondly. Lead and manganese
delay individud recognition by aweek to ten days. In nature, this meansthat the chicks do not recognize either
their parents or their sblings until they are nearly 20 daysold, well after they have begun to wander about their
territories. Norma, control chicks exhibit individua recognition by 8 to 10 days of age, enabling them to
quickly return to the nest to avoid predators and obtain food. Smilarly, lead, chromium and manganese affect
endurance and locomotion - essentid behaviors for survivd in the wild.

During the past research year Dr. Fielder has focused on: 1) neurobehaviord effects of chronic exposure to
lead and solventsand 2) psychologica and neurobehaviord effectsof controlled inha ation exposures continued
in Core IV. The neurobehavioral study of lead and solvents in congtruction workers and the controlled
exposure study of MTBE in gasoline were examined by Drs. Lioy, Mohr, and Weisd. In progress, isastudy
to compare the effects of a controlled diesel exposure in Gulf war veterans with CFS versus hedthy controls
(Drs. Kipen, Fiedler, Lioy and Weisdl). Symptoms, neurobehaviora performance, and psychophysiological
responses of veterans are compared between clean air and diesel fume exposures. These studiesincorporate
both chemica exposure and psychologica 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 & levels found in buildings with poor qudity indoor air.

Thisyear saw the conclusion of sample andysisof 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
censusin preparation for outreach activitiesin Toms River.

Modeling research activities during 1998 involved both (a) development of new methods and computationa
tools for modeing environmental exposures of individuas and populations and quantifying the mechanisms of
phys cochemical and biologica processesinvolved inthe source-to-dose sequence and (b) application of state-
of-the-art computer-based tools for moddling and data analysis to the assessment of multimedia and
multipathway human exposure and dose to environmenta toxicants.

A new Gl S-based approach for estimating various attributes of human population exposure to photochemical
ar pollution, usng combined information from regiona monitoring networks and comprehensive air qudity
models, and a new powerful gpproach for performing integrated sengtivity/uncertainty anayses for complex
environmentd and biologica systems(wheretraditionad Monte Carlo, L atin Hypercube Sampling, etc. methods
areinefficient or fail) were completed by Dr. Georgopoulos. Thisapproach combinesthe Stochastic Response
Surface Methodology, and the Automatic Differentiation for Fortran or C (ADIFOR or ADIC) Method
developed a Argonne Nationd Laboratory. New mechanistic models for environmental processes of fine
arrborne particulate matter, specificaly consdering its depostion, resuspension, atmospheric transport,
dispersion and chemica and physica transformation (coagulation, condensation, nucleation, etc.) dynamics,
and new mechanigtic models for biologica processes of inhded fine airborne particulate matter, that alow
cdculationof region-specific deposition ratesand interactionsin thelower human respiratory tract, and ongoing
research activities. Both will be of vaue in future scientific examinations of the fundamenta information
supporting new PM standards.

A protocol was findized for the CDC-funded interview study of 5000 Gulf War Veterans, and Dr. Kipen
hopes to be in the fidd by the late spring of 1999 following clearance from the Office of Management and
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Budget (OMB). Thisis aunique study because it will Smultaneoudy assess and categorize symptoms in a
large sample who will aso undergo a psychiaric diagnogtic interview to quantitatively account for the
proportion of unexplained symptoms due to diagnosable psychiatric conditions.

Collaborative efforts between Dr. Mohr and Drs. C.S. Y ang and L. Chen on anumber of projectsinvestigating
the human pharmacokinetics of polyphenolsin greenteaand naturaly occurring compoundsin garlic which may
be useful in cancer chemoprevention research funded privately and by NIEHS.

Dr. Rhoads paper describing the results of arandomized trid of materna education and assstance with home
cleaning in reducing blood lead leves is in press in Pediatrics (with Drs. Lioy and Weisd). The study,
conducted as a multi-disciplinary effort involving Core IV and COEP, is the fird to clearly show that this
conceptudly smple approach iseffectivein reducing the blood lead in the large group of children with modest,
but excessve, exposures. Theintervention used ahigh efficiency particle accumulating (HEPA) vacuum which
isnot availableto most urban familiesand Dr. Rhoads (with Drs. Zhang and Lioy) isnow coordinating afollow-
up study, funded by the U.S. Department of Housing and Urban Development (HUD), to evaduate whether a
regular home vacuum cleaner can do as good ajob. The necessity of using trisodium phosphate, asis currently
recommended by HUD, will aso be evauated since it would be easier for most householdersto use aregular
detergent.

Exploratory research grantsaimed at the devel opment of anaytical methodsto characterize persond exposures
to PM, s and to develop an automated red time anadlys's system for peroxide measurement have contributed
to the funding of two mgor sudies in particle exposure and particle hedth effects. Dr. Turpin and Debbie
Laskin (Core 1l) have developed an aerosol generation and exposure system to study the effects of
atmospheric peroxides on particle-induced toxicity. This system isnow being used in nose-only rat udiesin
agrant funded by the Hedlth Effects Inditute. A study funded jointly by the Mickey Ledland Urban Air Toxics
Center and HEI entitled Relationship of Indoor, Outdoor and Persond Air, (Weisdl, Turpin and Zhang) is
invedtigating the rel ationship between concentrations of VVOCs, adehydes and fine particles (PM., 5) measured
in centraized community monitors and persona exposures. A Smilar multipollutant sudy (PM, 5, O, SO,
NO,, CO) (by Turpin, Lioy and Weisd) will characterize exposures to individuas with chronic obstructive
pulmonary disease under a subcontract with Harvard University.

In addition to severa on-going, funded projects a compstitive project wasreceived by Dr. Wartenberg, from
the Centers for Disease Control, to study characterigtics of lead-contaminated housing, from the National
Cancer Inditute, to examine the potentid of GIS coding of certain kinds of exposures, and from the
Environmenta Protection Agency, to review the epidemiology of trichloroethylene, a occupationa solvent
commonly found in groundwater, including in New Jersay.

Dr. Weisd (Core V), with Co-PI Witz (Corel), Co-l Roy, (Core V) and Ho (Core |) have started onthe
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 individua benzene metabolites
produced by the ring hydroxylation (phenal, catechol and hydroquinone) and the ring opening (trans, trans
muconic acid) pathwaysin humansfollowing environmentally relevant inhal ation exposures. |sotopicaly 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 aone, 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 arole
in benzene metabolism.  Complementary in vitro studies using HL-60 cdls will be performed by examining
changes on AP-1 and NF-kappa B DNA binding activity, cel cycle analysis, apoptosis and DNA strand
breaks. The assaysthat show greatest effects in the in vitro studies will aso 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 physologicaly based population
pharmacokinetic modd. The tissue concentrations and metabolite formations predicted by this modd.

Drs. Weisd, P, (Core IV) and Laskin, Co-PI, (Core Il) are studying, inhdation and derma exposure to
disnfection 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,
inhdlation and dermal exposure routes. Previous studies within this laboratory have documented that for
trihdlomethanes, one class of disinfection by-products (DBPs) of chlorination, inhalation and derma routes
provide a dose comparable to ingestion. Initial data are demondrating the vaidity of urinary excretion of a
variety of DBPs as vadid biomarkers of exposure. Only minor dermal absorption is being found for the
ha oacetic acids which are predominantly present in their ionic form in water a near neutra 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
resding in 4 digrictsof 3large distinct Chinese citieswhich differed widely in yearly averages of ambient levels
of totd suspended particles (TSP), Dr. Zhang (with Drs. Lioy and Chapman of EPA) found a significant and
gtrong district effectson prevaencerates 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
concentrationacrossthethreeurban districts. A sirong adverse effect of active tobacco smoking onthefathers
respiratory health was observed. Compared to their non-smoking mothers, the children appeared to be more
grongly affected by the passive smoking exposure received in their homes. During the upcoming yesr, Dr.
Zhang, with Drs. Mohr, Shdat (COEP) and Lioy, will continue to investigate impacts of air pollution (mainly
PM) exposures on respiratory health outcomes in adults and children in 8 didtricts of 4 large Chinese cities.
They will be continuing to work on reporting and analyzing data of emisson factors for the cookstoves and
other smdl-scale combustion devicesin 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
severa members of the Center. The COEP focus is to improve the environmenta hedlth literacy
of youth and educators, assst communities to identify and address environmental hedlth issues of
concern to its resdents and provide health care providers with short training courses that
address environmental hedlth issues. The overal goas of the COEP areto (1) provide accurate,
unbiased information about environmental hedth risks based on state-of-the-art research with
specific links to the research conducted by Center investigators; (2) devel op school-based
programs to enhance K-9 curriculain environmental hedlth; (3) develop educationd tools that
help people make heath promoting decisions about the environment, individudly and at the
workplace, school or community level; and (4) provide training for hedlth care professonds and
workers to upgrade competencies related to environmenta hedlth.

Members:

Audrey R. Gotsch, COEP Director, Environmental & Community Medicine, RWIMS

Brenda Steinberg, COEP Co-Director, Environmental & Community Medicing RWIMS

Iris Done-Perez, Program Director, Perth Amboy Community Partnership for Y outh, RWIMS
Michadl Greenberg, Professor, Urban Studies & Community Hedlth, Rutgers University

Jane Lewis, Assstant Professor, Environmental & Community Medicine RWIMS

Mark Robson, Executive Director, EOHS, Rutgers University

Robert Snyder, Professor & Chair, Pharmacology & Toxicology, Rutgers University

Lynn Waishwell, Assstant Professor, Environmenta & Community Medicine RWIMS

1998 HIGHLIGHTS
School-Based Programs

COEP s school-based programs received special recognition thisyear. SOT’s Toxicology

Education Foundation (TEF) isin negotiation with EOHSI to develop ajoint program for

nationd dissemination of the ToxRAP™ (Toxicology, Risk Assessment and Pollution)

curriculum series. ToxRAP™ 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 educationa programs in toxicology.

In collaboration with the Southwest Environmental Hedlth Sciences Center, University of

Arizona, COEP members Audrey R. Gotsch, Dr.P.H. and Brenda Steinberg, M.P.H. launched
the TOxRAP™ Network during the 1996-97 school year. The Network represents the first time
that two NIEHS Centers collaborated to improve environmenta health education for eementary
schools. This project is supported by afour-year competitive grant from NIEHS (R25 ESO8221),
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and is designed to develop amodé training program that can be replicated nationaly for
the disseminaion of ToxRAP™. During the four year project, approximately 1,000 teachers and
50,000 students will benefit. To date, atota of 524 educators/administrators have been trained.

During this past yesr, five other NIEHS Centers (Harvard University, University of Washington,
Oregon State Univergty, University of lowa 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 trandate portions of ToxRAP™ into Spanish. The god isto provide 500 hilingual
teachers and 8,000 Spanish-speaking students nationwide with high-qudity, culturdly-
appropriate curricular materials by June 2001.

The Nationd Indtitute on Alcohol Abuse and Alcoholism initisted a coopertive project with
COEP membersin 1998 to conduct an acohol needs assessment for school-based curricular
materias. Through this assessment, COEP members documented the need for curricular materias
that use acohol-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 environmentd risk in alargely Hispanic censustract in

Perth Amboy, New Jersey. The study is conducted through the Center’ s Perth Amboy Community
Partnership for Y outh (PACPY), COEP s laboratory community in Perth Amboy. The study, “Messuring
Hispanic Urban Neighborhood Perceptions of Risk,” aimsto: 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 hedth-rdated issues that are of

mgor concern to members of the Perth Amboy community.

The study includes questions relating to perceptions of neighborhood characterigtics and qudity,

percelved saverity of public hedlth risks, reliability of information sources, perceptions toward
future land use options and demographics. Investigators M. Jane Lewis, Dr.P.H., Michadl
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 devel oped in cooperation with the project’s Community
Advisory Group, which includes representatives of loca churches, city and county government,
Perth Amboy adult continuing education school, Salvation Army and Puerto Rican Associetion.
Surveys will be administered by bilingud team members from the community in individud or

group settings.

An application was submitted for funding under the NIEHS RFA “Environmenta Judtice:
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Partnerships for Communication,” to establish an environmenta justice initiative within Perth
Amboy.

Professiona/Worker Education

In November of 1997, EOHSl developed a 1/2-day toxicology course for the Nationa Starch
Corp., Bridgewater, NJ. From December 1997 through 1998, Dr. Robson presented “ Chemical
Hazard Recognition Workshop” four times &t its site. Over 100 technicians, chemists and
chemica engineersin the company who work on chemica formulations were trained. The course
was designed to give an introduction to the concept of toxicity, such as skin irritation, and
encouraged chemigts to congider using environmentaly-friendly reagents when making
formulations. In May of 1998, other coursesincluded “Overview of Toxicology,” atwo-day
course lead by Drs. Professional/Worker Education continued Robson, |ba, Caravanos and Van
Orden, attended by eight students. EOHS co-hosted the fall symposium for the New Jersey
Hedth Officers Association (NJHOA). Fifty-five sanitarians and hedlth officers atended

this meeting. EOHS co-sponsored the 1998 annua meeting for the New Jersey Public

Hedlth Association (NJPHA), a which Dr. Goldstein received an award. Over 100 New

Jersey hedth-related professionds attended.

Next year, the COEP program plans to continue collaborations with the NJPHA and NJHOA to
co-host mesetings for health-related professionds. In addition, EOHSI plansto offer “Overview

of Toxicology” and “Ecologica Toxicology and Environmental Risk Assessment” workshops, and
will continue its outreach efforts to bring toxicology and risk assessment-related workshops to
locd indudtries.

Publications

COEP s outreach efforts for ToxRAP™ included featuresin al 1998 issues of EOHSI's
teacher newdetter, Teaching for Hedthier Environments (THE), volume 4, issues 1-3. Published
three times ayear (fdl, winter, soring), THE is distributed to 8,000+ educators and
environmental organizations nationwide. In the Spring of 1998, an insert detailing ToxRAP™
was cregted for incluson in an exisling materials catdog. The newdetter and catalog are dso
digtributed 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 advertisementsbuyers/ guides/caendarsin loca/nationd trade journds.
Brochures produced in-house were distributed at nine state/nationa environmental/
occupationa conferences. In addition, courses are listed in the CET’ s mid-year mailer and
course catad og, with circulations of 5,000 each. Courses are d <o listed on Risk World's and
NIOSH’sweb sites.

3. Ligt of collaborative organizations.

During 1998, COEP s School-Based Programs collaborated with
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Agency for Toxic Substances and Disease Registry

Altar Valey School Didtrict, AZ

Amersham Pharmacia Biotech Foundeation

Archdiocese of Newark, NJ

Association for New Jersey Environmental Education

Baird Family Fund

Bayer Corp.

Bloomfield Public Schools, Bloomfield, NJ
Bridgewater-Raritan Regiona School Digtrict, NJ

James E. & Diane W. Burke Foundation

Carteret School Digtrict, NJ

Chico School Didtrict, CA

Coca Cola Foundation

Colgate PAmolive 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 Digtrict, NJ

Edison Township School Didtrict, 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

Sdvaion 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 Medica Center - Oncology Divison

Divison of Youth and Family Services

Puerto Rican Associaion for Human Development
American Cancer Society of New Jersey

Perth Amboy Hedlth and Human Services Department
Middlesex County Economic Opportunity Corporation - Headstart
Perth Amboy Police Department - Juvenile Aid Bureau
Middlesex County Heath Departments

Gateway Maternd and Child Consortium

NJASSIST

Trinity Hedth Center (Catholic Charities Diocese of Metuchen)
Perth Amboy Y outh Services Commission

Rutgers Cooperétive Extenson

New Jersey Cancer Indtitute
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During 1998, COEP s Professiona/Worker Education program collaborated with
New Jersey Department of Health and Senior Services

New Jersey Hedth Officers Association

New Jersey Public Health Association

National Starch Inc.

Hoechst Marion Rousdll Inc.

V. Fecility Cores
Andytical Cytometry Fecility Core
A. Description

The Andytica Cytometry/Image Analys's Fecility Core provides EHS Center members with expert
assigance in various sate of the art techniques in flow cytometry/cdl sorting, image andlysis and confoca
microscopy. The facility provides investigators with rapid and precise multiparameter analysis of cells,
subcdlular organelles, particles, and tissue samples. Using avariety of fluorescent antibodies and probes,
information about cdl structure, function and biochemica properties can be obtained. The facility has been
very active providing services to members of the Research Cores during the past year. This hasincluded
anadysis of samplesfor A. Conney, S. Chen, C.S. Yang (Corel); D. Denhardt, W. Hait, D. Heck, H.
Gdler, J. Germino, D. Laskin, J. Laskin, R. Snyder, T. Thomas, G. Witz, E. Yurkow (Corell); P. Lioy, B.
Turpin (CorelV).

B. Core Director and Personnd

DebralL. Laskin, Ph.D., Core Director, Pharmacology & Toxicology (RU)
Edward J. Y urkow, Ph.D., Associate Director, Pharmacology & Toxicology (RU)
Caral R. Gardner, Ph.D., Assstant Director, Pharmacology & Toxicology (RU)
Chrigtina DeCogte, B.S., Technician

C. Facilities And Equipment

Our facility isthe only one of its kind on the UMDNJRutgers University Campus. Our equipment includes
a Coulter EPICS Elite flow cytometer/cell sorter, a Coulter EPICS Profile 11 flow cytometer, a Coulter
EPICS XL-MCL flow cytometer, aMeridian ACAS 570 Image Analyss Sysem, Meridian Insght laser
scanning confoca microscope, and a Becton Dickinson Facscan flow cytometer. This equipment alows
the facility a unique opportunity to provide state of the art technology in flow cytometry/image andyss.

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 andytica cytometry and image analysis techniques, as well as expert
consultation in experimenta design, dataanalys's, interpretation and presentation. All of thisis provided to
EHS members a a significant reduction (gpproximately 75%) in user fees. Thefacility aso servesasa
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focus for inter- and intracore interactions which have increased during the past year.
Chemicd Andyss Facility Core
A. Description

The EHS chemica andysis Facility Core is a composite anaytical chemica [aboratory organized to
minimize the efforts required by the center investigators to conduct specific chemicd andysis. With shared
resources available to the EHS Center investigators, chemical characterization of a broad range of andytes
in adiversefidd of matrices can be accomplished with optimum efficiency. The use of thisfacility is open
to dl Center members. Individua members of the Facility are encouraged to interact with others outside of
the Facility. The mgority of al work performed within the Facility iswork by Center members. The
instrumentation and expertise has been used by the Center’ s laboratory investigators, across al 4 Cores, in
many collaboraive efforts. The god of the EHS Chemicd Anayss Facility isto provide chemicd andyss
expertise and ingtrumentation within the Center for its investigators and their group members.

The specific objectives of this laboratory are:
1. To provide aresource base for anadlys's of non-routine samples, samples too difficult for the EHS Center
investigator or andys's beyond the capabilities of an individua investigator

2. To provide expertise on andytica capabilities that can be applied to biologicad samples and to help
design adequate collection protocols for arange of biotic and abiotic samples

3. To minimize the monetary resources required to provide a sate of the art chemica anadlyssfacility for the
Center investigators

4. To maximize the efficiency of the sample andlysis 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
ingrumentation

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

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

B. Core Directors and Personnel

Joanna Burger, Ph.D., Director, Professor, Biologica Sciences (RU)

Brian Buckley, Ph.D., Co-Director, Laboratories & Facilities (RU)

Michad Gochfeld, M.D., Ph.D., Clinical Professor, Environmentd & Community Med. (RWIMS)
George H. Lambert, M.D., Associate Professor, Pediatrics (RWIMS)

Robert Rosen, Ph.D., Associate Director, Professor, Center for Advance Food Technology (RU)
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GisdaWitz, Ph.D., Professor, Environmental & Community Med. (RWIMS)
Clifford Weisd, Ph.D., Associate Professor, Environmenta & Community Med. (RWIMS)

C. Facilities And Equipment:

The mgority of the in-house insrumentation resides on the third floor of the EOHSl 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), lon Chromatograph (I1C) and a preparation laboratory for
inorganic analyss with two microwave sample dissolution systems. Room #347 houses the Supercritica
Fluid Extraction system, the ultrafast Ultraviolet/Visble (UV/Vis) spectrometer the GC with autosampler
and purge and trap sampler cagpabilities. 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 atmaospheric pressure chemical ionization and an
electrogpray interface with both fluorescence and UV detection capabilities with a phototdiode array.

One of the therma desorption GC/MS ingruments, an HPLC with diode array detection and the
fluorescence spectrometers dl reside on the third floor. The stable isotope GC/MS for carbon andysisis
room # 404. The Hg cold vapor absorption spectrometer, flame Atomic Absorption (AA), an additiond
sample preparation station, microwave sample extraction device arein rooms # 128 and # 132
respectively. The graphite furnace (GFAA) residesin the Nelson biological building. The Center for
Advanced Food Technology CAFT which houses the eectrospray HPLC/M S 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 membersis maintaining sophisticated chemica anaysis cgpabilities externd to their own
research group which facilitates research opportunities that would not be available to the investigator
without the instrumentation. Multi-user instrumentation aso reduces overdl expenditures both in art up
and maintenance codts. In addition the diversity of the members provides extensive andytica expertise on
which the Center members can draw, without having to become experts themselves in each of the chemica
andydstechniques. Thisis especidly important when an analysis may need to be performed infrequently or
asapilot sudy to seeiif the project is at dl feasible. In addition, the instrumentation dedicated solely to
shared resources has been used extensively for methods devel opment on assays important to the Center
members.

Expertise;

The anayticd expertise is one of the facilities most sgnificant resources for addressng chemicd andyss
problems. The investigators who supervise the use of a particular instrument are experts in pectra
acquistion and interpretation for that instrument. Each investigator will ether choose to perform the
andysdswith hisher group or may train another individua on the use of the equipment. When large
quantities of sample analyss are to be performed mogt 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 isthe Facility Core director and responsible for the activities of the core.
Sheisdirectly in charge of atomic absorption andysis instrumentation. Dr. Burger isthe facility director and
maintains directs the activities of two of the facilities S&ff.

Dr. Brian Buckley: Dr. Buckley isthe Facility Core Co-Director and respongible for ICPIMS'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 Weisd: Dr. Weisd is responsible for the GC/MS instrumentation and coordinates the use of
the FTIR. He acts as an expert on bresth analyss with this instrument and consults with investigators on the
proper application of these GC/MS methods and VOC andysis.

Dr. GisdaWitz: Dr. Witz is respongble for the fluorescence instrumentation and  fluorescence data
software moddling.  She interacts with individua 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
gpectrometer and coordinates the sample anadlysis and spectra interpretation. He implements proper
sample preparation protocols required to obtain quality mass spectrain complex sample matrices.

Dr. Michad Gochfdd: Dr. Gochfed hdps to maintain the AA facilities and is respongible for the microwave
sample dissolution gpparatus. He aso acts as a qudity 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 Porcjais aresearch chemist. Heis the principle operator for the GC/FTIR and
performs the sample analysis for this instrument. He isresponsible for the instrument maintenance and
gpectra interpretation aswell.

Ms. Tara Shukla: Ms. Shuklaisthe principa operator for the AA ingrumentation in Dr. Burger’s group.
She modifies methods and will perform qudity control checks on the data acquired from this instrument.

Molecular Genetics And Transgenics Core
A. Description

The overdl purpose of the Molecular Genetics and Transgenics Facility Laboratory isto provide members
of EHS Center scientific knowledge and technica expertise in molecular biology.

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

3. To provide hands-on ingtructions on techniques.

4. To provide consultation and instruction on the uses of transgenic animalsin environmental hedlth
research.

5. To provide quality, inexpensive services for automated DNA sequencing, DNA fragment andysis, and
oligonucleotide synthess.

B. Core Director and Personnd

Suzie Chen, Ph.D., Director, Associate Professor, Chemica Biology (RU)

Kiran Chada, Ph.D., Associate Professor, Biochemistry (UMDNJ)

Terri GossKinzy, Ph.D., Assstant Professor, Molecular Genetics and Microbiology (UMDNJ)
S-JCardline Wei, Ph.D., Assstant Professor, Chemica Biology

Yanan Tian, Ph.D., Assistant Professor, EOHS (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 specificaly 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 (Corel) - RNA isolation, generd 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 I1) - RNA isolation, Northern blots, plasmid cloning, plasmid DNA isolation,
purification and characterization.

Dr. M. Iba(Corel) - Preparation of probes, plasmid DNA isolation, purification and characterization,
luciferase assays, DNA/protein interactions by gd mohility shift assays. RNA isolation from tissues and
Characterization

Dr. P. Thomas (Corel) - Generd techniques on PCR, libraries screening, PCR cloning, RNA isolation
and characterization

Dr. D. Laskin (Core 1) - DNA/protein interactions by gel mobility shift assays and apoptoss assays.
Dr. J. Hong (Core) - PCR DNA sequencing.
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Dr. K. Sweder (Corel) - PCR cloning.
Dr. R. Zhu (Core 1) - Maintenance and characterization of transgenic mice.

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

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

Enzymes & Antibodies Facility Core
A. Description

The overdl purpose of the Enzymes & Antibodies Facility Core isto provide expertise and facilities for the
characterization of enzymes which areimportant in the biotransformation of environmental chemicas, and
the generation of antibodies againgt these enzymes for use astools in their characterization, epecidly, in
studies on their regulation of expresson in tissues of experimenta animals and man and their function in
biotransformation and activation of environmenta chemicas. 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 membersin 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 cdlls. b.) Purification of proteins
obtained from expression sysems as well as anima and human tissues. ¢.) Preparation of monoclond and
polyclond antibodies againgt xenobiotic metabolizing enzymes (XME) and characterization, labeling, and
modification of these antibodies for various research applications. d.) Quantitation of the levels of XME in
anima 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 digtributing a 2 page synopsis of the
Enzymes and Antibodies Facility. Many of the interactions get sarted in Core 1 meetings (organized by the
Director of the Facility Core, Dr. P. E. Thomas) since these mestings are attended widdy by members
from the other three research cores and many of the speakers aso come from other cores or outside the
EHS Center. Also both Dr. P.E. Thomas and Dr. JY Hong (Director & Assistant Director) give lectures
in two graduate courses (Generd Toxicology and Biochemica 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 Personnd

Paul E. Thomas, Ph.D., Director, Chemica Biology (RU)
Jun-Y an Hong, Ph.D., Assigtant Director, Chemica Biology (RU)
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Chrigine Busch, B.S., Assgtant, Chemica Biology (RU)
Chengjun Deng, Ph.D, Associate, Chemica Biology (RU)

C. Facilities and equipment

Maor equipment for tissue culture and production of monoclona antibodies includes: laminar flow safety
cabinet, CO, incubator, inverted and upright microscopes, liquid nitrogen freezer for cell sorage, and
Beckman Biomek robot system for ELISAs and protein assays. Mgor 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 gd sequencing apparatus, and 2 gel eectrophoresis 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

Monoclond antibodies (MADb) which inhibit cytochrome P450 (CY P) and are specific for one isozyme are
very useful for sudying the role of an individua isozymes in microsoma metabolism where 20 or more
isozymes are present at the sametime. The Enzyme & Antibody Facility has afew MAbs specific for the
phenobarbital inducible rat CY P 2B1 which are dso inhibitory. By expressing parts of the CYP 2B1
amino acid sequence as glutathione S-transferase fusion peptides, and then determining which CYP 2B1
MADbs recognize these fusion peptides, Dr. P. Thomas is mapping the binding region of MAbs which inhibit
catayssin CYP 2B1. Oncethese inhibitory epitopes are determined the homologous regions on other
CYPisozymes will be synthesized and used to immunize mice so asto direct the mouse' s production of
antibodies toward epitopes on other CY P isozymes which result in inhibition of catalyss.

Various antibodies produced by this facility where used by Dr. M. Ibato study the regulation and induction
of CYP 1Al and 1A2inrat lung, kidney and lymphocytes as well as human lung explant cultures. The
CY P enzymes found in these extra-hepatic tissues are expressed & low levels which makes it important to
have very sengitive and specific probes for their detection. He has found that some volatile components of
cigarette smoke like pyridine, acetone, and nicotine induce CY P 1A1 in the lungs of rats exposed to these
compounds, where the exposure levels are comparable to the levels in cigarette smoke. Theseresults are
unexpected because these volatile components don't fit the previoudy 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 (Neura and Developmenta Toxicology Core) have relied on the Facility
to provide avariety of antibodies for exciting immunohistochemica studies locaizing sdected xenobiotic
metabolizing enzymes. Some of these enzymes have been localized to pecific brain regions prominent in
defining the blood-brain barrier (Morse et d., 1998). These findings are potentialy very important snce
they suggest arole for certain cytochrome P450 isozymes in ether 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 cdlsfromrat liver. These studies expand the role of cytochrome P450 isozymes to
cdls not previoudy known to be involved in xenobiotic metabolism. It is possible that these enzymes have
arolein these cdls unrelated to xenobiotic metabolism.

Severd investigatorsin Dr. C. S. Yang's group have made extensive use of the Facility Core to characterize
CY P isozyme involvement in metabolism of acetaminophen and tobacco specific carcinogens. Whether
CY P isozymes can be detected immunohistochemically in human esophagea samples and breast tissue is
being explored by Dr. C. S. Yang's group. The Facility has aso been of use for consultation on
development of ELISAswith membersof Dr. C. SYang's group as well as those from other [aboratories.

The Enzymes & Antibodies Facility Core has aso supported Drs. A. H. Conney, R. Chang and R. Rosen
in studies on the role of rat CY P isozymesin the formation of different metabolites of 173-estradiol. Drs.
B.T. Zhu and A.H. Conney are continuing Smilar studies on 17(3-esradiol metabolism in human tissuesin

cooperation with the Enzymes & Antibodies Facility Core.

Dr. JY Hong has been using severd techniques for examining human polymorphisms of both pi and mu
glutathione S-transferases, O6-akylguanine-DNA akyltransferase, CY P2E1, CYP2A6, and quinone
reductase. He hasfound severa polymorphismsin the O6-akylguanine-DNA dkyltransferase gene and is
now expressing these to determine their functiond sgnificance. Dr. JY Hong is examining the population
digtribution of some of these polymorphismswith Dr. S. Mohr (Exposure Analysis and Hedlth Effects
Core) in selected populations of New Jersey residents who claim they are epecialy susceptibility to methyl
t-butyl ether. This Facility Coreisaso being used in a collaboration between Drs. }Y Hongand C. S.

Y ang in studying enzyme polymorphism and susceptibility to esophaged 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 isworking on producing other unique
antibodies and perfecting techniques for their use.

Training is an important part of our Facility Core. We train graduate students, postdoctora fellows, visiting
scientigts, and principd investigators from Center Labs, as well as some from outside the Center, in the
dtate-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 aso spent a semester in the
Facility Core to learn techniques and work on asmall research project. We have dso 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
nationd resource in helping investigators from other inditutions. Beow isalist of investigators from other
ingtitutions who have used this Facility Core in the past year: Dr. John Ottenweller, DVA Medica Center,
East Orange, NJ; Dr. Zaid Jayyos, Rhone-Poulenc Rorer, Collegeville, PA; Dr. Gondi Kumar, Abbott
Labs, Abbott Park, IL; Dr. Xu-Je Zhang, Solvay Pharmaceuticas, Marietta, GA; Dr. Paul Watkins,
University of Michigan, Ann Arbor, MI; Dr. Dennis Caleweart, Oxford Biomedica Res., Oxford, Ml; Dr.
Richard Zanger, Battelle, Richland, WA, Dr. Ken Sterling, Univ. Mass Medica Center, Worcester, MA;
Dr. Maria Ribadeneria, Dupont, Newark, DE; Dr. Jenme Pan, Wyeth-Ayerst Research, Mounmouth
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Junction, NJ; Dr. Patty Havard, College of Pharmacy, Columbus, OH.
Molecular Pathology Fecility Core
A. Description

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

@ make available to members of the EHS Center afacility for the preparation of high qudity
histological samplesin support of new and ongoing research initiatives.

2 provide expertise and consultation in the assessment of histologica samples and collaborative
assigtance 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 11 centrifugd enzyme
andyzer.

4 provide training for investigators, students and technica aff in various technologies and
interpretation of tissue morphology.

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

To meset these specific objectives, the MPFC devel oped collaborative research activitieswith al research
Cores. Currently, 11 mgor ongoing studies utilize MPFC facilities. These sudiesinvolve dl ten members
of Corelll and 12 investigators from Cores|, 1I, and V. The interactions include histopathology support
and consultation, development of custom enzyme andyses, and the use of "designer” molecular techniques
such as fluorescence in situ hybridization, quantitative hybridization, and quantitative immunocytochemidtry.
Traditiona histopathology and enzyme andyses 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. Fadilities and Equipment

The MPFC consists of two laboratories. The central |aboratory islocated in the Neurotoxicology
Laboratory at 41 Gordon Road, while a smdler satdlite facility islocated in Rooms 132, 134 and 136 of
the EOHSI building. These laboratories are mgjor histology centers for EOHS. As such, most of the
equipment in the MPFC isunique. The centrd MPFC facility aso has a transmisson eectron microscope,
aReichert Ultracut microtome for large sections of plastic embedded tissues, cryotomes, image andysis
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systems, and the FARA |1 enzyme andysis sysem. The MPCF has been active in "designer methods' in
molecular pathology development.

D. Usage and Benefits

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

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 anongst numerous members of research cores. Centrdization of capabilities for
histopathology and batch enzyme andysis within the MPFC prevents unnecessary duplication of equipment,
enhanced qudity control, and alows Center members access to useful techniques that they would not
otherwise employ in their work. This enhances cooperative interactions and maximizes cost effectiveness.

Exposure/Dosmetry Modding Facility Core
A. Description

The Exposure/Dosmetry Modeling Facility Core (EDMFC) was established to support the development,
evauation, and gpplication of mechanistic computational modeling tools

for performing assessments of toxicant exposure and dose for individuas and populations.

Thefacility core operates within the Computational Chemodynamics Laboratory (CCL) of the Exposure
measurement and assessment Divison of EOHSI. So the facility Core provides for the members of the
Center access to the human and technica resources of CCL. These human resources include currently
fifteen researchers (including five Post-Doctora Fellows and full-time technica support staff). Accessto
the technica resources makes available state-of-the-art computer equipment, including over twenty
networked UNIX servers and workgtations (acquired with externd funding).

Goas and Interactions

The overdl purpose of the Exposure/Dosimetry Modding Facility Coreisto provide intellectud and
technical support for research activities that am to improve and quantify our understanding of the processes
(physicd, chemicd, biologica, physiologica) determining human exposure and target tissue dose for toxic
environmenta substances. This is accomplished through:

(1) the development, computationa implementation and evauation of physicaly and physologicaly based
mathematical modds of environmenta and biological processes that incorporate detailed descriptions of
trangport and chemistry (mechanigtic modding), and

(2) the management, scientific visudization, and Satistica anadlyss/interpretation of environmenta, biological
and human activity data (phenomenologica modeing) using state-of-the-art information management and
andysstools such as Relationd Database Management Systems (RDBMS) and Geographica Information
Systems (GIS).
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Specific services provided by the facility Core to members of any Research Coreinclude:

(1) Guidance and advice on data analyss and modding tasks.

(2) Accessto gate-of-the-art computer equipment for implementation of computationally-intensive tasks
(that cannot be handled by persona computers).

(3) Access to sate-of-the-art software tools for data analysis and mechanistic modeling.

(4) Technica 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 technica support from the Exposure/Dosmetry Modding Fecility Core
follow: Example 1: Development, testing, and eva uation of "refined” (i.e. distributed parameter) modules
for physiologica processes, that are used to expand the capabilities of "traditiona” (i.e. lumped parameter)
physiologically-based pharmacokinetic modeds. 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: Mgor emphasis has been given on the development and gpplication of improved methods for
characterizing toxicokinetic variability, both intrarindividua and inter-individua, and uncertainty.
Development and testing of new methods for merging the physiologically-based approach with the
traditiona, compartmental gpproaches of population paharmacokinetics such as NONMEM (Nonlinear
Mixed Effects Mode) 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 ecologica interreationships involved in exposure
assessments and in the use of physiologicaly-based information for the development of new models for
food-web components. The Core has developed successtully in the past PBPK models for aguatic
organisms, currently, on-going efforts, in close collaboration with Center members from the Toxicology
Core focus on the expangion of that gpproach 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/Dosmetry Modeling Feacility Coreis directed by P. G. Georgopoul os (Environmenta and
Community Medicine, UMDNJRWJMS, background in Chemical Engineering and in Mathemétical
Modeling of Environmenta and Biologica Systems) He coordinates the collaborations with Center faculty
membersand guides Fecility personnel. The Core advisory Committee consists of M. Gallo
(Environmental and Community Medicine, UMDNJRWJIMS),

K. Cooper (Toxicology, Rutgers), and C. Weisd (Environmental and Community Medicine,
UMDNJRWIMS).

Day-to-day technica support for the Facility Coresis provided by the following post-doctord fellows and
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members of the technical gtaff (of whom Ms. Anna Skiadas receives partid sdlary support from the
Center). Additiona support is provided by Graduate Research Assistants and part time technical staff.

Post-Doctoral Research Fallows

Amit Roy, Ph.D. (Post-Doctoral Fellow; background in Chemica and Biochemica Engineering,
Physiologicaly Based Pharmacokinetic and Dosmetry Modeling): human exposure assessment and
dosmetry model development and implementation for volatile organics, heavy metds and radionuclides;
refinement of methods for exposure assessment through the combined use of environmental and biologica
monitoring data.

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

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

Saravanan Arunachdam, Ph.D. (Post-Doctora Fellow; background in Chemical and Biochemica
Enginearing): assessment of exposure to photochemica pollutants, ORACLE-7 programming and
development of methods for intranet-based interactive accessing of exposure-related data.

Ashwin Wdlia, M.S. (Post-Doctord Fellow; background in Chemica and Biochemica Engineering):
development, coding and testing of microenvironmenta and biota modules for exposure and dose modeling
and analys's; design and testing of the Gl S-based interfaces.

Full-Time Technica Staff

Ann Skiadas, B.S. (Research/Teaching Speciaist with 33% salary support by the NIEHS CENTER,;
background in Bioresources Engineering):provides guidance and technica support in

spharmacokinetic modding; development, coding and testing of microenvironmenta and biota modules for
exposure and dose modding; and design and testing of GIS-based interfaces for exposure assessment.

Sadtry Isukapali, M.S. (Research/Teaching Specidist; background in Chemical and Biochemical
Engineering): development and testing of the computationdly efficient methods for sengtivity andyssand
uncertainty propagation in environmental and biologica systems.

Ken Karamichad, B.S. (Scientific/Rdational Database Management System Programmer; background in
Computer Science): development and testing of ORACLE-7 modules for exposure and dose modeling and
andysis, integration of relational and geographicaly based approaches for database devel opment.

C. Fadilities And Equipment

Computer modd and software development and gpplication at the Facility Core takes placeon a
distributed computing system of networked and "clustered” Unix workstations running NFS (Network File
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System) over alocal, ethernet-based LAN. Theloca genera-purpose file server of CCL isa
four-processor HyperSparc SUN 630MP with 128MB of RAM. "Number-crunching” of computationaly
intensive smulations and environmental database manipulations takes place on CCL's Sate-of-the art
"UltraClugters': Currently these clustersinclude seven (7) UltraSparc-1, 170MHz servers, a
two-processor, 200MHz UltraSparc-2000 server, eleven (11) Creator-3D Ultra-| workstations, and
various other machines (4 Sun Sparcss, 2 SGI Indigos, 2 NeXTs, 2 Tektronix X-terminas, persona
computers, €tc.).

The server cluster configuration is linked together viafast ethernet and accesses directly over 160 GB of
hard disk space while each CPU is configured with aminimum of 64 MB of RAM to 256 MB of RAM; it
offers the option of flexible mode operation, ether through batch processors for multiple smulations
assigned by a front-load balancer, or through shared memory pardld virtua machines employing the MPI
(Message Passing Interface) protocol. Advanced graphics and visuaization 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, aDAT stacker etc.
complement the workstation network and provide support and interconversion capabilities for awide range
of operating systems and data types and formats.

Tools for software development include a variety of procedura languages and their object- oriented
extensons (e.g. C++, Objective Fortran, etc.) aswell as of integrated platforms for (a) modeling and (b)
data andys's, management and visudization, including Scientific Visudization Sysems (SV'S), Geographicd
Information Systems (GIS) and Relationd DataBase management systems (RDBMS).

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

D. Usage And Bendfits

The Fecility Core provides accounts on its Unix clusters free of charge to members of the Center for usein
conjunction with Center-related (i.e. not externally funded) activities. These accounts provide accessto dl
software packages available on the CCL network with the exception of packagesthat are licensed for
exclusive use in conjunction with a specific project. Members of the Center are not charged for either
intellectua advice on modding issues or for technical guidance in using the facilities of the Core. Members
of the Center are al'so not charged for norma use of the Core facilities that is part of regular Center
activities. However, charges may be assessed for externdly-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
Fecility Core follows:

Areaof Regiond Environmenta And Population Exposure Moddling

1. Ozone and Fine Particle Exposure and Effects on Ashmaticsin NJ (Dr. Cody - Statisticd ~ Facility
Core and Dr. Weisdl, Core 1V)

2. Refinement of Methods of Ozone/Fine Particle Exposure Assessment for Epidemiologicadl Andyses.
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(Dr. Cody - Statigtical Facility Core and Dr. Weisdl, Core 1V) In this case, exploratory work supported by
the Facility Core was used in the development of a proposd leading to a new funded Grant.

3. Exposure/Dosage Patterns to Pesticides Using Biomarkers (NHEXAS.Drs. Lioy, Freeman, and Zhang
- CorelV)

4. Exposure/Dosage Patterns to Heavy Metals Using Biomarkers (NHEXAS.Drs. Lioy, Freeman, and
Zhang - Core V)

5. Groundwater Trangport of Radionuclides and VOCs from DOE Sites (CRESP: Dr. Goldgtein -
Corell)

6. Modd Deve opment: Resuspension and Atmospheric Trangport of Contaminated Surficid — Sail
(CRESP: Dr. Goldgtein - Corell).  (Thiswork has resulted in the development of new methods and
modeling tools))

7. Modd Devel opment: Emissorn/Dispersion of Contaminants Released from Forest Fires (CRESP:
Dr. Goldgtein - Core Il) (Thiswork has resulted in the development of new methods and modeling tools.)
8. Stochastic Response Surface Methods for Uncertainty Modeling of Fate/Transport (CRESP: Dr.
Goldgein - Core 1) (Thiswork has resulted in the development of new methods and modeling tools.)

9. Integrated Environmental and Food Web Modeling (CRESP: Drs. Cooper and Burger - Core V)
10.0Oxygenated Gasoline Exposure/Dose Assessment Modeling (Dr. Weisde - Core 1V)

Areaof Microenvironmental And Individua Exposure Modding

1. Development of VOC Exposure Reconstruction Methods Using Exhaed Bresth Dataand PBPKMs
(Dr. Galo - Core Il and Dr. Weisdl - Core V). (Thiswork has resulted in the development of new
methods and modeling tools.)

2. Nested Modeling M ethods Devel opment for Exposure/Dose to Contaminants from DOE Sites
(CRESP: Dr. Goldstein - Core 1) (Thiswork has resulted in the development of new methods and
modeling tools))

Areaof Physologicaly Based Pharmacokinetic And Biologica Transport/fate Modeing For Individuas
And Populations

1. Development of New PBPK Dioxin Mode for Mya Arenaria (Dr. Cooper - Core V)

2. Stochastic Response Surface Methods for Uncertainty Moddling of Pharmacokinetics

(CRESP: Dr. Goldgtein - Core ll) (Thiswork has resulted in the development of new methods and
modeling tools.)

3. Deveopment of PBPK Modds for Wildlife as Components of the Food Web (CRESP: Dr.

Cooper - Core V)

4. Development of New Physiologicaly-Based Particulate Matter Inhaation Dosmetry Modd

(CRESP: Dr. Goldgtein - Core ). (Thiswork has resulted in the development of new methods and
modeling tools))

5. Development of Physiologicaly-Based Modds for Bioavailability of Metasin Sail (Dr. Lioy - CorelV,
Dr. Gdlo - Corell and Dr. Iba- Corel)

6. Development of Proposd to Study Pharmacokinetic Variability Usng PBPK Modding and Biomarker
Studies (Dr. Iba- Core | and Dr. Kaufmann - Core 1)

Areaof Diagnogtic Data Andysis And Parameter Etimation For Pharmacokinetic/ Pharmacodynamic
Systems
1. Benzene Pharmacokinetic Data Anaysis (Dr. Iba- Corel)
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2. Compartmenta Pharmacokinetic Modeling of Benzene to Study Intra-Iindividuad Varigbility (Dr. Weisd
- CorelV)

3. Benzene Pharmacokinetic/Pharmacodynamic Data Andysis (Dr. S. J - EOHS))

4. Ambient Particulate Matter Characterization from the HSPH Study (Dr. Zhang - Core 1V)

5. MTBE Pharmacokinetic Data Analysis (Dr. Iba- Corel)

6. Development of Deconvolution Methods for Pharmacokinetic Analysis of Biomarker Data  (Dr. Lioy -
CorelV and Dr. Gdlo - Core Il) (Thiswork has resulted in the development of new methods and
modeling tools.)

Other Areas

1. Development of Wetland Maps (Missssippi Delta) (Dr. Cooper - Core V)

2. GIS Support for Combining Toxic Reease Inventory and Demographic Information (Dr.  Weisd -
Core V). Inthis case, exploratory work supported by the Fecility Core was used in the development of a
proposd leading to a newly funded Grant.

Biogtatigtics Facility Core
A. Description

The gods of the Biogtatistics Facility Core are to provide consulting services on satistical, epidemiologic
and other quantitative issues to Center members. Thisis expected to include advice on study design,
sample size cdculaions, data handling, sructuring and andysis. The Core will mainly provide consulting
and will asss in the supervison of but not conduct magor data anayses for investigators.

B. Core Director and Personnel

George Rhoads, M.D., M.P.H., Director, Environmental & Community Medicine (RWIMS)

Danid Wartenberg, Ph.D., Co-Director, Environmental & Community Medicine (RWIMYS)

Ronad Cody, EdD, Professor, Environmenta & Community Medicine (RWJIMS)

Deborah Glueck, Ph.D., Postdoctora Fellow, Environmenta & Community Medicine (RWIMS)

William Strawderman, Ph.D., Professor, Statistics (RU)

C. Fadilities or Equipment

Each of the faculty membersin this Core has access to a PC pentium processor with avariety of ssoftware
including SAS, SPSS, S-Plus. In addition, each of these work stations is hard wired by aloca network to
mainframe/mini computers a8 UMDNJ and Rutgers.

D. Usage and Benefits
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Thisisanew Corethat isin the process of organizing itsdlf and developing a system to provide consulting
assgance. A series of workshops and seminars on quantitative issues of interest to Center membersis
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 integrd part of the Center by helping members develop
proposas (design and sample size issues) and manage and andyze data. The workshops will be targeted
to issuesraised by Center members (e.g., dose-response modeling), and will include hands on participation
by attendees. Private sessons will assst membersin the andysis of their own data.

VII. 1998-99 Pilot Project Program

Title  Benzene metabolism and toxicity in TG.AC mice

Principd Invedtigators. Carol Gardner, Ph.D. and Robert Snyder, Ph.D.

Date Supported: 04/01/98 - 03/31/99

Description:

It is generdly assumed, as aworking hypothesis, that the early effects of benzene in bone marrow may
subsequently result in ether gplastic anemia, myedodysplasa 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 plansto
study (1) urinary metabolites of benzene as ameasure 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 generd circulation from which they may exert toxic effects in bone marrow, and (3) hepatic
CYP2EL activity because CY P in the liver mediates the first stage in benzene metabolism. These studies
will show whether or not the array of benzene metabalites, formed in animas in which leukemias were
observed, differ from those in control animas. Of specific interest is the array of metabolites obtained from
liver perfusion because these are the metabolites which have the potentia to impact on the bone marrow.

Title  Mass Spectrometric Studies of DNA Duplexes and Adducts

Principd Invedtigators: 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 isto 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 sudy of the intrinsic behavior of DNA, without the
complicating effects of media, is of fundamenta importance. The proposed research involves the
investigation of chemica and biochemica systems through experimentd sudies. By utilizing atool
traditiondly used by anaytica chemigts, and by gpplying physicd organic insghts and theoretical analysis,
this project will develop and establish a technique that will be invauable for study of dl types of biologica
binding. The proposed research will establish intrinsic and solution phase binding affinities for DNA
duplexes and will ucidate the role that base pairing, base stacking, and solvetion 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.

52



Title  Measuring Hispanic Urban Neighborhood Perceptions of Risk

Principd Investigator: M. Jane Lewis, Dr.Ph.H.

Date Supported: 04/01/98 - 03/31/99

Description:

This proposd is expected to show that public perception of neighborhood quality and environmenta risk
factorsisthe samein Latino neighborhoods as it isin 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 sdlected in consultation with an advisory group convened especidly for this project. The survey will be
administered by bilingua community members. The research will be guided by a steering committee made
up of the investigators and other appropriate professionas. Public perception of neighborhood quaity and
environmentd 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. Environmentd
and other hedlth related issues that are of maor concern to members of the Perth Amboy community will
be identified. Survey findings are expected to point to environmental hazards and other threats to hedth
and qudity of lifein the surveyed neighborhoods.

Title  InVitro Investigation of the Toxicity of the Co-contaminants **’Cesium and Mercury on the
Developing Neuron

Principd Invedtigator:  Lynne Fahey McGrath, Ph.D., MPH and Kenneth Reuhl, Ph.D.

Date Supported: 04/01/98 - 03/31/99

Description:

This proposd will evaluate whether *’Cesium, a 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 Embryona carcinoma system will

be used to assess the effects of *’Cesium done and *3’Cesium-mercury combined on: (1) the cytoskeleton

system and (2) on the tempora development of cytoskeletal eementsthat will alow an evauation of

potentia effects upon ontongeny. Measurements of specific proteins will enable quantification of the any

interactions. The results should importantly answer the question, are current alowable concentrations of

mercury in fish sufficiently protective in the presence of ***Cesium. This study will report the presence of

potentiad risks associated with mercury and *’Cesium exposure if interactions are found and calculate the

megnitude of the interactionsin this test system.

Title  The Alternatively Spliced Region of Tenascin-C and Regenerative Strategies

Principd Invedtigator:  Sdly Ann Meiners, Ph.D.

Date Supported: 04/01/98 - 03/31/99

Description:

This project will evauate the hypothesis thet fnA-D can be utilized as areagent 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. Theinitid objective will be to carefully ddineste
the response of the host to a graft of control 27A1 cdlls a severd time points, using immunocytochemical
techniques. After evaluating the response to control cells, these procedures will be repested using grafts of
transfected cells. Theinitia god is to evauate whether the growth promoting properties of fnA-D extend to
invivo paradigms. This pilot study will therefore provide critical information regarding the in vivo efficacy of
the dternatively spliced region and its potentia use in thergpeutic modalities. Future work will be amed a
determining how to best incorporate this tenascin-C fragment, as well as other neurona growth promoting
matrix molecules, into experimenta interventions aimed & encouraging functiond recovery following injury.
Expected results would aso provide crucid information to many investigators in the field of regeneration.

Title Role of Eph Growth Factorsin Methylmercury Neurotoxicity

Principd Investigator:  Kenneth Reuhl, Ph.D.

Date Supported: 04/01/98 - 03/31/99

Description:

It is hypothesized that methylmercury disrupts brain development by atering 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 critica developmentd time-pointsin two brain regions. the
hippocampus and the olfactory system, chosen for their well-characterized developmentd peatterns. The
ability of methlymercury to dter Ephswill be assessed in vivo modds using morphologica and biochemica
assays. This proposd will correlate dterations in Eph with neurond 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 trestment of the toxic chemicals
a the critical time of axona targeting on the expression of these criticad molecules. We anticipate that
MeHg will disturb the expression and function of Eph molecules and that this disturbance will corrdate with
functiond decrement documented to occur following in vivo exposures.

Title  Interactions between the Ah Receptor and NF-?B Signd Transduction Pathways. potentia
mechanism for (1) dioxin toxicity and (2) cytokine suppresson of CYP1A1 and 1A2

Date Supported: 04/01/98 - 03/31/99
Principd Investigator: Yanan Tian, Ph.D.
Description:

The AhR and Nf-kgpa B are two critica transcription factors playing pivota rolesin abroad array of
physiologica responses, this interaction bridges the two different pathways and provides mechanistic
ingghtsinto the poorly understood toxic effects caused by the exposure to TCDD and like compounds,
such asimmune suppression.  Using co-immunopreci pitation, we demongtrated a physica association of
AhR and ReA. However, it isimportant to know which domains are involved in the association. Because
there is extensve information on the functions of the modular domains for both proteins, defining the
interacting domainswill be hepful for understanidng functiona interactions, including whether the specific
DBA hbinding or transciptiona activation properties of each transcription factor may be dtered by the
physical association. It has been proposed by other investigators that mutual repression of some signaling
pathways converge e the level of p300/CBP which may represent the molecular basis of reciproca
antagonism. We plan to conduct contransfection studies to test the interactions of p300/CBP on the mutua
repression of AhR and NF-kapa B. The effects of p300 can then be observed by determination of the
reporter gene activities.



