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ABSTRACT FINAL ID: 2221 Poster Board 243
TITLE: Aryl Hydrocarbon Receptor Agonists Inhibit ER‐negative Breast Cancer Cell Growth and Modulate
MicroRNA Expression
AUTHORS/INSTITUTIONS: S. Zhang, S. Safe, Texas A&M University, College Station, TX
KEYWORDS: AhR, Breast cancer.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Results from our previous studies show that
AhR agonists such as 2,3,7,8‐tetrachlorodibenzo‐p‐dioxin (TCDD) and 6‐methyl‐1,3,8‐trichlorodibenzofuran
(MCDF) inhibit growth of a large number of ER‐negative breast cancer cells including highly invasive MDA‐
MB‐231, MDA‐MB‐468 and MDA‐MB‐435 that are classified as basal or triple negative cells. MCDF also
inhibits tumor growth in vivo in athymic nude mice bearing ER‐negative cells as xenografts. In this study,
we further investigated the molecular mechanisms and potential clinical applications of MCDF and
structurally‐related selective AhR modulater (SAhRMs) for treatment of ER‐negative breast cancer. Results
of initial studies show that TCDD and MCDF inhibit ER‐nagative breast cancer cell growth and also inhibit
migration/invasion in Boyden Chamber Assays. Moreover, we also observed that the antitumorigenic
activity of MCDF and TCDD are accompanied by AhR‐dependent induction of two antimetastatic
microRNAs (miRs), namely miR‐335 and miR‐205, and the anticarcinogenic activity of SAhRMs is dependent
on the ligand‐activated AhR‐miR interactions in ER‐negative breast cancer cells. The mRNA level of several
key miR‐335 or miR‐205‐regulated genes have also been investigated and the results from real‐time PCR
show that TCDD and MCDF decrease SOX‐4 expression and this gene is regulated by miR‐335 in MDA‐MB‐
231 cells. MCDF also decrease expression of miR‐205‐regulated INPPL2 and PTP4A2 genes in MDA‐MB‐231
cells. Ongoing studies are focused on indentifying other downstream genes targeted by antimetastatic
miR‐335 and miR‐205 and developing athymic nude mouse models for investigating the in vivo
antitumorigenic and antimetastatic activities of SAhRMs against basal ER‐negative mammary tumors.

ABSTRACT FINAL ID: 2222 Poster Board 244
TITLE: Increased Lung Tumorigenesis Following Low Dose CT Exposure
AUTHORS/INSTITUTIONS: M.S. Miller, J.E. Moore, J. Olson, N.D. Kock, S. Isom, J.G. Zora, K. Wheeler, M.T.
Munley, Cancer Biology, Wake Forest University School of Medicine, Winston‐Salem, NC
KEYWORDS: Computed Tomography, Lung Cancer, gender differences.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Annual CT screening is being tested as a tool
to detect early stage lung cancer. We utilized a transgenic mouse model exhibiting inducible, lung‐specific
expression of the human Ki‐rasG12C allele to determine the effects of low dose CT radiation in the lung. In
this model, treatment with 500 μg/ml of doxycycline (DOX) results in benign focal hyperplasias and
adenomas following 9‐12 months of treatment, mimicking asymptomatic smokers/ex‐smokers who have
genetic damage in the lung parenchyma but have undetectable lesions. One week after initiation of DOX
exposure, mice were treated with weekly doses of 0, 5, 15, or 25 mGy of CT radiation once per week for 4
weeks in a clinical GE LightSpeed multi‐detector row CT scanner. Follow‐up imaging to monitor tumor
growth was performed by CT (30 mGy per exposure) 3, 6, and 9 months after the last fraction of radiation.
Nine months after the last fractionation dose, mice were euthanized and the number and size of lesions
determined. No radiation induced increase in tumor formation was observed in control mice that did not
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express the mutant Ki‐rasG12C transgene. Mice expressing the mutant Ki‐ras transgene exhibited a
significant radiation induced increase in tumor multiplicity (43%, p=0.01) from 16.8 ± 1.3 (mean ± S.E.) in
unirradiated mice to 24.1 ± 1.9 in irradiated mice. Female mice had a significantly higher tumor multiplicity
than male mice (25.8 ± 2.2 vs. 18.3 ± 1.7; p < 0.005). No dose response relationship was observed in either
sex. Histological analyses found a mixture of hyperplasias and solid adenomas with no apparent effect of
CT irradiation on tumor morphology. Short term studies conducted 24 hr after the last fractionation dose
found no effect of CT irradiation on oxidative protein damage as measured by protein carbonylation. Our
results suggest that CT screening of smokers and ex‐smokers could cause an increase in lung tumor
incidence resulting from radiation effects on the already damaged lung epithelial cells.
(Supported by NIH grant CA136910 and CCCWFU/Radiation Oncology Pilot Grant)

ABSTRACT FINAL ID: 2223 Poster Board 245
TITLE: Is DNA repair capacity a regulator of the calcium protective effect in breast cancer?
AUTHORS/INSTITUTIONS: J.L. Matta, Y. Vergne, L. Morales, W. Vargas, C. Alvarez, M. Bayona,
Pharmacology, Physiology and Toxicology, Ponce School of Medicine, Ponce, Puerto Rico;
Y. Vergne, C. Alvarez, M. Bayona, Public Health Program, Ponce School of Medicine, Ponce, Puerto Rico
KEYWORDS: DNA repair capacity, molecular epidemiology, breast cancer.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Breast cancer (BC) is the most common
cancer in women. The DNA repair capacity (DRC) is a complex process that plays a protective role of the
genomic integrity from cancer‐causing agents. We explored if the protective effect of vitamins and calcium
supplements could be explained by DRC by means of an incident‐case case‐control study in Puerto Rican
women. Variables under study included: age, BMI, family history, gynecological history, hormonal, diet
supplements and environmental factors. The host reactivation assay using a luciferase reporter gene was
used to measure the DRC in lymphocytes isolated from 268 cases and 457 controls. Cases were compared
to controls regarding diet supplement intake, DRC, and other selected covariates. The crude and multiple
logistic regression adjusted Odds Ratio were used as measures of association. Statistically significant
associations increasing the possibilities of having BC were found with ageing, low DRC levels, family history
of BC, and no breastfeeding. Vitamins and calcium intake were found reducing 30% and 40% the odds of
having BC respectively. The protection of calcium was reduced becoming negligibly and not statistically
significant when DRC was included in the logistic model indicating that DRC may explain this association. In
contrast, vitamin’s association did not show an important change when adjusting for DRC. Calcium and
vitamins’ intake were strongly associated with higher levels of DRC. Vitamins’ intake is an independent
protective factor while the protective effect of calcium could be explained by an increased DRC. DRC can
be used to monitor the protective effect of calcium.

ABSTRACT FINAL ID: 2224 Poster Board 246
TITLE: Superoxide Dismutase 1 knockdown induces oxidative stress and DNA methylation loss in the
prostate
AUTHORS/INSTITUTIONS: S. Bhusari, J. Dobosy, V. Fu, N. Almassi, T. Oberley, D. Jarrard, Department of
Urology and University of Wisconsin Carbone Comprehensive Cancer Center, University of Wisconsin,
Madison, WI; D. Jarrard, Environmental and Molecular Toxicology, University of Wisconsin, Madison, WI
KEYWORDS: Epigenetics, Oxidative stress, Carcinogenesis.
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ABSTRACT BODY: Abstract Body (Late Breaking Submission): Environmental exposures are known to
modify the genome leading to diseases, including cancer. Adverse effects of environmental exposures not
only occur at genetic level by mutation of DNA sequences, but also as a result of epigenetic changes.
Increased oxidative stress and concordant DNA methylation changes have been found during aging and in
many malignant processes including prostate cancer. Oxidative stress has been shown to inhibit DNA
methyltransferase in vitro. We hypothesized that increased oxidative stress can lead to accelerated DNA
methylation changes. The region of the genome containing the epigenetically modulated genes insulin‐like
growth factor 2 (Igf2) and H19, both of which display oncogenic functions, we postulate may be particularly
sensitive to oxidative stress. Levels of oxidative damage were assessed in CuZnSOD gene (Sod1) mutant
and wildtype mice. Global methylation and focal DNA methylation at CpG islands within the Igf2‐H19 locus
were evaluated in prostate tissues of Sod1+/‐ and Sod1+/+ mice at 2 and 12 months of age. Increased 8‐
hydroxy‐2'‐deoxyguanosine was found in liver and prostate tissues at 2 and 12 months of age in Sod1+/‐ mice
compared to controls indicating enhanced oxidative damage. Prostate tissues from Sod1+/‐ mice
demonstrated decreased weight at 2 months of age compared to controls, but no histologic changes were
noted. Global DNA methylation was significantly decreased at 2 months of age in prostate in Sod1+/‐ mice.
CpG island methylation at an intergenic CTCF binding site and the Igf2 P3 promoter was decreased in Sod1
mutants compared to controls. This study is the first to show that a deficiency of Sod1 leads to a decrease
in DNA methylation. These studies further indicate that increased oxidative stress, a factor implicated in
neoplasia, can induce DNA hypomethylation in prostate tissues.

ABSTRACT FINAL ID: 2225 Poster Board 247
TITLE: Epigenetic cross‐resistance of gene expression to raloxifene (RAL) and 2,3,7,8‐tetrachlorodibenzo‐p‐
dioxin (TCDD) exposure in long‐term estrogen exposed (LTEE) MCF‐7 breast cancer cells.
AUTHORS/INSTITUTIONS: N. Englert, B.C. Spink, D.C. Spink, Molecular Toxicology, University at Albany,
State University of New York, Albany, NY; N. Englert, D.C. Spink, Environmental Health Sciences, School of
Public Health, University at Albany, State University of New York, Albany, NY
KEYWORDS: TCDD, Long term estrogen exposure, Epigenetics.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Estrogen receptor α (ERα) is a target of the
selective estrogen receptor modulators tamoxifen and RAL in the treatment and prevention of breast
cancer. The endocrine‐disrupting xenobiotic TCDD also elicits antiestrogenic effects in breast cancer cells,
albeit through mechanisms distinct from that of RAL. While the antiestrogenic effect of RAL is mediated by
binding to and altering ERα conformation, the antiestrogenic effect of TCDD is mediated by its binding to
the aryl hydrocarbon receptor (AhR), which initiates cross‐talk mechanisms with ERα. Using cDNA
microarrays, we investigated the antiestrogenic effects of RAL and TCDD on gene expression in LTEE MCF‐
7 cells obtained by continuous exposure to 1 nM 17β‐estradiol. Antiestrogenic activity of RAL and TCDD was
observed for a series of genes, including PDZK1, MGP, GREB1, EGR3, HPGD, and PGR, whose enhanced
expression in LTEE cells was inhibited by both compounds. There was, however, a series of genes including
AHR, CYP1B1, DUSP4, and ETV5 whose expression was up‐regulated in LTEE compared with control cells,
but for which the up‐regulation by LTEE was not inhibited by either RAL or TCDD. The failure of RAL to
inhibit expression of these genes may be due to differences in RAL‐induced conformational changes in the
ER; however, TCDD is not known to elicit changes in agonist/antagonist conformations of the ER. After
removal of estrogen from LTEE cells for 19 days, TCDD‐inducible CYP1‐promoter driven luciferase activity
remained significantly higher than in control cells, indicating a persistent up‐regulation of AhR expression.
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These studies provide evidence that LTEE causes epigenetic changes in expression of a number of genes in
MCF‐7 cells, and that these changes are refractory to the antiestrogenic effects of both RAL and TCDD.

ABSTRACT FINAL ID: 2226 Poster Board 248
TITLE: Persistent functional genomic changes produced in the liver by genotoxic and non‐genotoxic
challenge
AUTHORS/INSTITUTIONS: S.S. Auerbach, C.S. Smith, N.J. Walker, M.K. Vallant, G.A. Boorman, R.D. Irwin,
National Toxicology Program, National Institute of Environmental Health Sciences, Research Triangle Park,
NC
KEYWORDS: Toxicogenomics, Hepatocarcinogenesis, Genomics.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): The biological changes produced by non‐
genotoxic carcinogens (NGC) and non‐carcinogens (NC) are thought to be reversible, where as those
produced by genotoxic carcinogens (GC) are not. To determine whether this observation is true at a
functional genomic level we performed subchronic toxicity studies in F344/N male rats of 3 GC (aflatoxin B1
(AFB1), methyeugenol (MEG), and N‐nitrosodimethylamine (NDMA)), 1 NGC (1‐amino‐2,4‐
dibromoanthraquinone(DBAQ)), and 3 NC (acetaminophen (APAP), vitamin C (VTC), tryptophan (TYP)).
Hepatic RNA for genome‐wide expression studies was harvested immediately after 90 days of exposure or
60 days after cessation of 90‐day exposures (stop‐exposure). Although the magnitude of functional
genomic effect was generally less in the stop exposure groups, significant changes in gene expression
were observed with all chemicals in the stop exposure animals that were consistent with those evaluated
immediately after the last chemical exposure. Surprisingly the persistent changes were generally greater
(number of genes differentially expressed) following treatment with non‐genotoxic chemicals. Genes
exhibiting persistent changes populated pathways associated with xenobiotic metabolism (AFB1), p53
signaling (NDMA), protein ubiquitination (DBAQ), Nrf2 signaling (APAP), inositol phosphate metabolism
(TYP) and Jak/stat signaling (VTC). Of particular note was the observation that TYP seem produce a lasting
perturbation of genes associated with DNA methylation. These findings suggest that effects produced by
NGC and NC may not be fully reversible and potentially reflect epigenetic changes.

ABSTRACT FINAL ID: 2227 Poster Board 301
TITLE: THE ASSOCIATION BETWEEN FIRST TRIMESTER FOLATE INTAKE, MTHFR GENOTYPES, AND GLOBAL
DNA METHYLATION IN PREGNANT WOMEN
AUTHORS/INSTITUTIONS: M. La Merrill, J. Chen, Preventive Medicine, Mount Sinai School of Medicine,
New York, NY; R. Ruiz‐Ramos, M. Cebrian, Toxicologia, CINVESTAV, Mexico City, Mexico;
L. Torres‐Sanchez, L. Lopez‐Carrillo, Instituto Nacional de Salud Publica, Morelos, Mexico
KEYWORDS: Epigenetic, Reproduction.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Methylation of DNA requires S‐adenosyl
methionine (SAM), which is dependent on the availability of folate and the activity of
methylenetetrahydrofolate reductase (MTHFR). We previously have shown that folate intake during the
first trimester of pregnancy interacts with maternal MTHFR polymorphisms in influencing infant
neurodevelopment. We hypothesize that maternal DNA methylation may be a causal intermediate in the
associations between maternal exposures, genotypes, and early childhood neurodevelopment. Maternal
genotypes of MTHFR (677 and 1298) were determined by PCR‐RFLP, and the percentage of global DNA
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methylation in maternal blood was evaluated by the LUminometric Methylation Assay (LUMA) method.
Data were analyzed with unadjusted linear models. Maternal folate intake was assessed during the first
trimester of pregnancy, however it was not associated with methylation. The least square mean global
DNA methylation was 68.7% for the 1298CC genotype (n=3) and 57.7% for the 1298AC genotype (n=35, p =
0.06). There is also an indication of a dose‐response relationship between 677 and methylation levels,
where the 677T allele was associated with increased global DNA methylation (p, trend = 0.10; n = 197).
These results support the notion that folate metabolism is important in global methylation levels in
humans. Future analyses will examine the association of maternal‐ folate intake and MTHFR genotype with
global DNA methylation in multivariate models.

ABSTRACT FINAL ID: 2228 Poster Board 303
TITLE: Glucocorticoid Induced Proteins in Cytoprotection
AUTHORS/INSTITUTIONS: D.C. Aguilar, B. Xu, J. Strom, D. Lee, C. Qin, Pharmacology, University of Arizona,
Tucson, AZ
KEYWORDS: Glucocorticoid Induced Leucine Zipper, Corticosteroid, Apoptosis.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Stress increases the synthesis of
corticosteroids from the adrenal glands. Previous works from our laboratory have found that
corticosteroids act as a cytoprotective agent in a cell type specific manner. While studying the mechanism,
we found that corticosteroids induce the expression of the glucocorticoid induced leucine zipper (GILZ).
Little is known about the role of GILZ in apoptosis or cytoprotection. In lymphocytes, GILZ has been shown
to interact with transcription factors to suppress the expression of cytokines and COX‐2. In
cardiomyocytes, corticosteroids induce dose and time dependent expression of GILZ at both mRNA and
protein levels. An increased expression of GILZ was also observed in the myocardium of experimental
animals under stress or administered with dexamethasone. When overexpressed in cardiomyocytes, GILZ
was sufficient to inhibit apoptosis as demonstrated by caspase assay and apoptotic cell morphology. Such
inhibition involves induction of bcl‐xL protein in the absence of bcl‐xL mRNA. Immunohistochemistry
staining shows colocalization of GILZ and bcl‐xL. These lead us to test a possible interaction of GILZ and
bcl‐xL protein. Since bcl‐xL siRNA can cancel the cytoprotective effect of corticosteroids, we conclude that
induction of bcl‐xL protein serves as an important mechanism of apoptosis inhibition by GILZ.

ABSTRACT FINAL ID: 2229 Poster Board 304
TITLE: EFFECTS OF THE PDE2 INHIBITOR BAY 60‐7550 IN HUMAN AND CANINE ISOLATED SUBCUTANEOUS
ARTERIES (SCA)
AUTHORS/INSTITUTIONS: L. Rankin, J. Bryson, D. Bunton, K. Macdonald, Biopta Ltd, Glasgow, United
Kingdom; G. Vanhoof, D. Gallagher, R. Towart, Centre of Excellence for Cardiovascular Safety Research,
Johnson & Johnson EDC, Beerse, Turnhoutseweg, Belgium
KEYWORDS: PDE2, human tissue, canine arteries.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Cyclic GMP‐stimulated PDE2 is expressed at
low levels in vascular smooth muscle, but a clear role for the enzyme has not been shown. We examined
the effects of the PDE2 inhibitor BAY 60‐7550 (BAY) in canine and human SCA to determine whether a)
PDE2 enzymes are potentially important in the control of vascular tone and b) human and canine arteries
respond differently. Human and canine isolated SCA (~2 mm) were mounted in 5 ml wire myographs at
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37°C. Viability was confirmed by high K+ contractions, and by endothelium‐dependent relaxations to ACh
(after preconstriction with U46619). Concentration‐response curves (CRC) to BAY or vehicle were used to
assess contraction, and non‐cumulative CRC assessed relaxation in U46619‐constricted SCA. No
contractions to BAY were seen in human or canine SCA. BAY relaxed both human and canine SCA
concentration‐dependently (IC50: human 2.57 μM (95% CI = 1.52 ‐ 4.32 μM); dog 17.8 μM (CI = 9.9 ‐ 32.0 μM).
Relaxations to BAY in human SCA were significantly greater than those in canine SCA at 3, 10 and 30 μM.
A clear role for PDE2 in the regulation of vascular tone has not previously been shown. Here we show that
PDE2 may play a role in relaxing SCA, although further work is required to verify that BAY selectively
inhibits PDE2 at the concentrations tested. BAY is significantly more potent in human SCA than canine SCA,
with a 6.8‐fold difference in the IC50 values. The greater sensitivity of human arteries suggests that assays
using non‐human species may underestimate the effects of some bioactive compounds.

ABSTRACT FINAL ID: 2230 Poster Board 305
TITLE: Involvement of the chemokine receptor CXCR2 in aryl hydrocarbon receptor (AhR) mediated
vascular inflammation and promotion of atherosclerosis in apolipoprotein E‐knockout mice
AUTHORS/INSTITUTIONS: D. Wu, F. Matsumura, C. Vogel, ETOX, University of California Davis, Davis, CA;
D. Wu, V. Kuo, F. Matsumura, C. Vogel, CHE, University of California Davis, Davis, CA; N. Nishimura,
3Endocrine Disruptors and Dioxin Research Project, National Institute for Environmental Studies, Tsukuba,
Japan; O. Fiehn, S. Shahbaz, Molecular and Cellular Biology & Genome Center, University of California
Davis, Davis, CA
KEYWORDS: AhR, IL‐8, Apoe.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Exposure to polychlorinated biphenyls and
dioxins has been shown to contribute to the development of inflammatory diseases such as
atherosclerosis. Macrophage‐mediated inflammation is a critical event in the initiation and acceleration of
atherosclerotic lesion formation. Previously we showed that treatment of macrophages with 2,3,7,8‐
tetrachlorodibenzo‐p‐dioxin (TCDD) leads to AhR‐dependent activation of inflammatory mediators and the
formation of cholesterol laden foam cells. However, the mechanisms responsible for the formation of
atherosclerotic lesions mediated through activation of the AhR have not been identified. In this study we
examined the role of chemokine receptors in the formation of atherosclerotic lesions mediated by TCDD.
An in vitro macrophage and an ApoE‐/‐ mouse model were used to determine whether chemokines and
their receptors are responsible for the AhR‐mediated atherogenesis. Exposure of ApoE‐/‐ mice to TCDD
alone caused a time‐dependent progression of atherosclerosis, which was associated with induction of
inflammatory genes including the chemokines CXCL8 or Interleukin (IL)‐8, CXCL5, and monocyte
chemoattractant (MCP)‐1, as well as F4/80, matrix metalloproteinase (MMP)‐12, and P‐Selectin. High fat
diet enhances the TCDD‐mediated inflammatory response and deteriorates the formation of complex
atheromas in ApoE‐/‐ mice. Mice treated with the CXCR2 inhibitor SB225002 showed significantly less
progression of early atherosclerotic lesions and less accumulation of cholesterol in aorta than untreated
mice or mice treated with TCDD alone. The results suggest that CXCR2 mediates the atherogenic activity of
environmental pollutants like dioxins to promote the development of atherosclerosis through the
induction of a vascular inflammatory response by activating the AhR‐signaling pathway.
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ABSTRACT FINAL ID: 2231 Poster Board 306
TITLE: Omega‐3 fatty acid oxidation products prevent vascular endothelial cell activation by coplanar
polychlorinated biphenyls (PCBs)
AUTHORS/INSTITUTIONS: Z. Majkova, B. Hennig, Toxicology, University of Kentucky, Lexington, KY;
J. Layne, B. Hennig, Nutrition, University of Kentucky, Lexington, KY; M. Toborek, Neurosurgery, University
of Kentucky, Lexington, KY; B. Hennig, College of Agriculture, University of Kentucky, Lexington, KY
KEYWORDS: PCBs, n‐3 polyunsaturated fatty acids, atherosclerosis.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Exposure to persistent organic pollutants,
such as PCBs, contributes to the development of atherosclerosis and cardiovascular mortality. Dietary
omega‐3 polyunsaturated fatty acids (PUFAs) can alleviate chronic inflammation and atherosclerosis.
Recent evidence suggests that cyclopentenone products of free‐radical mediated peroxidation of omega‐3
PUFAs, such as eicosapentaenoic acid (EPA)‐derived A3/J3 isoprostanes and docosahexaenoic acid (DHA)‐
derived A4/J4 isoprostanes, can exhibit potent anti‐inflammatory properties and contribute significantly to
cardioprotection by omega‐3 PUFAs. We hypothesize that EPA‐ and DHA‐derived isoprostanes (oxEPA and
oxDHA) prevent endothelial dysfunction initiated by PCBs. Primary endothelial cells were pre‐treated with
EPA and DHA, oxidized using free radical generator 2,2'‐azobis(2‐methylpropionamidine) dihydrochloride
(AAPH), followed by exposure to 3,4,3′,4′‐tetrachlorobiphenyl (PCB 77). Pretreatment with either oxEPA or
oxDHA prevented PCB77‐induced expression of pro‐atherogenic inflammatory mediators: monocyte
chemoattractant protein‐1 (MCP‐1) and vascular cell adhesion molecule‐1 (VCAM‐1), while the parent fatty
acids were without significant effect. Time course of oxidation showed that the level of protection was
proportional to the degree of PUFA oxidation. Both oxDHA and oxEPA stimulated nuclear translocation
and activation of NF‐E2‐related factor (Nrf‐2), transcription factor, which can regulate phase II
detoxification and antioxidant gene expression and thus counteract PCB toxicity. These data demonstrate
that products of free radical‐mediated oxidation of dietary omega‐3 PUFAs can prevent toxic insults by
coplanar PCBs. Our data support the theory that nutrition can be utilized as a sensible strategy to prevent
adverse outcomes of chemical exposures. (Supported by grants from NIEHS, NIH (P42ES07380) and UK
AES)

ABSTRACT FINAL ID: 2232 Poster Board 309
TITLE: Nitrogen dioxide (NO2)‐induced ‐ Serum Amyloid A3 (SAA3) is a Locally Produced Endogenous
Adjuvant in Th17 Polarized Allergic Sensitization
AUTHORS/INSTITUTIONS: R. Martin, J. Ather, K. Foley, L. Lundblad, M. Poynter, Medicine, University of
Vermont, Burlington, VT
KEYWORDS: nitrogen dioxide, asthma, serum amyloid.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): NO2 is a byproduct of combustion and an
endogenously‐generated oxidant associated with both an increased incidence of asthma and disease
exacerbation. Asthma is a heterogeneous disease characterized by airway hyperresponsiveness, of which
approximately 5‐10% of asthmatic patients are severe or steroid resistant. Severe asthma presents a
particular challenge to clinicians, as these patients are refractory to steroid treatment. Neutrophilia and
Th17 responses are associated with severe asthma phenotypes and Th17 CD4+ T‐cells induce steroid
resistant airway hyperresponsiveness upon adoptive transfer in a mouse model. We have previously
demonstrated that NO2 exposure promotes allergic sensitization to an innocuous inhaled antigen and
induces the expression of serum amyloid A3 in the lung. In these studies, we tested whether SAA may
participate in the adaptive immune response in a mouse model of asthma. The addition of SAA to the
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innocuous inhaled antigen ovalbumin (OVA) induced allergic sensitization and a similar asthma phenotype
to that induced by NO2 exposure, including airway hyperresponsiveness, IL‐17 and neutrophilia in the BAL
and IL‐17 production by restimulated splenocytes. Furthermore, inhalation of SAA during allergen
challenge of allergically‐sensitized mice augmented airway hyperresponsiveness and induced pulmonary
neutrophilia. Complimentary in vitro studies suggest that Th17 polarizing affects of SAA are moderated, in
part, by soluble mediators secreted by dendritic cells. Our data provide a mechanism by which NO2 induces
specific T‐cell responses that are correlated with severe and treatment‐refractory asthma phenotypes and
identify pulmonary SAA as an endogenous mediator of Th17 polarization. By illuminating mechanisms
involved in the severe asthma phenotype, our data may assist in the development of screening tools and
more efficacious treatment of asthma.

ABSTRACT FINAL ID: 2233 Poster Board 310
TITLE: Regulation of T cell programming by trichloroethylene
AUTHORS/INSTITUTIONS: S. Blossom, H. Gomez‐Acevedo, Pediatrics, Arkansas Children's Hospital
Research Institute, Little Rock, AR; A.R. Nelson, K.M. Gilbert, Microbiology and Immunology, Arkansas
Children's Hospital Research Institute, Little Rock, AR
KEYWORDS: trichloroethylene, thymocytes, reactive oxygen species.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): The mechanism by which developmental
trichloroethylene (TCE) exposure enhances the generation of proinflammatory CD4+ T cells not known but
may originate in the thymus, the site of T cell ontogeny. Disruption of T cell programming during
development may lead to an expansion of pathogenic T cells later in life. Maternal TCE exposure enhanced
thymic cellularity and increased the number of mature single positive thymocytes in postnatal day (PND)
20 offspring. Functional effects associated with this phenotype included generation of reactive oxygen
species (ROS), a biomarker of oxidative stress associated with apoptosis. However, none of the thymic cell
populations were sensitive to apoptosis relative to controls as measured by Annexin V. Changes in redox
status can regulate precursor cell ontogeny due to their enhanced sensitivity to oxidative stress in other
cell types. Thus, it was hypothesized that TCE induced ROS promoted T cell differentiation in the thymus.
In vitro experiments were conducted in thymocytes isolated from young and old mice with TCE
metabolite, trichloroacetaldehyde hydrate (TCAH). Young mice were more sensitive to TCAH‐induced ROS
generation relative to old mice, and this affect was more apparent in the immature double positive subset.
The immunostimulatory effects of TCE in vivo are mediated by TCAH’s ability to form Schiff base on CD4+ T
cells. Similarly, TCAH formed a Schiff base on immature double negative thymocytes (DN1 and DN2), an
interaction that was progressively lost as the cells differentiated. The results demonstrate a role for TCAH
in promoting ROS‐induced T cell differentiation involving Schiff‐base interactions. Future studies will
determine whether TCE alters T cell programming in vivo in a redox‐dependent manner by a similar
mechanism.

ABSTRACT FINAL ID: 2234 Poster Board 311
TITLE: Acute Disruption of Bone Marrow Hematopoiesis by Polycyclic Aromatic Hydrocarbons (PAHs) is
Reversed by Ah Receptor Dependent Activation.
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AUTHORS/INSTITUTIONS: A.U. N'jai, C.J. Czuprynski, PBS, University of Wisconsin, Madison, WI;
A.U. N'jai, C.J. Czuprynski, C.R. Jefcoate, Mol.& Environ. Tox., UW, Madison, WI; M. Larsen, C.R. Jefcoate,
Pharmacology, UW, Madison, WI; C.J. Czuprynski, FRI, UW, Madison, WI;
KEYWORDS: AhR bone marrow, polycyclic aromatic hydrocarbon, Microarray gene expression.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): We used colony forming unit (CFU) assays
to demonstrate rapid suppression (within 6 h) of bone marrow (BM) lymphoid (CFU‐preB) and myeloid
(CFU‐GM) progenitor cells in 7, 12‐dimethylbenz(a)anthracene (DMBA) and benzo(a)pyrene (BP) treated
C57BL/6 mice. The effects of BP are largely reversed with time (48‐168 h), whereas those of DMBA
increased. The duration of these changes were consistent with the blood levels of DMBA or BP and their
metabolites following either IP or oral administration. BP and DMBA treatments both resulted in sustained
BM toxicity in mice expressing a PAH‐resistant Ah Receptor (AhRd), suggesting that AhR activation is
required to reverse the adverse effects of BP. Peripheral blood cell numbers were also reduced following
DMBA or BP treatment. Reduction in blood cell numbers did not occur in Cyp1b1 null mice, indicating a
requirement for extra‐hepatic PAH bioactivation by Cyp1b1. Gene expression responses to DMBA showed
constitutive activation of AhR linked genes in the BM adherent (stromal rich) cell fraction, whereas AhR
linked genes needed to be induced by PAH treatment in the nonadherent cell fraction. BM adherent cell
(stromal rich) gene responses to BP were more extensive than for DMBA, however AhR linked genes
(Cyp1a1, Cyp1b1, AhRR, Spint1) responded equally to DMBA and BP. PAH treatment also altered expression
of several developmental genes (Spint1, Ankra2, Egr1, Epha5, and Nfatc3) identified as novel AhR targets.
These AhR linked responses were reversed in BP treated AhRd mice, consistent with a requirement for
AhR activation. BP treatment selectively increased gene expression of inflammatory factors (Cxcl2, Tnf,
Cxcl10, Cox2 and IL1β) that are typically induced by oxidant‐sensitive transcription factors. The absence of
these inflammatory markers in AhRd mice suggests that AhR activation by BP mediates pro‐oxidant
signaling, that in turn may be required for restoration of CFU progenitor cell functionality.

ABSTRACT FINAL ID: 2235 Poster Board 312
TITLE: IMMUNE HOMEOSTASIS TO THE AIRBORNE ENVIRONMENT: ROLE OF INTERLEUKIN 19
AUTHORS/INSTITUTIONS: G. Grunig, M. Sisco, C. Hoffman, T. Gordon, Environmental Medicine, New York
University, Tuxedo, NY; J. Louten, C. Emson, R. de Waal Malefyt, Schering Plough Biopharma, Palo Alto, CA;
E. Daley, St. Luke’s Roosevelt Hospital, New York, NY
KEYWORDS: Interleukin‐19, urban particulate matter, allergen.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): The urban industrial environment has been
strongly associated with the exponential increase in the incidence of asthma and allergies that has
occurred during the past decades. Interleukin 19 (IL‐19) is thought to have important roles in enhancing
chronic inflammatory diseases of the lung (asthma) and skin (psoriasis) and to be very significant for the
immune control of pathogens. However, the function of IL‐19 for immune responses to the airborne
environment is poorly understood. Relative to wild type, sensitized IL‐19 deficient (IL‐19‐/‐) mice on a
C57BL/6 background had decreased bronchoalveolar‐lavage (BAL) eosinophils, alveolar macrophages and
B cells in response to allergen and urban particulate matter. Naïve IL‐19‐/‐ mice demonstrated background
strain specific differences, C57BL/6‐ or BALB/c‐strain IL‐19‐/‐ were no different from wild type, while
129xBL6‐strain IL‐19‐/‐ mice had a decreased percentage of BAL alveolar macrophages, and decreased
splenic and bone marrow B cells. Intercross and backcross experiments showed that the phenotype in
129xBL6‐strain IL‐19‐/‐ mice was due to the deficiency in IL‐19 combined with the activity of a modifier gene
inherited from the 129 strain. Together our studies indicate that endogenous IL‐19 is a critical component
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of immune homeostasis to the airborne environment and that mouse‐strain specific genes control the
function of IL‐19.

ABSTRACT FINAL ID: 2236 Poster Board 313
TITLE: Differential Effect of Ascorbic Acid and N‐Acetyl‐L‐Cysteine on Arsenic Trioxide Mediated Oxidative
Stress in Human Leukemia (HL‐60) Cells
AUTHORS/INSTITUTIONS: P.B. Tchounwou, C.G. Yedjou, E. Brown, C. Rogers, Jackson State University,
Jackson, MS
KEYWORDS: APL therapy, arsenic trioxide, ascorbic acid; n‐acetyl cysteine.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Arsenic trioxide (ATO) has been
recommended for the treatment of refractory cases of acute promyelocytic leukemia (APL). Recent
studies in our laboratory indicated that oxidative stress plays a key role in ATO‐induced cytotoxicity in
human leukemia (HL‐60) cells. In the present investigation, we performed the MTT assay and trypan blue
exclusion test for cell viability. We also performed the thiobarbituric acid test to determine the levels of
malondialdehyde (MDA) production in HL‐60 cells co‐exposed to either ascorbic acid (AA) and ATO or to n‐
acetyl‐l‐cysteine (NAC) and ATO. The results of MTT assay indicated that AA exposure potentiates the
cytotoxicity of ATO in HL‐60 cells, as evidenced by a gradual increase in MDA levels with increasing doses
of AA. In contrary, the co‐treatment of cells with NAC plus ATO‐treated HL‐60 cells resulted in a dose‐
dependent decrease of MDA production compared to ATO alone. From these results, we conclude that the
addition of the AA to ATO‐treated HL‐60 cells enhances the formation of reactive oxygen species whereas
the addition of NAC in the same experimental condition significantly (p<0.05) decreases the levels of
reactive oxygen species formation. Based on these direct in vitro findings, the present study provides
evidence that AA may enhance the clinical outcome associated with ATO monotherapy in APL patients by
extending its therapeutic spectrum. On the other hand, NAC co‐exposure shows a significant antagonistic
effect on ATO‐related toxicity, and hence, is not recommended for use as supplement in ATO‐
monotherapy.

ABSTRACT FINAL ID: 2237 Poster Board 314
TITLE: Dermato‐toxicological Assessment of a Topical Zinc Drug: Zinc Pyrithione Induces the Heat Shock
Response and PARP‐dependent Energy Crisis in Human Skin Cells
AUTHORS/INSTITUTIONS: S.D. Lamore, C.M. Cabello, G.T. Wondrak, Pharmacology and Toxicology, College
of Pharmacy & Arizona Cancer Center, University of Arizona, Tucson, AZ
KEYWORDS: skin, heat shock, zinc cytotoxicity.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Zinc cytotoxicity has recently been shown to
be involved in adverse reactions associated with topical drugs. Zinc pyrithione (ZnPT) is an FDA‐approved
microbicidal agent used worldwide in clinical antiseptic products, over‐the‐counter (OTC) topical
antimicrobials, and cosmetic consumer products including anti‐dandruff shampoos. Here we demonstrate
for the first time that cultured primary human skin keratinocytes and melanocytes display an exquisite
vulnerability to nanomolar concentrations of ZnPT resulting in pronounced induction of heat shock
response gene expression and impaired genomic integrity. In keratinocytes treated with nanomolar
concentrations of ZnPT, expression array analysis revealed massive upregulation of genes encoding heat
shock proteins (HSPA6, HSPA1A, HSPB5, HMOX1, HSPA1L, and DNAJA1) further confirmed by
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immunodetection. Moreover, ZnPT treatment induced rapid depletion of cellular ATP levels and formation
of poly(ADP‐ribose) polymers. Consistent with an involvement of poly(ADP‐ribose) polymerase (PARP) in
ZnPT‐induced energy crisis, ATP depletion could be antagonized by pharmacological inhibition of PARP.
This result was independently confirmed using PARP‐1 knockout mouse embryonic fibroblasts. Moreover,
ZnPT cytotoxicity could be antagonized by the cell‐impermeable zinc chelator DTPA. In keratinocytes and
melanocytes, single cell gel electrophoresis and flow cytometric detection of γ‐H2A.X revealed rapid
induction of DNA damage in response to ZnPT detectable before general loss of cell viability occurred
through caspase‐independent pathways. Combined with earlier experimental evidence that documents
penetration of ZnPT through mammalian skin, our findings raise the possibility that this topical zinc drug
may target and compromise keratinocytes and melanocytes in intact human skin. Supported by grants
from the National Institutes of Health [R01CA122484, ES007091, ES06694].

ABSTRACT FINAL ID: 2238 Poster Board 315;
TITLE: Biotransformation of inorganic arsenic: Influence of trace elements, gender, and urinary creatinine.
AUTHORS/INSTITUTIONS: U.K. Chowdhury, H. Aposhian, Molecular and Cellular Biology, The University of
Arizona, Tucson, AZ; G.G. Vargas, Univesidad Juarez del Estado de Durango, Durango, Mexico
KEYWORDS: Arsenic biotransformation, Trace elements, Creatinine.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Biotransformation of inorganic arsenic is not
well understood. Our goals were to elucidate the influence of trace element concentrations, gender, and
urinary creatinine on the percentage of arsenic metabolites in urine of arsenic‐ exposed people.
METHODS: We studied 191 individuals from Lagunera area of Mexico by measuring arsenic metabolites in
urine and trace elements in urine as well as blood using HPLC‐ICP‐MS. RESULTS: Urines of females had
lower % MMA and higher % DMA than males (p<0.001 and p<0.01, respectively). The ratios of % MMA to %
inorg As, and the ratios of % DMA to % MMA were lower (p<0.05) and higher (p<0.001) for females than
males, respectively. Urinary creatinine was negatively correlated with % inorg As (females: p<0.000001 and
males: p<0.00001) as well as % MMA (females: p<0.001 and males: p<0.0001), and positively correlated with
% DMA (females: p<0.000001 and males: p<0.0001). The concentrations of other trace elements (for
examples: Se, Zn, Mn, Hg etc) relative to As in urine and blood were positively correlated with urinary %
inorg As as well as % MMA, and negatively correlated with % DMA as well as the ratios of %DMA to %MMA.
CONCLUSIONS: Creatinine formation and the relative concentrations of other trace elements to arsenic
may influence the biotransformation process of arsenic. Low As concentrations, in presence of
comparatively higher concentrations of other trace elements (e.g., Se, Hg, etc) may cause higher arsenic
toxicity due to decreased methylation of arsenic [especially, MMA (III) to DMA (V)] causing subsequent
increases in the tissue deposition of Inorg‐As (III) (arsenite), and increased synthesis of highly toxic MMA
(III) (monomethylarsonous acid).
(Supported by NIEHS Grant No. ES 04940)
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ABSTRACT FINAL ID: 2239 Poster Board 316;
TITLE: STABILITY OF METHYLATED TRIVALENT METABOLITES OF INORGANIC ARSENIC IN CELLULAR
ENVIRONMENT
AUTHORS/INSTITUTIONS: J. Currier, Curriculum in Toxicology, University of North Carolina at Chapel Hill,
Chapel Hill, NC; J. Saunders, Z. Drobna, M. Styblo, Department of Nutrition, University of North Carolina at
Chapel Hill, Chapel Hill, NC
KEYWORDS: arsenic, speciation analysis, AAS.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Chronic ingestion of water containing
inorganic arsenic (iAs) has been linked to a variety of adverse health effects. Emerging evidence suggest
that methylated trivalent metabolites of iAs, methylarsonous acid (MAsIII) and dimethylarsinous acid
(DMAsIII), are, in part, responsible for these effects. Several methods have been developed for analysis of
MAsIII and DMAsIII in biological samples, including urine. However, rapid oxidation of MAsIII and to a
greater extent, DMAsIII in oxygen‐rich environment represents a significant obstacle for analysis of these
metabolites in human urines collected in field studies. Results of our previous work suggest that MAsIII and
DMAsIII might be relatively stable in a more reducing environment, for example, in cell cytoplasm or cell
lysates. In the present study, we used the oxidation state‐specific hydride generation‐cryotraping‐atomic
absorption spectroscopy (HG‐CT‐AAS) to examine stability of MAsIII and DMAsIII in lysates of human
urothelial (UROtsa) cells spiked with MAsIII or DMAsIII and in lysates of the As3mt‐expressing UROtsa/F35
cells that produce MAsIII and DMAsIII by the enzymatic methylation of iAs. Cell lysates prepared in 0.5%
Triton X100 or in deionized water were stored at either 0°C or ‐80°C for up to 9 days. Results of the HG‐CT‐
AAS analysis show that both DMAsIII spiked into UROtsa lysates and DMAsIII produced by UROtsa/F35 cells
rapidly oxidizes to its pentavalent counterpart, dimethylarsenic acid (DMAV), in the presence of Triton. In
contrast, Triton had little effect on stability of MAsIII. Both MAsIII and DMAsIII were stable for several days
in UROtsa/F35 cells prepared in deionized water. These results suggest that analysis of MAsIII and DMAsIII in
cells (e.g., buccal or exfoliated urothelial cells), rather than in urine, could be a feasible way for
assessments of human exposures to these highly toxic intermediates of iAs metabolism.

ABSTRACT FINAL ID: 2240 Poster Board 317
TITLE: DIMETHYLARSINITE IN URINE IS A PREDICTOR OF RISK OF DIABETES ASSOCIATED WITH CHRONIC
EXPOSURE TO INORGANIC ARSENIC
AUTHORS/INSTITUTIONS: D. Loomis, Community Health Sciences, University of Nevada, Reno, NV;
L.M. Del Razo, CINVESTAV‐IPN, Mexico, Mexico; G. Garcia‐Vargas, Juarez University of Durango State,
Gomez‐Palacio, Mexico; Z. Drobna, M. Styblo, Nutrition, University of North Carolina at Chapel Hill, Chapel
Hill, NC
KEYWORDS: arsenic, diabetes, dimethylarsinite.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Chronic exposures to inorganic arsenic (iAs)
have been linked to increased risks of cancer and other diseases, including diabetes mellitus. Our study in
arsenicosis‐endemic areas of Mexico examined associations between exposure to iAs, metabolism of iAs,
and diabetes. Diagnosis of diabetes was based on the fasting blood glucose level (≥125 mg/dl), oral glucose
tolerance test (≥180 mg/dl), and reported diagnosis or medication for diabetes. The metabolites of iAs
were analyzed in freshly collected urines by an oxidation state‐specific hydride generation‐atomic
absorption spectroscopy. Associations between diabetes and iAs exposure and urinary metabolites of iAs
were estimated by logistic regression with statistical adjustment for age, sex, hypertension and obesity.
Additional analyses including urinary creatinine concentration as a covariate were also performed for
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urinary metabolites of iAs. Our results show that odds of diabetes by either measure increased about 1%
per ppb of iAs in drinking water (p = 0.002). Diabetes was not significantly associated with total urinary
arsenic concentration, or with total tri‐ or pentavalent iAs in urine. However, the odds of diabetes
measured by fasting blood glucose, diagnosis or medication increased approximately 5% per ng/ml of
urinary dimethylarsenite (DMAsIII) (p = 0.05). The odds of diabetes by either fasting blood glucose or oral
glucose tolerance test increased by about 6% per ng/ml of urinary DMAsIII after adjustment for creatinine
and these associations were statistically significant (p ~ 0.02). Neither trivalent methylarsonite (MAsIII) nor
pentavalent forms of methylated arsenicals in urine were associated with diabetes. This is the first study
that links risk of diabetes in arsenicosis‐endemic areas to one of the urinary metabolites of iAs, DMAsIII.

ABSTRACT FINAL ID: 2241 Poster Board 318
TITLE: An Evaluation of Hypotheses for Determining the Carcinogenic Potential of Nickel‐Containing
Substances
AUTHORS/INSTITUTIONS: R.L. Prueitt, Gradient, Seattle, WA; J.E. Goodman, S. Thakali, Gradient,
Cambridge, MA
KEYWORDS: nickel, carcinogenesis, bioavailability.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): The inhalation of nickel dust has been
associated with an increased risk of respiratory cancer in workplaces that process and refine sulfidic nickel
mattes, yet it has not been established which specific nickel forms are associated with risk. Both the nickel
ion theory and the nickel ion bioavailability model have been proposed, but no analyses have been
conducted to determine which of these hypotheses is more likely to be correct. We conducted a novel
weight‐of‐evidence analysis of animal bioassays and mode‐of‐action studies to address this. We found that
relatively lower respiratory toxicity and clearance, higher intracellular uptake, lower extracellular
dissolution, and higher intracellular dissolution—all factors associated with increased bioavailability of the
nickel ion in the nucleus of lung epithelial cells—are associated with increased cancer risk. In contrast, the
water solubility of the nickel substance is not correlated with cancer risk, suggesting that the presence of
the nickel ion alone does not lead to an increased risk. To assess which hypotheses the epidemiological
data support, we calculated (1) human equivalent exposures of nickel from the animal bioassays and
compared them to nickel workplace exposures and (2) estimates of exposures to soluble nickel
equivalents in lung fluid for each occupational cohort and we assessed how these factors related to lung
cancer risk. Despite the large number of epidemiological studies, we found that these data are not
sufficiently robust for determining which model is most appropriate, and seem to be consistent with both
hypotheses. Finally, we identified remaining data gaps. The cellular uptake of nickel‐containing substances
in the respiratory tract is a key area in which more research is needed to inform this issue. The results of
our analysis will contribute significantly to scientifically‐supported risk management decisions regarding
nickel carcinogenicity.

ABSTRACT FINAL ID: 2242 Poster Board 437
TITLE: Nerve agent exposure associated with Gulf War encephalopathy through gene‐environment
interaction with Q192R polymorphism of PON1
AUTHORS/INSTITUTIONS: R.W. Haley, G. Kramer, J. Teiber, Epidemiology, UT Southwestern, Dallas, TX
KEYWORDS: Gulf War, Paraoxonase 1, sarin.
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ABSTRACT BODY: Abstract Body (Late Breaking Submission): Rationale: Many Gulf War (GW) veterans
suffer chronic encephalopathy (GWE) linked epidemiologically with low level exposure to
organophosphates (OP). Lack of objective measures of environmental exposure have hampered
consensus on etiology. The unique substrate specificities of serum Q and R isoenzymes of the Q192R
polymorphism of PON1 paraoxonase gene allow testing hypotheses on the roles of different OPs. The Q
isoenzyme hydrolyzes chemical nerve agents rapidly but common OP pesticides more slowly; the R
isoenzyme has the opposite substrate affinity. We hypothesized that if GWE was caused by sarin exposure,
the association of a survey measure of sarin exposure with GWE would vary inversely with serum activity
level of the Q isoenzyme but not with that of the R isoenzyme. Ideally the survey measure of nerve agent
exposure would measure initial exposure in the war rather than late exposure after other complex
environmental exposures had supervened. Methods: We measured a validated case definition of GWE and
chemical exposure histories in a telephone interview of a probability sample of U.S. GW‐era veterans
(n=8020). Serum PON1 Q and R isoenzyme activity levels and Q192R genotypes were measured in a nested
case‐control study of all ill veterans surveyed and a random subsample of the well (n=2092). Results:
Hearing chemical nerve agent alarms sounding, marking earliest exposure to OP nerve agents, was
strongly associated with GWE (OR 4.3, P<0.001); however, the association was weak in veterans in the
highest quartile of Q activity (OR 2.8), intermediated in those in the middle quartiles (OR 4.4), and
strongest in the lowest Q activity quartile (OR 8.5, P‐interaction=0.01). No significant interactions between
Q or R activity quartiles and exposure to common OP pesticides were found. Conclusion: This finding of
selective, strong effect modification with an objective genetic measurement of susceptibility to OP
neurotoxicity support a predominant role of nerve agent exposure from fallout of bombing Iraqi munitions
stores in the pathogenesis of GWE.

ABSTRACT FINAL ID: 2243 Poster Board 438
TITLE: Polychlorinated biphenyls (PCBs) are elevated in postmortem Parkinson’s diseased brain
AUTHORS/INSTITUTIONS: G.W. Miller, J.M. Hatcher, D.A. Snowdon, M. Gearing, J. Wuu, A.I. Levey, K.D.
Pennell, Emory University, Atlanta, GA
KEYWORDS: Parkinson's disease, polychlorinated biphenyl, PCB.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Polychlorinated biphenyls (PCBs) are
synthetic chemicals primarily used as coolants and insulators in electrical equipment. Although banned for
several decades, PCBs persist in the environment because of their long half‐life, continued presence in
items produced before the ban, and poor disposal practices. Epidemiological and laboratory studies have
identified exposure to PCBs as a potential risk factor for Parkinson’s disease (PD). Our objective was to
examine the association between PCB levels in post‐mortem brain tissue and the neuropathological
diagnosis of PD as well as the extent of nigral depigmentation an early pathological feature of PD. We also
sought to determine if this association was persistent when the patients were stratified by sex. Post‐
mortem brain samples from control patients and those with PD or Alzheimer’s disease were obtained from
the Emory University Brain Bank as well as from the Nun Study. Concentrations of various PCB congeners
were measured in post‐mortem brain tissue using gas chromatography‐mass spectrometry. PCB congeners
153 and 180 were significantly elevated in the brains of PD patients. When stratified by sex, this effect was
persistent in females with significant elevations of PCB 138, 153, and 180 (PD vs Control. PCB 138 1.64 + 0.76
vs 0.63 + 0.66; PCB 153 3.38 + 1.95 vs 0.72 + 0.97; PCB 180 2.80 + 1.65 vs 0.77 + 0.78). The PCB concentration
in males was not significantly different between control and PD males. There were no significant
differences in PCB concentrations between the AD and control groups. Similar to what we observed in the
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Emory samples, analysis of 41 brains (female) from the Nun Study revealed significant elevations of PCB
138, 153, and 180 in the brains that demonstrated nigral depigmentation. Together, these data provide
additional support for the relationship between PCB exposure and an increased risk of PD. Supported by
NIH ES016731.

ABSTRACT FINAL ID: 2244 Poster Board 439
TITLE: Progressive noradrenergic degeneration precedes nigral cell loss in a mouse model of Parkinson’s
disease
AUTHORS/INSTITUTIONS: T.N. Taylor, K.R. Shepherd, W.M. Caudle, G.W. Miller, Emory University, Atlanta,
GA
KEYWORDS: Parkinson's disease, Norepinephrine, Dopamine.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Parkinson’s disease (PD) is a progressive
neurodegenerative disease that primarily affects the motor processes of the brain. Pathophysiologically,
PD has been characterized by the death of neuromelanin‐containing dopamine (DA) neurons in the
substantia nigra pars compacta (SNpc) and the appearance of proteinaceous intracellular Lewy bodies. We
have previously reported a mouse model of neurodegeneration based on reduced vesicular storage of
monoamines. These animals have a 95% reduction in the vesicular monoamine transporter (VMAT2;
VMAT2‐deficient); previously we have shown that these mice display behavioral deficits associated with
PD, including L‐DOPA responsive motor deficits, olfactory disturbances, and depression. Here, we examine
the resulting pathology associated with reduced vesicular storage in the VMAT2‐deficient mice. Using
immunohistochemical and unbiased stereological methods, we observe severe, progressive noradrenergic
neurodegeneration in the locus coeruleus (LC) that precedes nigral degeneration. This is accompanied by
α‐synuclein and ubiquitin accumulation in the major catecholaminergic centers. This pattern of loss
(noradrenergic > dopaminergic) has previously not been seen in an animal model of PD. Taken together,
these results are consistent with the pathological changes observed in PD patients. To investigate the
underlying mechanisms of degeneration, SNpc and LC neurons from postnatal day 2‐5 mice were cultured
and exposed to physiological concentrations of DA and norepinephrine; those from VMAT2‐deficient mice
undergo increased oxidant injury via formation of H2O2 and other oxidative species, as measured by DCF
fluorescence; whereas, neurons from VMAT2 wildtype mice were unaffected. Similarly, SNpc and LC
neurons from VMAT2‐deficient mice were susceptible to catecholamine‐induced cell death. These data
suggest that the loss of catecholaminergic neurons that underlie the motor and non‐motor symptoms of
PD are due to aberrant vesicular monoamine storage. Supported by NIH ES016731 and 5F31ES017247.

ABSTRACT FINAL ID: 2245 Poster Board 440
TITLE: Proteomic analysis of VMAT2 regulation under normal and pathological conditions
AUTHORS/INSTITUTIONS: W. Caudle, J. Zhang, Pathology, University of Washington, Seattle, WA;
KEYWORDS: Parkinson disease, Vesicular monoamine transporter 2, Dopamine.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): The vesicular monoamine transporter 2
(VMAT2; SLC18A2) is responsible for packaging dopamine into vesicles for subsequent release and has
been suggested to serve a neuroprotective role in the dopamine system by attenuating the production of
oxidative stress caused by the excess accumulation of cytosolic dopamine. Furthermore, the generation of
oxidative stress has been implicated in the pathogenesis of Parkinson’s disease (PD), suggesting that
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mishandling of dopamine by VMAT2 may be a key mediator of dopamine‐related neurotoxicity and
reduction in its expression or function could adversely affect dopamine neuron survival. While the
mechanism(s) associated with modulating VMAT2 are unknown, it has been suggested that the interaction
between VMAT2 and other proteins is involved. Through the use of cutting edge proteomics techniques
we have identified specific proteins that interact with VMAT2 following exposure to the parkinsonian
neurotoxicant, rotenone. One protein in particular, Septin 11, is currently being evaluated for its potential
role in regulating the expression and function of VMAT2. These experiments will provide further insight
into the role of dopamine handling and oxidative stress in PD.

ABSTRACT FINAL ID: 2246 Poster Board 441
TITLE: Identification of candidate genes for a methylmercury tolerance trait.
AUTHORS/INSTITUTIONS: M.D. Rand, C.T. Mahapatra, Anatomy and Neurobiology, University of Vermont,
Burlington, VT; J. Bond, Department of Microbiology and Molecular Genetics, University of Vermont,
Burlington, VT; D.M. Rand, Department of Ecology & Evolutionary Biology, Brown University, Providence,
RI
KEYWORDS: methylmercury, transcriptome, cytochrome p450.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Methylmercury (MeHg) is a highly toxic
form of mercury. It rapidly distributes in biological tissues and targets the developing nervous system.
MeHg tolerance can vary widely among individuals. We have used the fly (Drosophila melanogaster) to
identify genes responsible for MeHg tolerance. The tolerance trait of larvae to adult development on
MeHg food varies significantly among wild‐derived iso‐lines and this trait shows autosomal dominance in
both wild‐derived lines and in tolerant strains derived de novo through laboratory selection. Whole
genome transcript profiling of tolerant and non‐tolerant strains in the presence and absence of MeHg
stress shows that 362 transcripts show differential expression in MeHg‐exposed non‐tolerant strains, of
which 90% are down regulated. Basal expression in the tolerant vs. non‐tolerant strains shows a change in
246 transcripts, of which 72% are down regulated. MeHg‐exposed tolerant flies show a change in 249
transcripts, of which 44% are up regulated. Expression levels between tolerant and non tolerant strains in
the presence of MeHg shows differential transcription of 233 genes, of which 74% are up regulated in the
tolerant strain. Thus, a “down‐down‐up” profile of transcript expression is observed in MeHg exposure
alone vs. selection alone vs. selection+MeHg exposure, respectively. Functional annotation cluster
analyses showed a high enrichment score for the monooxygenases /oxidoreductases dominated by the
Cytochrome p450 (Cyp) gene family that are best known for their role in xenobiotic metabolism. Turandot
A (TotA), an immune pathway regulated humoral response gene shows the greatest up‐regulation in
MeHg exposed tolerant flies. Transgenic over expression of TotA by Gal4 drivers showed enhanced MeHg
tolerance in pupal development. This study points to the role of Cyp genes and immune signaling pathways
for regulating MeHg tolerance.

ABSTRACT FINAL ID: 2247 Poster Board 442
TITLE: Are Organophosphate Flame‐Retardants Developmental Neurotoxicants? Studies in PC12 cells
AUTHORS/INSTITUTIONS: L.V. Dishaw, H.M. Stapleton, Nicholas School of the Environment, Duke
University, Durham, NC; C.M. Powers, F.J. Seidler, T.A. Slotkin, Pharmacology and Cancer Biology, Duke
University, Durham, NC
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KEYWORDS: developmental neurotoxicity, flame retardants, Organophosphate Toxicity .
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Polybrominated diphenyl ethers (PBDEs) are
being replaced by organophosphate flame retardants (OPFRs), yet little is known about their toxicity.
Importantly, the basic chemical structure of OPFRs is similar to that of neurotoxic OP pesticides (OPPs).
We compared the effect of tris (1,3‐dichloropropyl) phosphate (TDCPP), a widely used OPFR, to that of
chlorpyrifos (CPF), an OPP known to produce developmental neurotoxicity both in vivo and vitro. We
exposed differentiating, neuronotypic PC12 cells to 10, 20, or 50 μM TDCPP, 50 μM CPF or 0.1% DMSO
(vehicle) for 6 days and evaluated indices of cell number (total DNA content) and growth (protein/DNA
ratio). TDCPP elicited up to a 40% reduction in DNA indicating a significant decrease in cell numbers. This
reduction was comparable to that seen with CPF. The growth of the remaining cells was maintained (no
reduction in protein/DNA ratio). We then examined the effect on cell replication in undifferentiated PC12
cells by measuring [3H]thymidine incorporation into DNA. Following a 1‐h exposure, TDCPP elicited robust
and significant inhibition, with the highest concentration (50 µM) matching the effect of an equimolar
concentration of CPF. These results suggest that TDCPP is a developmental neurotoxicant at least as
potent, if not more so, than CPF and OPRF exposure, which is estimated to be highest in infants and young
children, may severely impair neurodevelopment. Although these two agents are from different classes of
toxicants, their shared OP backbone likely contributes to convergent mechanisms that target neuronal cell
replication and differentiation. Currently, additional studies are in progress to investigate shared
mechanisms, such as oxidative stress, that could contribute to a common neurotoxic outcome from
exposure to TDCPP and CPF. (Support: NIH P30 ES011961)

ABSTRACT FINAL ID: 2248 Poster Board 443
TITLE: Prenatal Exposure to an Antidepressant Causes Persistent Gene Expression, Endocrine, and
Behavior Dysfunctions in Adulthood
AUTHORS/INSTITUTIONS: C.H. Bourke, S.M. Rogers, G.N. Neigh, C.F. Capello, K. Boss‐Williams, J.M. Weiss,
Z.N. Stowe, M.J. Owens, Psychiatry and Behavioral Sciences, Emory University, Atlanta, GA
KEYWORDS: Antidepressant, Pregnancy, HPA.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Selective‐serotonin reuptake inhibitors
(SSRIs) are the most widely prescribed medications for major depressive disorder and are prescribed to
pregnant women without any knowledge of long‐term consequences to the infant. Therefore, we
hypothesized that rats exposed to the SSRI escitalopram in utero would have dysfunctional gene
expression and behavior in adulthood. Pregnant rats were exposed to escitalopram during the entire
course of pregnancy. During adolescence, female offspring were analyzed for behavioral dysfunction. The
sucrose preference test revealed an increase in depressive‐like behavior. At postnatal day 90, the male
offspring serum was analyzed and revealed a slight decrease in ACTH and an approximate 200% increase in
corticosterone in rats prenatally exposed to escitalopram. These results suggest a persistent dysfunction
in HPA axis activity due to an in utero exposure to escitalopram. The hippocampus was also analyzed with
SYBR‐based real‐time PCR which revealed a 15% decrease in serotonin receptor 2a expression due to
escitalopram exposure. To test the stress response in these animals, a second group was exposed to 7
days of restraint stress in adulthood to initiate a stress response. Rats prenatally exposed to escitalopram
had a 175% increase in corticosterone after stress compared to stressed controls. Stressed animals showed
a decrease in serotonin receptors 1A and 2A which was reversed by prenatal escitalopram treatment. TrkB,
the primary receptor responsible for neural plasticity and implicated in antidepressant action, was also
decreased by adult stress and normalized by prenatal treatment with escitalopram. In these limited
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studies, escitalopram was shown to cause dysfunctional stress responses when administered during
development.

ABSTRACT FINAL ID: 2249 Poster Board 444
TITLE: Manganese and mutant huntingtin affect striatal medium spiny neuron morphology.
AUTHORS/INSTITUTIONS: J.L. Madison, M. Aschner, Pharmacology, Vanderbilt University Medical Center,
Nashville, TN; M. Wegrzynowicz, A.B. Bowman, Neurology, Vanderbilt University Medical Center, Nashville,
TN; M. Aschner, Pediatrics, Vanderbilt University Medical Center, Nashville, TN; A.B. Bowman, M. Aschner,
Vanderbilt Kennedy Center, Vanderbilt University Medical Center, Nashville, TN
KEYWORDS: Manganese, Hungtington's Disease, Neuron morphology.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): The goal of the proposed studies is to
determine how manganese (Mn) exposure modulates the pathophysiology in a Huntington’s disease (HD)
mouse model. The primary neuropathology in HD is striatal atrophy, which includes alterations in the
dendritic arbor of medium spiny neurons (MSN) of the striatum. Only 60% of the variation in age of onset in
HD can be attributed to genetic factors. This suggests that environmental factors can modulate the onset
and rate of HD. Mn exposure may be one such environmental factor. Accumulation of excessive Mn in the
brain is known to occur due to occupational exposure. The basal ganglia are the primary site for Mn
accumulation, specifically the globus pallidus, substantia nigra and importantly, the striatum. Due to the
common neuroanatomical location of pathology in Mn‐induced toxicity and HD, there is a potential for Mn
to alter HD pathology. Published data indicate that there is altered metal handling in the YAC128Q mouse
model of HD (YAC). After Mn treatment, YAC mice do not accumulate as much Mn in the striatum as their
wild‐type (WT) littermates. These data indicate that there is a gene‐environment interaction between Mn
and mutant huntingtin that may alter MSN survival. Our hypothesis is that reduced Mn accumulation in the
YAC mice results in reduced pathophysiology of the disease progression. WT and YAC mice were exposed
to 50 mg/kg Mn by subcutaneous injections on Days 0, 3, 6, and sacrificed on Day 7 or Day 28 for Golgi
staining of the striatum. Surprisingly, Mn has a stronger effect on measures of striatal dendritic
morphology in YAC versus WT animals. Our data indicate that while the HD mutation is associated with
decreased Mn accumulation, expression of mutant huntingtin may increase the sensitivity of the striatal
dendrites to high levels of Mn exposure. (Supported by NIH RO1ES10563 and RO1ES016931.)

ABSTRACT FINAL ID: 2250 Poster Board 445
TITLE: Repeated exposure to low doses of chlorpyrifos results in delayed impairment of hippocampal
synaptic transmission: Implications for Gulf War Illness
AUTHORS/INSTITUTIONS: H.E. Speed, C.A. Blaiss, C.M. Powell, Neurology, UT Southwestern, Dallas, TX;
R.W. Haley, Epidemiology/Internal Medicine, UT Southwestern, Dallas, TX
KEYWORDS: ex vivo in vitro hippocampal synaptic excitability, chlorpyrifos, Gulf War.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Rationale: Repetitive low‐level exposure to
acetylcholinesterase (AChE) inhibiting chemicals is an hypothesized causative agent of Gulf War Illness
(GWI). AChE inhibitors increase acetylcholine (ACh) which may produce longterm changes in neural
function. Because alterations in attention and memory are prominent symptoms of GWI and hippocampal
dysfunction has been found on fMRI of ill GW veterans, we investigated effects of the AChE inhibiting
pesticide chlorpyrifos (CP) on hippocampal synaptic transmission. Methods: 10 week old male mice were
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given s.c. injections of 5mg/kg CP or vehicle (100% DMSO) for 5 consecutive days at 1mg/mL. Extracellular
electrophysiology was performed in the CA3‐CA1 region of the hippocampus 2‐7 days (acute effects) or 3
months (delayed effects) following the last injection. Changes in basal synaptic transmission were
measured using input/output curves (0‐5mA) while short‐term and long‐term plasticity were measured
using paired‐pulse and 100Hz stimulation, respectively. At 3 months, changes in frequency and amplitude
of spontaneous miniature excitatory currents (mEPSCs) were measured using whole‐cell patch clamp of
CA1 neurons in the presence of 100μM picrotoxin and 1μM TTX. Results: Acute effects of CP exposure
resulted in a slight increase in excitatory synaptic drive at hippocampal CA3‐CA1 synapses. However,
delayed effects of CP exposure reduced basal synaptic strength by 51.7% compared to vehicle controls. No
difference in short‐term or long‐term plasticity was found at either time point. At 3 months, mEPSC
frequency, but not amplitude, was decreased by 56.5% in CP treated mice compared to controls,
suggesting that CP treatment induces a delayed loss of synapse and/or neuron number. Conclusions:
Repetitive low‐dose exposure to AChE inhibitors leads to delayed chronic impairment of hippocampal
function, consistent with symptoms and fMRI findings in human GWI.

ABSTRACT FINAL ID: 2251 Poster Board 446
TITLE: Mechanisms of dysregulation of dopamine neurotransmission by cholinesterase‐inhibitors:
implications for Gulf War illness
AUTHORS/INSTITUTIONS: M. Torres‐Altoro, J.A. Bibb, Psychiatry, UT Southwestern, DAllas, TX;
M. Goldberg, Neurology, UT Southwestern, Dallas, TX; J.P. O'Callaghan, NIOSH, CDC, Morgantown, WV;
R.W. Haley, Epidemiology/Int Med, UT Southwestern, Dallas, TX
KEYWORDS: Anticholinesterase pesticides, brain dopamine, Gulf War.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Rationale: Gulf War illness (GWI) is linked
epidemiologically with exposure to acetylcholinesterase (AChE)‐inhibiting chemicals. In comparisons of ill
and well GW veterans, magnetic resonance spectroscopy found metabolite abnormalities in basal ganglia
associated with increased central dopamine turnover, and cholinergic challenge with physostigmine
caused abnormal cholinergic response in caudate, putamen and globus pallidus. From these findings, we
hypothesized that Gulf War Illness (GWI) involves dysregulation of dopamine neurotransmission in the
mesocorticolimbic reward and motor circuitry of the basal ganglia, which contributes emotional and
visceral nervous system processing. Methods and Results: In an animal model of GWI mice were
repetitively exposed to the AChE inhibitors chorpyrifos (CP) and/or pyridostigmine bromide (PB).
Repetitive CP exposure increased striatal PKA‐dependent phosphorylation of the D1 dopamine receptor
downstream effector Ser845 of the GluR1 subunit of the AMPA receptor. Treatment of striatal slices with
CP induced a dose‐dependent increase in phospho‐Ser845 GluR1 and phospho‐Thr34 DARPP‐32, which was
blocked by a D1 antagonist. These effects were also induced by PB. Activation of the D1 dopamine
receptor/cAMP/PKA cascade is regulated by the neuronal protein kinase, Cdk5. Interestingly, brain slice
treatment with CP induced calpain‐dependent conversion of the Cdk5 activating cofactor p35 to p25, a
neuronal injury marker. Systemic exposure to PB for 10 days followed by a 4‐week delay caused p25
formation in the prefrontal cortex. Finally, treatment of mice with a chronic low‐dose combination of CP
and PB reduced concentrations of dopamine and its metabolites DOPAC and HVA, and increased dopamine
turnover, in the olfactory bulb. Conclusion: Repetitive exposure to AChE‐inhibitors causes dopamine
neurotransmission abnormalities, possibly contributing to brain dysfunction in GWI.
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ABSTRACT FINAL ID: 2252 Poster Board 447
TITLE: Development of a mouse model of delayed neuropathology following low level, repeated exposure
to chlorpyrifos and pyridostigmine bromide
AUTHORS/INSTITUTIONS: C.M. Sinton, R.W. Haley, Epidemiology/Internal Medicine, UT Southwestern,
Dallas, TX
KEYWORDS: chronic organophosphate toxicity, mouse model, Gulf War.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Rationale: Repetitive, low level exposure to
organophosphate (OP) insecticides such as chlorpyrifos (CP) has been common during military
deployment and in agricultural settings. Importantly, such exposure could occur without any acute
symptoms. The primary mechanism of action of OPs is the inhibition of cholinesterases, thus potentiating
the postsynaptic effect of ACh, but they are also phosphorylating agents. Relatively little is known about
chronic, delayed low level effects of these compounds, when the lack of any overt cholinergic toxicity
might suggest that these compounds are safe. Military policy has directed pyridostigmine bromide (PB)
tablets as prophylactic treatment for chemical threat situations, thus sometimes exposing military
personnel to asymptomatic levels of OPs while concurrently ingesting PB. This combinatorial exposure
might also occur in civilians, such as myasthenia gravis patients. Methods: We examined the consequences
in mice of repeated, low level exposure to CP, up to 5 mg/kg sc once per day for 5 days and PB, up to 2
mg/kg ip once per day for 5 days, alone and in combination and measured behavioral and EEG parameters
indicating delayed, chronic CNS sequelae, thus implicating the central nervous system and implying a
potential neuropathology that develops after a delay following exposure to these compounds. Results: CP
alone produced a chronic effect on behavior beginning 3 weeks after the completion of exposure and
remaining 12 weeks later. Although PB alone did not have this effect, PB in combination with CP produced
a chronic synergistic behavioral distrubance that was not apparent with either compound alone at the
same low doses. Conclusion: Repetitive low level exposure to OPs, either alone or in combination with PB,
produce chronic behavioral disturbances in mice. These findings provide the first rodent model of delayed,
chronic effects of repetitive low level OP exposure for mechanistic research and have implications for Gulf
War illness.

ABSTRACT FINAL ID: 2253 Poster Board 448
TITLE: Mitochondrial Aconitase Knockdown Prevents Dopaminergic Cell Death after an Oxidative Insult
AUTHORS/INSTITUTIONS: D. Cantu, M. Patel, Neuroscience, University of Colorado Anschutz Medical
Campus, Aurora, CO; M. Patel, Pharmaceutical Sciences, University of Colorado Anschutz Medical Campus,
Aurora, CO
KEYWORDS: paraquat, aconitase, dopaminergic.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Mitochondrial oxidative stress is a
contributing factor in the etiology of numerous neuronal disorders. However, the precise mechanism(s) by
which mitochondrial reactive oxygen species modify cellular targets to induce the death of neurons
remains unknown. Previous work in our lab has shown that oxidative inactivation of mitochondrial
aconitase (m‐aconitase) is a source of H2O2 and redox active iron (Fe2+) in primary midbrain cultures and
that overexpression of m‐aconitase increased neuronal death. The goal of this study was to further verify
the role of m‐aconitase in neurotoxicity by decreasing its expression in dopaminergic neurons. Incubation
of 1RB3AN27 (N27) dopaminergic neurons with paraquat (PQ2+) resulted in aconitase inactivation,
increased production of H2O2 and increased Fe2+ accumulation at times preceding cell death. To confirm
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the role of m‐aconitase in dopaminergic neuronal death we decreased m‐aconitase expression in N27 cells
via RNA interference. Cells were transfected with siRNA specific for m‐aconitase or with a separate non‐
targeting siRNA construct. Knockdown was confirmed after 72 hrs by real‐time PCR and Western blot. M‐
aconitase and non‐targeting siRNA transfected cells were incubated with PQ2+ and evaluated for 1) cell
death by measuring release of lactate dehydrogenase (LDH) and by propidium iodide (PI) staining, 2) H2O2
production via the amplex red assay and 3) Fe2+ accumulation by RPA staining. Incubation of m‐aconitase
underexpressing N27 cells with PQ2+ resulted in decreased cell death, H2O2 production and Fe2+
accumulation compared to cells expressing basal levels of m‐aconitase. These data suggest that
decreasing m‐aconitase expression protects dopaminergic neurons from an oxidative insult presumably by
decreasing the release of Fe2+ and H2O2. This study implicates m‐aconitase as a source of Fenton reagents
and a contributing factor to dopaminergic neuronal death. Supported by NIH Grants NS045748(MP),
NS039587 (MP), Supplement NS039587‐S1 (DC)

ABSTRACT FINAL ID: 2254 Poster Board 502
TITLE: Lack of developmental toxicity in rats after dermal administration of a solvent‐dewaxed heavy
paraffinic petroleum distillate.
AUTHORS/INSTITUTIONS: A. Kuhl, D. Stump, WIL Research Laboratories, Ashland, OH; K. Goyak, R. Biles,
ExxonMobil Biomedical Sciences, Inc, Annandale, NJ; P. Podhasky, American Petroleum Institute,
Washington, DC
KEYWORDS: developmental toxicology, PAC Modeling.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): General measures of total polycyclic
aromatic compound (PAC) content have been used for many years to identify certain higher boiling
petroleum fractions which may have carcinogenic and mutagenic potential. Recently models have been
developed which predict certain systemic and developmental toxicity outcomes from PAC content,
primarily using petroleum substances with measurable PAC content. The goal this study was to extend the
model domains for prenatal developmental toxicity potential and the PAC content through an assessment
of a substance with a very low PAC content (CASRN 64742‐65‐0, distillates (petroleum), solvent‐dewaxed
heavy paraffinic, a lubricating baseoil). This substance was administered neat by non‐occluded dermal
application to 25 pregnant female Crl:CD(SD) rats once daily from gestation days 0 through 19 at 1000
mg/kg/day. Test article‐related effects in the dams were limited to a significant increase in the mean weight
of adrenal glands and a non‐significant decrease in mean thymus weight in the treated group compared to
control; these were considered non‐adverse. No test substance related clinical findings were noted at the
daily examinations, and maternal body weight body weight gain, net body weight, net body weight gain,
gravid uterine weight, and food consumption were unaffected. Intrauterine growth and survival in the
treated group were also unaffected. No treatment‐related adverse effects on fetal morphology, as
measured by external, visceral, and skeletal malformations/developmental variations, were observed.
Based on the lack of maternal or developmental toxicity observed, a dosage level of 1000 mg/kg/day was
considered to be the no observed adverse effect level for maternal and developmental toxicity. This study
supplies additional developmental toxicity information for a 'low PAC' petroleum material to extend
predictive statistical models to characterize the health effects of complex petroleum substances.
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ABSTRACT FINAL ID: 2255 Poster Board 503
TITLE: Phthalate‐induced toxicity: Identifying the vulnerable pathways during sexual differentiation in the
male rat
AUTHORS/INSTITUTIONS: B. Hannas, V.S. Wilson, L. Gray, Reproductive Toxicology Branch, U.S. EPA,
Research Triangle Park, NC
KEYWORDS: anti‐androgen, fetal toxicity, dipentyl phthalate.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Human exposures to phthalate ester
plasticizer compounds are widespread. Studies in rodents have demonstrated that in utero exposure to
various phthalates throughout sexual differentiation (GD14‐18) results in decreased fetal testicular
androgen production, and ultimately leads to postnatal malformations in male reproductive tissues. The
precise mechanism by which this hormonal disruption occurs remains unknown. Therefore, the goal of the
current study was to determine the earliest point following in utero phthalate exposure at which
testosterone (T) production declines to facilitate further investigations of the proximate mechanism of
toxicity. We hypothesized that a single dose of dipentyl phthalate (DPP) administered early in sexual
differentiation would decrease fetal testicular T production following an exposure length of 6 hours or
less. To test this hypothesis, we initially determined the fetal ontogeny of ex vivo testicular T production
throughout GD 14‐18. We detected significant T production starting on GD 16.5. Next, we characterized the
dose‐response relationship between increasing maternal doses of DPP (0, 300, 600, 900, 1200 mg/kg/d)
and fetal testicular T production 5 hours after dosing. Finally, we administered a single oral dose of 850
mg/kg/d DPP to pregnant dams on GD16 and then excised fetal testes at 0.5, 1.5, 3, 5 and 24 hours
following exposure. Ex vivo T production was significantly reduced by 3 hours post‐exposure. Though not
significant, we detected a trend of declining T production at the 0.5 and 1.5 hour time points. Ongoing
studies will investigate T production within the early period (<3 hours) following DPP maternal exposure to
pinpoint the exact timing of androgen disruption. We will interrogate toxicity pathways by analyzing
response expression of target genes by RT‐PCR arrays. Together, these results will direct the focus of
additional investigations related to elucidating the protein or gene‐level mechanism behind this
reproductive toxicity. Disclaimer: This abstract does not reflect EPA policy.

ABSTRACT FINAL ID: 2256 Poster Board 504
TITLE: Mono‐2‐ethylhexyl Phthalate Stimulated Release of Oxidant Species is Inhibited by the Flavin‐
Dependent Enzyme Inhibitor, Diphenyliodonium in a Human First Trimester Extravillous Trophoblast Cell
Line
AUTHORS/INSTITUTIONS: L.M. Tetz, R. Loch‐Caruso, Environmental Health Sciences, University of
Michigan School of Public Health, Ann Arbor, MI
KEYWORDS: Mono‐2‐ethylhexyl Phthalate , reactive oxygen species, trophoblast.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Mono‐2‐ethylhexyl phthalate (MEHP) is an
active metabolite of di‐2‐ethylhexyl phthalate (DEHP), a ubiquitous chemical pollutant primarily used as a
plasticizer in the manufacturing of polyvinyl chloride (PVC) products. MEHP induces oxidative stress in
liver, kidney, and testicular cells as measured by increased reactive oxygen species (ROS) production and
NADPH oxidase activity. We evaluated MEHP stimulation of oxidant species production and whether
diphenyliodonium (DPI), an inhibitor of NADPH oxidase and other flavin‐dependent enzymes, would inhibit
oxidant production in immortalized human first trimester extravillous chorionic trophoblast cells (HTR‐
8/SVneo). HTR‐8/SVneo cells were pretreated with solvent control or 0.1 μM DPI for 30 min and then
loaded with the fluorescent oxidant probe 5‐carboxy‐2’,7’‐dichlorofluorescein diacetate (carboxy DCF‐DA)
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for 1 h. Cells were then cultured for 1 h in medium containing dimethyl sulfoxide (DMSO; solvent control),
12.5, 25, 50, 100 or 200 μM MEHP, or 100 μM tert‐butylhydroperoxide (TBHP; positive control). Generation
of reactive oxidant species was assessed by measuring relative fluorescence units every 10 min for 3 h.
Oxidant production in HTR‐8/SVneo cells was significantly increased compared to solvent control with 200
μM MEHP at all timepoints and with 100 μM MEHP from 60 to 180 min. In addition, cells treated with 100
and 200 μM MEHP had increased oxidant levels compared to the positive control, 100 μM TBHP. DPI
pretreatment significantly decreased oxidant production in cells treated with 100 μM MEHP. Previous
studies have linked oxidative stress in the placenta with preeclampsia and preterm birth. The current study
shows that MEHP can stimulate production of oxidant species in cells of the first‐trimester placenta,
possibly through a flavin‐dependent enzyme. These results suggest that MEHP may warrant further
investigation in epidemiologic studies of preterm birth.

ABSTRACT FINAL ID: 2257 Poster Board 509
TITLE: Screening ToxCast™ Phase I Chemicals in a Mouse Embryonic Stem Cell Adherent Cell Differentiation
and Cytotoxicity (ACDC) Assay
AUTHORS/INSTITUTIONS: S. Hunter, S.C. Jeffay, H. Nichols, M. Hoopes, M. Barrier, K. Chandler, Integrated
Systems Tox Div, US EPA, Research Triangle Park, NC; K. Chandler, T. Knudsen, National Center for
Computational Toxicology, US EPA, Research Triangle Park, NC
KEYWORDS: stem cells, developmental toxicology, safety assessment: non‐phamaceutical.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): An Adherent Cell Differentiation and
Cytotoxicity (ACDC) in vitro assay with mouse embryonic stem cells was used to profile the ToxCast™
Phase I chemical library for potential disruption of cellular development. The library contains 309 well‐
characterized chemicals that are mostly pesticides. The ACDC assay evaluates cardiomyocyte
differentiation that is an endpoint of multicellular signaling across endodermal, ectodermal, and
mesodermal lineages. Differentiation was assessed by Myosin Heavy Chain (MHC) immunoreactivity,
relative to cell number assessed with DRAQ5/Sapphire 700. Each chemical was tested at 4 concentrations
(0.0125, 0.125, 1.25 and 12.5 μM) and DMSO vehicle control. The micromolar concentration at half‐maximal
activity (AC50) was determined from the concentration response curve. An AC50 was recorded for 72
(23.3%) chemicals: 30 for MHC differentiation only, 27 for cell number only, and 15 for both parameters. In
most cases the alteration was reduced cell number or differentiation; however, 8 compounds increased
cell number and 4 promoted MHC differentiation. Chemical‐activity relationships were correlated to the
broader suite of 467 ToxCast™ assays. Whereas the decrease in mESC cell number correlated with general
cellular effects in other assays, the decrease in MHC differentiation correlated more specifically with
altered transcription factor pathways (eg, JUN, NRF2, RARA). This novel finding indicates that many of the
mESC‐active chemicals disrupt cell signaling and/or gene regulatory pathways that are necessary for MHC
differentiation, and that are distinct from cytotoxicity. [This work is approved by EPA but does not
necessarily reflect official Agency policy].

2010 Society of Toxicology 49th Annual Meeting
Late‐Breaking Abstracts
ABSTRACT FINAL ID: 2258 Poster Board 510
TITLE: Does Diepoxybutane (DEB) increase Cancer stem cells (CSCs) and allow resistance to anti‐tumor
therapy?
AUTHORS/INSTITUTIONS: L.A. Dixon, E. Martinez‐Ceballos, Environmental Toxicology, Southern University
and A&M College, Baton Rouge, LA; E. Martinez‐Ceballos, Biological Sciences, Southern University and
A&M College, Baton Rouge, LA
KEYWORDS: Environmental Toxicology, Cancer Stem Cells, Prostate cancer.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): 1,3‐butadiene (BD) has been deemed as an
environmental pollutant and is also a volatile gas used in the production of rubber, plastics, insulation,
acrylics, and other polymers. Its ubiquitous occurrence in environmental and industrial areas has been
shown to cause an increased prevalence of respiratory illnesses. In addition, BD is a known mutagen and
human carcinogen, and possesses multi‐organ systems toxicity that includes bone marrow depletion,
spleen, and thymus atrophy. DEB is one of the most toxic metabolites of BD. DEB also causes the
generation of reactive oxygen species (ROS) that may damage DNA or produce H2O2. Recent studies
suggest that environmental pollutants may increase the stem cell population in several human cancers and
that these CSCs can acquire resistance to anti‐cancer drug treatments. In order to elucidate the cellular and
molecular mechanisms mediating the acquired resistance to carcinogens in cells, we will investigate the
prevalence of stem cells and the involvement of DEB‐induced alterations of different cell survival
pathways, including the JAK/STAT and the PI3K pathway. Previously, we investigated the prevalence of
stem cells in DEB‐treated prostate cancer cells (DU145) utilizing an Alkaline Phosphatase Assay. Although
the results obtained demonstrate that the presence of CSCs increases with treatment, CSCs appear to
restore cellular proliferation at the highest treatment of 1µM. The overall goal of this project is to: 1)
Confirm previous results that demonstrate the presence of CSCs by Immunofluorescence utilizing specific
stem cell markers, JAK/STAT and PI3K/AKT pathway antibodies. 2) Examine cell survival pathways utilizing
specific pathway markers and determine if cell survival pathways play a role in the prevalence of CSCs via
Western blot Analyses 3) Examine ROS production utilizing a ROS‐sensitive probe CM‐H2DCFDA and
determine the percentage of ROS positive cells in each sample.

ABSTRACT FINAL ID: 2259 Poster Board 511
TITLE: MECHANISM OF DEB‐INDUniversity of California ED CISPLATIN RESISTANCE ON DU145 CELLS
AUTHORS/INSTITUTIONS: J.J. Snowden, E. Martinez‐Ceballos, Environmental Toxicology, Southern
University, Baton Rouge, LA; E. Martinez‐Ceballos, Biological Sciences, Southern University, Baton Rouge,
LA
KEYWORDS: DU145, Diexpoxybutane, Cisplatin.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Prostate cancer is a frequently diagnosed
malignancy reported as the second leading cause of cancer or cancer‐related deaths in U.S. males. Current
methods of treatment include surgery, radiation therapy, and anti‐cancer drug treatments. Although
chemotherapy employing the drug Cisplatin is the cornerstone of many cancer treatments, including
prostate cancer, the mechanism of this acquired resistance to cisplatin is not well understood. We
hypothesize that exposure to environmental pollutants may be an important factor in the acquisition of
drug resistance by cancer cells. To test this hypothesis, DU145, human prostate cancer cells were exposed
to the environmental pollutant Diepoxybutane (DEB) prior to cisplatin treatment. DEB is a known human
carcinogen derived from Butadiene, a chemical used in the manufacturing of many polymers and also
found in automobile exhaust and cigarette smoke. Pre‐treatment of DU145 cells with 0.5uM DEB previous
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to cisplatin treatment increased the expression of ERK1/2. Similarly, the expression of the anti‐apoptotic
regulator Bcl‐XL was increased due to DEB pre‐treatment followed by cisplatin exposure for 24 hrs. These
results indicate that DEB treatment induces the resistance of DU145 cells to cisplatin treatment. Our results
shed additional light on the factors that promote cancer resistance to present chemotherapeutic
treatments.

ABSTRACT FINAL ID: 2260 Poster Board 201
TITLE: Genes From Liver Tissue Affected In Phthalate Treated Rats, Coupled With Structural Analysis Of
Phthalates Jointly Predict Testicular Toxicity And Elucidate Possible Mechanisms
AUTHORS/INSTITUTIONS: G. Apic, B. Cosovic, F. Bonner, Cambridge Cell Networks LTD, Cambridge, United
Kingdom; R.B. Russell, 2. EMBL, Heidelberg, Germany
KEYWORDS: in‐silico, systems biology.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): The aim of this study was to predict target
organ toxicity and elucidate mechanism of action and toxicity of phthalates in the rat tested by a novel
approach of combining two methods in a systematic way: chemical structure analysis and gene expression
analysis from the rat liver. Furthermore, based on this study we designed a novel general method for
generating hypotheses on mechanism of action by using in silico systems biology approaches.
We analyzed the expression data profile of dibutylphthalate (DBP) from male rats treated in utero
(Plummer et al, 2007). From the microarray set, 32 signature genes were selected with p‐value less then
0.01 and mapped to the set of 1512 known toxic endpoints and pathologies from the literature associated
with these genes. In addition, we also extracted a complete set of structures containing phthalic acid
reported with its gene/protein targets from the literature, 45 hits out of roughly 50,000. Mapping these
chemicals onto the toxic endpoint strongly indicates that major target organs for phthalate toxicity are in
the male reproductive system (Figure 1). Further detailed mechanistic study ound details such as that
indirect phthalate‐to‐leydig cell hyperplasia association is suggested first by the fact that DAX‐1 is
dysregulated upon treatment by mono‐(2‐ethylhexyl) phthalate (Lahousee et al, 2006), and is also known
to be involved in testis development (Meeks et al, 2003).
By combining microarray data with a large network of interacting proteins, genes, chemicals and toxicities,
one can get critical insights into the possible mechanism for phthalate induced testis toxicities. The direct
integration of chemical similarity searches with gene expression data can also suggest which of the several
genes identified are the best candidate biomarkers for toxicity.

ABSTRACT FINAL ID: 2261 Poster Board 202
TITLE: A Drosophila embryo platform for high‐throughput testing of suspected toxins and bioactive
compounds.
AUTHORS/INSTITUTIONS: M.D. Rand, Anatomy and Neurobiology, University of Vermont, Burlington, VT
KEYWORDS: Drosophila, embryo toxicity, high throughput screening.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Whole organism assays are essential for
establishing the toxicity of small molecular weight compounds. To address concerns associated with small
animal testing we have developed an in vitro Drosophila (fruit fly) embryo model for assaying small
molecules. The high conservation of fundamental developmental pathways between flies and mammals
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makes this approach ideal for mechanism‐based studies. The small scale of this model enables high
throughput screening (HTS) that parallels cell culture‐based assays while producing the information
content rivaling vertebrate embryo‐toxicity assays. The Drosophila embryo has been remarkably
underutilized in toxicological studies. Existing microinjection or eggshell permeabilization methods for
introducing compounds to the embryo are not suited for HTS due to labor‐intensive steps and the toxicity
of solvents used. We have formulated novel compositions and methods using a naturally‐derived plant
based solvent that can render the Drosophila eggshell permeable in a rapid and straightforward
manipulation. In batch preparations (>1,000 embryos) we demonstrate uptake up molecules up to 900
MW while maintaining a high degree of embryo viability. Proof of principal experiments demonstrate the
ability to detect activity of a number of teratogens including methylmercury, cytochalasin D, cycloheximide
and cyclophosphamide. Fly strains carrying GFP reporter genes permit readout of small molecule activity
upon organogenesis as well as effects on specific signal transduction pathway targets in the live whole
animal. A HTS platform can be assembled through integration of commercially available instrumentation
capable of automated embryo sample distribution to a 96‐well plate format as well as automated image
capture and analysis. Our methodology opens the door to conventional pharmacological approaches to
investigating molecular and cellular mechanism in the most extensively studied embryo development
model. The method has great potential for bringing the power of Drosophila to the arena of toxicology
testing.

ABSTRACT FINAL ID: 2262 Poster Board 203
TITLE: Fulfilling Data Requirements for the U.S. EPA Endocrine Disruptor Screening Program using Existing
and Non‐Traditional Data
AUTHORS/INSTITUTIONS: C. Willett, J. Brown, J. Manuppello, Regulatory Testing, PETA, Norfolk, VA;
N. Beck, K. Sullivan, Physicians Committee for Responsible Medicine, Washington, DC
KEYWORDS: Integrated testing strategy, EDSP, non‐animal methods.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): New methods of generating and evaluating
toxicity data for chemicals are needed to cope with the increasing demands of new testing programs. One
such approach involves the use of existing data combined with non‐testing strategies to create a custom,
integrated testing strategy (ITS) based on the specific properties of a chemical. ITS can be applied to new
or existing programs to increase efficiency and save animals and resources. We recently proposed an ITS
approach to the U.S. EPA Endocrine Disruptor Screening Program (EDSP), which the EPA launched in
October 2009 by issuing orders for the first 67 chemicals to be tested in the EDSP Tier 1 battery of assays.
As a condition of approving EPA’s Information Collection Request for the program, the Office of
Management and Budget instructed the EPA to promote and encourage the use of Other Scientifically
Relevant Information (OSRI) in lieu of performing some or all of the Tier 1 assays. The Phase I chemicals
consist of 58 pesticide active ingredients and nine High Production Volume (HPV) pesticide inert chemicals.
Even though pesticides are subjected to dozens of toxicity tests for registration, often including
reproductive and chronic/lifecycle studies in rodents, fish and birds, many of these same endpoints are
addressed in the EDSP Tier 1 and presumptive Tier 2 tests, including a two‐generation reproductive toxicity
test in rodents. The U.S. EPA’s HPV Chemical Challenge Program has resulted in collection of a similar
range of data for these chemicals. Many of these chemicals also have information available from
mechanistic in vitro assays that supplement in vivo information already available. Building on our previous
work using ITS principles, we show that OSRI‐based arguments are sufficient to satisfy Tier 1 data
requirements for a number of Phase 1 chemicals.
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TITLE: Development of 3 dimensional in vitro model to predict potential in vivo induction of macrophage
activation and granuloma formation in response to carbon nanomaterials.
AUTHORS/INSTITUTIONS: V.C. Sanchez, A.B. Kane, Pathology and Laboratory Medicine, Brown University,
Providence, RI; P. Weston, Molecular Pathology Core, Brown University, Providence, RI; R.H. Hurt, Division
of Engineering, Brown University, Providence, RI
KEYWORDS: 3D cell culture, Nanotoxicology, Granuloma.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): In humans, pulmonary fibrosis due to
inhalation exposure of asbestos (asbestosis), silica (silicosis) or other minerals causes progressive scarring
and impaired gas exchange over time. Engineered multi‐walled carbon nanotubes (MWCNTs), similar to
asbestos fibers, induce an acute inflammatory response, followed by granuloma formation and fibrosis
after intratracheal instillation or inhalation exposure in rodents. With a predicted production of 3000
tons/year for 2011 and the potential to cause chronic pulmonary inflammation and fibrosis in humans,
development of regulations for handling and disposal of carbon nanotubes as well as methods to evaluate
their potential human health hazard are required. The diversity of engineered nanomaterials would require
highly expensive in vivo toxicological testing. As an alternative to test possible toxicological effects of
these synthetic nanomaterials, we developed a 3D in vitro model of granuloma formation under serum
free conditions. In this model, subchronic exposure of primary bone marrow‐derived murine macrophages
to 0.5 μg/ml (0.38 μg/cm2) of naturally‐occurring or synthetic nanomaterials recapitulates morphological
features and activation of macrophages undergoing in vivo granuloma formation. This offers a time‐ and
cost‐effective platform to screen and evaluate the response profile of multiple engineered nanomaterials
and to determine the materials characteristics that confer the ability to form granuloma, with the eventual
goal of designing carbon nanomaterials with minimal potential for adverse health effects.

ABSTRACT FINAL ID: 2264 Poster Board 205
TITLE: An Integrated Approach to Phototoxicity Testing: the in vitro 3T3 NRU Photoirritancy Assay and the
Albino Hairless Mouse Model (Crl:SKH1‐hr) with Intracutaneous Administration and a High Dose of
Ultraviolet A Radiation
AUTHORS/INSTITUTIONS: C.P. Sambuco, D.B. Learn, S. Ksenzenko, T. Coston, M. Schwartz, M. Arocena, H.
Beasley, A.M. Hoberman, Center for Photobiology, Charles River Laboratories Preclinical Services,
Horsham, PA; T. Grossman, Tetraphase Pharmaceuticals, Inc., Watertown, MA
KEYWORDS: Phototoxicity, In vivo, in vitro.
ABSTRACT BOD: Abstract Body (Late Breaking Submission): In assessing the phototoxic potential of drugs
and chemicals, the in vitro 3T3 NRU Photoirritancy assay and other in vitro phototoxicity models tend to
produce results indicative of phototoxic potential for a relatively large number of compounds. Surveys
from laboratories that conduct the 3T3 assay indicate that 35% to 60% of tested compounds result in
findings suggestive of phototoxic potential. Once a compound has been found to be positive in this in vitro
assay, a reasonable approach is to conduct an in vivo phototoxicity test. However, certain compounds that
are considered phototoxic in man are not readily phototoxic in standard animal tests (e.g., chlorpromazine
and tetracyclines) but do show activity in the 3T3 assay. To address the apparent lack of sensitivity of the
animal models and correlation with clinical experience, we modified the albino hairless mouse model to
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maximize its sensitivity for cutaneous phototoxicity by the use of intracutaneous administration of
formulations and a relatively high dose of ultraviolet A (315 – 400 nm). This approach enabled us to readily
detect phototoxicity in mice for compounds that are demonstrate phototoxicity clinically, but not easily
demonstrated to be phototoxic in more standard animal models. This maximized test reveals excellent
concordance for compounds that are positive in the 3T3 assay and are considered phototoxic clinically.
Additionally, some compounds that elicit positive findings in the 3T3 assay do not elicit phototoxicity in the
maximized mouse test. Use of this integrated in vitro and in vivo approach should help address some
difficulties associated with analyzing preclinical phototoxicity results. Further work is needed to define the
underlying mechanisms that account for these findings.

ABSTRACT FINAL ID: 2265 Poster Board 206
TITLE: High content analysis approaches in development and validation of models for in vitro toxicity
testing
AUTHORS/INSTITUTIONS: N. Thomas, A. Santos, C. Hather, E. Price, E. Roquemore, Cellular Technologies,
GE Healthcare, Cardiff, Wales, United Kingdom
KEYWORDS: High Content Analysis, Cytotoxicity, Cell Models.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): High content analysis (HCA), based on rapid
automated cell imaging and quantitative multi‐parameter analysis, is an informative new technology for
early in vitro toxicology. In contrast to traditional cytotoxicity and genotoxicity assays, which typically rely
on population‐averaged plate reader methods, HCA provides a non‐destructive means of examining toxic
effects at the individual cell level. Multi‐parametric cell‐by‐cell data allow phenotypic characterization of
individual cells and analysis of differential responses within and between cell populations. With these
advantages, HCA assays provide greater insight into cytotoxicity mechanisms, and are therefore
increasingly being incorporated into the early stages of the drug development process. We present
examples of the application of HCA in development and validation of model cell lines and culture systems
for in vitro toxicity testing. We have developed a dual culture format that incorporates metabolically
competent liver cell lines in close proximity with the target cell line of choice to enable assessment of
cytotoxic responses following exposure to metabolites secreted by the liver cell line. In proof‐of‐principle
studies with this system, we demonstrate tamoxifen‐dependent changes in nuclear morphology and other
parameters. In additional examples, we demonstrate the utility of HCA in characterizing model cell lines
suitable for assessing mechanisms of drug resistance and toxicity. Multi‐parametric phenotypes are
established based on immunofluorescence detection of key organelle and differentiation markers. Utility
of model cell lines is demonstrated using a range of high‐content functional and cytotoxicity assays.

ABSTRACT FINAL ID: 2266 Poster Board 207
TITLE: Protective efficacy of Paraoxonase 1 against chemical warfare nerve agent sarin
AUTHORS/INSTITUTIONS: M. Valiyaveettil, Y.A. Alamneh, M. Perkins, P. Rezk, B.P. Doctor, M.P. Nambiar,
Department of Neurochemical Injury, Division of Brain Dysfunction and Blast Injury, Walter Reed Army
Institute of Research, Silver Spring, MD
KEYWORDS: bioscavenger, nerve agents, paraoxonase 1.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Rationale: Human Paraoxonase 1 (PON1) is a
45 kDa arylesterase, synthesized in liver and secreted to blood where it is mainly associated with high
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density lipoproteins. PON1 has been reported to protect lipoproteins from oxidative modifications and has
also been described as a potential catalytic bioscavenger due to its capacity to hydrolyze
organophosphates. The objective of this study was to purify human and rabbit serum PON1 to
homogeneity and evaluate the protective efficacy against nerve agents using a guinea pig model.
Methods: Human and rabbit serum PON1 was purified using multiple affinity and ion‐exchange
chromatography and biochemically characterized. The activity was assayed using multiple substrates
including p‐nitrophenylacetate and methyl paraoxon. The efficacy of purified PON1 was measured using an
acetylcholinesterase (AChE) back‐titration assay in classical Ellman assay format against nerve agents. The
protective efficacy of PON1 was analyzed in a guinea pig microinstillation inhalation exposure model of
sarin exposure. Results: SDS‐PAGE and Western blot showed that the purified PON1 was highly pure. PON1
showed very high activity with p‐nitrophenylacetate and methyl paraoxon as substrates. With the AChE
back‐titration Ellman assay, purified human and rabbit PON1 enzymes showed protection against sarin
better than soman and VX. Animals pre‐treated with PON1 showed a dose‐dependent protection against
sarin inhalation toxicity. Conclusion: Purified human and rabbit serum PON1 enzyme hydrolyze the nerve
agent sarin and protects against inhalation exposure to sarin indicating that it acts as a catalytic
bioscavenger.

ABSTRACT FINAL ID: 2268 Poster Board 211
TITLE: Markov Chain Monte Carlo Optimization of A Physiologically Based
Pharmacokinetic/Pharmacodynamic Model for Nicotine
AUTHORS/INSTITUTIONS: R. Gunawan, C. Timchalk, J. Teeguarden, Biological Monitoring/Modeling, Pacific
Northwest National Laboratory, Richland, WA
KEYWORDS: Bayesian MCMC, nicotine, disposition kinetics.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): The interaction between chemicals in a
mixture and human physiology and biochemistry (pharmacodynamics) can affect the pharmacokinetics of
mixture components, particularly where pharmacologically active compounds are involved. To quantify
the impacts of pharmacodynamic changes on compound pharmacokinetics, we developed a PBPK model
for nicotine pharmacodynamics and pharmacokinetics which can be linked to pharmacokinetic models of
other volatile toxicants. Where previous nicotine PBPK models lumped tissue nicotinic acid receptor
binding and partitioning, we implemented tissue receptor binding in accordance with measured receptor
levels. Tissue partition coefficients were estimated using a published algorithm that accounts for the pH of
tissues and the ionization state of nicotine. We then optimized the model for cardiac output, renal, and
hepatic clearance against four data sets using a Bayesian MCMC method, giving distributions of parameter
estimates for the optimized parameters. The distribution of cardiac output and clearances reflects the
variability of these parameters among individuals. Consequently, Bayesian MCMC provided us with a
convenient tool to deal with human variability and extended the PBPK model to a wider population than
the data sets considered. The affect of nicotine induced increases in cardiac output on nicotine
pharmacokinetics was explored and showed that for this compound increases in cardiac output reduce
nicotine blood concentrations and would likely affect the pharmacokinetics and target tissue doses for
other chemicals. This work demonstrates the importance of including pharmacodynamic changes in PBPK
models of mixtures of compounds.
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TITLE: Assessment of mitochondrial toxicity in HepG2 cells using Laser Scanning Cytometry
AUTHORS/INSTITUTIONS: A. Juan‐Garcia, J. Robinson, Basic Medical Science, Purdue University Cytometry
Laboratories, West Lafayette, IN; J. Robinson, Biomedical Engineering , Purdue University, West Lafayette,
IN; C. Juan, G. Font, Medicina Preventiva i Salut Publica, Ciencies de l’ Alimentació, Toxicologia i Medicina
Legal, Valencia University, Valencia, Valencia, Spain; N. Li, P. Narayanan, Investigative Toxicology, Amgen
Inc., Seattle, WA; V. Davisson, Medicinal Chemistry and Molecular Pharmacology , Purdue University, West
Lafayette, IN
KEYWORDS: Cytometry, LSC, pharmaceuticals.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Fibrates and Statins are lipid modifying
agents, a group of oral pharmaceutical agents used in the treatment of hyperlypidaemias. Fibrates are
proved effective in treatment of hypertriglyceridaemia and mixed hyperlipidaemia and statins, HMG‐CoA
reductase inhibitors, are usually effective in reducing total cholesterol and triglycerides. Mitochondrial
impairment is increasingly implicated in the etiology of toxicity caused by some fibrates, and statins. Three
statins (simvastatin, pravastatin and fluvastatin) and three fibrates (ciprofibrate, fenofibrate and
gemfibrozil) were analyzed in HepG2 cells using a high‐content toxicity screening (HCS) using laser
scanning cytometry (LSC). HCS data comprised of measurement of mitochondrial membrane potential
(MMP) by using TMRM, plasma membrane permeability by ToPro‐3, ROS generation by DCFHDA, and DNA
content, nuclear circularity and area by Hoechst 33342. Cell viability was confirmed by LDH assay. Greater
changes in MMP than in cell viability were obtained; nonetheless, decreasing cell viability was correlated
with decreased MMP. Statins presented a variable MMP response between them, with simvastatin
resulting to be the most influential on MMP (IC50 simvastatin<PRAVASTATIN fibrates were more
consistent with fenofibrate presenting greatest change in MMP (IC50 fenofibrate<GEMFIBROZIL
short time, enabling efficient separation of compounds that disrupt MMP.
AJG thanks MICINN for the Postdoc Research Mobility Grant (EX2008‐0452) for USA.

ABSTRACT FINAL ID: 2271 Poster Board 214
TITLE: DEVELOPMENT OF A SELECTIVE AH RECEPTOR MODULATOR (SAHRM) THAT EXHIBITS ANTI‐
INFLAMMATORY ACTIVITY.
AUTHORS/INSTITUTIONS: B.C. Dinatale, I.A. Murray, C.A. Flaveny, C.R. Chairo, G.H. Perdew, Veterinary and
Biomedical Sciences, Pennsylvania State University, University Park, PA; G. Krishnegowda, J. Lin, A.K.
Sharma, S. Amin, Pharmacology, Pennsylvania State College of Medicine, Hershey, PA
KEYWORDS: AHR, SAhRM, anti‐inflammatory.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): We have previously demonstrated that Way‐
169916 represents a functionally selective AHR modulator (SAhRM) that exhibits anti‐inflammatory
activity. However, Way‐169916 also exhibits high affinity for the estrogen receptor (ER). Therefore, to
improve the receptor specificity in favor of AHR we have structurally modified the parent compound in an
effort to diminish ER binding whilst retaining anti‐inflammatory SAhRM characteristics. Substitution of a
key hydroxyl group with a methoxy moiety in the derivative 1‐ally‐3‐(3, 4‐dimethoxyphenyl)‐7‐
(trifluoromethyl)‐1H‐indazole (SGA360) ablated ER binding whilst increasing affinity for the AHR, as
assessed by competitive ligand binding assays. Despite binding AHR, SGA360 exhibited no AHR agonist
activity with regard to DRE‐mediated binding, yet effectively blocked AHR agonist activity, as assessed by
DRE‐binding gel‐shift, quantitative PCR of AHR‐dependent target genes and DRE‐mediated reporter assays.
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Importantly, SGA360 retained the capacity of the parent compound to suppress cytokine‐mediated
inflammatory gene expression (SAA1) in an AHR‐dependent fashion. Moreover, SGA360 lowered physical
inflammatory biomarkers (oedema weight & depth) together with pro‐inflammatory gene expression (e.g.
Cox2), as determined by quantitative PCR in the in vivo murine TPA‐induced ear oedema inflammatory
model. These effects proved to be AHR‐dependent, since Ahr ‐/‐ mice, whilst responsive to TPA‐induced
inflammation, were refractory with regards to the in vivo anti‐inflammatory action of SGA360. Thus
SGA360 represents an improved SAhRM in comparison to its parent compound Way‐169916, exhibiting
enhanced AHR selectivity and affinity but without stimulating DRE‐mediated signaling, while retaining its
AHR‐dependent anti‐inflammatory profile. [Supported by NIH grant ES04869].

ABSTRACT FINAL ID: 2272 Poster Board 217
TITLE: Exposure assessment of workplaces manufacturing nano‐sized silver (Ag) and TiO2
AUTHORS/INSTITUTIONS: J. Lee, M. Kwon, M. Moon, J. Lee, C. Kang, I. Yu, Hoseo University, Asan,
Republic of Korea; J. Ji, Samsung Electronics Co., LTD, Suwon, Republic of Korea; K. Ahn, Hanyang
University, Ansan, Republic of Korea
KEYWORDS: Exposure assessment, Nanoparticle, Workplace.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): With the increased production and
widespread use of nanomaterials (NMs), human and environmental exposure to NMs is inevitably
increasing. Therefore, this study monitored the possible exposure to nanoparticles (NP) at workplaces that
manufacture nano Ag and nano TiO2. To estimate the potential exposure of workers, personal sampling,
area monitoring, and real‐time monitoring using an SMPS and dust monitor were conducted. The
gravimetric concentrations of TiO2 ranged from 0.10 to 4.99 mg/m3, which were lower than the
occupational exposure limit (OEL) 10 mg/m3 set by the Korean Ministry of Labor or ACGIH. Meanwhile, the
Ag metal concentrations ranged from 0.00002 to 0.00118 mg/m3, which were also lower than the Ag dust
0.1 mg/m3 and Ag soluble compound 0.01 mg/m3 OELs set by the ACGIH. The particle number
concentrations at the nano TiO2 manufacturing workplaces ranged from 11,418 to 45,889 P/cm3 with a size
range of 15 ‐ 710.5 nm during the reaction, while the concentration decreased to 14,000 P/cm3 when the
reaction was stopped. The particle concentrations at the TiO2 manufacturing workplaces increased during
the reactor and vacuum pump operations, and during the collection of the synthesized TiO2 particles.
Similarly, the particle concentrations at the Ag NP manufacturing workplaces increased when the sodium
citrates were weighed or reacted with the silver nitrates, and during the cleaning of the workplace. The
number of Ag NPs in the samples obtained from the workplace manufacturing Ag NPs using induced
coupled plasma ranged from 57,789 to 2,373,309 P/cm3 inside the reactor with an average size of 20‐30 nm
and 535‐25,022 P/cm3 with a wide range of particle sizes due to agglomeration or aggregation after the
release of nanoparticles into the workplace air. In contrast, the Ag NPs manufactured by the wet method
ranged from 393 to 3,526 P/cm3 with an average size of 50 nm. Thus, when taken together, the TiO2 and Ag
NP concentrations were relatively lower than existing OELs.
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TITLE: Exposure assessment of carbon nanotube manufacturing workplaces
AUTHORS/INSTITUTIONS: J. Lee, C. Kang, I. Yu, Hoseo University, Asan, Republic of Korea; S. Lee, G. Bae,
Center for Environmental Technology Research, KIST, Seoul, Republic of Korea; K. Jeon, J. Yoon, HCT,
Icheon, Republic of Korea; J. Ji, Samsung Co., LTD, Suwon, Republic of Korea; J. Sung, KEMTI, Incheon,
Republic of Korea
KEYWORDS: Exposure assessment, Carbon nanotube, workplace.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Seven CNT (carbon nanotube) handling
workplaces were investigated for exposure assessment. Personal sampling, area sampling, and real‐time
monitoring using an SMPS (scanning mobility particle sizer), dust monitor, and aethalometer were
performed to characterize the mass exposure, particle size distribution, and particle number exposure. No
workplace was found to exceed the current ACGIH TLVs (threshold limit values) and OELs (occupational
exposure levels) set by the Korean Ministry of Labor for carbon black (3.5 mg/m3), PNOS (particles not
otherwise specified, 3 mg/m3), and asbestos (0.1 fiber/cc). Nanoparticles and fine particles were most
frequently released after opening the CVD (chemical vapor deposition) cover, followed by catalyst
preparation. Other work processes that prompted nanoparticle release included spraying, CNT
preparation, ultrasonic dispersion, wafer heating, and opening the water bath cover. All these operation
processes could be effectively controlled with the implementation of exposure mitigation, such as
engineering control, except at one workplace where only natural ventilation was used.

ABSTRACT FINAL ID: 2274 Poster Board 219
TITLE: In vivo genotoxicity tests on fullerene (C60) by PigA gene mutation assay and micronucleus test
AUTHORS/INSTITUTIONS: K. Horibata, N. Koyama, K. Masumura, N. Toyoda‐Hokaiwado, T. Nohmi, M.
Honma, Division of Genetics and Mutagenesis, National Institute of Health Sciences, Setagaya‐ku, Tokyo,
Japan; A. Takagi, J. Kanno, Division of Toxicology, National Institute of Health Sciences, Setagaya‐Ku,
Tokyo, Japan; T. Kimoto, D. Miura, TEIJIN Pharma Limited, Hino, Tokyo, Japan; A. Hirose, Division of Risk
Assessment, National Institute of Health Sciences, Setagaya‐ku, Tokyo, Japan
KEYWORDS: fullerene, PigA, carbon nanoparticles.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Carbon nanoparticles, such as carbon
nanotubes and fullerene (C60), are potential candidates as leading substances in nanotechnological fields.
It was reported, however, that one of carbon nanoparticles, i.e., multi‐wall carbon nanotubes, gave rise to
mesothelioma in vivo using p53+/‐ mice. It was also reported that C60 generated reactive oxygen species
under photoirradiation, resulting in genotoxicity in vitro. Nevertheless, in vivo genotoxicity of C60 is still
controversial. To further examine the genotoxicity of C60 in vivo, we performed PigA gene mutation assay
and micronucleus test with peripheral blood of mice. Male C57BL/6 Cr mice were given single
intraperitoneal injection of 3 mg of C60 particles in 0.5ml suspension containing 0.1%‐Tween80‐saline. At 2
and 8 weeks after the injection, we analyzed CD24‐negative and ‐positive RBCs in peripheral blood and
calculated PigA mutant frequencies. As a result, we detected no differences in the mutant frequencies
between C60 treated and non‐treated mice. Additionally, we detected no genotoxic effects in
micronucleus test using peripheral blood. Our results indicate that C60 is negative for genotoxicity in vivo
in the limited target tissues assessed in this study. For the full assessment, we need comprehensive whole
body survey on the genotoxicity of C60.
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TITLE: Aspect ratio and catalyst contamination have no effect on genotoxicity of multi‐wall carbon
nanotubes (MWCNTs)
AUTHORS/INSTITUTIONS: I. Yu, C. Kang, Hoseo University, Asan, Republic of Korea; J. Kim, H. Cho, K. Kim,
K. Song, KEMTI, Incheon, Republic of Korea; K. Lee, Y. Lee, Sungkyunkwan University, Suwon, Republic of
Korea
KEYWORDS: Carbon nanotube, Genotoxicity, Aspect ratio.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Carbon nanotubes (CNTs) have specific
physico‐chemical and electrical properties that are useful for telecommunications, medicine, materials,
manufacturing processes, and the environmental and energy sectors. Yet, despite their many advantages,
it is also important to determine whether CNTs may represent a hazard to the environment and human
health. Like asbestos, the aspect ratio (length:diameter) and metal components of CNTs are known to
have an effect on the toxicity of carbon nanotubes. Thus, to evaluate the toxic potential of CNTs in relation
to their aspect ratio and metal contamination, in vivo and in vitro genotoxicity tests were conducted using
high‐aspect‐ratio (diameter: 10 ~ 15 nm, length: ~10μm) and low‐aspect‐ratio multi‐wall carbon nanotubes
(MWCNTs, diameter: 10 ~ 15 nm, length: ~150 nm) according to OECD test guidelines 471 (bacterial reverse
mutation test), 473 (in vitro chromosome aberration test), and 474 (in vivo micronuclei test) with a good
laboratory practice (GLP) system. To determine the treatment concentration for all the tests, a solubility
and dispersive test was performed, and a 1,2‐dipalmitoyl‐sn‐glycero‐3‐phosphocholine (DPPC) solution
found to be more suitable than distilled water. Neither the high‐ nor the low‐aspect‐ratio MWCNTs induced
any genotoxicity in a bacterial reverse mutation test (~ 1000 μg/plate), in vitro chromosome aberration
test (without S9: ~ 6.25 μg/ml, with S9: ~ 50 μg/ml), or in vivo micronuclei test (~ 50 mg/kg). However, the
high‐aspect‐ratio MWCNTs were found to be more toxic than the low‐aspect‐ratio MWCNTs. Thus, while
high‐aspect‐ratio MWCNTs do not induce direct genotoxicity or metabolic activation mediated
genotoxicity, genotoxicity could still be induced indirectly through oxidative stress or inflammation.

ABSTRACT FINAL ID: 2276 Poster Board 221
TITLE: CHRONIC EXPOSURE TO NANOSIZED TITANIUM DIOXIDE EFFECTS DNA REPLICATION
AUTHORS/INSTITUTIONS: S. Wang, J. Wickliffe, Environmental Health Sciences, Tulane University, New
Orleans, TX; L. Hunter, M. Marek, M. Wilkerson, Dermatology, University of Texas Medical Branch,
Galveston, TX
KEYWORDS: titanium dioxide nanoparticles, oxidative stress, genotoxicity.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Titanium dioxide (TiO2) is one of the most
widely used nanomaterials in skin care products. Nanosized TiO2 has unique properties making it effective
at absorbing high‐energy ultraviolet radiation (UVR). Limited evidence suggests nanoTiO2 particles do
enter the body. Most laboratory research has focused on short‐term, high concentration exposures to
nanoTiO2. Regular use of products containing nanoTiO2 indicates chronic, long‐term exposure to lower
concentrations is more relevant. We conducted a long‐term exposure study of nanoTiO2 using the
epithelial Chinese hamster ovary (Cho) cell line. Cells were maintained under exponential growth
conditions for 60 days and were continuously exposed to either 10, 20, or 40 ug/ml TiO2 (<25 nm)
nanoparticles. Effects on the production of reactive oxygen species (ROS), genomic DNA, cell cycle, light
scattering, and mutagenicity have been measured. In addition, electron microscopy is being used to
document particle size and uptake, and ICP‐MS is being used to estimate cellular associated levels of TiO2.
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No significant effects on viability or proliferation were apparent using both trypan blue exclusion and the
XTT assay. ROS levels increased in a time‐ and concentration‐dependent manner using the ROS reactive
dye, dihydrorhodamine 123. Variation in DNA content and the number of cells in the G2+M phase of the cell
cycle increased in a concentration‐dependent manner suggesting negative effects on DNA replication and
cytokinesis. The mutagenicity assay is currently being finalized along with the EM and ICP‐MS analyses. This
study suggests that chronic, continuous exposure to low levels of nanoTiO2 increases oxidative stress, and
impacts the cell cycle and the genetic material in a sub‐toxic and sub‐lethal manner. Such non‐toxic, non‐
lethal impacts may increase adverse health risks in chronically exposed individuals. Funding for this project
was provided by the Tulane Cancer Center and the School of Public Health and Tropical Medicine, Tulane
University.

ABSTRACT FINAL ID: 2277 Poster Board 222
TITLE: IN VITRO DNA DAMAGE, MUTATION AND CYTOTOXICITY AND SUBCHRONIC CELL GROWTH
STUDIES OF QUANTUM DOT NANOPARTICLES.
AUTHORS/INSTITUTIONS: J. Bartel, J. Treadway, Molecular Probes, Eugene, OR; J. Schatz, Invitrogen,
Madison, WI; S. Kim, Applied Biosystems, Foster City, CA
KEYWORDS: Quantum dot nanoparticles, Quantum dot toxicology, Quantum dot .
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Quantum dots are engineered nano‐
materials whose composition and toxicology profile are wholly dependent on the method of synthesis.
Because of their ease of use and unique advantages over traditional fluorescent probes, quantum dots
have seen rapid uptake in biological imaging applications. In this study, we have evaluated the potential of
commercially available CdSe/ZnS‐based quantum dots (Qdot® 655 ITK™ amino and Qdot® 655 ITK™
carboxyl) to induce cytotoxicity and DNA damage in CHO‐K1, V79, Hep, THP‐1, and Caco‐2 cells using LDH
release, trypan blue dye exclusion, and MTT vital stain methods and Comet assay at concentrations of 15
nM to 500 nM. These quantum dots were also evaluated in bacterial tryptophan reverse mutation assay
with Salmonella typhimurium strains (500 nM). Lastly, cell growth rate was studied during subchronic
exposure of the quantum dots to MRC‐5 and GM03440 cells (5‐15 nM). At 3‐, 24‐, and 48‐hour treatment
points with LDH release method, the relative toxicity range was from 0% to 50% at 15 nM to 500 nM
quantum dots. In the MMT cell viability experiment, the cell viability ranged from 100% to 25% at 15 nM to
500 nM quantum dots. In the trypan blue cell viability experiment, the viability range was from 100% to 60%
at 15 nM to 500 nM of quantum dots. Quantum dots were not mutagenic with and without metabolic
activation (S9‐mix). No statistically significant changes in cell growth, population doubling or cell
morphology were found for subchronic treatment of human primary skin or lung fibroblast cell lines with
various Qdot® nanoparticles. In the Comet assay, no significant DNA damage was seen across all tested
quantum dot types (Qdot® 655 ITK amino\carboxyl, Qdot® 565 ITK amino\carboxyl) at 50 nM. Some DNA
damage was observed at 500 nM, but was far below methyl methanesulfonate (MMS) control. Based on
the study results described above, it is our opinion that CdSe/ZnS‐based Qdot® nanoparticles are non‐toxic
at concentrations used for most biological applications (10 nM).
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TITLE: IN VIVO TOXICITY STUDY OF QUANTUM DOT NANOPARTICLES FOLLOWING INTRAVENOUS
ADMINISTRATION IN MICE
AUTHORS/INSTITUTIONS: S. Kim, Applied Biosystems, Foster City, CA
KEYWORDS: Quantum dot nanoparticles, Quantum dot toxicology, Quantum dot .
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Quantum dots provide the revolutionary
fluorescence performance inherent in the nanocrystal structure with a highly customizable surface for
directing the bioactivity of the nanocrystals or for conjugating them to a wide range of biomolecules of
interest, and hence are increasingly used in a wide variety of biomedical research. In this study, we have
evaluated various Qdot® nanocrystals (Qdot® 655 Carboxyl and PEGylated amine‐functionalized variant)
for in vivo toxicity in mice (CD‐1/female; 12 or 18 / group; intravenous via tail vein; 0.333 ‐33.3 nM/Kg, 5
ml/Kg). LD50 values could not be estimated as maximally concentrated dosages were found to be non‐
lethal in all cases, but limiting values will be described. Additionally, no physiological, behavioral, or
histological evidence of toxicological impact was observed within a wide range of practical working
dosages, even following repeated dosing. Nevertheless, at very high doses, some toxicity was seen in the
liver as determined by elevated liver enzymes (AST and ALT) after exposure to Qdot® 655 Carboxyl
nanoparticles. Interestingly, studies on related test materials showed no toxic effect on the liver even at
the highest dose strongly suggesting that particle composition is a strong determinant of toxicological
behavior at these high dosages. These physiological changes were further evidenced by subtle histological
changes found in the liver at the higher doses. Inflammatory changes were seen, predominantly around
the portal veins. There was an increase in inflammation with some areas showing necrosis and changes
suggesting early granuloma formation. In conclusion, clinical chemistry and histological changes were
observed only for the highest doses, which are significantly higher than practical concentration for imaging
in vivo in mice and the results of this study suggests that the Qdot® nanocrystals used in this study are not
toxic at a useful concentration for in vivo imaging applications (approx. 20 pmol/animal).

ABSTRACT FINAL ID: 2279 Poster Board 224
TITLE: Morphological assessment of multi‐wall carbon nanotubes in the lung after intratracheal instillation
in rats
AUTHORS/INSTITUTIONS: N. Kobayashi, M. Naya, J. Nakanishi, Research Institute of Science for Safety and
Sustainability, National Institute of Advanced Industrial Science and Technology, Tsukuba, Ibaraki, Japan;
S. Endoh, J. Maru, Institute for Environmental Management Technology, National Institute of Advanced
Industrial Science and Technology, Tsukuba, Ibaraki, Japan
KEYWORDS: MWCNT, intratracheal instillation, TEM.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Multi‐wall carbon nanotubes (MWCNTs) in
the lungs were morphologically assessed after their intratracheal instillation in rats. The average diameter
and length of individual fibers in the MWCNT samples used in this study were 67 nm and 1.5 μm,
respectively. Groups of male Crl: CD (SD) rats were intratracheally instilled with 0.04, 0.2, or 1 mg/kg body
weight of the MWCNTs, which were well dispersed in 1wt% Tween 80 solution. After the instillations, the
bronchoalveolar lavage fluid (BALF) of the rats was assessed for inflammatory cells and markers; further,
the lung, liver, kidney, spleen and cerebrum were histopathologically evaluated at time points of 3 days, 1
week, 1 month, 3 months, and 6 months post‐instillation. Further, the MWCNTs in the lungs of the rats
were morphologically assessed using light microscopy and transmission electron microscopy (TEM). The
toxicological features that were assessed in this study will be presented by Naya et al. at the same meeting
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(SOT2010). In this presentation, focus was placed on the morphology of the MWCNTs in the lungs. Light
microscopy revealed that MWCNTs that were deposited in the lungs of the rats were typically
phagocytized by the alveolar macrophages and sequentially accumulated in the alveoli until 6 months
post‐instillation. Further, 400 TEM photographs showed that all the MWCNTs were located in the alveolar
macrophages and not in the interstitial cells. Further, the sizes of 104 fibers in the MWCNTs that were
observed by the TEM were measured. The average diameters and length of the MWCNTs in the lungs were
60–70 nanometers and 1.5 μm, respectively. These results suggest that the MWCNTs deposited in the
lungs were presented in the individual fibers as they were instilled; further, the MWCNTs were then
phagocytized by the alveolar macrophages and were sequentially accumulated in the alveoli.

ABSTRACT FINAL ID: 2280 Poster Board 401
TITLE: Factors Affecting the Implementation of the Three Rs in Canadian Vaccine Quality Control Testing
AUTHORS/INSTITUTIONS: M. Long, G. Griffin, Canadian Council on Animal Care, Ottawa, Ontario, Canada
KEYWORDS: Three Rs, alternatives, vaccine.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): The biological origins of vaccines confer
risks unique among pharmaceuticals. Careful processing of vaccine components is important to avoid side‐
effects in susceptible individuals. Hence, vaccines are highly regulated and testing for safety and potency is
required before they can be released onto the market. This testing typically requires large numbers of
animals and often involves substantial pain and distress. As Canada’s organization for setting and
maintaining standards for the ethical use and appropriate care of animals in science, the Canadian Council
on Animal Care requires that animals be used only where no Replacement alternative exists, that animal
use is Reduced and that pain and distress are minimized (Refined) as far as possible. These Three Rs
principles are also recognized as an essential basis for better science. A case‐study approach was used to
identify opportunities and obstacles to the implementation of the Three Rs in vaccine testing in Canada.
Data was obtained through semi‐structured interviews performed with stakeholders involved in the
production, testing and evaluation of vaccines. Participants were probed on their knowledge of Three Rs
methods, the role of in vitro data in testing, motivation for test development, and international factors
which may affect Canadian vaccine policies. Factors identified were selected in part due to their high
frequency of response. Preliminary data shows that animal test variability, vaccine complexity and industry
initiatives provide opportunities for alternative test implementation, while obstacles to this process
include caution due to the vulnerability of the target population, validation of in vitro assays against in vivo
data, and market requirements. Preliminary results suggest that industry and the Canadian government
are open to implementing the Three Rs for vaccine quality control, but that the methods adopted must be
proven to be reliable and biologically relevant. Participants also recognized the need to work on
harmonization of regulatory requirements as a means of furthering the implementation of alternative
methods.

ABSTRACT FINAL ID: 2281 Poster Board 402
TITLE: New Chemical Notification in China, Perspectives from an Industry Toxicologist
AUTHORS/INSTITUTIONS: J. Dong, The Dow Chemical Company, Shanghai, China; R. Gao, The Dow
Chemical Company, Beijing, China; J. Bus, The Dow Chemical Company, Midland, MI
KEYWORDS: new chemical notification, China, local study.
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ABSTRACT BODY: Abstract Body (Late Breaking Submission): Regulations and guidelines on notification
of new chemicals in China has become increasingly comprehensive. In summary, data requirements are at
a tiered approach based on production or import volume. Regulatory agency is open to accept majority of
regulatory studies conducted according to principles of international guidelines and endeavor to update its
own regulatory guidelines. Finally, exposure assessment element is built into the regulatory system for
integrated assessment of new chemical safety. In detail, the following key regulations have been issued on
new chemical notification. 'Provisions on Environmental Management of New Chemical Substances' was
issued by State Environmental Protection Agency in Sept. 2003 and implemented in Oct. 2003. 'The
Guidelines for the Hazard Evaluation of New Chemical Substances' was issued by SEPA in 2004. Detailed
data requirements and evaluation procedures for potential hazards and exposure of new chemicals are
described. On January 19 of 2010, 'Provisions on Environmental Management of New Chemical Substances'
was issued by Ministry of Environmental Protection (MEP, former SEPA), replacing the 2003 version, which
will be enforced on Oct. 15, 2010. A few major changes are highlighted. For example, data requirements
follow a tiered approach for 4 categories of new chemicals based on production or import volume in 2010
version, compared to 3 in the '03 version; and data requirements for R&D, intermediates and polymers are
reduced. Specifically, two studies are still required to be conducted in testing facilities in China, including
acute fish toxicity and biodegradation studies. In summary, regulations of new chemicals in China are
developing rapidly. Capabilities and technical competency of testing facilities in China are yet to be
improved, including development of GLP system. A more structured and detailed risk assessment process
can be established for new chemical managment. Finally, new chemical management should be supported
by sound science and technology, and an art of knowledge and experiences.

ABSTRACT FINAL ID: 2282 Poster Board 403
TITLE: Towards Molecular Design for Hazard Reduction‐ Deriving Fundamental Relationships Between
Chemical Properties and Toxicity
AUTHORS/INSTITUTIONS: A. Voutchkova, J. Zimmerman, P. Anastas, Center for Green Chemistry, Yale
University, New Haven, CT; T. Osimitz, Science Strategies LLC, Charlottesville, VA; J. Emerson, Statistics
Department, Yale University, New Haven, CT
KEYWORDS: design, physical properties, toxicity.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): An understanding of how to rationally
design commercial chemicals with reduced toxicity is one of the ultimate goals of green chemistry. Some
50 molecular properties (e.g. dipole, molecular surface area) and bulk properties (e.g. solubilities in
aqueous and organic solvents) were predicted using QikProp, an established tool for predicting ADME
characteristics. The relationships between the in‐silico predicted properties and in‐vivo mammalian oral
toxicity (LD50) were analyzed for approximately 60000 chemical compounds from the National Library of
Medicine database. Property distributions of 650 compounds that are regulated by the EPA on the basis of
various toxic endpoints (Toxic Release Inventory) were compared to those of some 13M chemicals (ZINC
database) that are not regulated under TRI. The results of this analysis indicate that the physical/chemical
property distributions of TRI chemicals are statistically different from those of the ZINC chemicals,
particularly properties associated with bioavailability. Using a partition analysis several key
physical/chemical properties and ranges were identified that can be used to readily differentiate TRI
chemical characteristics from those of other non‐TRI chemicals. Partition analysis was further used to
distinguish compounds with greatest toxicity (lowest 5th percentile of LD50) from those with lowest
toxicity (LD50 > 95th percentile). For mice and rats the properties that are found most important in
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distinguishing between the most toxic and least toxic groups of compounds are shown to be electron
affinity and ionization potential – both dealing with the energies of the frontier molecular orbitals.
Concordance of oral LD50 values for mice, rats, dogs and rabbits are also examined to determine which
compounds show strongest concordance. These results provide important insights for the derivation of
property‐based rules for designing chemicals with reduced toxicity.

ABSTRACT FINAL ID: 2283 Poster Board 404
TITLE: OPTIMIZING THE INTERPRETIVE VALUE OF QUANTITATIVE URINALYSIS IN RENAL SAFETY
PHARMACOLOGY
AUTHORS/INSTITUTIONS: L. Ramaiah, M. Miyamoto, B.N. Spatzier, C.M. Kelly, Pathology, Huntingdon Life
Sciences, East Millstone, NJ
KEYWORDS: renal safety pharmacology, sources of variability, quantitative urinalysis.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Drug‐induced nephrotoxicity is routinely
detected biochemistry, semi‐quantitative urinalysis, and histopathology. However, BUN and creatinine lack
sensitivity, urinalysis is highly variable, and histopathology does not detect transient or functional
alterations. Thus, classical regulatory toxicology studies may not detect adverse renal pharmacologic
effects. The recognition of adverse renal pharmacodynamic effects requires sophisticated experimental
designs and quantitative evaluation of fluid and solute handling. Renal safety pharmacology studies must
be carefully designed and executed to minimize variability. With appropriate calculations and knowledge
of sources variation, drug effects on renal function can be identified and characterized.
In this retrospective study, renal function was evaluated in vehicle‐ and furosemide‐treated rats from 19
renal safety pharmacology studies. Our objectives were 1) to implement a renal safety pharmacology
program that can effectively detect renal functional alterations, 2) to identify sources of variation in renal
water and solute excretion and 3) to discuss how these affect the interpretation of measures of renal
function. Twenty four‐hour urines were collected during 2 time periods. Direct measurements included
body weight, urine volume, water intake, pH, osmolality, and quantitative urinalysis. Calculated measures
included fluid balance, renal solute and free water clearance and fractional excretion. Blood for
biochemistry was collected at the end of the urine collection. Under the current system, vehicle‐treated
rats showed variability that depended on study design but was small enough to detect potential drug‐
related effects. Much variability was eliminated after determination of fractional excretion. The most
important sources of variation were diurnal effects and fasting. Other sources of variation included strain,
sex, age, body weight. Finally, this system provides an excellent framework for the implementation of
biomarkers of renal injury, yielding a complete assessment of drug‐related renal effects.

ABSTRACT FINAL ID: 2284 Poster Board 405
TITLE: Detection of Drug Induced Phospholipidosis In Vitro
AUTHORS/INSTITUTIONS: T. Ackerson , J. Dwyer, M. Blazka, Z. Jayyosi, Sanofi‐Aventis, Bridgewater , NJ;
A. Amberg, Sanofi‐Aventis, Frankfurt , Germany; M. O'Grady , Invitrogen Life Technologies , Eugene , OR
KEYWORDS: Phospholipidosis, in vitro screening, isolated rat hepatocytes .
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Drug induced phospholipidosis is a common
side effect encountered in pre‐clinical drug development. We have developed an assay for detection of
drug induced phospholipidosis in rat primary hepatocytes in vitro. This assay measures the cellular
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retention of LipidTox Red™ phospholipdosis detection reagent. Rat primary hepatocytes were isolated and
cultured in 96 well collagen coated plates and dosed with a sub‐cytotoxic dosing range of a series of
reference compounds with LipidTox Red™ phospholipidosis detection reagent for 48hrs. The LipidTox
Red™ signal was normalized to cellular viability to generate a measure of the dose dependant, fold change
increase in phospholipid retention. To validate this method a series of reference compounds known to
induce phospholipdiosis in vivo were tested. The data generated indicated a strong dose‐dependant
increase in the LipidTox Red™ retention signal in hepatocytes treated with Amiodarone (+7‐fold),
Chloroquine (4‐fold) Zimelidine (5‐fold) and Imiprimine (5‐fold). Phenobarbital and APAP; compounds that
do not induce phospholipidosis in vivo were used as negative controls and showed no increase in the
signal of LipidTox Red™. This validated assay was used in the pre‐clinical detection of the phospholidosis
inducing potential of drug candidates by screening two compounds with unique chemical structures.
Compound A, with physical and chemical properties (pKA and clogP) predicted to have a high likelihood of
inducing phospholipidosis was shown to retain the LipidTox Red™ signal in vitro (+6.5 fold). However
Compound B with physical and chemical properties predicted to have a low potential to induce
phospholipidosis, did not retain the LipidTox Red™ signal in vitro. In Conclusion this assay was shown to
accurately predict the phospholipidosis‐inducing potential of a series of reference compounds known to
induce phospholipidosis in vivo. Furthermore this assay was shown to accurately predict the
phospholipidosis inducing potential of pre‐clinical drug candidates.

ABSTRACT FINAL ID: 2285 Poster Board 406
TITLE: Novel toxicogenomics drug screening assay to assess risk of drug‐induced neuropsychiatric adverse
events including suicidality.
AUTHORS/INSTITUTIONS: F. Allemand, D. Weissmann, L. Vincent, L. Cavarec, C. Plusquellec, C. Leborgne, J.
Pujol, R&D Department, Biocortech, Paris, France
KEYWORDS: functional toxicogenomics, in vitro screening, drug induced neuropsychiatric disorders.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Serious concerns were recently raised over
drug‐induced neuropsychiatric adverse events. We are developing a functional toxicogenomic drug
screening platform dedicated to early predictive neuropsychiatric toxicology and risk assessment.
Serotonin 2C receptors (5HT2CR) undergo a post‐transcriptional modification known as RNA editing,
whose alteration has been evidenced in several studies [1‐4], respective to various neuropsychiatric
conditions, including suicide. We used a unique proprietary technique [5] to measure simultaneously and
reliably all 5HT2CR RNA isoforms induced by editing and set up an in vitro and in vivo drug screening assay
evidencing drug‐induced alterations of 5HT2CR editing. Highly specific correlations were found, among 55
screened compounds, between certain drug‐induced 5HT2CR editing profiles and risk of neuropsychiatric
adverse events. Presentation will show supportive screening data, accordingly. The closer a candidate
drug’s 5HT2CR profile is to those of drugs for which neuropsychiatric adverse events were reported, the
lower the priority for further development or the higher the safety surveillance to put the candidate drug
under should be. 1. Niswender et al. (2001) RNA editing of the human serotonin 5‐HT2C receptor.
Alterations in suicide and implications for serotonergic pharmacotherapy. Neuropsychopharmacology, 24.
478‐91; 2. Gurevich et al. (2002) Altered editing of serotonin 2c receptor pre‐mRNA in the prefrontal cortex
of depressed suicide victims. Neuron, April 25, 349‐5; 3. S Dracheva et al. (2007) Increased serotonin 2C
receptor mRNA editing: a possible risk factor for suicid. Molecular Psychiatry, 1–10; 4. Weidong Yanga et al.
(2004) Altered RNA editing of serotonin 5‐HT2C receptor induced by interferon: implications for
depression associated with cytokine therapy. Molecular Brain Research 124 70–78; 5. Poyau et al. (2003)
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Identification and relative quantification of adenosine to inosine editing in serotonin 2c receptor mRNA by
CE. Electrophoresis 28(16):2843‐52

ABSTRACT FINAL ID: 2286 Poster Board 408
TITLE: Predicting Rat Liver Toxicity from Chemical Structure
AUTHORS/INSTITUTIONS: M. Pelekis, R. Fraczkiewicz, M. Waldman, W. Woltosz, Simulations Plus,
Lancaster, CA
KEYWORDS: Computational Toxicology, Liver Toxicity.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): The objective of this project was to develop
a classification hepatotoxicity model for four chronic rat liver Toxicities, namely, Hypertrophy, Necrosis,
Proliferative Lesions, and Tumors, using data on 242 compounds from the EPA ToxCast™ Phase I dataset.
We assembled an input file containing 242 structures in SMILES format, rat liver toxicity data converted
into a binary format (with any measured effect defined as "Toxic", and no effect labeled "Nontoxic"), and
results from ~500 in vitro assays in ToxCast as experimental descriptors. ADMET Predictor™ 4.0
(Simulations Plus, Inc.) was then used to calculate 325 molecular descriptors and ~80 predicted properties ‐
these were appended to the input file. Next, the ADMET Modeler™ module within ADMET Predictor was
used to train classification models of rat liver toxicities in multiple combinations of in vivo endpoints,
experimental and calculated descriptors, and calculated properties. The statistical methods applied in this
project included Artificial Neural Network Ensembles and Support Vector Machines. Each model was
validated with an external test set. This modeling effort resulted in building successful classification
models predicting rat liver toxicity endpoints with overall accuracy better than 74% (molecular descriptors
only) and better than 80% (mixed molecular and in vitro descriptors).

ABSTRACT FINAL ID: 2287 Poster Board 409
TITLE: A Novel Approach for Evaluating Carbamate Mixtures for Dose Additivity
AUTHORS/INSTITUTIONS: R. Li, Y. Pan, R. Lyles, Biostatistics, Emory University, Atlanta, GA; R. Hertzberg,
Biomathematics Consulting, Atlanta, GA; L.T. Haber, TERA, Cincinnati, OH; V. Moser, D. Herr, J.E. Simmons,
NHEERL, US EPA, Research Triangle Park, NC
KEYWORDS: mixture, risk assessment, carbamates.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Two mathematical approaches were used to
test the hypothesis of dose‐addition for a binary and a 7‐chemical mixture of N‐methyl carbamates,
toxicologically similar chemicals that inhibit cholinesterase (ChE). In the more novel approach, mixture
data were not included in the analysis. One dose‐response model formula (e.g., exponential, logistic) was
identified that best fit each single chemical data set. The single chemical data were combined into a
composite data set, and a combined prediction model (CPM) developed by fitting the dose‐additive
version of the selected model to the composite data. The CPM was evaluated for how well it described the
composite data. This approach evaluates proportionality across the component chemicals, such as
expressed by relative potency factors, and is necessary but not sufficient for consistency with dose‐
additivity. In the second approach, the mixture model (MM) (a dose‐response model of the same
mathematical form as the CPM), was fit to the actual mixture data along a fixed ratio ray (component
proportions are fixed), and evaluated for model fit. Finally, the MM was statistically compared with the
CPM, based on a null hypothesis of dose additivity. Comparison of models provides more information than
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simply evaluating whether the CPM matches the mixture data, by allowing an overall evaluation of
consistency (rather than a dose by dose evaluation). This process identifies parameters where there is
disagreement, suggesting biological processes to investigate for an interaction. Applying these
approaches yielded mixed results. For example, the CPM agreed with the single chemical models for RBC
and brain ChE inhibition for the binary mixture, but some parameters (primarily slope for brain ChE and
plateau for RBC ChE) differed between the CPM and MM. Results consistent with additivity and potential
reasons for uncertain results and/or lack of consistency with additivity are explored. (This abstract does
not reflect EPA policy.)

ABSTRACT FINAL ID: 2288 Poster Board 410
TITLE: Negative or Neutral Arsenic Slope for Bladder Cancer and Lung Cancer Mortality among Low‐Dose
(Mean well water arsenic level < 150 ug/L) Villages in Southwest Taiwan
AUTHORS/INSTITUTIONS: S.H. Lamm, S. Robbins, CEOH, LLC, Washington, DC; S.H. Lamm, M. Feinleib,
Johns Hopkins University, Baltimore , MD; S.H. Lamm, R. Chen, Georgetown University, Washington, DC;
J. Lu, American University, Washington, DC
KEYWORDS: Arsenic, Cancer Risk, Low Dose.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Previous analysis of internal cancer
mortality in the Blackfoot Disease (BFD) endemic area of Southwest Taiwan (Wu et al., 1989) has
demonstrated significant associations at high (> 350‐400 ug/L) well water arsenic levels, with a wide range
of predictions at low arsenic levels (Morales et al., 2000). The data for each of the 42 study villages include
both bladder and lung cancer deaths and person‐year distributions by age and sex as well as well water
arsenic levels for generally 1‐4 wells. Village exposure levels are summarized by their median, mean, or
maximum well water arsenic level with low‐dose being < 150 ug/L. The 18 villages with median well arsenic
< 150 ug/L have a range of 10‐770 ug/L with three villages having a maximum well arsenic of 590‐770 ug/L.
The 15 villages with mean well arsenic < 150 ug/L have a range of 10‐172 ug/L; the 14 villages with maximum
well arsenic < 150 ug/L have a range of 10‐126 ug/L. We used age‐adjusted Poisson regression to examine
the dose response relationships for bladder and lung cancer deaths in the low‐dose villages. Analyses were
conducted for males and females, separately and combined, and for bladder and lung cancer deaths,
separately and combined. For low‐dose (mean < 150 ug/L) villages, the “b” coefficients were significantly
negative in all bladder cancer models, both for bladder cancers by themselves and for bladder cancers and
lung cancers combined. The “b” coefficients were negative, but not statistically significant, for the lung
cancer models. Age was a significant variable in all of the models. Village well water arsenic level was not
found to be a predictor of bladder and lung cancer deaths among the low‐dose villages in the BFD area
internal cancer study (Wu et al., 1989), whether defined by median, mean, or maximum. The analytical
results of these data are not consistent with a linear no‐threshold model of carcinogenic risk.

ABSTRACT FINAL ID: 2289 Poster Board 411
TITLE: PROBABLISTIC SCREENING‐LEVEL POPULATION RISK ASSESSMENT OF NAPHTHALENE EXPOSURE
AUTHORS/INSTITUTIONS: B. Magee, ARCADIS, Chelmsford, MA; J. Hinz, School of Aerospace Medicine, US
Air Force , Brooks City‐Base, TX; D. Anders, Altus Air Force Base, US Air Force, Altus Air Force Base, OK
KEYWORDS: Naphthalene, URF, Neuroblastoma.

2010 Society of Toxicology 49th Annual Meeting
Late‐Breaking Abstracts
ABSTRACT BODY: Abstract Body (Late Breaking Submission): In 2004, EPA proposed a naphthalene URF
of 0.12 (mg/m3)‐1 for total nasal tumors (olfactory epithelial neuroblastomas + respiratory epithelial
adenomas). For olfactory epithelial neuroblastomas, EPA proposed a URF of 0.054 (mg/m3)‐1. A US
screening‐level population risk assessment compared the observed number of olfactory epithelial
neuroblastomas to the number that would be predicted with the above URFs. Nine scenarios were
evaluated to represent the range of exposures historically experienced from 1930‐1980, including exposure
to moth repellants; wood, coal, kerosene, and oil heating emissions; cigarette smoke; and gasoline.
Because of the inherent uncertainties in quantifying historical exposures, a probabilistic analysis was
performed using exposure and latency period distributions. Results indicate that the total predicted
burden of naphthalene‐induced nasal tumors per year in the US would be on average 64,162 rare nasal
tumors, of which 28,348 would be olfactory epithelial neuroblastomas. The 5th percentile to 95th
percentile range of results was 43,884 to 93,825 total rare nasal tumors and 19,423 to 41,528 olfactory
epithelial neuroblastomas. These predicted numbers using EPA’s proposed URFs are much greater than
the number of these tumors actually observed per year, which are 910 total nasal tumors and 66 olfactory
neuroblastomas for the period 1973‐2006. In addition, an evaluation of the published literature on workers
who were exposed to naphthalene‐containing complex mixtures (creosote, coal tar, and coal tar pitch)
revealed no reported cases of nasal tumors. This suggests that the use of rat nasal tumor data to derive
naphthalene URFs for humans should be re‐evaluated. The data presented are excerpted from a
manuscript that was accepted on February 8, 2010 for publication in a peer‐reviewed journal. The US Air
Force has cleared the manuscript for public release and has catalogued it for internal purposes as
document number AFRL‐SA‐BR‐JA‐2009‐0013.

ABSTRACT FINAL ID: 2290 Poster Board 412
TITLE: Weight‐of‐Evidence Analysis of Exposures to Dioxins and Dioxin‐Like Compounds and Associations
with Thyroid Hormone Levels during Early Development
AUTHORS/INSTITUTIONS: L.E. Kerper, J.E. Goodman, C. Petito Boyce, R.L. Prueitt, L.R. Rhomberg,
Gradient, Cambridge, MA
KEYWORDS: Dioxins, Thyroid hormones, Weight of Evidence.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Thyroid hormones are vital for proper
development of brain function and cell growth. Recent studies have suggested a possible link between
dioxin exposure and circulating thyroid hormone levels. We conducted the first comprehensive analysis of
epidemiological studies that assess associations between developmental exposure to dioxins or dioxin‐like
compounds (DLCs) and circulating thyroid hormones in infants and children. We identified 23 studies that
measured exposures to various types of dioxins and DLCs as well as markers of thyroid function, such as
thyroid stimulating hormone (TSH), total thyroxine (T4), free T4, total triiodothyroxine (T3), free T3, and
thyroid‐binding globulin concentrations in cord blood or circulation. We used a weight‐of‐evidence
approach to critically review the studies, applying a structured framework that includes rigor, power,
corroboration, universality, proximity, relevance, and coherence. We looked for consistency and patterns
within and across studies and examined whether associations were real and reproducible. While some of
the studies reported associations between levels of dioxins and/or DLCs and some biomarkers of thyroid
function, the majority of observed associations were not statistically significant. Moreover, we found no
clear and consistent effects across studies for any of the hormone levels examined. While a number of
studies showed a statistically significant association with exposure for a given marker of thyroid function,
other studies showed either no change or changes in the opposite direction for the same thyroid function
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marker. Similarly, when we analyzed the results considering developmental stage, there were no clear and
consistent effects at any age from birth through 12 years. Our analysis shows there is no clear correlation
between background exposures to dioxins and DLCs and thyroid function biomarkers in neonates, infants,
and children, and suggests that background exposures to these chemicals do not affect thyroid function
during development.

ABSTRACT FINAL ID: 2291 Poster Board 513
TITLE: In vitro high content imaging approach to predict drug induced kidney toxicity.
AUTHORS/INSTITUTIONS: M. Uteng, D. Germano, V. Riebel, O. Grenet, P. Couttet, F. Pognan, A. Wolf, M.
Dong, Investigative Toxicology, Novartis, Basel, Switzerland
KEYWORDS: microscopy, biomarkers, nephrotoxicity.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): The aim of this project was to develop an in
vitro high content microscopy strategy to predict acute and chronic‐like kidney toxicity. This approach will
allow to profile new compounds for potential renal toxicity during the early drug development phases, and
to select chemicals for their best ratio benefit/risks, thereby reducing the later attrition rate. Hence, in the
end this approach should also reduce animal usage as well as saving time and money. Acute and chronic
toxicity were examined in In vitro human kidney cell cultures (RPTEC‐hTERT cell line), treated with CisPlatin
and Cyclosporin A, which are known to cause kidney toxicity in human. Kidney damage biomarkers,
Lipocalin2, Kim‐1, Osteopontin and GSTα were monitored by automated immunofluorescent microscopy
(Cellomics ArrayScanTM). Acute toxicity was induced by single high doses treatments for 48hr, while the
chronic‐like toxicity was induced by repetitive low doses treatments for 30 days. Only high cytotoxic doses
of cyclosporin A (20μM) short term treatment resulted in a 3 fold increase of the biomarkers. However,
after 30 days of repeated treatment at a low dose of 2.5μM Cyclosporin A and 1.5 μM CisPlatin, a 3 fold
increase of Lipocalin‐2 and GSTα were observed without any sign of overt cytotoxicity. These results
demonstrate that it is possible to mimic clinical observations of kidney damage by monitoring biomarkers
in in vitro cell cultures at relevant concentrations and regimen. To our knowledge, this is the first time that
repetitive long‐term treatments with non‐cytotoxic doses of a cell culture system demonstrates a potential
toxicology‐relevant predictivity of in vivo adverse events induced by chronic therapies. Currently, further
explorations are undertaken to better understand the drug induced responses of various biomarkers and
their mechanisms in vitro.

ABSTRACT FINAL ID: 2292 Poster Board 514
TITLE: A Study to examine the In Vivo Stimulation of multiple inflammatory markers using LPS and an anti‐
CD3 monoclonal antibody in the Cynomolgus monkey
AUTHORS/INSTITUTIONS: I. Veillette, Toxicology, Charles River, Senneville, Quebec, Canada;
L. LeSauteur, S. Lavallee, R. Falvo, S. Legris, V. Allegret, K. Elliacin, Immunology, Charles River, Senneville,
Quebec, Canada
KEYWORDS: proinflammatory cytokines, In vivo model, immunotoxicity.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): A study was undertaken to evaluate the
effect of Lipopolysaccharide (LPS, Sigma) and anti‐CD3 antibody (Clone FN‐18, Cell Sciences) on cytokines,
chemokines, complement factor, blood immunophenotyping and C‐Reactive Protein (CRP) using the
monkey as a model.
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Two monkeys were administered LPS (10 µg/kg) or an anti‐CD3 monoclonal antibody (200 µg/kg) by a slow
bolus intravenous injection, into a peripheral vein. Samples were collected at predose, 1, 3, 6 and 24 hours
post injection for analysis of the following parameters:
‐ Cytokines (IL‐1β, IL‐2, IL‐4, IL‐6, IL‐8, IL‐10, TNF‐α, IFN‐γ and GM‐CSF)
‐ Chemokines (MCP‐1, MIP‐1α, MIP‐1β and RANTES)
‐ Complement Factors (Bb fragment, C3a and C4d)
‐ CRP
In addition, blood samples were collected for immunophenotyping predose, 3 and 24 hours post injection
and the following lymphocyte populations were measured:
‐ Total T cells
‐ Helper T cells
‐ Cytotoxic T cells
‐ B cells
‐ NK cells
‐ Activated T‐Helper cells
Moderate release of IL‐6, TNF‐α, MIP‐1β, MCP‐1 and CRP was observed after administration of LPS. The
immunophenotyping and complement factors data showed no change from the baseline results. After
administration of anti‐CD3 antibody, a sequential release of several cytokines and chemokines (TNF‐α, IL‐2,
IL‐6, IL‐8, IFN‐γ, MCP‐1, MIP‐1β and CRP) at substantial concentrations was observed, with all levels
returning to baseline 24 hours post injection. An increase in Bb fragment and C3a concentrations was also
observed after anti‐CD3 injection, indicating an activation of the alternate pathway of the complement.
The immunophenotyping data showed that the T‐cells were depleted 3 and 24 hours post injection. The
results have shown the analytical methods to be appropriate to monitor release of inflammatory markers
in the context of preclinical toxicology studies.

ABSTRACT FINAL ID: 2293 Poster Board 515
TITLE: Objective Brain Abnormalities by 3T MRI and EEG in Gulf War Illness
AUTHORS/INSTITUTIONS: R. Briggs, S. Cheshkov, H. Lu, X. Li, R. McColl, T. Ferree, Radiology, UT
Southwestern, Dallas, TX; D. Buhner, R. Haley, Epidemiology/Internal Medicine, UT Southwestern, Dallas,
TX; J. Hart, Ctr Brain Hlth, UT Dallas, Dallas, TX
KEYWORDS: Gulf War, Neuroimaging, biomarker of neurotoxicity.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Rationale: Lack of objective biomarkers of
Gulf War illness (GWI) has impeded diagnosis, treatment and compensation. Methods: GW veterans
studied 10 years earlier, classified by symptoms into syndrome variants 1‐3 (N = 11, 16, 11) and a control
group (N = 14), were studied with multimodal MR studies performed at 3T and a 64‐channel EEG measuring
scalp electrical potentials. MR spectroscopy of right and left basal ganglia (RBG, LBG) yielded NAA/Cr ratios
and transverse relaxation time (T2) for NAA, Cr, and Cho. SPECT and MR arterial spin labeling (ASL)
measured regional cerebral blood flow (rCBF), and phase‐contrast MRI estimated global CBF, at baseline
and after a physostigmine infusion stimulating central muscarinic receptors. Diffusion tensor imaging (DTI)
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with 50 diffusion‐encoding directions measured directional diffusion of brain tissue water of white matter
fiber tracts. Results: NAA/Cr was lower in BG of all 3 syndrome groups compared to controls, significantly
so in LBG, replicating findings 10 years earlier. Syndrome 2 NAA and Cr T2 values in LBG and Cho T2 values
in RBG were significantly elevated compared to controls. Cholinergic stimulation decreased global CBF in
controls but increased it in Syndrome 2, replicating findings 10 years earlier. As before, regional group
differences in physostigmine response were seen in amygdala, hippocampus, and caudate. Diffuse
differences in white matter DTI parameters were found between Syndrome 2 and other groups. Significant
differences from controls in resting EEG power were noted for Syndromes 1 (decreased frontal midline
beta), 2 (increased temporal delta) and 3 (decreased left frontal alpha). Conclusions: Multi‐modal imaging
identified several objective biomarkers that distinguish ill GW veterans from control veterans, which are
being tested again in a larger population sample of GW veterans. Statistical analyses are beginning to
define an efficient diagnostic strategy.

ABSTRACT FINAL ID: 2294 Poster Board 516
TITLE: Functional Neuroimaging Shows Abnormalities in Brain Function underlying symptoms of Gulf War
Illness
AUTHORS/INSTITUTIONS: W. Ringe, B. Rypma, Psychiatry, UT Southwestern, Dallas, TX; R. Briggs, K.
Gopinath, Radiology, UT Southwestern, Dallas, TX; M. Kraut, Neuroradiology, Johns Hopkins U, Baltimore,
MD; T. Odegard, Psychology, UT Arlington, Arlington, TX; J. Bartlett, Behav & Brain Sciences, UT Dallas,
Dallas, TX; B. Crosson, Psychology, U Florida, Gainesville, FL; J. Hart, Ctr for Brain Hlth, UT Dallas, Dallas, TX;
R. Haley, Epidemiology/Internal Medicine, UT Southwestern, Dallas, TX
KEYWORDS: Gulf War, Neuroimaging, biomarker of neurotoxicity.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Rationale: Disagreement continues over
whether the major symptoms of Gulf War illness (GWI) are due to the effects of emotional stress on
multiple organ systems or neurotoxic damage to brain. To study basis for symptoms of Gulf War illness
(GWI) we directed multimodal functional magnetic resonance imaging (fMRI) at main symptoms.
Methods: Subjects were 57 Gulf War veterans, classified by symptoms into three syndrome variants (N = 11,
16, and 11) and control group (N = 14). Ten fMRI paradigms were administered to subjects during a 6‐day
neuroimaging protocol. The fMRI paradigms included quantitative sensory stimuli for warmth and heat
pain; emotionally evocative pictures; memory encoding and retrieval of words, objects, pictures and
names; strings of letters; digit‐symbol pairs; word pairs; visual cues; and word cues. Results: The fMRI
paradigms demonstrated the following brain dysfunction in ill veterans compared with controls:
hippocampal dysfunction underlying short‐term memory problems, striatal dysfunction underlying
attentional problems, reduced PFC activation indicative of compromised executive function,
hypoactivation to sensory areas related to warm detection and hyperactivation of sensory areas related to
pain, hyperactivity of amygdala to emotional stimuli, and increased and aberrant functional connectivity
related to hyperarousal symptoms. The 3 syndrome variants showed different patterns of abnormalities in
line with symptom differences. Conclusions: Multimodal fMRI identifies a broad array of brain dysfunctions
underlying the major symptoms of GWI, favoring a neuropathic process affecting the brain rather than an
emotional reaction involving diverse organ systems.
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ABSTRACT FINAL ID: 2295 Poster Board 517
TITLE: DNA repair capacity as a potential biomarker for breast cancer
AUTHORS/INSTITUTIONS: J.L. Matta, E. Negron, L. Morales, W. Vargas, Pharmacology, Physiology and
Toxicology, Ponce School of Medicine, Ponce, Puerto Rico; M. Echenique, Auxilio Mutuo Hospital, San
Juan, Puerto Rico; F. Sanchez Gaetan, J. Gonzalez Cruz, Damas Hospital, Ponce, Puerto Rico; E. Ramirez
Lizardi, Concordia Building, Ponce, Puerto Rico; A. Torres, Surgery, Ponce School of Medicne, Ponce,
Puerto Rico; J. Ortiz Rosado, Santa Maria, Ferrocarril ST, Ponce, Puerto Rico; G. Bolaños, San Lucas
Hospital, Ponce, Puerto Rico; S. Santiago Medina, Dr. Pila Hospital, Ponce, Puerto Rico; J. Laboy, R. Barnes,
Outpatient Clinic, Ponce School of Medicine, Ponce, Puerto Rico; A. Romero, Urb. Villa FLores, Marginal ST,
Ponce, Puerto Rico; M. Bayona, Public Health Program, Ponce School of Medicine, Ponce, Puerto Rico
KEYWORDS: breast cancer, DNA repair, epidemiology.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): A case‐control study in women was
undertaken in which 283 breast cancer (BC) incident cases and 479 controls (762 participants) were
recruited concurrently during 3 years to study their DNA repair capacity (DRC) in lymphocytes using the
host cell reactivation assay with a luciferase reporter gene. The DRC method was evaluated as a potential
breast cancer biomarker aimed at determining the risk of a woman to 1) develop breast cancer, or 2) be
free of breast cancer based on the DRC individual level. Women with BC had a 56% average decrease in
DRC as compared to controls (p < 0.001). The 3.67% DRC level, in the scale presented has a potential value
as a biomarker, being useful to rule out disease in low prevalence or low risk populations. Two examples
on the applicability of the procedure to a human population are presented in terms of its potential for
screening of breast cancer: (1) 76.2% sensitivity and 81.2% specificity when comparing all breast cancer
types combined with a group of controls (p = 0.0008), and a 92.9% sensitivity and 82.9% specificity when
comparing infiltrating ductal carcinoma of the breast with a group of controls (p = 0.0001). The method
described should be further evaluated in prospective studies to identify women pre‐disposed to BC as an
addition to various screening, diagnostic and risk assessment tests for BC.

ABSTRACT FINAL ID: 2296 Poster Board 521
TITLE: Metabolism of Aflatoxin B1 in Turkey Liver Microsomes: the Relative Roles of Cytochrome P450s 1A5
and 3A37
AUTHORS/INSTITUTIONS: S. Rawal, R.A. Coulombe, Department of Veterinary Sciences and the Graduate
Toxicology Program , Utah State University, Logan, UT
KEYWORDS: cytochrome P450, aflatoxin B1, turkey.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): The extreme sensitivity of turkeys to
aflatoxin B1 (AFB1), is associated with efficient epoxidation by hepatic microsomal cytochrome P450s 1A5
and 3A37 to the electrophilic exo‐aflatoxin B1‐8,9‐epoxide (exo‐AFBO). The combined presence of 1A5 and
3A37 in the turkey liver, both of which metabolize AFB1 to AFBO and to detoxification products AFM1 and
AFQ1, respectively, complicates kinetic analysis of metabolism in turkey liver microsomes (TLMs).
Furthermore, these enzymes follow Michaelis‐Menton and Hill’s kinetics, respectively. Here, we examined
the reaction kinetics of AFB1 oxidation in TLMs, using antisera directed against CYP1A5 and 3A37, to
identify the isoform responsible for epoxidating AFB1. Pretreatment with anti‐CYP1A5, inhibited AFBO
formation, which was especially marked at low, submicromolar (~0.1 µM), while treatment of incubations
with anti‐CYP3A37 immune serum inhibited AFBO formation, which was most evident at much higher (> 50
µM) AFB1 concentrations. At 0.1 µM AFB1 CYP1A5 contributed to about 98% of the total AFBO formation. At
this concentration, CYP1A5 was responsible for a much higher ratio (50:1) of activation to detoxification
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product (AFBO: AFM1) compared to CYP3A37. Kinetic constants indicate that CYP1A5 acts as the higher
affinity, while CYP3A37 as the lower affinity isoform for AFB1. In total, the data presented here supports
the conclusion that CYP1A5 is the dominant enzyme responsible for bioactivation and metabolism at
environmentally‐relevant AFB1 concentrations that are in the range seen in the livers of AFB1 ‐exposed
animals, and likely plays an important role in the extreme sensitivity of turkeys to aflatoxicosis. Supported
in part by 2007‐35205‐17880 from the USDA AFRI Animal Genome program

ABSTRACT FINAL ID: 2297 Poster Board 522
TITLE: Predicting Km and Vmax of Cytochrome P450 isoenzymes in humans.
AUTHORS/INSTITUTIONS: M. Pelekis, J. Zhang , R. Fraczkiewicz, M. Bolger , M. Waldman , W. Woltosz ,
Simulations Plus, Lancaster, CA; K. Enslein , Enslein Research, Inc, Rochester, NY
KEYWORDS: P450, Vmax, KM, Modeling.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Michaelis‐Menten constant (Km) and
maximum metabolic rate (Vmax) are two important parameters of the activities of cytochrome P450
(P450) isoenzymes which constitute a superfamily of hemoproteins and are responsible for most of the
phase I drug metabolism in humans. For example, almost 70% of all phase I drug metabolisms are mediated
by P450 3A4, 2D6, and 2C9. In this poster we report the development of in silico models for predicting the
kinetic parameters, Km and Vmax, for hydroxylation transformation reactions mediated by five important
human P450 enzymes 1A2, 2C9, 2C19, 2D6, and 3A4 for use in human physiological
pharmacokinetic/pharmacodynamic (PK/PD) models. Experimental Km and Vmax data for 40‐70 substrates
for each isoenzyme were compiled from the literature. The software tool ADMET PredictorTM 4.0
(Simulations Plus, Inc., Lancaster, CA 93534, USA, www.simulations‐plus.com) was used to calculate
molecular descriptors for the substrates. An Artificial Neural Network Ensemble (ANNE) methodology was
then used to develop individual models for each isoenzyme for the estimation of Km and Vmax. The
developed in silico models can be used not only to predict a new structure’s human CYP kinetic parameters
Km and Vmax, but are also useful for other practical applications. For example, for a lead structure or an
existing drug, the predicted values could be used to assess the likely impact on CYP metabolism due to
changes in molecular structure during molecule design. These models are expected to be used in human
PK/PD models to support human health risk assessments and to support decision‐making in drug
discovery.

ABSTRACT FINAL ID: 2298 Poster Board 523
TITLE: Modeling and docking of all 209 PCB congeners to all five zebrafish CYP1s
AUTHORS/INSTITUTIONS: J.J. Stegeman, J.V. Goldstone, Biology, Woods Hole Oceanographic Institution,
Woods Hole, MA
KEYWORDS: cytochrome P450, PCB, polychlorinated biphenyl.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): We have annotated all of the 89
cytochrome P450 (CYP) genes in zebrafish, and begun to assess their roles in toxicological contexts,
focusing on polychlorinated biphenyls (PCBs). Planar PCBs have been found to uncouple CYP1A,
contributing to oxidative stress. However, binding to specific CYPs is known for few PCB congeners, and
for few CYPs. We have used high‐throughput ligand docking to examine the interactions of all 209 PCB
congeners with the five zebrafish CYP1 enzymes. The five zebrafish CYP1s exhibit different aromatic
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hydrocarbon receptor (AHR) regulation, AHR2‐ligand inducibility, and developmental expression [1‐3].
Homology models were constructed for all five CYP1s based on the human hCYP1A2 structure (2HI4) using
Modeler. Multiple models were constructed and refined for each CYP1, and the best‐ProCheck‐scoring
model was chosen for docking. PCB congener structures and partial charges were minimized using semi‐
empirical methods (PM6 Hamiltonian in Mopac) and assigned Gasteiger‐Marsili partial charges. Docking
was carried out using Autodock Vina with the active site defined as in hCYP1A2. We observed minimal
correlation between calculated binding affinity and computed logP values. Congeners with fewer than 5
but more than 2 chlorines tended to exhibit higher binding affinities with all CYP1 models. Strong
correlations in estimated binding affinities were found between the AHR2‐regulated CYP1A, CYP1B1,
CYP1C1, and CYP1C2, but the non‐AHR2 regulated CYP1D1 exhibited no overall correlation with the other
CYP1s in the binding affinities. Furthermore, while di‐ortho substituted PCBs, such as PCB153, were found
to dock poorly to CYP1A, calculated binding affinities were much higher for CYP1D1. Refinement of this
approach may yield important clues as to the functions of CYP in the metabolism of toxic substrates. (NIH
R01‐ES015912, and the Superfund Research Program at Boston University 5‐P42‐ES007381)
[1] J. V. Goldstone, et al. (2009) Arch Biochem Biophys 482 7‐16.; [2] M. E. Jonsson, et al. (2007) Toxicol
Appl Pharmacol 221 29‐41.; [3] M. E. Jonsson, et al. (2007) Toxicol Sci 100 180‐93.
ABSTRACT FINAL ID: 2299 Poster Board 524
TITLE: Initial Catalytic Characterization of Five Zebrafish CYP1 Proteins Expressed In Yeast
AUTHORS/INSTITUTIONS: P. Urban, D. Pompon, CNRS, Gif‐sur‐Yvette, France; B. Woodin, L. Behrendt, J.
Stegeman, Woods Hole Oceanographic Institution, Woods Hole, MA
KEYWORDS: cytochrome P450, zebrafish, CYP1s.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Zebrafish express five CYP1 genes, CYP1A,
CYP1B1, CYP1C1, CYP1C2 and CYP1D1. The first four are induced by the AHR agonists TCDD or PCB126, while
CYP1D1 is a CYP1A‐like gene that is not induced. Tissue and developmental differences in expression
suggest these CYPs may play different roles. We expressed these five zebrafish CYP1 genes in yeast, to
assess catalytic function. Yeast strain WR, which also is transfected with cytochrome P450 reductase gave
good expression of CYP1 proteins based on levels of a V5 epitope tag (added to the protein product by the
vector). Activities with alkoxyresorufin substrates (ethoxy‐, methoxy‐, pentoxy‐ and benzyloxyresorufin)
were assessed using intact cells with endogenous NADPH, and also with microsomal fractions prepared
from the various strains. Control yeast showed no activity with any substrate. Microsomes of yeast
expressing CYP1A showed appreciable EROD and MROD activities (89 and 56 pmol/min/mg, respectively)
and also showed slight BROD and PROD activity. CYP1C1 and CYP1C2 also showed activities with all four
substrates, with highest EROD rates with 1A2. CYP1D1 had low activities with all four resorufin substrates.
Results with CYP1B1 were equivocal. Greater expression of CYP1C1, 1C2 and 1D1 was achieved with an
alternate vector. Microsomes from these yeast also showed higher rates of AlkROD activity for CYP1C2.
The CYP1Cs both were active with EFEEE, (a 7‐ethoxy substituted fluorescein derivative), while CYP1D1 was
not. The kcat of CYP1C2 with 7‐ER is greater than that of human CYP1A1, and among the highest seen. The
EROD/MROD ratios and activities with EFEEE suggest CYP1C2 is like mammalian CYP1A1, while CYP1D1 is
more like CYP1A2. CYP1C1 is similar to both. The results with indicator substrates suggest that activities of
zebrafish CYP1s may differ also with endogenous and/or xenobiotic substrates; those studies are
underway. (NIH grants R01ES015912 and 5P42ES007381 to JJS.)
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ABSTRACT FINAL ID: 2301 Poster Board 632
TITLE: Safety and Immunogenicity of an Inhaled Dry‐powder Measles Vaccine
AUTHORS/INSTITUTIONS: E. Krause, C.S. Godin, AVANZA Laboratories, LLC, Gaithersburg, MD; D. Griffin,
Molecular Microbiology and Immunology, Johns Hopkins Bloomberg School of Public Health, Baltimore,
MD; C. Shermer, BD Technologies, RTP, NC; P. Rota, Measles Virus Unit, CDC, Atlanta, GA; S. Winston, B.
Quinn, Aktiv‐Dry LLC, Boulder, CO
KEYWORDS: measles vaccine, vaccine safety assessment, inhalation.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Needle‐free aerosol delivery of a dry‐
powder measles vaccine may provide an effective and low‐cost means of immunization of children in
developing countries. The advantages over that of the freeze‐dried marketed product are that the dry‐
powder vaccine is stable at ambient temperature, and requires no reconstitution or use of needles for
clinical use. Aktiv‐Dry has developed an alternative to freeze drying of the measles virus that results in
preservation of viral potency and particle sizes optimal for alveolar deposition. Therefore, the purpose of
this study was to evaluate the safety and immunogenicity of the dry‐powder measles vaccine when
administered as a single dose to Rhesus monkeys. Two dry powder inhalers in development, PuffHaler®
and Solovent™, were utilized, and the animals were dosed once by either nasal delivery or by inhalation
delivery. The control groups received the marketed measles vaccine via subcutaneous injection. Animals in
the treatment groups received 50 mg of dry powder measles vaccine via PuffHaler inhalation and nasal
administration or Solovent inhalation and nasal administration. All vaccinated animals developed
protective levels of neutralizing antibodies (>120 mIU/ml). Animals remained healthy throughout the
course of the study; no effects on clinical observations, body weights, respiration rates, or breathing
patterns were noted. The monkeys were subsequently sent to Johns Hopkins University where they were
challenged with live measles virus; in immunized animals no clinical symptoms and low viremia in 2 of 16
animals was observed. A subsequent GLP study is underway to evaluate the toxicology and
immunogenicity of the dry‐powder measles vaccine administered twice to Rhesus monkeys by inhalation
using either the PuffHaler or Solovent devices.

ABSTRACT FINAL ID: 2304 Poster Board 635
TITLE: HPLC‐MS/MS Assay for Dried Blood Spot Analysis: Exploring Sensitivity, Reproducibility and
Automation
AUTHORS/INSTITUTIONS: S. Dhungana, M.S. Allen, B. Kuebler, Bioanalytical Division, Enthalpy Analytical,
Inc., Durham, NC
KEYWORDS: Dried blood spots, HPLC‐MS/MS, Assay Validation.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Dried blood spot (DBS) technology
combined with the analytical capability of modern mass spectrometers (LC/MS/MS) has recently emerged
as an important method for quantitative analysis of small molecules. DBS‐LC/MS/MS is an attractive
alternative to the conventional plasma based assays used to study the toxicokinetics of exposures or
pharmacokinetic profiling of a new drug. Advantages of DBS include: small sample volume, reduced
number of study animals, sample collection ease, reduced sample shipping and storage costs, and
analyte’s matrix stability. Thus, DBS is attractive for pharmaceutical drug development and toxicology.
Small sample sizes (15‐20uL) challenge DBS assays to meet low sensitivity requirements in sub‐ng/mL
quantitation range. However, drug analytes with high ionization efficiency allow assay optimization to
achieve a lower limit of quantitation (LLOQ) in the pg/mL range. Here, we report a HPLC‐MS/MS assay with
a linear concentration range of 50‐5000 pg/mL that has been validated for the quantitative bioanalysis of
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desipramine (Des) in DBSs prepared from K2EDTA human whole blood. Des was spiked in blood and DBSs
were generated on DMPK cards using 20uL of blood. A 3 mm punch was used to extract Des with 100uL of
40% methanol in 0.1% formic acid. Two different approaches to incorporate the internal standard (IS), Des‐
d3, were evaluated during validation. First, a conventional approach involved the inclusion of IS in the
extraction solvent. In a novel approach, DMPK cards were spotted with IS prepared in MeOH and were
allowed to dry prior to blood spotting. The DBSs were extracted with 40% methanol in 0.1% formic acid.
Both approaches yielded data with great precision and accuracy (within ±15%). This novel approach
attempts to address potential irregularities in the extraction step, but it showed a slightly greater variation
in the IS signal. Manual and robotic blood spotting of QC samples were also directly compared during
validation. We conclude DBS shows great promise for pharmacologic and toxicokinetic studies.

ABSTRACT FINAL ID: 2309 Poster Board 640
TITLE: Toxicology Studies with N‐Acetyl‐L‐Serine
AUTHORS/INSTITUTIONS: E.L. van de Mortel, B. Delaney, Regulatory, Pioneer Hi‐Bred Intl., Inc., Ankeny, IA;
Z. Shen, Corporate Center for Analytical Sciences, DuPont, Wilmington, DE; J. Barnett, Charles River
Laboratories Preclinical Services, Horsham, PA; L. Krsmanovic, BioReliance, Rockville, MD; A. Myhre,
Haskell Global Centers for Health & Environmental Sciences, DuPont, Newark, DE
KEYWORDS: mutagenicity, acute toxicity.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): N‐Acetyl‐L‐Serine (NAS) is a component of
dietary proteins and a minor constituent of foods as a free amino acid. The current paper reports the
outcome of toxicology studies conducted to assess the safety of NAS. No evidence of mutagenicity was
observed in the Reverse Bacterial Mutation Assay. Genotoxicity was not observed in the Bone Marrow
Micronucleus assay conducted in mice. No mortalities or evidence of adverse effects was observed in
Sprague‐Dawley (SD) rats following acute oral administration at a dose of 2000 mg of NAS/kg of body
weight. Similarly, no evidence of adverse effects was observed in SD rats following repeated dose dietary
exposure (28 days) to targeted doses of 100, 500, or 1000 mg of NAS/kg of body weight/day. All rats
survived until scheduled sacrifice and no biologically significant differences were observed in any of the
response variables from the NAS exposure groups compared with untreated control groups. Based on
these results, NAS does not represent a risk for mutagenicity or genotoxicity, is not acutely toxic, and the
no‐observed‐adverse‐effect‐level (NOAEL) for systemic toxicity from repeated dose dietary exposure to
NAS is 839.7 and 893.6 mg of NAS/kg of body weight/day for male and female rats, respectively.

ABSTRACT FINAL ID: 2311 Poster Board 642
TITLE: Methodology for Critical Evaluation of Experimental Safety Data for Use in Human Risk Assessment
AUTHORS/INSTITUTIONS: L. Jones, E. Lauer, C. Quan, M. Singal, L. Smith, Research Institute for Fragrance
Materials, Inc., Woodcliff Lake, NJ; S. Schneider, Firmenich, Inc., Princeton, NJ; R. Foxenberg, Kimberly‐
Clark, Neenah, WI
KEYWORDS: Structure Activity Relationships, Toxicological Database, Fragrance Ingredients.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): An inventory and systematic critical
evaluation of select toxicological studies was performed. The Research Institute for Fragrance Materials
(RIFM) database includes RIFM‐sponsored studies, company‐sponsored studies, and published papers
from the open literature. As skin is the primary route of exposure for fragrance materials, an organized
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approach to identify important potential hazards from dermal exposure has already been developed1. The
present report describes a method for reviewing and scoring articles relevant to human inhalation risk
assessment. An evaluation protocol was created based on factors such as appropriate sample size and
control groups, adequate methodological descriptions, and relevant endpoints. Inter‐rater reliability was
established across reviewers, and after thorough evaluation, each study was designated Useful, Useful
with Limitations, or Not Useful. Detailed data tables containing summaries of key study information are
searchable by several parameters. Most common in vivo studies involved acute exposure to rats or mice,
and most human studies focused on pharmacologic or pharmacokinetic endpoints. Ultimately, RIFM will
use the outcome of these reviews to identify data gaps and design research. The results will not only
provide companies with read‐across information useful toward weight of evidence evaluations for
informed inhalation risk assessment but will also assist in REACH registration initiatives, publication of
fragrance material reviews by RIFM, and quantitative risk assessment for International Fragrance
Association Standards.
1

Ford R.A., Domeyer B., Easterday O., Maier K. and Middleton J. (2000) Criteria for development of a
database for safety evaluation of fragrance ingredients. Regulatory Toxicology and Pharmacology, 31, 166‐
181.

ABSTRACT FINAL ID: 2312 Poster Board 643
TITLE: Mesothelioma in U.S. Automotive Mechanics: Reported vs Expected Number of Cases in 1975‐2007
AUTHORS/INSTITUTIONS: B. Finley, D. Galbraith, ChemRisk, Santa Rosa, CA; L. Scott, Division of
Environmental Health Sciences, University of Minnesota School of Public Health, Minneapolis, MN
KEYWORDS: mesothelioma, mechanics, asbestos.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Automotive brakes and clutches contained
asbestos until at least the mid‐1970’s. Some scientists have suggested that published cases of
mesothelioma in auto mechanics are sufficient proof that asbestos exposures during brake repair can
cause disease. However, mesothelioma is also known to occur spontaneously (no asbestos exposure and
no known cause) at a consistent rate in the general population. In this analysis, we present the first
comparison of published mesothelioma case reports in automotive mechanics to an “expected” value
derived from labor statistics and measured “background” rates of mesothelioma for the U.S. population. A
total of 172 cases describing diagnoses and/or deaths involving mesothelioma or malignant neoplasm of
the pleura in U.S. mechanics were initially identified. The details regarding diagnosis and/or actual
occupational experience as an auto mechanic as well as presence or absence of other mesothelioma risk
factors, such as known or suspected amphibole asbestos exposures, were evaluated for each case. Of the
original 172 cases, 55 were determined to be individuals with professional experience as auto mechanics
who had been diagnosed with pleural mesothelioma and were not known to have any other potential
occupational risk factors for this disease. Using a published “background” rate for pleural mesothelioma of
three cases per million individuals per year, we estimated that 444 cases of pleural mesothelioma would
have occurred spontaneously in current or former auto mechanics during the 1975‐2007 time period.
Hence, our findings are consistent with epidemiological studies of auto mechanics and indicate that the
number of reported mesothelioma cases do not exceed the number expected to occur in the general, non
asbestos‐exposed population.
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ABSTRACT FINAL ID: 2313 Poster Board 644
TITLE: Characterization and normalization of cholinesterase activity in rat saliva
AUTHORS/INSTITUTIONS: J.N. Smith, S. Lee, C. Timchalk, Biological Monitoring & Modeling, Battelle
Memorial Institute, Pacific Northwest Division, Richland, WA; E.M. Klohe, Carroll College, Helena, MT
KEYWORDS: cholinesterase, saliva, biomonitoring.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Cholinesterases (ChE) are enzymes that
catalyze the hydrolysis of carboxylic esters, such as the neurotransmitter acetylcholine. Organophosphate
(OP) pesticides, which are commonly used in agriculture, inhibit ChE activity, and ChE inhibition in plasma
and red blood cells is used routinely as a biomarker for human OP exposure. Currently, salivary ChE activity
is being explored as a potential non‐invasive biomarker for OP exposure, however little is known about
baseline ChE activity. In order to characterize baseline salivary ChE, saliva was collected from 5 adult male
Sprague‐Dawley rats over 2 h, salivary ChE was measured using the Ellman assay, and total salivary protein
was measured using the bicinchoninic acid (BCA) protein assay. Comparison of total ChE activity indicated
that rat salivary ChE is variable among individual rats at each time point of collection (coefficient of
variation (CV) ranging 33‐65%) and over the entire duration of collection for each rat (CV ranging 16‐104%).
Overall CV for all rats over the entire collection time was 67%. Variation of total protein in saliva was also
observed among individuals at each collection time (CV ranging 36‐57%) and over the duration of collection
for each individual (CV ranging 15‐105%) as well. Protein content and total ChE activity were correlated (0.73
correlation coefficient, p < 0.001), and normalization of ChE activity by total protein resulted in a CV
reduction to 37% for all rats over the entire collection time. These results demonstrate the variability of
salivary ChE activity and suggest that salivary protein may be useful to normalize ChE activity in saliva for
biomonitoring purposes.

ABSTRACT FINAL ID: 2314 Poster Board 645
TITLE: Blood concentration of Zink, Manganese, Chromium and Cadmium are independently related to
abdominal obesity in the general elderly population
AUTHORS/INSTITUTIONS: M.P. Lind, M. Rönn, Department of Medical Sciences, Occupational and
Environmental Medicine , Uppsala University, Uppsala, Sweden; L. Lind, Department of Medical Sciences,
Acut and Internal Medicine, Uppsala University, Uppsala, Sweden
KEYWORDS: obesity, metals, elderly.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): BACKGROUND: Environmental
contaminants have recently been implicated in the pathogenesis of obesity. The present study AIMS to
explore the relationship between concentrations of some toxic metals and of some essential metals which
have the potential to be toxic and to induce obesity. MATERIAL AND METHODS: In the Prospective Study
of the Vasculature in Uppsala Seniors (PIVUS) study, obesity was evaluated by body mass index (BMI),
waist circumference and fat mass determined by dual‐energy X‐ray absorptiometry (DXA) together with 11
different trace and heavy metals in blood (Al, Cd, Co, Cr, Cu, Hg, Mn, Mo, Ni, Pb and Zn) in 1016 subjects
aged 70 years. RESULTS: In multiple regression analysis, blood concentrations of Zn and Mn were
positively (p< 0.05) and Cr and Cd negatively related (p< 0.05) to waist circumference and trunk fat
measured by DXA independently of each other and following adjustment for gender, total daily energy
intake and intake of carbohydrates, proteins and fat as well as for serum creatinine. These four metals
were less consistently related to BMI and total body fat compared with waist circumference and trunk fat.
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CONCLUSION: A set of metals (Zink, Manganese, Chromium and Cadmium) were independently related to
abdominal obesity in the general elderly population.

ABSTRACT FINAL ID: 2320 Poster Board 703
TITLE: Evaluation of Concentration‐Response Options for Diacetyl in Support of Occupational Risk
AUTHORS/INSTITUTIONS: M.J. Kohrman ‐Vincent, A. Maier, A. Parker, L.T. Haber, TERA, Cincinnati, OH;
KEYWORDS: diacetyl, occupational exposure limit, risk assessment.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): The current emphasis on occupational
exposures to diacetyl has led to new research on its effects. We evaluated whether the data are sufficient
to develop a health‐based occupational exposure limit (OEL) to support the transition from a hazard‐based
risk management approach to a quantitative occupational risk assessment approach. Inhalation health
effects data were evaluated and issues and uncertainties related to occupational risk assessment needs
were identified. A systematic hazard characterization, supported by both the toxicology and epidemiology
literature, showed that the respiratory tract effects of diacetyl are the primary end points of relevance for
developing an OEL. A concentration‐response assessment was completed using tracheobronchial effects
in mice as the critical endpoint The resulting benchmark concentration (lower bound estimate or BMCL)
was adjusted to a human equivalent concentration of 1.8 ppm. A composite uncertainty factor of 10 was
recommended to account for extrapolation from a BMCL in an animal study and for human variability in
sensitivity. The resulting OEL recommendation of 0.2 ppm as a time weighted average was supported by
the current occupational epidemiology literature. This evaluation showed that a health‐based OEL value
can be derived for diacetyl with moderate to high confidence.

ABSTRACT FINAL ID: 2323 Poster Board 706
TITLE: Key Aspects of U.S. EPA’s External Review Draft Toxicological Review of Trichloroethylene
AUTHORS/INSTITUTIONS: P. White, W.A. Chiu, A.S. Bale, S. Barone, R. Brown, G.S. Cooper, K.Z. Guyton, M.
Gwinn, J. Jinot, S. Makris, J. Schaum, C. Siegel Scott, Office of Research and Development, US EPA,
Washington, DC; J.C. Caldwell, M.V. Evans, N. Keshava, Office of Research and Development, US EPA,
Research Triangel Pard, NC; J. Lipscomb, Office of Research and Development, US EPA, Cincinnati, OH;
KEYWORDS: risk assessment, pharmacokinetics, meta analysis.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Trichloroethylene (TCE) is a designated
Hazardous Air Pollutant, a common groundwater contaminant, and present in at least 1,500 hazardous
waste sites. The U.S. Environmental Protection Agency (EPA) recently released a draft Toxicological
Review of TCE for public comment and external peer review. This assessment comprises a comprehensive,
up‐to‐date review of over 3000 studies of TCE and its metabolites, and incorporates advice from previous
reviews and consultations from the U.S. EPA Science Advisory Board, the National Research Council, and
public comments. Included in the assessment are (1) an overview of sources of exposure to TCE; (2)
reviews of the data on the toxicokinetics of TCE and its metabolites; (3) development of an updated PBPK
model of TCE and metabolites; (4) characterization of the hazard posed by TCE exposure, including
carcinogenicity and non‐cancer health effects, based on the available scientific evidence; (5) reviews and
analyses of the role of metabolites/metabolism in TCE toxicity and the hypothesized modes of action of
TCE health effects; and (6) a quantitative risk assessment for TCE non‐cancer and cancer effects. This
presentation summarizes key aspects of the assessment, particularly focusing on the use of quantitative
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methods such as meta‐analysis, physiologically based pharmacokinetic (PBPK) modeling, and probabilistic
analyses to support EPA’s key draft conclusions and findings for both hazard and dose‐response
assessment.

ABSTRACT FINAL ID: 2324 Poster Board 707
TITLE: Estimating Inhalation Exposure to Fragrance Materials in Air Freshening Products Using a Two‐Zone
Residential Indoor Air Dispersion Model
AUTHORS/INSTITUTIONS: M. Pandian, infoscientific, Henderson, NV; M. Singal, L. Jones, L. Smith, RIFM,
Woodcliff Lake, NJ; F. Joachim, S.C. Johnson, Racine, WI; N. Corea, S.C. Johnson, Camberley, Surrey, United
Kingdom
KEYWORDS: Inhalation, Air modeling, Computational modeling.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Fragrance materials are released to the
breathing zone during the use of various air freshening products in residential environments. Low vapor
pressure chemicals remain in the room of use until removed by air exchange with the rest of the residence
or the outdoor environment; high vapor pressure chemicals are removed more quickly. A Two‐Zone
Residential Indoor Air Dispersion model was used to determine the concentration profile of selected
materials released from three air freshening product categories (candles, heated plug‐in, and aerosol air
fresheners). Emissions were specified by release rates and release durations. The two zones are the room
in which the product is used and the rest of the residence. Volumes and air flow rates for the two zones
represent a typical single family residence in the European Union. The model is based on mass balance
principles and generates concentration profiles and average summaries for each of the two zones. Air
concentrations of select materials were evaluated through the model to determine the potential for
human inhalation exposure. Utilizing the upper limit for defined input values and the 90th percentile
concentration of the material of interest in each product type, peak air exposure estimates were
determined following intended use in a single family residence. When eugenol (vp = 0.009 mmHg at 20°C),
at a concentration of 0.26%, was modeled in an aerosol air freshener in a bathroom setting (10 m^3), the
peak air concentration in the bathroom was 0.02 mg/cm^3 and <0.0002 mg/cm^3 in the rest of the
residence (188.5 m^3) accounting for air exchange between the bathroom, the rest of the residence and
the outdoors. The cumulative inhalation exposure was calculated to be 4.23 x 10^‐6 mg/kg/day. In
comparison with previously published experimental aerosol exposure data, the model predicted air
concentrations above actual experimental values supporting the use of the model for inhalation risk
assessment goals.

ABSTRACT FINAL ID: 2325 Poster Board 708
TITLE: In Vitro Subcutaneous Absorption of Fenthion using Female Abdominal Skin
AUTHORS/INSTITUTIONS: A.M. Hormann, Environmental Resources & Policy, Southern Illinois University,
Jackson, MO
KEYWORDS: in vitro subcutaneous, dermal exposures, organophosphate pesticide.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Primary exposure routes for
organophosphates are through inhalation, ingestion, and dermal absorption. When the neuromuscular
system is compromised depending on the amount, it can impair or kill the agricultural worker.
Organophosphates account for 33% of all pesticide related poisoning reported by the Environmental
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Protection Agency. Health outcomes from an exposure can result in reproductive harm, carcinogenic
mutations, and endocrine disruption. This pilot‐study used fenthion, an organophosphate pesticide, with
the primary route of exposure in the abdominal area of females. The research focused on the difference
that could exist between the experimentally derived permeability‐coefficients and the calculated
permeability‐coefficients from the literature. Previously performed experiments showed it was feasible to
develop experimentally based estimates for permeability‐coefficients of skin absorption and penetration.
Flux measurements were taken at five specific points in time during non‐steady state and then compared
to the predicted results using steady‐state equations. Three different concentrations of Fenthion were
tested using in vitro technology with skin samples analyzed on the gas chromatogram (EPA method
8141B). Absorption (flux) was measured and permeability‐coefficients (P) were calculated based on Fick’s
law of diffusion. Experimentally derived permeability‐coefficients were compared with predictive models.
Electrical capacitance was used to determine if the skin was breached. Results showed that there was not
a significant difference from most of the models in the literature. This study supports the premise of
developing scientifically‐defensible experimentally based estimates for permeability‐coefficients of dermal
absorption and penetration. Furthermore, this suggests that non‐steady state can be used in the predictive
equations to calculate permeability.

ABSTRACT FINAL ID: 2329 Poster Board 715
TITLE: HOUSTON AIR TOXICS BIOMARKERS OF EXPOSURE STUDY
AUTHORS/INSTITUTIONS: D.R. Tietze, T.J. McDonald, K.C. Donnelly, School of Rural Public Health, Texas
A&M University Health Science Center, College Station, TXD.R. Tietze, G. Zhou, T.J. McDonald, K.C.
Donnelly, Interdisciplinary Faculty of Toxicology, Texas A&M University, College Station, TX
KEYWORDS: Biomarker, Exposure Assessment, VOCs.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Complex chemical mixtures are prevalent in
modern society. This study investigated the utility of measuring various biomarkers of exposure to volatile
organic compounds (VOCs) in human populations, and compared these biomarkers with air sampling data.
Families were recruited from Manchester, a neighborhood near the Houston Ship Channel (Study
Population) and in Aldine, a community in North Houston (Reference Population). Biological samples were
collected from 50 study participants in Manchester and 48 participants from the Aldine. Blood and urine
were extracted and analyzed for VOCs using headspace solid‐phase micro‐extraction/gas chromatography‐
mass spectrometry. Biomarkers of oxidative damage were quantified in white blood cells by 32P‐
postlabeling for DNA adduct analysis. The Texas Commission on Environmental Quality provided air
sampling data from stationary monitors located in Aldine and Manchester. During the time period
monitored there were no significant differences in the amount of VOCs in the study areas, and a 12‐month
rolling average reported all VOCs below the TCEQ long‐term screening values. Results from VOC biological
analysis agree with air data, showing mean blood benzene concentrations in the control community (0.59
ng/mL) were higher, but not significantly different than that observed in the exposed community (0.40
ng/mL). In contrast, oxidative DNA lesions were measured in the two study areas, and the total levels of
oxidative DNA damage products showed a significant difference between Manchester (7.67 RAL x 109)
and Aldine (5.74 RAL x 109) (P<0.05). A long‐term goal of these studies is to educate families within each
community with information about the impact of the environment on their health and knowledge of how
to improve their health and the health of their children.
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ABSTRACT FINAL ID: 2337 Poster Board 212
TITLE: ASSESSMENT OF COMPOUND EFFECTS ON THE STEROIDOGENIC PATHWAY AS AN EARLY
DETECTION OF FUNCTIONAL TOXICITY
AUTHORS/INSTITUTIONS: J.M. Goodwin, M. Pletcher, Compound Safety Prediction, Pfizer, Groton, CT
KEYWORDS: endocrine, steroidogenesis.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): A number of commonly observed side
effects associated with therapeutic compounds can be traced to a disruption of endocrine function.
Chemicals that interact with hormone receptors or with the enzymes mediating hormone
biotransformation can interfere with reproduction, development, cognitive and memory function and
other hormonally‐mediated processes, such as stress response, inflammation and immune response, and
carbohydrate metabolism. The goal of this work was to develop an in vitro assay that would
simultaneously be predictive of drug‐induced human hormone synthesis dysregulation, provide
mechanistic insight, and be high throughput in nature. We used cell lines that had been previously
validated as having an intact and reactive steroidogenic pathway, including R2C (rat Leydig), Y1 (mouse
adrenal), MLTC‐1 (mouse Leydig), and H295R (human adrenal) cells. The lines were assessed for the
potential of compounds to alter the gene expression of the enzymes that mediate steroidogenesis. Fifteen
compounds were selected based on published effects on adrenal function and/or steroidogenesis in vivo.
For example forskolin and angiotensin II have been shown to stimulate secretion of cortisol and
aldosterone, respectively. The compounds were dosed based on a maximum 10% unspecific cyotoxicity
concentration. The RNA was then extracted and Q‐PCR reactions were run to quantitate transcription of
STAR, 3BHSD, CYP17A1, CYP11B1, CYP11B2, CYP19A1, CYP21A2, CYP11A1, NR5A1, and NR0B1. To determine the
physiological relevance of the gene changes, hormone secretion into the medium was also measured and
correlated with changes observed in gene expression. We observed compound‐specific changes in the
expression of the enzymes of the steroidogenic pathway and these expression changes resulted in
alterations in hormone secretion by H295R cells. This work represents the first steps in the development of
a high throughput assay to be used early on in the development process to identify chemicals acting as
disruptors of the production or transformation of steroid hormones.

ABSTRACT FINAL ID: 2345 Poster Board 207
TITLE: OLIMPIC ‐ OVERCOMING CURRENT LIMITATIONS IN METABOLISM PREDICTION OF INDUSTRIAL
CHEMICALS
AUTHORS/INSTITUTIONS: L. Terfloth, A. Tarkhov, J. Gasteiger, Molecular Networks GmbH, Erlangen,
Germany; M. Bausen, T. Bernshausen, E. Fabian, K. Wiench, BASF SE, Ludwigshafen, Germany
KEYWORDS: Metabolism, Chemical reactivity, Risk assessment.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Strategic combinations and tiered
application of alternative testing methods to replace or minimize the use of animal models in risk
assessment is attracting much attention. The aim of the CEFIC‐LRI funded OLIMPIC project is to provide
improvements in the prediction of metabolism of industrial chemicals in mammals. The holistic
investigation will consider in vivo, in vitro and in silico data in order to identify discrepancies between the
different methods and to enhance the predictive power of in silico models for metabolism.
In this poster we will report on the compilation of a data set on the metabolism of chemicals in rats, the
measurements of S9 in vitro metabolism data for additional 30 compounds, the evaluation of the software
package TIMES based on the experimental measurements, and the chemoinformatics reactivity modeling.
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The metabolic degradation of the food dye Curcumin (E100) will be exemplarily shown. Four metabolites
of curcumin could be detected by LC/UV and LC/MS/MS after standard incubations in rat liver S9‐fraction in
a cofactor (NADPH) containing buffer system at 37 °C. The metabolites result from either the O‐
demethylation reaction of an aromatic methoxy group or the reduction of the two α,β‐unsaturated
carbonyl groups. Five metabolites of curcumin are predicted by TIMES. Only the metabolite resulting from
O‐demethylation was detected in vitro and in silico. Neverthless, the principal functionalization reactions
were predicted correctly. The chemoinformatics reactivity modeling with MOSES.RiskAssessment predicts
the metabolite resulting from the O‐demethylation as main metabolite. In addition, the glucuronidation or
sulphation of the aromatic hydroxyl group is predicted.

ABSTRACT FINAL ID: 2346 Poster Board 208
TITLE: pCEC: a toxicoinformatics system for risk evaluation and toxicity prediction of environmental
chemicals
AUTHORS/INSTITUTIONS: H. Sone, H. Zaha, H. Akanuma, Rsearch Center for Environmental Risk, National
Institute for Environmental Studies, Tsukuba, Japan; W. Fujibuchi, Computational Biology Research Center,
Advanced Industrial Science and Technology, Tokyo, Japan; S. Ohsako, Graduate School and Faculty of
Medicine, The University of Tokyo, Tokyo, Japan
KEYWORDS: toxicoinformatics, gene expression, predictive toxicity.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): pCEC (Profiles of Chemical Effects on Cells)
is a toxicoinformatics database with a system of classifying chemicals that have effects on human health.
This database stores and handles gene expression profiling information and categories of toxicity data.
Chemicals are classified according to the specific tissues and cells they affect, the gene expression changes
they induce, their toxicity and biological functions in this database system. The pCEC system also analyzes
relationships between chemicals and the genes they affect in specific tissues and cells. The reason why we
developed pCEC is to support decision‐making within the context of environmental regulation. Especially,
exposure to environmental chemicals during fetal and newborn development may result in a
predisposition to various disorders such as cancer, learning disabilities and allergies later in life. The
identification and prediction of hazardous chemicals using limited information are important issues in
human health risk management. Therefore, various toxicity information including lethal dose 50 (LD50),
toxicity pathways and pathological data were loaded into pCEC. pCEC is also a facility for query, analysis
and prediction of unknown toxicochemical reaction pathways and biomarkers which are based on
toxicoinformatical data mining approaches. This database is available online at
http://project.nies.go.jp/eCA/cgi‐bin/index.cgi. The current version of the database has information on the
hepatotoxicity, reproductive toxicity and embryotoxicity of chemicals.

ABSTRACT FINAL ID: 2353 Poster Board 406
TITLE: A Sensitive HCS Assay to Evaluate Linezolid Toxicity, Using Sub‐Lethal Cytotoxic Measurements in
HepG2 Cells
AUTHORS/INSTITUTIONS: K. Tsaioun, R. Annand, M. Jacewicz, C. Gebert, J. Gilbert, Apredica, Watertown,
MA
KEYWORDS: High‐content analysis, drug‐induced liver injury, in vitro heapatotoxicity.
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ABSTRACT BODY: Abstract Body (Late Breaking Submission): Linezolid, a member of the oxazolidinone
family of antibiotics, has been approved for treatment of drug resistant gram positive bacterial infections,
but prolonged treatment can lead to adverse effects in the liver, which have been associated with
impaired mitochondrial function, likely via inhibition of mitochondrial protein synthesis. Linezolid
treatment has been found to inhibit mitochondrial function in clinical trials with patients treated with
linezolid, isolated microsomes, and various cell lines. However, the development of less toxic analogs is
impaired by a lack of sufficiently sensitive and practical in vitro models against which to screen. These
experiments investigate the practicality of a multiplexed assay using HepG2 cells and high content
screening (HCS) approaches, termed ‘sub‐lethal hepatotoxicity.’ This assay measures multiple sub‐lethal
parameters of cytotoxicity, including cytochrome C release, nuclear size changes and mitochondrial
potential changes. Overnight cultures of HepG2 cells in 96‐well microtiter plates were treated with serial
dilutions of linezolid for 48 or 120 hours, then stained with fluorescent markers. The fluorescence of four
parameters was measured in a Cellomics ToxInsight Reader (Thermo). This assay was compared to a
regular cytotoxicity assay where growth inhibition was determined with MTT. Although linezolid is
surmised to inhibit mitochondrial protein synthesis, no change from control values was observed in cell
growth or mitochondrial membrane potential after 48 hours incubation, even at high concentrations. Cell
growth was inhibited at high linezolid concentrations only after 120 hours. At lower concentrations, some
of the other measurements indicated sub‐lethal damage. The lowest detectable toxic dose of linezolid was
100μM in the cytotoxicity assay but less than 10μM in the sub‐lethal hepatotoxicity assay. The increased
sensitivity to linezolid in the sub‐lethal hepatotoxicity assay leads us to conclude that it is a practical and
sufficiently sensitive screening tool to evaluate linezolid analogs in vitro.

ABSTRACT FINAL ID: 2354 Poster Board 407
TITLE: COMBINED NMR SPECTROSCOPY‐AND MASS SPECTORMETRY‐BASED METABOLOMICS OF
ETHANOL‐INDUniversity of California ED FATTY LIVER
AUTHORS/INSTITUTIONS: H. Fernando, B.S. Kaphalia, S. Ansari, Pathology, University of Texas Medical
Branch at Galveston, Galveston, TX; S. Ansari, Biochemistry and Molecular Biology, University of Texas
Medical Branch at Galveston, Galveston, TX
KEYWORDS: fatty liver, lipids, metabolomics.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Alcoholic fatty liver (steatosis) an early and
reversible stage of alcoholic liver disease is characterized by lipid accumulation in the hepatocytes. This
early stage also advances to steatohepatitis, fibrosis, cirrhosis and ultimately to hepatocellular carcinoma.
Therefore, identification of the altered lipids at fatty liver stage could be important in understanding the
progression of the disease. Male Fischer 344 rats were fed 5% alcohol in a Lieber‐DeCarli diet. Control rats
were pair‐fed an equivalent amount of maltose‐dextrin. After one month, animals were sacrificed, livers
and plasma obtained. The lipids from livers and plasma were extracted and analyzed by proton nuclear
magnetic resonance (1H NMR) and/or phosphorus (31P) NMR spectroscopy and by positive ion
electrospray ionization mass spectrometry (MS). The NMR and MS data obtained were subjected to
multivariate statistical analysis. The cluster analysis and the principal component analysis of 1H NMR and
31P NMR data of lipid extracts suggest that ethanol exposure in rats significantly alters lipid metabolome
of the livers as well as plasma. Changes in lipids extracted from the livers identified by 1H NMR reflected
the changes in the plasma, while comparison of 1H NMR and 31P NMR data offered identification of several
phospholipids altered in the livers. Besides confirming the identity of several altered lipids by MS analysis,
we also obtained structural information on carbon chain lengths of various fatty acid moieties and lipid
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classes. Our results suggest that using combined NMR and MS analyses approaches, we can characterize
various lipid classes such as cholesterol, triglycerides and phospholipids that are affected due to ethanol‐
induced fatty liver formation.

ABSTRACT FINAL ID: 2355 Poster Board 408
TITLE: LOCOMOTOR ACTIVITY OF ZEBRAFISH. AGE, STRAIN, LIGHT STIMULUS AND ETHANOL TOXICITY
AUTHORS/INSTITUTIONS: D. De Groot, C. De Esch, R. Nederlof, O. Marlies, A. Wolterbeek, TNO Quality of
Life, Zeist, Netherlands ; H. van der Linde, R. Willemsen, Erasmus Medical Center, Rotterdam, Netherlands ;
KEYWORDS: zebrafish, motor activity, developmental neurotoxicity.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Several characteristics warrant the zebrafish
a refining animal model for (regulatory) toxicity testing in rodents, thereby contributing to the Principles
of Animal 3Rs (Replacement, Reduction, Refinement), e.g. its small size, ease of obtaining a high number
of progeny, external fertilization, transparency and rapid development of the embryo, and a basic
understanding of its gene function and physiology. Certain stereotypic behaviour has been characterised
and behavioural assessments developed, allowing also developmental neurotoxicity testing. In his context
we explored the general (motor) activity pattern of zebrafish larvae, using a 96‐well microtiter plate and a
video‐tracking system. Effects of light and darkness on locomotion of zebrafish larvae of different ages
(Zodiac strain, 5, 6 and 7 days post fertilization (dpf)) were studied, followed by a comparison of the
activity of different wild type strains (Zodiac, AB and TL, 6 dpf). Finally, locomotion was measured in
zebrafish larvae (AB strain, 6 dpf) after exposure to different concentrations of ethanol (0; 0.5; 1; 2 and
4%). Light/darkness effects: locomotor activity was initially low in the first period of light but increased to a
more or less steady state after 10 min. This was followed by a sharp increase in activity when the light was
switched off, followed by a sharp decrease in activity when returned to light again. Age /strain effects: six
day old zebrafish showed the highest activity throughout the whole session; the activity of Zodiac larvae
was significantly higher in both light periods, while the AB strain larvae showed a markedly lower activity
throughout the whole session. Ethanol effects: acute ethanol increased the locomotor activity at 2% and
severely decreased activity at 4%. Similar effects are seen in rats. Together, the results support the
suggestion that zebrafish may act as an animal refining alternative for toxicity testing in rodents. Age and
strain differences must be taken into account.

ABSTRACT FINAL ID: 2357 Poster Board 410
TITLE: A benchmark dataset for DILI study developed in the FDA’s Liver Toxicity Knowledge Base (LTKB)
project
AUTHORS/INSTITUTIONS: V. Vijay, M. Chen, Q. Shi, W. Tong, SYSTEMS TOXICOLOGY, NCTR/FDA, Jefferson,
AR
KEYWORDS: Drug‐Induced Liver Injury, Hepatotoxicity, Knowledge Base.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Drug‐Induced Liver Injury (DILI) is the most
important concern in the drug development and approval process. In fact, hepatotoxicity is recognized as
such a significant problem that its study is prevalent in both public and private research communities. We,
at the FDA’s National Center for Toxicological Research, set forth to develop a Liver Toxicity Knowledge
Base (LTKB) that integrates the hepatoxicity data in the public domain with in house omics studies with
aims to provide a wealth of focused knowledge and data mining tools for hepatotoxicity. The LTKB is
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expected to support the FDA when the hepatotoxicity issues are raised during the review process. This
presentation discusses the rational and strategy to develop a concise database of DILI‐associated drugs of
this project. Initially, more than 1000 drugs were compiled through rigorous text mining from the literature
and other drug databases. Some 160 DILI‐associated drugs were finally identified based on DILI keywords
in FDA approved drug label, commercial availability and >10 years market use. The selection and
classification of compounds in LTKB database is objective and reproducible when compared to other
databases. Moreover, researchers will find diverse information about the LTKB drug list, such as DILI
classification, therapeutic use, pharmacokinetic data, DILI mechanisms and drug labels. The information in
this database will be constantly updated and, in future, we will include gene expression data, information
on molecular targets (genes, proteins, RNAs) and liver toxicity pathways for all of the drugs in the
database. Our comprehensive and robust database of DILI‐associated drugs can serve as a benchmark
dataset for the DILI study by the research community.

ABSTRACT FINAL ID: 2358 Poster Board 411
TITLE: EFFICACY OF BIOSCAVENGER AGAINST INHALED SOMAN USING NEUROBEHAVIORAL FUNCTION
TESTS IN CYNOMOLGUS MACAQUES
AUTHORS/INSTITUTIONS: A.E. Sivillo, P. Sabourin, M.R. Perry, Battelle, Columbus, OH; A.J. Bonvillain, T.M.
Myers, Neurobehavioral Toxicology Branch, United States Army Medical Research Institute of Chemical
Defense, Aberdeen Proving Ground, MD
KEYWORDS: bioscavenger, soman, neurobehavioral.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Previous studies have demonstrated the
enhanced survival of nonhuman primates (NHP) to intramuscular challenge with chemical agents when
pretreated with butyrylcholinesterase (BChE), an enzyme that binds organophosphorus (OP) compounds
in stoichiometric amounts. The efficacy of Bioscavenger (human BChE) to protect NHP following an
inhalation exposure to an otherwise lethal dose of soman (GD) was investigated using temporal response
differentiation (TRD) and delayed match to sample (DMTS) neurobehavioral tests. Cynomolgus macaques
trained to perform these tests were injected with Bioscavenger and challenged 24 hr later with a target
inhaled dose of 2 x LD50 GD in a head‐only exposure system. Blood samples were collected for analysis of
BChE and acetylcholinesterase (AChE) activity. Performance on the TRD and DMTS tasks was tested prior
to challenge to establish a baseline, on the day of challenge, and daily thereafter for 3 weeks. Following a
washout of Bioscavenger, these same NHP were exposed to a 0.8 x LD50 GD challenge without
pretreatment (as a positive control) and tested similarly. The half life of Bioscavenger in the blood was
approximately 1 week. Most GD‐challenged animals demonstrated an initial rapid drop in blood BChE
activity following challenge indicating sequestration of GD by Bioscavenger. Bioscavenger clearly
protected cynomolgus macaques from an otherwise lethal inhaled dose of GD, but did not protect against
miosis. Untreated NHP demonstrated miosis and typical signs of GD poisoning, but no deaths.
Bioscavenger allowed for quicker recovery of neurobehavioral performance to baseline levels in some, but
not all, of the animals possibly implicating miosis as the common performance disruptor. All animals,
treated or positive controls, eventually returned to baseline performance levels. This study demonstrates
the efficacy of Bioscavenger against inhaled GD.
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ABSTRACT FINAL ID: 2359 Poster Board 412
TITLE: Systems Biology of Sub‐Lethal VX Exposure in Rat
AUTHORS/INSTITUTIONS: J.W. Sekowski, L. Reilly , V. Bevilaqua , J. Horsmon , M. Horsmon , J. Valdes,
ECBC, U.S. Army RDECOM, Gunpowder, MD; K. Wang, Y. Zhou, H. Yoo, L. Rowen, D. Baxter, J. Weber, S.
Zhang, D. Galas, L. Hood, The Institute for Systems Biology, Seattle, WA
KEYWORDS: Organophosphate, VX, biomarkers.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Since Operation Desert Storm, there has
been increased concern that there may be immediate and persistent effects of sub‐lethal
organophosphate (OP) nerve agent exposure. Although sub‐lethal exposures may not cause obvious
pathology at the time of exposure, they may cause molecular level alterations in critical organs that could
participate in larger changes in important biochemical processes. To detect OP exposure, blood
acetylcholinesterase (AChE) activity has been used as an indicator of exposure or recovery. However, this
metric suffers from the requirement for baseline AChE levels, data which are rarely available, and high
variations in normal individuals, which makes it difficult to use blood AChE activity as a reliable indicator for
OP exposure. To gain a better understanding of the molecular processes involved in OP agent exposure
and identify more informative biomarkers, we took a systems biology approach to analyze and integrate
the transcriptome and proteome of brain and liver tissues, and the proteome and microRNA spectra of
plasma samples of rats after sub‐lethal VX exposure (S.C. 0.8 LD50). The transcriptomic analysis revealed
that pathways which included both neural regeneration and apoptosis were activated by the VX exposure.
The proteome analysis revealed a distinct reduction of the cerebellum glial fibrillary acidic protein (GFAP)
level in VX‐exposed rats. We also observed dramatic changes in the blood miRNA and proteome profiles
shortly after the VX exposure. The plasma levels of carboxylesterase 1 precursor (CES1), contrapsin‐like
protease inhibitor 6 (CPI‐26), and mir‐133a are especially interesting since the CES1 and CPI‐26 are highly
enriched in the liver and the mir‐133a is preferentially expressed in muscles. These findings correlate well
with the known effects of VX on neuromuscular junctions and clearly suggest the involvement of liver
tissue sub‐lethal VX exposure.

ABSTRACT FINAL ID: 2360 Poster Board 413
TITLE: Pharmacokinetics of Midazolam in the Naive or Sarin Challenged/Medicated Guinea Pig
AUTHORS/INSTITUTIONS: P. Sabourin, M.C. Babin, S. Hong, E. McGuinness, K.M. Bach, D.V. Kenny,
Biomedical Research Center, Battelle, Columbus, OH; A.J. Atkinson, D. Reichard, Chemical Biological
Medical Systems, Medical Identification and Treatment Systems Joint Product Management Office,
Frederick, MD
KEYWORDS: midazolam, pharmacokinetics, guinea pig.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Midazolam, a potent benzodiazepine
anticonvulsant, is highly effective in controlling nerve agent (NA)‐induced seizures. Midazolam is
approximately twice as potent and more rapid in stopping NA‐induced seizures compared to the current
NA seizure treatment, diazepam. This study was designed to determine the pharmacokinetics (PK) of
midazolam in naïve and NA‐treated/medicated guinea pigs (GP). In a pilot study, the effect of
treatments/challenge on the PK of midazolam was tested at the 0.18 mg/kg midazolam dose level.
Midazolam was administered 5 minutes after the treatments/GB challenge or placebo challenge, and blood
as collected from 2 min to 4 hr post‐challenge for analysis. PK parameters were calculated by non‐
compartmental analysis. The pilot study indicated that treatments/GB challenge does not alter the PK of
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midazolam. Therefore, the definitive PK study was done without treatments or GB challenge. In the
definitive study, midazolam was injected IM at 0.18, 0.56, 1.8 or 2.8 mg/kg. There were no overt gender‐
related differences in midazolam PK parameters. Midazolam was rapidly absorbed with peak
concentrations observed at 2 to 10 min. Tmax increased with increasing dose, except for a marginal
decrease at the highest dose level (2.8 mg/kg). Elimination was rapid with a terminal elimination half‐life of
approximately 41‐43 min. There were no apparent dose‐effects on elimination half‐life, apparent clearance,
or apparent volume of distribution, although elimination half‐life values were slightly lower for the 0.18
mg/kg group. Cmax values increased in a slightly less than proportional manner while AUniversity of
California values increased proportionally with an increase in dose. The results suggest that blood levels of
midazolam are nearly proportional to the dose injected and that midazolam should exert a rapid
anticonvulsant effect.

ABSTRACT FINAL ID: 2361 Poster Board 414
TITLE: Development of a Mouse Model for Sulfur Mustard‐Induced Ocular Injury
AUTHORS/INSTITUTIONS: A.L. Ruff, K.A. Whitten, C.C. Rothwell, S.L. Beach, J.F. Dillman, US Army Medical
Research Institute of Chemical Defense, Aberdeen Proving Ground, MD; A.J. Jarecke, D.J. Hilber, US Army
Center for Health Promotion and Preventive Medicine, Aberdeen Proving Ground, MD
KEYWORDS: sulfur mustard, ocular injury, inflammation.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Ocular exposure to sulfur mustard (SM) can
cause a severe acute injury that is characterized by inflammation and corneal erosions. After an initial
recovery phase, a delayed injury phase ensues, characterized by corneal opacity, neovascularization, and
erosion, that severely compromises eye function. Little is known regarding the molecular events that lead
to SM‐induced ocular pathology. Knowledge of these mechanisms is necessary for the rational
development of therapeutics. Clinical and histopathological aspects of ocular SM injury have been studied
in rabbits; however, this animal model is not well suited for mechanistic molecular studies because the
reagents necessary for molecular studies in rabbits are limited. In contrast, the mouse has been widely
used for mechanistic molecular studies of ocular injury. Many of the cellular and molecular events
implicated in the pathogenesis of human eye disease/injury have correlated well to mouse models, and
reagents are also widely available for the mouse. For these reasons we are developing a mouse model of
SM‐induced ocular injury. The right eyes of mice were exposed to neat SM vapor using a vapor cup. A dose
response and time course study was conducted in which the time of exposure and the amount of SM liquid
in the vapor cup reservoir were varied. Increasing the dose led to significant corneal and ocular
involvement as well as to marked ocular inflammation. Fluorescein staining revealed acute widespread
destruction of the corneal epithelium. Re‐epithelialization occurred 7 days after exposure, but was
followed by dose‐dependent persistent epithelial defects, neovascularization, and chronic corneal edema.
These injuries led to corneal clouding and eventual scarring. The development of this model will further
our understanding of the molecular mechanisms of SM‐induced ocular pathology and accelerate the
development of therapeutics for this injury.
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ABSTRACT FINAL ID: 2365 Poster Board 420
TITLE: Severe systemic toxicity and urinary bladder cytotoxicity and regenerative hyperplasia induced by
arsenite in arsenic (+3 oxidation state) methyltransferase knockout mice
AUTHORS/INSTITUTIONS: L.L. Arnold, M. Yokohira, K.L. Pennington, S. Suzuki, S. Kakiuchi‐Kiyota, S.M.
Cohen, Path/Micro, University of Nebraska Medical Center, Omaha, NE; K. Herbin‐Davis, D.J. Thomas,
Pharmacokinetics Branch, Integrated Systems Toxicology Division, National Health and Environmental
Effects Research Laboratory, Office of Research and Development, U.S. EPA, Research Triangle Park, NC
KEYWORDS: arsenite, bladder, arsenic methyltransferase.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): The reduction and oxidative methylation of
inorganic arsenic are catalyzed by the cytosolic enzyme arsenic (+3 oxidation state) methyltransferase
(As3mt). The objective of this study was to determine if inhibition of arsenic methylation in As3mt
knockout (KO) mice inhibited inorganic arsenic‐induced cytotoxic and proliferative effects on the mouse
urinary bladder epithelium. Female wild type C57BL/6 mice and KO mice were divided into 3 groups each
(n=8) and were treated with dietary 0, 100 or 150 ppm arsenic (AsIII) (as 0, 173 or 260 ppm sodium arsenite,
respectively). Treatment with AsIII resulted in rapid, severe, lethal systemic toxicity in the KO mice within
the first week but not in the wild type mice. The bladder of the KO and wild type mice showed hyperplasia
by light microscopy. Arsenic‐containing granules were observed in the superficial urothelial layer of AsIII‐
treated wild type mice but were present in all layers of the bladder epithelium of KO mice and were more
numerous and larger. Scanning electron microscopy analysis of the bladder urothelium of KO mice treated
with 100 ppm AsIII showed extensive superficial necrosis and changes indicative of hyperplasia. Severe
acute inflammatory changes were seen in the livers of KO mice, and spleen size and lymphoid areas were
decreased compared to the wild type mice. These data indicate that methylation of AsIII is required for
detoxification of inorganic arsenite but is not necessary to produce cytotoxicity with regenerative
hyperplasia in the mouse bladder epithelium. (This Abstract does not reflect U.S. EPA policy).

ABSTRACT FINAL ID: 2371 Poster Board 536
TITLE: Development of more bioavailable orally absorbed chemopreventive agents
from leads derived from natural sources: Potential challenges
AUTHORS/INSTITUTIONS: A. Banerjee, A. Lyubimov, Toxicology Research Laboratory, Dept. of
Pharmacology, University of Illinios at Chicago, Chicago, IL; I.M. Kapetanovic, National Cancer Institute,
Bethesda, MD; K. Frost, S. Thomas , P. Metcalfe , Cyprotex Discovery Ltd., Macclesfield, United Kingdom;
KEYWORDS: Chemopreventive agent, Bioavailability, HIA Simulation.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): The isolation of dietary components to
obtain potential lead molecules and developing them further for preclinical studies is a promising strategy
in the discovery of novel cancer chemopreventive interventions. The purpose of this study was to predict
the human intestinal absorption of three such promising compounds derived from natural leads and to
obtain a direction towards further preclinical and formulation development for these promising agents.
The test compounds SHetA2, SR13668 and Tricin were analyzed for aqueous solubility using Turbidimetric
Solubility assay, Caco‐2 permeability and pKa. Based on these data, Cloe® Predict Human Intestinal
Absorption (HIA) simulations were run across a range of doses for the three compounds. Based on the
simulation, SHetA2 and SR13668 were predicted to show very low absorption from the human GI tract,
with the total absorbable amounts being no greater than ~0.22 and ~2 mg, respectively. Tricin is predicted
to show considerably greater absorption – possibly up to ~18 mg. If greater absorption is required, the
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absorption of all three compounds is predicted to be highly sensitive to solubility at the highest doses
simulated, whilst absorption of SHetA2 is also predicted to be equally sensitive to permeability.
Compounds efflux was found not to be a major factor in low drug absorption. This in vitro study clearly
defines the major drawbacks in oral bioavailability of the compounds. Measures to increase solubility of all
the three and also increase permeability in case of SHetA2 by using various aspects for formulation
development would be the next step leading to better absorption and subsequently better efficacy of
these compounds in cancer chemoprevention. Development of novel nanoformulations and PEG‐based
prodrug formulation to achieve this is currently underway.

ABSTRACT FINAL ID: 2372 Poster Board 537
TITLE: A Multi‐Laboratory Round Robin Comparison of Mammary Gland Whole Mounts Contributes to
Protocol Standardization
AUTHORS/INSTITUTIONS: S.E. Fenton, NIEHS, RTP, NC; R.A. Rudel, Silent Spring Institute, Newton, MA
KEYWORDS: mammary gland whole mount, developmental & reproductive toxicity, method validation.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): The development of the mammary gland
(MG) – particularly, the timing and extent of epithelial growth and ductal branching ‐ can be affected by
prenatal and early postnatal exposure to certain endocrine disrupting chemicals, including
pharmaceuticals and dietary constituents. These developmental effects have been observed in MG whole
mounts using varied preparation and evaluation techniques. Thus, current studies of mammary gland
development are not always comparable and data from whole mounts are often not considered in
regulatory risk assessments, in part because it is not a standardized endpoint for chemical toxicity testing.
In order to improve reliability and standardization of MG whole mount assessments, in Nov. 2009, experts
from 7 laboratories in Canada, U.S., and Argentina participated in a round robin evaluation of MG whole
mounts from mice and rats treated in utero with vehicle and two different chemicals. MGs from female
offspring at postnatal days (PND) 4, 21, and 45 were evaluated by each laboratory using unspecified
techniques. Glands were evaluated for alterations in development including the timing and extent of
growth and branching. All 7 laboratories reported similar findings of significantly altered morphology at
day 45 for both treatments in mice (rats not evaluated). For PND 21 MGs, 5/7 and 6/7 labs reported altered
morphology in both rats and mice. There was no consensus on the effects in either species on PND 4. At
the conclusion of this exercise, the laboratories reached consensus on many aspects of study design and
whole mount assessment methods and these details contribute to standardizing protocols for MG whole
mount preparation and evaluation. With further validation, this assay could be added to existing chemical
testing protocols or those under development at EPA and OECD. Research needs were also identified by
the participating experts. Disclaimer: The views expressed are those of the authors and do not necessarily
reflect the views or policies of NIEHS.
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ABSTRACT FINAL ID: 2375 Poster Board 540
TITLE: The Effect of TA1 Alpha 1 as an Enhancer of Antibody Formation in Influenza‐Vaccinated CD‐1 Mice
AUTHORS/INSTITUTIONS: K.J. Engelke, AVANZA Laboratories, LLC, Gaithersburg, MD; D.L. Noah, Southern
Research Institute, Birmingham, AL; C. Tuthill, SciClone Pharmaceuticals, Inc, Foster City, CA
KEYWORDS: TA1 alpha, CD‐1 mouse, HAI.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): A study was conducted to determine the
potential of TA1 alpha 1 (thymalfasin; TA1) to enhance the formation of anti‐influenza antibodies in CD‐1
mice following different vaccination schedules with the seasonal influenza vaccine Fluvirin® 2008‐2009.
The mice received either control article or vaccine on Study Days (SDs) 1 and 10 or SDs 8 and 17. The mice
also received different doses of TA1 at different times in relation to the vaccine administration. Both the
control article and vaccine were administered via intramuscular injection to both the right and left hind
limbs; TA1 was administered by the intraperitoneal route. All mice were given a fixed dose of
control/vaccine regardless of the body weight. The mice were observed twice daily for mortality,
moribundity, general health, and signs of toxicity; body weights were recorded prior to dosing. Blood
samples were collected on either SD 20 or 27 (ten days after final vaccine administration) and these
samples were analyzed for HAI antibody production. Following the blood collection, all animals were
euthanized and discarded without necropsy. The results indicate that the HAI titer was generally greater in
mice receiving both TA1 and Fluvirin vs. those receiving Fluvirin alone. In addition, the highest dose of TA1
utilized on this study (1.2 mg/kg) appeared to increase the titers more consistently when compared to the
other doses utilized. Furthermore, the best dosing schedule appeared to be administration of TA1 seven
days prior to and on the day of Fluvirin vaccination on SD 8 as all animals achieved desired anti‐influenza
antibodies in all tester strains. Overall, the results of this mouse study warranted additional studies in a
ferret model; these subsequent studies have achieved similar results validating these results.

ABSTRACT FINAL ID: 2379 Poster Board 606
TITLE: TV‐1380 (Albumin‐Fused Mutated BChE Attenuates the Cardiovascular and Respiratory Effects
Induced by Cocaine in Cynomolgus Monkeys
AUTHORS/INSTITUTIONS: C.S. Godin, AVANZA Laboratories, LLC, Gaithersburg, MD; L. Shemesh‐Darvish, L.
Sklair‐Tavron , M. Rosenstock, Non‐clinical Safety Department, Teva Pharmaceutical Industries Ltd.,
Netanya, Israel
KEYWORDS: Cardiovascular safety pharm study, Cocaine, Drug and drug interactions.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Cocaine abuse and dependence are global
problems with serious medical and social consequences. There is no available treatment for cocaine
overdose, facilitation of cocaine abstinence, or reduction of relapse in addicts who have achieved
abstinence. Human plasma butyrylcholinesterase (BChE) contributes to normal cocaine metabolism and
has been considered for use in treating cocaine abusers. Enhancing cocaine hydrolysis by BChE via its
mutagenesis and binding this enzyme to human serum albumin has resulted in a molecule (TV‐1380) with
extended catalytic activity, prolonged plasma half‐life, and stability. Teva Pharmaceutical Industries Ltd is
the owner of TV‐1380 and this study was performed on their behalf to evaluate the cardiovascular and
respiratory safety of TV‐1380 alone on 6 cynomolgus monkeys and to examine the potential cardiotoxic
effects of the combination of TV‐1380 and cocaine on an additional 6 monkeys. Parameters evaluated
included mortality, cageside and clinical observations, body weights, body weight changes, heart rate,
blood pressure (systolic, diastolic, and mean arterial blood pressure), electrocardiogram waveform, body
temperature, respiration rate, saturated blood oxygen, and end‐tidal carbon dioxide. Treatment with TV‐
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1380 alone when administered by intramuscular injection had no adverse effect on body temperature,
respiratory parameters, or cardiovascular parameters mentioned above. The intravenous administration of
cocaine at 1 mg/kg resulted in expected increases in body temperature and in cardiovascular parameters.
However, pre‐treatment with TV‐1380 three hours prior to administration of cocaine attenuated the
maximum effect and maximum change in these endpoints induced by cocaine; the most notable effects
were on body temperature and diastolic blood pressure. In many cases the return to baseline occurred
more quickly when animals received TV‐1380 prior to administration of cocaine than when cocaine was
administered alone.

ABSTRACT FINAL ID: 2382 Poster Board 609
TITLE: AMBIENT TEMPERATURE EFFECTS UPON CARDIOVASCULAR FUNCTION OF NON‐HUMAN
PRIMATES
AUTHORS/INSTITUTIONS: C. Hassler, B. Roche, B. Borders, T. Vinci, M. Ellinger, V. Yildiz, K. Hicks, M.
Hejtmancik, Safety Pharmacology, Battelle, Columbus, OH
KEYWORDS: cardiovascular, blood pressure, temperature.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Cardiovascular (CV) evaluations such as
blood pressure (BP) and heart rate (HR) are an integral component of drug assessment. Therefore, the
animal model must be a relevant surrogate for humans. Swoap et al (2008) found that HR and BP were
dramatically increased and lifespan decreased when mice were housed at 72°F as compared to being
housed within its thermoneutral zone (84°F). Mice are routinely housed and studied at ambient
temperatures not ideal for CV evaluation of the mouse. Do large changes in cardiovascular function occur
in other species when housed below their themoneutral temperature? There is limited literature that
describes the effect of ambient temperature upon BP, HR in the Cynomolgus monkey. CV parameters are
typically measured in monkeys housed at ambient temperatures between 70 – 80°F, below the
thermoneutral range for the specie (nominally 86°F). This study used telemetry instrumented non‐human
primates housed at varying room temperatures; between 70 and 86°F, to assess changes in HR, BP, BT,
behavior and food consumption at temperatures below and up to the thermoneutral zone . Male monkeys
(20) were exposed to and evaluated at increasing ambient temperatures. Clinical observations and food
consumption were also determined. There were no statistically significant changes in CV parameters as a
result of ambient temperature except for rate‐pressure product. These effects were trivial as compared to
the alterations observed in the mouse. There were minimal to no changes in behavior or feeding patterns.
It appears that the Cynomolgus monkey is well adapted to ambient temperatures below their
thermoneutral point. Temperature changes or housing animals within the range studied, including
temperatures commonly used in animal research labs, should exert little to no effect upon the outcome of
CV evaluations.

ABSTRACT FINAL ID: 2383 Poster Board 610
TITLE: Sex differences in response to repeated naphthalene exposures
AUTHORS/INSTITUTIONS: K.M. Sutherland, T.J. Combs, P.C. Edwards, L.S. Van Winkle, CHE, University of
California Davis, Davis, CA
KEYWORDS: Lung, Sex Differences, LCM.
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ABSTRACT BODY: Abstract Body (Late Breaking Submission): Sex differences in lung cellular responses
have been described in both humans and animals following exposure to environmental chemicals.
Naphthalene(NA) is a ubiquitous environmental contaminant that selectively targets Clara cells in the
conducting airways of the lung. NA is categorized as reasonably anticipated to be a human carcinogen
based partially on the finding that chronic NA administration resulted in significantly increased formation
of lung tumors in female mice only. Female mice have also been found to be more susceptible to NA than
males regardless of dose or route of exposure. Because environmental and occupational exposures to NA
occur in a chronic manner, previous work using male mice only has investigated the effects of repeated
exposures which results in tolerance. To investigate whether female mice also develop tolerance we
exposed male and female mice to single and repeated doses of naphthalene i.p. followed by a high
challenge dose. We defined cellular injury “target” regions using high resolution resin sections to visualize
vacuolated cells and scanning electron microscopy to monitor the repair response and distribution of Clara
and ciliated cells in microdissected lung tissue. To define the molecular response in target and non target
regions we used laser capture microdissection(LCM) of terminal bronchioles, bifurcations and proximal
airways followed by qRT‐PCR and we defined protein expression for CYP2F2 and the modulatory subunit of
glutathione cysteine ligase(GCLM). We found females had less CYP2F2 and GCLM in control animals
indicating a basal difference in key enzymes involved in NA metabolism. Furthermore these enzymes had
lower gene expression in female groups treated with NA than males in a regional dependant manner as
determined by LCM. We found sex differences exist in both the native airway and in response to repeated
NA exposure, some sites were tolerant while other airway regions were less tolerant to a toxicant
challenge. This may provide insight into toxicity and possible carcinogenicity in females. Funded by NIEHS
training grant ES007059,NIH R01 ES012720,TRDRP 14RT‐0132,FAMRI

ABSTRACT FINAL ID: 2388 Poster Board 616
TITLE: Effect of hydrogel encapsulation on the neuronal differentiation of wt versus Hoxa1 K.O. mouse ES
cells
AUTHORS/INSTITUTIONS: C. Addae, E. Martinez‐Ceballos, Environmental Toxicology, Southern University
and A&M College, Baton Rouge, LA
KEYWORDS: Embryoid bodies, Cavitation, Encapsulation.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Embryonic stem (ES) cells are pluripotent
cells that can differentiate into all three main germ layers: endoderm, mesoderm, and ectoderm. A number
of methods have been developed to differentiate ES cells into specific cell types in culture. The methods
that have been primarily employed in the directed differentiation of ES cells rely on the generation of
three‐dimensional ES cell aggregates called embryoid bodies (EBs). One inherent limitation of this
procedure is the low efficiency of ES cell differentiation due to the formation of cavitated or cystic EB. This
cavitation is produced by cell death at the EB core due to a decrease in diffusion of nutrients into the
deeper cell layers of the embryoids. We hypothesize that an increase in both nutrient diffusion and cellular
waste into and out the EBs, respectively, may result in a high efficiency of ES cell differentiation. To test
this hypothesis, we have encapsulated the ES cells inalginate‐based hydrogels and examined the efficiency
of neuronal differentiation after microgravity culture for 8 days. Our results indicate that encapsulation of
mES cells prior to cell aggregation resulted in a 2‐fold increase in neuronal differentiation efficiency as
compared to that obtained from normal EBs culture. For future studies, we will treat the ES cells with
different toxic chemicals in order to examine the effect of toxic chemicals on ES cell differentiation.

2010 Society of Toxicology 49th Annual Meeting
Late‐Breaking Abstracts
ABSTRACT FINAL ID: 2390 Poster Board 618
TITLE: Redox State and Its Effect on B[a]P‐induced Cell Death in Human HepG2 and Mouse Hepa1C1C7 Cells
AUTHORS/INSTITUTIONS: W. To, W. Ng, M.S. Yang, Biology, Hong Kong Baptist University, Kowloon, Hong
Kong
KEYWORDS: apoptosis and necrosis, glutathione redox state, Benzo[a]pyrene.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Benzo[a]pyrene (BaP) is a polycyclic
aromatic hydrocarbons (PAHs) which is known for its carcinogenic potential. At high concentration of BaP
can also cause cell death. In a previous study, research in our laboratory showed that BaP can cause
necrotic cell death in human hepatoma cells, HepG2 (Lin et al., Toxicology, 235: 1‐10, 2008). On the other
hand, literature studies have shown that BaP causes apoptotic cell death in many other cells including the
Hepa1C1C7, the hepatoma cells of mouse origin. The objective of this study is to verify the mode of cell
death in the HepG2 and the Hepa1C1C7 cells and to identify the molecular mechanisms which determine
the modes of cell death in the two cell models. The toxicity of BaP was measured using the MTT assay in
both cells. It was found that Hepa1C1C7 was less resistant to BaP than HepG2. Using DNA fragmentation on
agarose gels further demonstrated that Hepa1C1C7 undergo apoptosis, but there was no DNA
fragmentation under the same treatment in HepG2. The results supported the finding that BaP caused cell
death via different modes. One of the underlying causes of cell death is the metabolic status of the two
cells. In the study, intracellular redox state was studied by measuring GSH and GSSG levels in the two cell
lines. The basal GSH levels in Hepa1C1C7 were found higher than that in HepG2, while the GSSG levels were
similar. The GSH/GSSG ratio of Hepa1C1C7 was higher because of its higher GSH level. The activity of
glutathione peroxidase (GPx) and glutathione reductase (GR) in Hepa1C1C7 was lower than in HepG2 while
γ‐GCS activity was same in both cell lines. Following treatment with BaP, GSH levels in both cell lines were
significantly increased without any change in the GPx, GR and γ‐GCS activities. Moreover, only the
GSH/GSSG ratio in HepG2 was increased. Continuous studies are undertaken to investigate whether
altering GSH level may alter the mode of cell death in the two cell lines.

ABSTRACT FINAL ID: 2396 Poster Board 624
TITLE: Effects of Sulforaphane (SFN) on CYP3A4 activity in healthy human volunteers.
AUTHORS/INSTITUTIONS: E.M. Poulton, J. Lampe, L. Levy, K. Thummel, D. Shen, D. Eaton, Center for
Ecogenetics & Environmental Health, University of Washington, Seattle, WA
KEYWORDS: Natural products, PXR, Drug Drug interactions.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): SFN is a putative chemopreventative agent
derived from broccoli. Previous in vitro studies in our laboratory demonstrated that SFN is an effective
inhibitor of the Pregnane X‐Receptor (PXR). PXR is a ligand‐activated nuclear transcription factor
important in the regulation of CYP3A4 and other xenobiotic metabolizing enzymes. Activation of PXR by
drugs such as Rifampicin (RIF) can result in potentially dangerous drug‐drug interactions. Thus, an
effective in vivo antagonist of PXR could be of therapeutic value. The purpose of this phase I clinical trial
was to determine if SFN is an effective inhibitor of RIF‐PXR mediated induction of CYP3A4 in vivo. Healthy
volunteers were given 75mg (400umol) SFN equivalents daily for seven days via myrosinase‐treated
BroccoSprout powder in a cheese soup. The study consisted of three arms: SFN alone, 300 mg RIF alone,
or SFN plus RIF, administered concomitantly once daily for 7 days. Pharmacokinetics (PK) of orally
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administered Midazolam (MDZ, 1mg) before and after treatment was used to determine CYP3A4 activity.
Measurement of total urinary isothiocyanates showed that SFN and/or its metabolites were still detectable
24 hours after last dose. RIF treatment caused a ~3.5‐fold increase in CYP3A4 activity as measured by a
decrease in the MDZ AUniversity of California (638 ± 249 to 182 ±92 ng/min/ml N=13), that was unchanged
with SFN co‐administration (604±93 to 192 ±66 ng/min/ml). However, treatment with SFN alone had some
effect on baseline CYP3A4 activity in participants with MDZ AUniversity of California <700 ng/min/ml, as 7
d of SFN treatment increased MDZ AUniversity of California from 452±112 to 590±103 (N= 9, P<.01).
Subjects with low CYP3A4 activity may have low baseline PXR activation, and thus SFN‐mediated
antagonism would have little effect. The failure of SFN to antagonize RIF‐mediated PXR activation in vivo
may be due to rapid metabolism of SFN relative to the clearance of RIF, or other pharmacokinetic or
pharmacodynamic processes not present in in vitro hepatocyte cultures (supported by NIH R01GM079280
and P30ES07033).

ABSTRACT FINAL ID: 2397 Poster Board 625
TITLE: Expression Profiling of the Bietti's Crystalline Dystrophy Gene, CYP4V2 and the Murine Ortholog
Cyp4v3
AUTHORS/INSTITUTIONS: E.J. Kelly, Pharmaceutics, University of Washington, Seattle, WA; M. Nakano,
A.E. Rettie, Medicinal Chemistry, University of Washington, Seattle, WA
KEYWORDS: hepatic CYP450, omega 3 fatty acids, retinopathy.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): The mammalian Cytochrome P450
Superfamily contains six distinct genes from the CYP4 subfamily‐CYP4A, 4B, 4F, 4V, 4X & 4Z. In contrast to
CYP4A/4F/4B, the function(s) of three ‘orphan’ P450 sub‐families, CYP4X, CYP4Z and CYP4V, are just
beginning to be explored. In humans, mutations in the CYP4V2 gene have been associated with Bietti’s
Crystalline Dystrophy (BCD). BCD is a progressive ocular disease characterized by the appearance of
glistening retinal crystals, complex lipid deposits, atrophy of the retinal pigment epithelium and gradual
constriction of the visual field that results in blindness. The biochemical basis for BCD is unknown, but the
identification of mutations in CYP4V2 provides an invaluable avenue for elucidating the etiology of the
disease. Towards this aim, we have found that recombinant CYP4V2 enzyme has ω‐hydroxylase activity for
a variety of fatty acids, including eicosanoids and docosanoids. As the next step in defining the
physiological function of CYP4V2 in lipid homeostasis, we are characterizing the expression pattern of
human CYP4V2 as well as the murine ortholog Cyp4v3 by quantitative Real‐Time PCR, Western blotting,
and (in the case of Cyp4v3) via lacZ gene promoter‐trap reporter activity. The human CYP4V2 gene is
expressed in a variety of tissues; CYP4V2 is highly abundant in ARPE19 cells as well as lymphocytes. In
accordance with this profile, retinal pigmented epithelium and lymphocytes are both known to have
dysregulated lipid metabolism in BCD. Western blotting with a CYP4V‐specific antibody revealed a 55 kd
protein, not only in ARPE19 cells, but also in human and mouse liver microsomes. Periportal hepatic
expression, demonstrated in vivo by X‐gal staining in Cyp4v3 promoter‐trap mice, may reflect a role for the
enzyme in the processing of endogenous substrates, such as essential fatty acids. This novel finding could
explain why patients with BCD have systemic abnormalities in lipid homeostasis.
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ABSTRACT FINAL ID: 2399 Poster Board 627
TITLE: Effect of Troglitazone on the Disposition of Bile Acids in Rat Sandwich‐Cultured Hepatocytes
AUTHORS/INSTITUTIONS: T. Marion, K.R. Brouwer, Curriculum in Toxicology, The University of North
Carolina at Chapel Hill, Chapel Hill, NC; C. Perry, R.L. St. Claire, III, Qualyst, Inc., Research Triangle Park, NC;
K.R. Brouwer, Division of Pharmacotherapy and Experimental Therapeutics, UNC Eshelman School of
Pharmacy, The University of North Carolina at Chapel Hill, Chapel Hill, NC
KEYWORDS: Drug‐induced hepatotoxicity, Bile acid transport, Troglitazone.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Bile acids (BAs) are potential mediators of
hepatotoxicity. Impaired BA transport may play a role in the idiosyncratic hepatotoxicity of troglitazone
(TRO), which inhibits several hepatic BA transport proteins. Previously, we demonstrated that TRO
decreased both the uptake and biliary excretion of the model BA, taurocholic acid (TCA), in primary rat and
human sandwich‐cultured hepatocytes (SCH) (Marion et al., Mol Pharm 4(6):911‐8, 2007). Recent data
indicated that the medium of rat SCH, measured on day 5 of culture, contained 3.5‐fold higher
concentrations of TCA than taurochenodeoxycholic acid (TCDCA); however, in cells, TCDCA concentrations
were 3‐fold higher than TCA. Based on these findings, we tested the hypothesis that inhibition of BA
transport by TRO increases intracellular concentrations of more toxic BAs. The cell and cell+bile
accumulation of chenodeoxycholic acid (CDCA; 1.2 μM), a more hydrophobic, cytotoxic BA than TCA, were
measured in Day 5 rat SCH following acute (10 min) TRO exposure, using B‐CLEAR® technology (n = 3 livers
in triplicate). In contrast to its effects on TCA disposition, 10 µM TRO had a negligible effect on uptake of
CDCA into cells, increased the intracellular accumulation of CDCA to 129 ± 2% of control values, and
decreased the biliary excretion index (percentage of accumulated substrate that resides in the bile
compartment) from 67 ± 3% to 47 ± 5%. These data support the hypothesis that TRO exerts differential
effects on individual BA disposition. Utilization of a single model BA for disposition studies in SCH may not
yield a complete picture of a compound’s effect on total BA disposition, and may underestimate potential
inhibition of BA transport and BA‐mediated hepatotoxicity.
Supported by NIH GM41935 and T32 ES007126.

ABSTRACT FINAL ID: 2402 Poster Board 633
TITLE: Induction of CYP1 genes and effects of AHR agonists in Xenopus tropicalis tadpoles
AUTHORS/INSTITUTIONS: M.E. Jönsson, C. Berg, Environmental Toxicology, Uppsala University, Uppsala,
Sweden; J.V. Goldstone, J.J. Stegeman, Biology, Woods Hole Oceanographic Institution, Woods Hole, MA
KEYWORDS: Xenopus tropicalis, Cytochrome P450 family 1, PCB126.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Four subfamilies of cytochrome P450 1
(CYP1) genes occur in vertebrates. Many mammals express genes only in the CYP1A and CYP1B subfamilies,
while fish generally express five genes in four CYP1subfamilies, CYP1A, CYP1B1, CYP1C1, CYP1C2, and CYP1D1.
Examining the clawed frog (Xenopus tropicalis) genome revealed one gene in each of the four CYP1
subfamilies. We cloned cDNAs of these genes and examined their expression (by real time PCR) in tadpoles
exposed via the water to potent AHR agonists, i.e., PCB126, βNF, and indigo, for 12 or 24 hrs. We also
examined PCB126 effects on expression of proliferating cell nuclear antigen (PCNA), thyroid hormone
system related genes, and stress response genes. PCB126 induced CYP1A, CYP1B1, and CYP1C1 in a dose‐
dependent manner, and seemed to have higher induction potency at 14 days post‐fertilization (dpf) than at
4 dpf. At 28 dpf PCB126 induced CYP1A, CYP1B1, and CYP1C1 while CYP1D1 induction was unclear (77‐, 1.7‐,
4.6‐ and 1.4‐fold of controls, respectively); βNF induced CYP1A and CYP1C1 (26‐ and 2.5‐fold), and indigo
tended to induce CYP1A (1.9‐fold). The induction level of CYP1 genes by PCB126 showed a positive
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correlation to numbers of putative DREs upstream of the start codon (0‐20 kb). Tadpoles (14‐dpf) exposed
to 1 µM PCB126 showed no visible morphological effects, but showed up‐regulation of PCNA, transthyretin,
HSP70 cognate, Cu‐Zn SOD, and cyclooxygenase 2. This first study of the full suite of CYP1 genes in frogs
shows that induction patterns of CYP1s are similar between fish and tadpoles. The results also indicate that
the CYP1A, CYP1B and CYP1C genes are less responsive to AHR agonists in tadpoles than in fish, while
CYP1D1 is not clearly induced in either group. As in other frog species the developmental toxicity of PCB126
appears to be low in this clawed frog. (Carl Trygger’s stiftelse, The Swedish Research Council Formas, NIH
R01‐ES015912, and the Superfund Research Program at Boston University 5‐P42‐ES007381.)

ABSTRACT FINAL ID: 2403 Poster Board 634
TITLE: TissueFlex®, an advanced cell culture system for toxicity testing
AUTHORS/INSTITUTIONS: T. Hart, Z. Cui, J. Urban, Z. Li, Zyoxel Limited, Yarnton, United Kingdom;
Z. Cui, Institute of Biomedical Engineering, University of Oxford, Oxford, Oxfordshire, United Kingdom;
J. Urban, Department of Physiology, Anatomy and Genetics, University of Oxford, Oxford, Oxfordshire,
United Kingdom
KEYWORDS: 3D cell culture, Perfusion, Chondrocytes.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): There is increasing acceptance that 3D cell
culture is a more physiological relevant approach for in vitro testing. Adding perfusion enables cell growth
in a more precise, longer steady state condition further reflecting the in vivo state where cells are
constantly bathed in fresh medium via the circulatory system. TissueFlex®, a parallel perfused
microbioreactor, was developed to perform 3D cell and tissue culture under a precisely controllable
environment for drug toxicity testing. For proof of concept, freshly isolated bovine chondrocytes were
encapsulated in 1.2% alginate beads and cultured under static and perfused conditions for 3 days. The
control was a conventional 2D monolayer culture on the tissue culture plate. The morphology of
chondrocytes cultured in 3D alginate beads was assessed using MPM. Cells were then treated with or
without drugs (Glucosamine and Aspirin) for a further seven days. Total GAG production was measured to
assess drug influence on chondrocyte growth. The ratio (%) of total GAG production relative to the
untreated group was determined. Data shows cell culture system effects on cell growth and drug toxicity
evaluation. The morphology of 3D cell cultures more closely mimics the in vivo state. Differences in GAG
production under static and perfusion was significant, particularly in the presence of the lowest
concentration of aspirin (50 ng/ml) where the static culture showed little positive effect on GAG
production and the perfused treatments showed a dramatic negative effect. It is known that aspirin is
deleterious to the growth of chondrocytes, thus the perfused treatment showed this effect far more
clearly.

ABSTRACT FINAL ID: 2404 Poster Board 635
TITLE: Mammary Gland Development as a Sensitive Indicator of Early Life Exposures: Recommendations
from an Interdisciplinary Workshop
AUTHORS/INSTITUTIONS: R.A. Rudel, Silent Spring Institute, Newton, MA; S.E. Fenton, NIEHS, RTP, NC;
S.Y. Euling, S.L. Makris, US EPA, Washington, DC
KEYWORDS: Mammary Gland, Developmental & Reproductive Toxicity, Risk Assessment.
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ABSTRACT BODY: Abstract Body (Late Breaking Submission): The development of the mammary gland
(MG) – particularly, the timing and extent of epithelial growth and ductal branching ‐ can be affected after
developmental exposure to endocrine disrupting chemicals (EDCs). Few guideline studies for testing
chemicals include prenatal or early life dosing and MG endpoints are infrequently assessed. Some current
toxicity testing protocols evaluate indirect endpoints such as pup weight and nursing behaviors as
surrogates for altered maternal lactation. MG assessments can include clinical and macroscopic
observations, as well as comprehensive or triggered histopathology evaluation of mammary tissue. Since
there are no standard procedures for evaluating MG whole mounts, inclusion of these data in chemical risk
assessment could be limited. In addition to a MG whole mount round robin evaluation effort, the
Mammary Gland Evaluation and Risk Assessment Workshop was held in Nov. 2009 to identify areas of
agreement among experts about EDC effects on MG development and issues related to the use of MG
data in risk assessment. A majority of the workshop participants agreed that 1) rodent MG development is
a reasonable surrogate for human breast development; 2) in some cases MG changes (e.g., altered
branching; extent of growth; relative proportion of terminal end buds, lobules, and terminal ducts) have
been observed at lower doses than other endpoints of endocrine disruption; 3) these changes in MG
development are abnormal and further, could be interpreted as adverse because they represent
alterations in growth and development, and may reflect altered susceptibility to carcinogenesis and/or
lead to lactation effects. Disclaimer: Views expressed are the authors’ and do not necessarily reflect the
views or policies of US EPA or NIEHS.

ABSTRACT FINAL ID: 2405 Poster Board 636
TITLE: High‐Resolution Micro‐CT Imaging of Bone Microarchitecture in Developmental Toxicology
AUTHORS/INSTITUTIONS: N.J. Barlow, X. Ying, M. Feuston, Disposition, Safety, and Animal Research,
sanofi‐aventis US, Inc, Bridgewater, NJ; T. Sledz, A. Tatiparthi, MicroPhotonics, Allentown, PA
KEYWORDS: Micro‐CT, Developmental, Bone microarchitecture.
ABSTRACT BODY: Abstract Body (Late Breaking Submission): Traditionally, only histological techniques
can provide the resolution sufficient to visualize fetal bone microarchitecture. However, histological
sectioning is not practical to obtain 3‐dimensional (3D) data to accurately analyze changes in bone
microarchitecture, and cannot directly measure bone mineralization. Commonly used X‐ray micro‐
computed tomography (micro‐CT) has been successfully applied in the evaluation of fetal skeletal
structures in developmental toxicology studies, but has mostly been limited to double‐digit micron
resolution, which is inadequate for analysis of mouse or rat fetal bone microarchitecture. Therefore, we
conducted a study applying high‐resolution micro‐CT to obtain 3D bone microarchitecture data from 14‐, 15‐
, 16‐, and 18‐day‐old fetal mice. A high‐resolution micro‐CT system (SkyScan 1172, SkyScan, Belgium), with
settings of 1.3 or 1.8 μm3 voxel size for long bones and 10 μm3 for whole body, was used for the scans. To
determine if the resolution settings were sufficient, a nano‐CT system (SkyScan 2011) with 800 nm3 voxel
size setting was also used for the long bone scans. The 3D reconstructed CT data were reviewed and
analyzed using the SkyScan CTAn/CTvol and the Amira® (Visage Imaging Inc., CA) software. The imaging
results provided accurate 3D microarchitecture of the fetal bones. The micro‐structure details of the
Haversian canals and trabecular bone were clearly visualized in 3D, and the bone volume density and
trabecular thickness were measured quantitatively. The comparison with the nano‐CT scans indicated that
the 1.3 and 1.8 μm3 settings were sufficient for mouse fetal bone microarchitecture analysis. This study
suggested that high‐resolution micro‐CT imaging is a promising method that provides sufficient details for
investigating bone microarchitecture changes in developmental toxicology studies. High‐resolution CT
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data could also be utilized to support the use of high‐throughput CT screening for fetal skeletal
abnormalities.
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ABSTRACT FINAL ID: 2270 Poster Board 213
TITLE: Fosinopril, a potential substrate for MRP2, competes with several high use pharmaceuticals for elimination.
AUTHORS/INSTITUTIONS: B. Green, L.J. Bain, Environmental Toxicology, Clemson University, Clemson, SC; L.J. Bain,
Biological Sciences , Clemson University, Clemson, SC
KEYWORDS: MRP2, Fosinopril, Transporter.
ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): The multidrug‐resistance associated protein
2 (MRP2) is a membrane transporter that efflux a variety of drugs, other xenobiotics, as well as endogenous
compounds. Assessing the transport of highly prescribed pharmaceuticals via MRP transporters either alone or in
mixtures is important to determine the potential for drug‐drug interactions. MDCK cells transfected with the MRP2
gene was used to assess potential substrates for differential toxicity, accumulation, and efflux. Fosinopril, a highly
prescribed ACE inhibitor, was 2.4‐fold less toxic to the MRP2 transfected cells compared to mock transfected cells,
indicating that fosinopril is a potential MRP2 substrate. In addition, fosinopril was effluxed more rapidly, as the
MRP2 cells only retained 13 % of the dosed fosinopril after 20 minutes compared with 60 % retained in the control
cells. To determine whether fosinopril might contribute to a drug‐drug interaction by increasing retention time, we
coincubated fosinopril with several other known or suspected MRP2 substrates. When fosinopril was combined with
desloratadine, its retention was increased by 2‐fold, with loratadine, its retention was increased by 4.7‐fold and with
methotrexate the retention was increased by 2‐fold. Our results show that fosinopril’s cellular concentration
increases when coincubated with desloratadine, loratadine or methotrexate, which indicates that a drug‐drug
interaction is occurring. Assessing the transport of these and other highly prescribed pharmaceuticals via MRP
transporters either alone or in mixtures is important to determine the potential for drug‐drug interactions, and will
aid clinicians in minimizing drug toxicity.

ABSTRACT FINAL ID: 2300 Poster Board 631
TITLE: Dried blood spot (DBS) technology for toxicokinetic determinations. Opportunities for animal use reduction
and refinement and additional benefits.
AUTHORS/INSTITUTIONS: D.H. Melich, A.H. Stokes, T.A. Moose, S.Q. Fowler, Safety Assessment, GlaxoSmithKline,
Research Triangle Park, NC; C.A. Lovatt, W.J. Dopson, Safety Assessment, GlaxoSmithKline, Ware, United Kingdom;
L.S. Dobratz, C.R. Overvold, Safety Assessment, GlaxoSmithKline, King of Prussia, PA
KEYWORDS: Toxicokinetic, Dried blood spot, Animal use reduction.
ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): Traditionally, toxicokinetic evaluations have
been performed using plasma/serum, as these matrices are easy to handle and transport compared to whole blood.
DBS technology has been around for over 40 years and is an easy way of collecting, shipping, and storing blood
samples. It has been widely used for newborn screening and clinical trials in remote areas, where equipment such as
centrifuges and freezers may not be readily available. Technology is now available to enable the use of whole blood
for toxicokinetic evaluation through the use of DBS. The blood sample is spotted onto cards that are impregnated
with a material that lyses cells (antibacterial) and denatures proteins. Cards are then allowed to dry at room
temperature before storing or shipping. Using DBS technology reduces and refines (2 of the 3Rs) the use of animals
and has additional benefits. The number of small animals (ie, rodents) used on a study can be reduced due to the
small quantities of blood needed (ie, less to no additional toxicokinetic animals), the process for handling/analyzing
samples can be refined (ie, less labeling, no centrifugation, easier storage and shipping since samples need no
freezing) and additional benefits can be uncovered (ie, can sample animals serially, less test article, less cost of
study/shipment of cards). As such, the use of dried blood spot technology affords opportunities for animal use
reduction and refinement along with other additional benefits.
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ABSTRACT FINAL ID: 2302 Poster Board 633
TITLE: Endosulfan: A Child‐Specific Reference Dose (chRD) and Toxicity Mechanisms
AUTHORS/INSTITUTIONS: S.A. Knadle, D.M. Siegel , OEHHA, Cal/EPA, Sacramento, CA
KEYWORDS: children's health risk, endosulfan, male reproductive system.
ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): California Health and Safety Code 901(g)
mandates OEHHA to set child‐specific health guidance values (chRDs) for students at California school sites utilizing
criteria that identify child‐specific physiological sensitivities and exposures. Our science policy for selection of critical
studies for developing chRDs involves identification of toxicity mechanisms, fundamental parts of toxicity pathways
described as goals in "Toxicity Testing in the 21st Century" by the NAS. Experimental studies showed that endosulfan
exposure resulted in male reproductive toxicity in rats of various ages. Specific mechanisms and pathways may make
early‐in‐life exposure more injurious, so their identification is used to substantiate sensitivity. In insects and
mammals of all ages, endosulfan, a cyclodiene pesticide that has been found at California school sites,
noncompetitively blocks the GABAA receptor (GABAAR). The GABAAR contains the chloride (Cl‐) channel, a binding
site for two molecules of GABA, and many sites for allosteric modulation. In mature neurons, GABAAR is inhibitory
because low intracellular Cl‐ inhibits depolarization by GABA. Therefore, blockage by endosulfan causes neural
hyperexcitation in brain. In contrast, during sexually dimorphic brain development, GABAAR is excitatory due to the
high intraneuronal levels of Cl‐ which effluxes when GABA binds to the GABAAR, causing membrane depolarization.
This increases cytosolic Ca2+ levels which trigger trophic processes such as neuron migration that only occur during
critical windows. Estrogen increases the GABA excitatory drive by up‐regulating glutamic acid decarboxylase (GAD)
or the GABA transporter (GAT1). Endosulfan can block the excitatory GABAAR, and the Ca 2+ developmental
cascade. At all ages endosulfan can induce its own metabolism by cytochrome P‐450 isoenzymes and create
oxidative stress, necrosis or aptosis in liver, testis, and other extrahepatic organs. Lower doses of endosulfan are
toxic early‐in‐life because lower levels of antioxidants exist. Thus, OEHHA proposes a chRD of 6 x 10‐5 mg/kg/day to
lower the risk to the developing male reproductive system.

ABSTRACT FINAL ID: 2303 Poster Board 634
TITLE: Three‐month Toxicity Study with Cremophor™ RH 40/Polyethylene Glycol 400 or with Solutol™
HS15//Polyethylene Glycol 400 in Rats
AUTHORS/INSTITUTIONS: D.W. Bailey, A.H. Stokes, C. Merrill, H. Jordan, R.E. Brown, Safety Assessment,
GlaxoSmithKline, Research Triangle Park, NC
KEYWORDS: Non‐traditional vehicles, Cremophor RH40, Solutol HS15.
ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): GlaxoSmithKline (GSK) Safety Assessment
only considers non‐traditional vehicle formulations when conventional formulations do not provide adequate
systemic exposure to assess toxicity. One challenge with this strategy is the absence of toxicology information on
these formulations. This study was conducted to collect toxicity data with two non‐traditional vehicle formulations.
Groups of rats were given water, 30:70 Cremophor RH 40 / polyethylene glycol (PEG) 400, or 30:70 Solutol HS15 /
PEG 400 once daily for 91 days by oral gavage. Administration of the Cremophor formulation was associated with
minimal, focal/multifocal hepatocellular necrosis that was not considered adverse based on the minimal severity and
the absence of increases in serum hepatobiliary markers. Both PEG‐containing vehicles were associated with
increased relative kidney weights in males. There were no correlating macroscopic or microscopic findings in the
kidney or bladder, though both formulations were associated with increased urine specific gravity and minimally
altered urine electrolytes in both genders. Males given the Cremophor formulation also had mildly increased serum
urea and females had markedly increased urine calcium/creatinine ratio. Urine phosphorus/creatinine ratio was also
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increased in males and females given the Cremophor formulation. Males and females given the Solutol formulation
had decreased urine glucose parameters and increased urine calcium/creatinine; males had increased urine volume.
Males in both groups had minimally decreased serum electrolytes and females had minimally increased serum
cholesterol. Administration of either formulation was also associated with decreased thymic weight with no
concurrent microscopic findings. Neither formulation produced overt toxicity in 91 days of dosing but the Solutol
formulation produced fewer effects in rats.

ABSTRACT FINAL ID: 2305 Poster Board 636
TITLE: A Data Quality System Complementary to the Klimisch Codes for the Critical Evaluation of Studies under
REACH
AUTHORS/INSTITUTIONS: R.L. Breton, S. Teed, , Intrinsik Environmental Sciences Inc. , Ottawa, Ontario, Canada;
J. Nugent, , Intrinsik Health Sciences Inc., Mississauga, Ontario, Canada
KEYWORDS: REACH, Data Quality Scoring, Ecotoxicity Studies.
ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): The evaluation of data quality under the
European Registration, Evaluation, Authorisation and Restriction of Chemical substances (REACH) legislation is a key
component for conducting robust hazard and risk assessments. The Klimisch approach is a tool proposed by the
European Chemical Agency (ECHA) to assess the reliability of data, particularly toxicological and ecotoxicological
data, for REACH registrations and was intended to harmonize data evaluation processes worldwide. However, the
interpretation of the Klimisch criteria by different evaluators is subjective and can lead to different reliability codes.
Although the approach features important aspects of data quality, it is semi‐quantitative at best. On behalf of
Environment Canada, a data quality scoring system, named Ecotoxicological Quality Evaluation System and Scoring
Tool (eco‐QESST), was recently developed for the New Substances Program to facilitate the consistent evaluation
and scoring of ecotoxicological studies submitted under the New Substances Notification Regulations (NSNRs). Data
generated from the conduct of over 600 fish, Daphnia and algae OECD test guideline studies formed the basis of
eco‐QESST. Consistency in scoring using eco‐QESST was validated using different evaluators tasked at rescoring 20%
of the 614 studies. The results showed that different evaluators consistently derived identical scores for the same
studies. With few exceptions, scores were within +/‐5% overall study quality score. This work demonstrates that the
eco‐QESST system is a powerful tool for evaluation specialists, notifiers, contract laboratories, and other
stakeholders conducting and evaluating ecotoxicity tests and reduces uncertainty related to study quality and
scientific integrity in ecotoxicity data submitted. In addition, eco‐QESST can be used as a complementary tool to the
Klimisch approach to evaluate the quality of ecotoxicological data under REACH.

ABSTRACT FINAL ID: 2306 Poster Board 637
TITLE: Red Tide Antagonists as CF and COPD Pro‐Drugs: Preclinical Indications
AUTHORS/INSTITUTIONS: D.G. Baden, Center for Marine Science, University of North Carolina Wilmington,
Wilmington, NC; W.M. Abraham, Research, Mount Sinai Medical Center, Miami Beach, FL; D.G. Baden, J.M. Benson, ,
Lovelace Respiratory Research Institute, Albuquerque, NM
KEYWORDS: toxin, antagonist, pro‐drug.
ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): Brevenal and B‐napthoyl brevetoxin (B‐Nap)
from red tide have potential for treating cystic fibrosis and chronic obstructive pulmonary disease. Each increase
basal MCC and block the human neutrophil elastase–induced slowing of MCC. Toxicology and histopathology were
measured to determine: a)maximum dose delivered without bronchoconstriction,b)if repeat dosing caused airway
hyperresponsiveness,and c)the degree to which pulmonary tract deposition could be quantified and pathology
observed. Study “a)”,sheep were given 20 breaths of 100, 250, and 500 ug/ml brevenal. Pulmonary airflow resistance
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(RL) was measured pre and post challenge. Mean increases in RL were 12 ± 2, 20 ± 5, and 57 ± 2%; concs < 250 ug/ml
were acceptable. B‐Nap was similar. Study “b)”, sheep were dosed b.i.d with 50 breaths of 50 ug/ml brevenal for 4
days and once on day 5, 1h before assessing airway responsiveness to inhaled carbachol (PC400). PC400 did not
change:29.2 ± 2 before, 28.5 ± 1.3 after. MCC slopes for the 50 ug/ml dose & the 1 ng/ml dose were similar (‐41.1 vs.‐
41.5, respectively). Study “c)”groups of 4 male and 4 female CD‐1 mice were exposed by nose‐only inhalation for 15
min several aerosol concs of brevenal: 340, 590, or 1015 ng/L air. Particles were 1.5 µm MMAD. Pulmonary deposition
was 20, 40, and 60 ng/lung; respiratory tract deposition was 140, 280 and 420 ng/mouse. Euthanized males and
females received a complete necropsy 1 and 7 d post exposure. No respiratory irritation, no clinical toxicity or effects
on body weight, no pulmonary inflammation, no cytotoxicity, no effects on blood cell counts or adverse effects on
serum liver enzymes were observed. Single exposures of brevenal at least 3 orders of magnitude greater than
expected in the clinic are safe. There is a 50,000‐fold therapeutic safety window for these pro‐drugs, when inhaled.
Efficacy shown with nM concentrations could be advantageous in reducing the potential side effect profile of the
compounds.

ABSTRACT FINAL ID: 2307 Poster Board 638
TITLE: DEVELOPMENT OF A REPORTER ASSAY PANEL FOR THE DETECTION OF COMPOUND TOXICITY.
AUTHORS/INSTITUTIONS: S. Kantesaria, R. Fernalld, M.T. Pletcher, Y. Will, Compound Safety Prediction, Pfizer Inc.,
Groton, CT
KEYWORDS: Predictive Toxicology.
ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): Cells reproducibly respond to exogenous
stressors such as chemical toxicants and xenobiotics by inducing specific stress response mechanisms via activation
of signaling transduction pathways. Thus, monitoring the induction of the key transcriptional regulators of common
toxicity‐associated pathways may provide a high throughput method for assessing the potential of any compound
to induce tissue injury. The goal of this project was to assess the potential power of a panel of transcription factor
reporter assays to not only predict overall toxicity for a compound or classes of compounds but to identify the
mechanism by which that toxicity occurred. Reporter cell lines were constructed using lentiviral vectors that
contained an inducible firefly luciferase gene under the control of a basal promoter element (TATA) joined to a
pathway specific transcriptional response element. Multiple single cell clones in both HEK293 and Huh7 cells were
isolated and expanded from transductions of constructs for NFKB, NFAT, TGF‐β, Interferon‐γ, NRF, and CREB
pathways. Using control compounds to validate the reporter lines, signal to noise ratios of over 20 fold were
obtained for the majority of lines. The reporter cell lines were then used to screen a set of 255 compounds that had
been previously assessed in pre‐clinical animal models and categorized as toxic or non‐toxic. Despite the fact that
none of the compounds directly targeted the pathways being monitored, approximately 1% of the test compound
set produced a signal that was statistically significant above background for the majority of assays. Additional well
annotated compound sets will need to be screened in these assays to determine predictive power with statistical
significance and to prove a direct link between these pathways and specific forms of drug‐induced tissue injury, but
this early work does suggest that use of transcriptional reporter assays in early drug development could be a
valuable tool for safety assessment.
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ABSTRACT FINAL ID: 2308 Poster Board 639
TITLE: Evaluation of dried blood spot methodology in rat and dog preclinical studies
AUTHORS/INSTITUTIONS: D. Zhao, M. Shey, L. Gallenberg, Toxicology, Abbott, Abbott Park, IL; K. Wan, M. Rieser,
Drug Analysis, Abbott, Abbott Park, IL; D. Beno, Exploratory Kinetics & Analysis, Abbott, Abbott Park, IL
KEYWORDS: dried blood spot (DBS), quantitative bioanalysis, pre‐clinical.
ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): Recent publications suggest that the dried
blood spot (DBS) sampling can be utilized as a viable alternative to plasma and whole blood (WB) sampling for
quantitative bioanalysis of therapeutic drug monitoring. In preclinical studies, DBS sampling provides practical and
ethical benefits including reduced blood sample volume and animal use, easier sampling in small animal models and
less invasive and stressful blood collection. This poster presents a comparison between the DBS and WB methods
for 14 experimental compounds with broad structural diversity, and Log D values ranging from ‐0.3 to 8.1. WB but
not plasma was used as control matrix to eliminate the impact of blood/plasma ratio for different compounds.
Thirteen compounds (#1‐13) were administered to rats at a single dose. The fourteenth compound was administered
to both rats and beagle dogs for 14 consecutive days. Serial blood samples were collected to create a
pharmacokinetic profile for each compound. The blood samples were spotted onto Whatman FTA cards and allowed
to dry for at least 2 hours and stored at room temperature until analysis. The remaining whole blood samples were
frozen at ‐20°C. Concentrations were measured for each sample matrix and were used to calculate Cmax and AUC
which were then compared. Good assay agreement (<15% of bias) between DBS and WB were achieved in the 12
single dose and 1 repeat‐dose studies in rats with 13 of the 14 compounds. Two hydrophobic compounds showed
negative bias (>20%) in either a single dose rat study (#13) or a repeat dose dog study (#14). In conclusion, these data
indicate the exposures tested in DBS and WB matched well for a majority of the compounds we tested. For highly
hydrophobic compounds, rigorous method equivalence between DBS and WB assays need to be established with in
vivo samples for each species in order to determine if DBS is the suitable method to use in regulatory toxicity
studies.

ABSTRACT FINAL ID: 2310 Poster Board 641
TITLE: OREGON’S HARMFUL ALGAL BLOOM SURVEILLANCE PROGRAM: OVERVIEW OF PUBLIC HEALTH ADVISORIES
ISSUED TO PROTECT RECREATIONAL USERS DURING CYANOBACTERIA BLOOMS IN LAKES AND RESERVOIRS.
AUTHORS/INSTITUTIONS: D. Conners, M. Counter, L.E. Boswell, C.G. Cude, J.A. Ketterman, B.L. Widerburg, J.P.
Douglas, Office of Environmental Public Health, Oregon Department of Human Services, Portland, OR
KEYWORDS: Cyanobacteria, Microcystin, Regulatory.
ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): Freshwater harmful algae blooms (HABs) are
predicted to increase in severity due to changes in land use and climate, and are an emerging public health concern.
A variety of species of freshwater cyanobacteria are capable of producing toxins that pose potential risks to people,
pets and wildlife. The Office of Environmental Public Health (OEPH) in Oregon’s Department of Human Services is
collaborating with the Centers for Disease Control and Prevention to enhance surveillance of the impacts of
cyanobacteria blooms on public health. OEPH has issued public health advisories to protect recreational users during
blooms of toxigenic cyanobacteria since 2004. Blooms in Oregon are typically dominated by cyanobacteria of the
genera Microcystis and Anabaena. Health advisories for cyanobacteria blooms have been issued in 12 of Oregon’s 36
counties. The number of health advisories issued per year has increased as well as the duration of the bloom events.
These data support the hypothesis that cyanobacteria blooms are increasing in severity but may also be indicative of
enhanced surveillance efforts among local, state and federal partners. Future efforts to educate and inform the
public about the causes and consequences of freshwater HABs would be valuable to minimize both public health
and socioeconomic impacts.
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ABSTRACT FINAL ID: 2315 Poster Board 646
TITLE: Human health risks associated with Fish and Shellfish Consumption in an industrial leasehold in a Southern
California Bay
AUTHORS/INSTITUTIONS: B.L. Donovan, E.P. Donovan, S.H. Gaffney, B.L. Finley, , ChemRisk, San Francisco, CA;
P.K. Scott, , ChemRisk, Pittsburg, PA
KEYWORDS: exposure assessment, fish consumption, risk assessment.
ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): This study describes a human health risk
assessment of anglers who catch and consume fish from an industrial leasehold in a Southern California bay.
Potential exposures to polychlorinated biphenyls (PCBs), inorganic arsenic, copper, mercury, and cadmium via
ingestion of fish and shellfish were calculated using edible tissue samples from within the leasehold. Deterministic
and probabilistic exposure assessment techniques were used to characterize cancer and non‐cancer risks. Site‐
specific data were used when possible. Fish consumption rates (FCR) from published creel/angler surveys in
industrialized and recreational areas were considered. The deterministic risk assessment used a FCR from a survey
conducted in an industrial area. The probabilistic assessment used a FCR distribution that included values from
recreational and industrial areas. An average cooking loss factor was applied to account for the reduction of total
PCBs. Deterministic cancer risk estimates based on mean tissue concentrations (fish or shellfish) ranged from 1.67 x
10‐8 to 1.62 x 10‐6 for inorganic arsenic and from 1.17 x 10‐8 to 1.38 x 10‐7 for PCBs; deterministic cancer risks based on
the 95% UCL tissue concentrations were below 1 x 10‐5 for both chemicals. The probabilistic analysis indicated that
cancer risks for the 50th percentile were below 10‐11. The uncertainty analysis indicated that the FCR had the
greatest contribution to total variance. Other contributors included exposure duration and the Aroclor 1260 cancer
slope factor. The fraction of arsenic that was assumed to be inorganic contributed about 5% to the total variance.
This value was assumed to range from 0‐4% in the probabilistic assessment, as it was not measured in the tissue
samples. For the non‐cancer risk assessment, all hazard indices were well below 1. Even using the 95% UCL tissue
concentrations, the hazard indices did not exceed 0.013 for all chemicals. The results indicate that consumption of
fish caught at this site does not pose an increased cancer or non‐cancer risk.

ABSTRACT FINAL ID: 2316 Poster Board 647
TITLE: Monitoring Aspergillus fumigatus species in tertiary care hospital using real‐time PCR and culture‐based
assays
AUTHORS/INSTITUTIONS: M. Fedoruk, R. Bronstein, R. Richter, S. Hong, , Exponent, Irvine, CA
KEYWORDS: Fungal exposure assessment , qPCR, Nocosomial infection.
ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): Aspergillus fumigatus (A. fumigatus), a
ubiquitous fungus, may cause invasive aspergillosis (IA) in severely immunocompromised and other select patients.
A. fumigatus accounts for 80‐90% IA cases, which have a ~60% mortality rate, and for which hospital construction
work is a risk factor. Historically, culture‐based assays measuring viable conidia were used to assess exposure and
health risks. However, mold specific real‐time quantitative PCR (qPCR), an emerging technology, can rapidly
measure DNA from viable and non‐viable conidia and hyphal fragments. Scientific data on background qPCR A.
fumigatus levels and its health risks are scarce. The aim of this study was to assess A. fumigatus exposures using
culture‐based and qPCR assays, and to compare the two test methodologies. An Andersen N‐6 air sampler was used
to collect four 5‐min bracketed samples onto MEA media. qPCR air samples were collected for 6 hrs using a 0.45 um
polycarbonate filter in a 37‐mm cassette. qPCR was performed using primer and probe sequences developed by US
EPA and the TaqMan® assay. Air tests (n=104) revealed that A. fumigatus was commonly found outdoors with
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detections of 100% (qPCR, range:17‐90 spore equivalents (SE)/m3) and 50% (culture, range n.d.(<2) to 14 colony
forming units (cfu)/m3). Indoor samples were positive (71% (qPCR, range n.d.(<0.18) to 14 SE/m3) and 16% (culture,
range n.d.(<2) to 2 cfu/m3). Carpet tests (n=18) revealed detections of 100% (qPCR) and 22% (culture). There was no
statistically significant correlation between A. fumigatus levels measured by culture and qPCR. Factors affecting A.
fumigatus levels included sample location (i.e., proximity to outdoor exit doors) and activity patterns. Use of qPCR
offers the potential for early identification of untoward A. fumigatus exposures in the hospital environment. Further
research is required to determine background A. fumigatus concentrations, factors affecting environmental levels,
and health significance of measured levels prior to widespread acceptance of qPCR environmental monitoring in
hospital environments.

ABSTRACT FINAL ID: 2317 Poster Board 648
TITLE: A New Platform for Evaluation of Cytochrome P450 Induction
AUTHORS/INSTITUTIONS: L. Huang, J. Johnson, , Cayman Chemical Co, Ann Arbor, MI; B.C. Ho, A. Avery, I.M.
Morano, , Originus Inc, Ann Arbor, MI; P. Wilga, , Ceetox Inc, Kalamazoo, MI
KEYWORDS: CYP3A4, drug‐drug interactions, cell‐based assay.
ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): Cytochrome P450 (CYP) 3A4 is the most
abundant CYP enzyme in liver and small intestine and is involved in the metabolism of appoximately half the drugs in
clinical use. The FDA has proposed guidelines to evaluate potential drug‐drug interactions during the drug
development process. The assays have typically involved human hepatocytes that are highly variable in sources,
limited in quantity, expensive, and lack reproducibility. The response of immortalized cell lines of human hepatic
origin is more consistent, but often non‐representative due to the lack of certain cellular factors. Moreover, a very
sensitive assay to detect CYP3A4 induction at multiple incubation time points in high throughput format is not yet
available. Nevertheless, many CYP3A4 inducers are also inhibitors of the enzymatic activity, making the evaluation of
the drug‐drug interaction complicated and less reliable. In this study, we developed a platform for the evaluation of
CYP3A4 transcriptional regulation using the Surface Transfection and Expression Protocol (STEP) technology. In
short, a secreted alkaline phosphatase (SEAP) gene is used as a reporter under the control of the human CYP3A4
upstream regulatory sequences. STEP complexes containing the reporter gene, as well as expression constructs for
required factors such as HNF and PXR in optimized stoichiometry, and transfection reagents are immobilized on 96‐
well plates in a highly stable and reproducible format. Plating of C3A hepatic cells allows testing of the CYP3A4 gene
induction as SEAP activity increases in the media collected 24, 48, and 72 hours after addition of control and test
drugs. Responses to typical inducers such as Rifampicin, Taxol and Griseofulvin revealed significant levels of CYP3A4
induction (up to 30‐fold) with differing kinetics and robustness. Since the cells remain intact after the sample
collections for SEAP assays, the platform also allows the simultaneous monitoring of CYP3A4 enzymatic activity
inside the cell to provide an independent assessment of the induction and inhibition of CYP3A4.

ABSTRACT FINAL ID: 2319 Poster Board 702
TITLE: Toxicological relevance of emerging contaminants for drinking water quality
AUTHORS/INSTITUTIONS: C.M. de Jongh, M. Schriks, M.B. Heringa, M.M. van der Kooi, P. de Voogt, A.P. van Wezel, ,
KWR Watercycle Research Institute, Nieuwegein, Netherlands; P. de Voogt, Institute for Biodiversity and Ecosystem
Dynamics, University of Amsterdam, Amsterdam, Netherlands
KEYWORDS: human health risk assessment, drinking water guideline value, threshold of toxicological concern (TTC).
ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): The detection of many new compounds in
surface water, groundwater and drinking water raises considerable public concern, especially when human health
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based guideline values are not available it is questioned if detected concentrations affect human health. In an
attempt to address this question, we derived provisional drinking water guideline values for a selection of 50
emerging contaminants relevant for drinking water and the water cycle. For only 10 contaminants, statutory
guideline values were available. For the remaining 40 compounds a provisional drinking water guideline value was
established with the aid of toxicological literature data. The maximum concentration levels reported in surface
waters, groundwater and/or drinking water were compared to the (provisional) guideline values of the
contaminants thus obtained, and expressed as Benchmark Quotient (BQ) values. We focused on occurrence data in
the downstream parts of the Rhine and Meuse river basins. The results show that for the majority of compounds a
substantial margin of safety exists between the (provisional) guideline value and the maximum concentrations in
surface water, groundwater and/or drinking water. The compounds evaluated with a relatively high BQ value (i.e. a
high potential human health concern) and a known carcinogenic action are 1,4‐dioxane, benzene and n‐
nitrosodimethylamine (NDMA). The concentrations of these compounds in drinking water should be monitored
closely, since their guideline values are easily exceeded. The present risk assessment supports the conclusion that
the majority of the compounds evaluated pose individually no appreciable concern to human health. The manuscript
of this study was recently accepted for publication by Water Research (Schriks et al, 2010).

ABSTRACT FINAL ID: 2321 Poster Board 704
TITLE: Risk assessment basis for new and updated New Jersey drinking water Health‐based Maximum Contaminant
Level recommendations
AUTHORS/INSTITUTIONS: G.B. Post, Office of Science, New Jersey Dept. Environmental Protection, Trenton, NJ;
P.D. Cohn, Environmental and Occupational Health Service, New Jersey Dept. of Health and Senior Services, Trenton,
NJ
KEYWORDS: drinking water, risk assessment, MCL.
ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): The human health basis (Health‐based
Maximum Contaminant Levels, HBMCLs) for existing New Jersey drinking water standards was recently updated,
and HBMCLs for additional chemicals were developed. HBMCLs for carcinogens are based on lifetime cancer risk
from drinking water at the 10‐6 risk level. For non‐carcinogens, HBMCLs are based on a Reference Dose and a
Relative Source Contribution (RSC) factor which accounts for non‐drinking water exposures. Reasons for revising
existing HBMCLs include new toxicology or epidemiology data, new risk assessment approaches, new exposure data
relevant to the RSC, and a new approach for risk assessment of suggestive/possible carcinogens. New chemicals are
chosen for HBMCL development based on occurrence in drinking water and potential health effects. Of 29 existing
HBMCLs reviewed, 16 HBMCLs were not changed, 6 were increased, and 7 were decreased. New HBMCLs were
developed for dacthal and degradates, 1,2,3‐trichloropropane, and perchlorate. The HBMCLs were considered along
with analytical limitations (practical quantitation levels, PQLs), and availability of treatment removal technology to
develop recommendations for revisions to New Jersey drinking water standards (Maximum Contaminant Levels,
MCLs).
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ABSTRACT FINAL ID: 2322 Poster Board 705
TITLE: Development of a Health‐Protective Ambient Air Concentration for Formaldehyde Based on a Nonlinear
Carcinogenic Assessment
AUTHORS/INSTITUTIONS: J.T. Haney, Toxicology Division, Texas Commission on Environmental Quality, Austin, TX
KEYWORDS: formaldehyde, cancer, nonlinear.
ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): Assessment of the carcinogenic potential of
a chemical has great implications both in a regulatory context and in the public’s perception of risk. Given their
important role in public health protection, regulatory risk assessors have a duty to perform the most scientifically‐
defensible carcinogenic assessments consistent with their professional judgment and evaluation of available
scientific literature, and prefer to err on the side of health‐protectiveness when faced with unacceptable
uncertainty. This preference to err on the side of caution is reflected in historical and current risk assessment
guidance and practice, which may result in a predisposed reluctance to deviate from conservative defaults even
when supported by data. It is often easier to justify a default approach as conservative rather than defend deviating
from it. However, if erring on the side of conservatism significantly overestimates risk and is not justified, then harm
to public health may result from diverting public, industry, and government attention and resources away from
chemicals which may represent more of a public health risk at environmental levels. Deviation from conservative
defaults is justified when data are judged to sufficiently support the alternative analysis being conducted, although
scientific judgment may differ such that a widespread consensus in the scientific community may be lacking. We
concur with others in the scientific community who have concluded that available data support regenerative
proliferation as being a key precursor event in formaldehyde‐induced tumors in rats. Deviation from the
conservative default procedure of linear low‐dose extrapolation and a nonlinear analysis based on cytotoxicity‐
induced cell proliferation is adequately justified. Conservatively selecting the 95% BMCL01 based on cell proliferation
from Schlosser et al. (2003) for use as the PODHEC (0.44 ppm) and dividing by a composite uncertainty factor of 30
(UFH of 10, UFA of 3) yields a health‐protective, carcinogenic‐based ambient air comparison value of 15 ppb.

ABSTRACT FINAL ID: 2326 Poster Board 709
TITLE: Persistent Organic Pollutants (POPs) Research in China: Highlights, Challenges and Future Perspectives
AUTHORS/INSTITUTIONS: B. Zhao, M. Zheng, Q. Zhang, Y. Wang, G. Jiang, State Key Laboratory of Environmental
Chemistry and Ecotoxicology, Research Center for Eco‐Environmental Sciences, Chinese Academy of Sciences,
Beijing, China
KEYWORDS: Persistent Organic Pollutants, China, Stockholm Convention.
ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): Persistent Organic Pollutants (POPs) are
environment‐persistent chemical substances that produce adverse effects on human health and the environment
and problems caused by them have become increasingly prominent around the world. It is relatively late for China to
start research on POPs, which is around the middle of 1970s. While since then, Chinese government has put more
and more efforts to support and fund POPs research, such as detection technology, environmental behavior, control
management and risk assessment of dioxins and other POPs, to serve the national and global interest. Now in China,
there are nearly 30 labs that are able to conduct dioxin and other POPs analyses and most of them are certificated,
and keep good records in quite a lot international comparison studies. A variety of HR/GC‐MS methods have also
been established in China for almost all compounds listed in Stockholm Convention. The POPs related scientific
research works are also increasing significantly from only a couple of published articles before 2000 to over a
hundred of publications a year nowadays. China is also one of the leading countries to join Stockholm Convention in
2004, and the government has given high priority to fulfill its commitment to the Convention. However, as a
developing country, China faces a lot of challenges since even before we are able to solve the problems caused by
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the existing POPs, we need handle the emerging problems that caused by the new POPs recently listed into
Stockholm Convention. Chinese scientists are willing to work together with global researchers to enhance the basic
research on the new analytical methodology, distribution pattern and transportation, bioaccumulation and
degradation, mechanism of toxicity, and control technique of the existing and emerging POPs. It is our common
challenge to face the endless scientific and environment problems but it is also an opportunity for the innovation in
science and technology.

ABSTRACT FINAL ID: 2328 Poster Board 714
TITLE: Cytotoxicity Profiling of the Anticancer Agent Thiostrepton
AUTHORS/INSTITUTIONS: P.G. Held, , BioTek Instruments, Winooski, VT; K. Newick, , University of Vermont,
Burlington, VT; D. Shen, W. Patton, , Enzo Life Sciences, Farmingdale, NY
KEYWORDS: cytotoxicity, thiostrepton, mesothelioma.
ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): Malignant mesothelioma (MM) is a form of
cancer originating in the mesothelium almost always caused by the exposure to asbestos. Microarrays have
previously demonstrated that MM cells had changes in gene expression indicative of enhanced production of
reactive oxygen species, such as NADPH Oxidase 4 (Nox 4). The continual presence of ROS results in the increase
and duration of pro‐proliferative pathways, which lead to the up regulation of cell cycle genes. Different MM cell
lines expressed isoforms of FoxM1 necessary for cell cycle transit in the absence of growth factors, yet were
responsive to inhibitors of Nox4. Thiostrepton (TS) is a natural antibiotic, which has been shown to inhibit the
oncogenic transcription factor FoxM1 and is cytotoxic to MM cells in a dose dependant fashion.
Drugs elicit cytotoxic effects through several mechanisms. Drug accumulation in the mitochondria can result in a
compromised membrane potential with a resultant disruption in electron transport. Lysosome perturbation has
been shown to cause the formation of autophagosomes and autophagic cytopathology. Numerous compounds
have been shown to initiate the apoptotic process in cells. Using CELLestial™ assay kits we have profiled the
response of cells to thiostrepton. MM cells lines were exposed to TS along with agents known to perturb lysosomes,
mitochondria, or induce apoptosis and their responses compared to normal LP9 cells. TS does not appear to induce
apoptosis as measured by nuclear condensation in either normal or malignant cells. Interestingly marked differences
between the normal LP9 cells and MM cells in the lysosomal response to thiostrepton are observed.
To facilitate the process of cytotoxicity profiling of TS on mesothelioma cells, we have automated all of the fluid
handling steps of these assays. These data and process steps serve as an example of how the cytotoxicity profile of
other anticancer agents or potential drug compounds can be streamlined. Assay work flow along with performance
results will be provided.

ABSTRACT FINAL ID: 2330 Poster Board 716
TITLE: Quantitative measurement of fat and muscle in whole section histology analysis
AUTHORS/INSTITUTIONS: D.G. Young, F. Voelker, T. Johnson, Flagship Biosciences, Brewster, MA
KEYWORDS: fat cell analysis, muscle cell analysis, digital pathology.
ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): The measurement of brown and white fat is
important in a number of disease areas. There are few methods to view fat other than with oil red O (ORO) stain on
frozen tissue sections. Remnants of the fat cell membrane are typically all that remain after tissue processing and
slide formation. Consequently, the pathologist usually analyzes only the characteristic vacuolar spaces left behind by
the departed lipid. The ability to reproducibly measure and quantify fat requires a combination of existing
algorithms, histology pattern recognition and customized image analysis development. We discuss several new
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approaches to image analysis as commonly encountered in fat cell analysis in pharmaceutical drug development.
Skeletal muscle analysis will also be discussed as an additional application since it utilizes a similar approach to that
of fat cell analysis. METHOD: Hemotoxylin and eosin‐stained tissue sections from white and brown fat tissues from
rats were utilized for measurement. A whole slide image analysis program was written to identify each vacuole using
pattern recognition, and then to compute statistics on these vacuoles. RESULTS: The whole slide image analysis was
able to successfully quantify and measure both white and brown fat vacuoles with high accuracy and repeatability.
We were able to measure both perimeter and area of individual fat vacuoles within regions of surrounding fat cell
cytoplasm. Accuracy of the analytical method depends upon reproducible histology. Some slides with white spaces
resembling vacuoles were problematic, as were white fat cells with broken cell boundaries within the tissue section.

ABSTRACT FINAL ID: 2331 Poster Board 717
TITLE: Whole blood transcriptome analysis provides mechanistic insight into acetaminophen‐induced liver injury
AUTHORS/INSTITUTIONS: T. Zhou, P. Watkins, , The Hamner Institutes for Health Sciences, Research Triangle Park,
NC; R. Paules, P. Bushel, R. Fannin, , NIEHS, Research Triangle Park, NC; J. Chou, , Wake Forest Univ, Winston Salem,
NC
KEYWORDS: acetaminophen, liver, biomarker.
ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): The aim of this study is to identify potential
biomarkers from blood transcriptomic profiles to predict acetaminophen (APAP)‐induced liver injury. Male F344/N
rats were classified into two sets; training and testing. Groups of animals in each set received 0, 150, 1500, 2000 or
2500 mg/kg APAP by oral gavage and were euthanized at 6 or 24h post APAP treatment. ALT and histological
changes in liver were observed in roughly half the animals treated with toxic doses (1500‐2500 mg/kg) at 24h,
indicating different sensitivities of the animals to APAP toxicity. For expression profile analysis in the training set, the
animals showing no ALT elevations at 24h post toxic doses of APAP were removed from the analysis. Expression
profiles from both the blood and liver were combined for expression patterns and significant gene extraction using
the EPIG method. Two expression patterns with 171 genes showing exactly the same changes in both blood and liver
were identified at 24h. The 171 genes were selected as molecular fingerprints to distinguish toxic or non‐toxic effects
of APAP in the testing set. Expression profiles of these genes from either the blood or the liver clearly separated the
sensitive from the non‐sensitive animals treated with the same toxic doses of APAP. GO analysis of the 171 genes
indicated that mitochondrion and cytokine and chemokine‐mediated signaling pathways were two major categories.
To test if the expression profile could also predict APAP‐induced liver injury, we applied the same analysis in the
blood and liver samples from animals euthanized at 6h when no ALT elevation was observed. Similarly, two patterns
and 93 genes were identified. Expression profiles from both the blood and liver indentified one of the animals
treated with toxic doses as non‐sensitive. Results from the current study demonstrate that transcriptional
expression profiles from whole blood may work as an earlier and more accurate biomarker than traditional ALT
elevations.
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ABSTRACT FINAL ID: 2332 Poster Board 201
TITLE: COMPARISON OF MICRONUCLEUS FREQUENCY IN MOUSE BONE MARROW BETWEEN ORAL AND
INTRAPERITONEAL ADMINISTRATION OF CYCLOPHOSPHAMIDE
AUTHORS/INSTITUTIONS: D. Bhaumick, S. Sharma, R. Naravaneni, R.D. Mehta, , PBR Laboratories Inc., Edmonton,
Alberta, Canada; G. Krishna, , Enzon Pharmaceuticals, Inc., Piscataway, NJ
KEYWORDS: Micronucleus , Cyclophosphamide, Bone marrow.
ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): The in vivo rodent bone marrow
micronucleus assay has been widely used as part of a genotoxicity test battery in product safety evaluation.
Cyclophosphamide (CP) is used as one of the positive controls for the assay validation regardless of the route of
administration. We examined the relative effectiveness of CP for micronucleus induction in the mouse bone marrow
based on the route of delivery, oral gavage or intraperitoneal injection (IP). The assay was conducted by following
the OECD guideline 474. A test group of 12 mice (BALB/c, 6 male and 6 female) was exposed to CP (40mg/kg) with a
concurrent vehicle control group for 24 hrs. The drug was delivered by single administration (oral gavage or IP
injection). There were no apparent clinical signs of toxicity observed in the treated animals. Bone marrow samples
were extracted, smeared onto slides and stained with Wright‐Giemsa for analysis. Cytotoxicity was assessed based
on the ratio of polychromatic erythrocytes (PCEs) to total erythrocytes compared to the control. CP‐exposed
animals showed a significant increase (p<0.05) in micronucleus frequency in both sexes and there was no significant
difference in the micronucleus frequency between the two groups of animals following administration of the drug
orally or intraperitoneally as well as between the males and females. Micronucleus frequency was 23±6 (oral) and
26±7 (IP) per 1000 PCEs. CP was not cytotoxic under both the methods of administration. PCE % was >90% compared
to the control. The results demonstrate that both routes of administration are equally effective in micronucleus
induction in the mouse bone marrow cells.

ABSTRACT FINAL ID: 2333 Poster Board 202
TITLE: Detection of Aneugens and Evaluating Dose‐Response Relationships by Flow Cytometry
AUTHORS/INSTITUTIONS: D. Bui, L. Hasegawa, L. Ritter, D.A. Eastmond, Environmental Toxicology Graduate
Program, University of California Riverside, Riverside, CA
KEYWORDS: Aneuploidy, Flow Cytometry.
ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): The in vitro micronucleus assay is a widely
used and well validated approach for the detection of chemically induced chromosomal damage. Although sensitive
in its ability to detect genetic damage, inherent and technical challenges affecting this microscopy‐based assay limit
the types of alterations that can be detected as well as to the sample sizes that can feasibility be tested. Recently,
Muehlbauer and associates described an effective flow cytometric‐based approach for rapidly detecting numerical
chromosomal aberrations in human lymphocytes in vitro. Their study showed that multiple aneugenic endpoints
could be simultaneously monitored by the selective characterization of mitotic cell populations on the basis of DNA
content. The aim of our current study was to evaluate the sensitivity of this novel flow cytometric approach against
the more established cytokinesis‐blocked micronucleus assay with CREST staining. To do this, we conducted a series
of parallel in vitro studies in human lymphoblastoid (TK6) cells using a number of known aneugenic agents. Flow
cytometric analysis of cells treated with paclitaxel, nocodazole, 17β‐estradiol, noscapine, and vincristine sulfate
showed dose‐dependent increases in hypodiploidy, hyperdiploidy and polyploidy. Similarly, dose‐dependent
increases in chromosome‐containing micronuclei (a measure of hypodiploidy) were detected by the micronucleus
assay. The results of our study show that the new flow cytometric approach can readily detect hypodiploid,
hyperdiploid and polyploid cells induced by the tested aneugens with high sensitivity and reproducibility. With its
ability to detect a broader range of aneugenic endpoints more rapidly and with comparable sensitivity to the more

2010 Society of Toxicology 49th Annual Meeting
Grace Period Abstracts
commonly used micronucleus assay, the flow‐based assay shows considerable promise as an alternative method for
the detection of aneugenic agents in vitro.

ABSTRACT FINAL ID: 2334 Poster Board 203
TITLE: INTERFERENCE OF S9 PREPARATION IN EVALUATING DNA DAMAGE USING THE COMET ASSAY
AUTHORS/INSTITUTIONS: R. Naravaneni, S. Sharma, D. Bhaumick, R.D. Mehta, , PBR Laboratories Inc., Edmonton,
Alberta, Canada; N.P. Singh, , University of Washington, Seattle, WA
KEYWORDS: Comet assay, DNA damage, S9.
ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): The alkaline single cell gel electrophoresis
(SCGE) assay is a rapid and sensitive method for the detection of low levels of DNA damage resulting from exposure
to genotoxic agents. However, since the comet assay is susceptible to yield variable results depending on the
experimental conditions, we investigated the effect of the metabolic activation system (S9) and temperature on
DNA damage as measured by various computed parameters of the VisCOMET software using the whole human
blood. The blood samples were incubated in culture medium (RPMI‐1640) with and without S9 at 4°C and 37°C. The
samples were also treated with CP at 3 doses (30, 40, 50 µg/ml) in the presence and the absence of S9 at 37°C. After
three‐hour exposure, cells were mixed with agarose and placed onto the microgel slides. Following cell lysis, the
slides were treated with alkaline buffer (pH>13), electrophoresed, stained with YOYO‐1, and visualized under the
fluorescent microscope. The results revealed that 3 of the 12 parameters measured showed a significant increase in
DNA damage with +S9 compared with –S9 condition at 37°C (p<0.05). The maximum increase was for the "comet
total intensity", 4912±1705 (+S9) and 4337±1412 (‐S9). However, at 4°C, a significant difference was observed but only
in "comet total intensity", 4359±472 with S9 and 4200±728 without S9. The results show that at 37°C, S9 contributed
to DNA damage to a greater extent than at 4°C. CP treatment with S9 elicited a significant increase in DNA damage
at the highest dose in 5 parameters, maximum increase being ~5‐fold over the control for "tail integrated intensity
(Singh)". In the absence of S9, CP showed significant increase only in "comet total area" compared to the control.
Despite the increase in DNA damage caused by S9, there was a significant increase in DNA damage upon exposure to
CP. This indicates that CP serves as a reliable positive control for the validation of this assay for only five of the 12
parameters measuring DNA damage.

ABSTRACT FINAL ID: 2335 Poster Board 204
TITLE: Evaluation of in vivo genotoxic potential of 1,3‐DCP
AUTHORS/INSTITUTIONS: Y. Yum, J. Kim, K. Koo, H. Kim, S. Park, S. Sohn, Toxicological Evaluation and Research
Department, National Institute of Food and Drug Safety Evaluation, Seoul, Republic of Korea; J. Chung, College of
Pharmacy, Seoul National University, Seoul, Republic of Korea
KEYWORDS: 1,3‐Dichloropropandiol, in vivo liver Comet assay, liver micronucleus assays.
ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): 1,3‐Dichloropropandiol(1,3‐DCP) belongs to a
group of chemicals called chloropropanols.1,3‐DCP shows positive results in numerous in vitro genotoxicity testings.
And in the long‐term carcinogenecity bioassay, 1,3‐DCP was reported to increase the incidence of liver, kidney,
tongue/oral cavity and thyroid tumors. However, in spite of many positive data in vitro assay, there is no convincing
evidence that 1,3‐DCP shows significant genotoxic activity in vivo. Whether 1,3‐DCP has the genotoxic potential or
not, in vivo is a very important issue because carcinogens classified into two categories such as genotoxic or
nongenotoxic, can be differently managed depending on the category.
Considering in vivo target site of hepatocarcinogen, 1,3‐DCP as well as tissue related to exposure and metabolizing
capacity, we conducted in vivo liver Comet assay and simultaneous liver and peripheral blood micronucleus assays in
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young rats to make a comparison between general peripheral blood and relevant target organs. SD rats were
administered with 1,3‐DCP (25, 50mg/kg) or ethylmethanesulfonate(100mg/kg) as a positive control. And DNA
damages in the liver cells were detected by Comet assay 4 hours after the second administration. EMS was shown to
induce DNA damage in liver cells. In contrast, DNA fragmentation of DCP‐treated liver cells was not observed. For
liver micronucleus assay, F344 young rats were administered with 1,3‐DCP or diethylnitrosamine as a positive control,
and liver single cells were prepared using liver perfusion method in 5 days. Micronuclei in liver single cells were
counted by staining with DAPI and acridine orange. The number of micronuclei in DEN treated rat liver was
significantly increased from that of control. But 1,3‐DCP did not increase the number of micronuclei in the liver tissue
and peripheral blood significantly. Taken together, our results indicate that 1,3‐DCP is devoid of genotoxic potential
in vivo, in the target as well as the non‐target organ.

ABSTRACT FINAL ID: 2336 Poster Board 211
TITLE: Effects of resveratrol on tumor development in male mice exposed in utero to mainstream cigarette smoke.
AUTHORS/INSTITUTIONS: S.V. Pirela, S. Doherty‐Lyons, C. Hoffman, J.T. Zelikoff, Nelson Institute of Environmental
Medicine, New York University School of Medicine, Tuxedo, NY
KEYWORDS: Immune, Cigarette Smoke, Resveratrol.
ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): Epidemiological studies have indicated that
prenatal exposure to cigarette smoke (CS) can increase the incidence of certain types of childhood cancers in the
offspring. Resveratrol (RSV), a polyphenolic agent in red wine, has recently received attention for its beneficial anti‐
oxidative, anti‐inflammatory, and anti‐cancer properties. The studies presented here examined the effects of RSV on
transplanted tumor incidence in offspring from dams exposed to mainstream CS (MCS) during gestation. One set of
pups was exposed in utero to RSV via injection (sc) of the dams (3X/wk; 100mg RSV/kg BW), during gestation and
lactation. A second set of male pups, from MCS‐ and air‐exposed dams, received RSV (sc, 1X/d) starting at 4‐wk‐of‐
age and continuing until 1‐wk after tumor cell challenge. At 5‐wk‐of‐age, pups from both sets of studies were
injected(sc)into the right hind leg with EL4 lymphoma cells and tumor incidence, time‐to‐tumor formation, and
tumor growth rate examined for up to 30 days. RSV treatment of the dams during pregnancy/lactation had no effect
on litter size, gender ratio, or gestational duration for any exposure group. However, mean daily weight gain of MCS‐
exposed dams was greater than that of the air‐exposed control group. Despite the observed MCS‐induced weight
gain of the dams, mean weight gain of the pups (weighed daily from birth to 3‐wk‐of‐age) was significantly less than
the air‐exposed offspring. Also, pups exposed in utero to MCS and injected at 5‐wk‐old with tumor cells had an
increased tumor incidence compared to those born to the air/DMSO control group. Importantly, injection of the
MCS‐exposed dams with RSV reduced tumor incidence in the offspring by half. These data suggest that RSV – when
provided in utero and/or during nursing ‐ may counteract the adverse effects of MCS on the offspring’s developing
immune system, particularly affecting those immune mechanisms that play a critical role in tumor surveillance.
Supported by IFSH.
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ABSTRACT FINAL ID: 2338 Poster Board 213
TITLE: INVESTIGATIVE METABOLOMICS STUDY IN MALE SPRAGUE DAWLEY RATS FOLLOWING DAILY ORAL GAVAGE
TREATMENT WITH A DRUG CANDIDATE FOR UP TO 28 DAYS
AUTHORS/INSTITUTIONS: M.J. Horner, J.A. Werner, C. DiPalma, P. Cosgrove, J. Lawrence, , Amgen Inc, Thousand
Oaks, CA
KEYWORDS: endocrine toxicity, metabolomics.
ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): In a prior study, 28 days of oral treatment
with a small molecule drug candidate, Compound 1 (Cmpd1), produced changes in male rats suggestive of a decrease
in testosterone synthesis. The current study was designed to investigate the relationship between steroid
metabolite profiles, hormone levels, and Cmpd1‐induced histologic findings in treated rats over a 28‐day timecourse.
Prochloraz, a fungicide known to disrupt steroid synthesis, was included as a positive control. Male rats (6/dose
group/ timepoint) were dosed orally with 1, 10, or 40 mg/kg of Cmpd1 or with 75 mg/kg of Prochloraz. The study
endpoints included clinical observations, body weights, organ weights, gross and microscopic examination of
tissues, and plasma metabolomic and hormone profiling. In addition, steroidogenic acute regulatory (StAR) protein
levels were measured in testes collected on Day 5. There were no test article‐related clinical signs, but there was a
mild decrease in body weight gain in rats treated with both compounds. Cmpd1‐induced changes were noted in
adrenal glands, prostate, and pituitary and Prochloraz‐induced changes were noted in prostate. For both
compounds, the change in prostate was consistent with decreased testosterone levels, and correlated with steroid
hormone levels. The steroid metabolite profile in Prochloraz‐treated rats was consistent with CYP17 inhibition, the
known mechanism of action of Prochloraz. The steroid profile in Cmpd1‐treated rats showed a non‐selective
inhibition of steroid biosynthesis suggesting an impact at a proximal step in steroid synthesis. Treatment of male
rats with Cmpd1 for 5 days resulted in an increase in StAR protein levels in the testes, which may represent a
compensatory response to decreased testosterone synthesis. Taken together, the data showed that Cmpd1‐induced
decrease in testosterone biosynthesis occurs at a proximal stage of steroid biosynthesis through a mechanism of
action that is different from Prochloraz.

ABSTRACT FINAL ID: 2339 Poster Board 214
TITLE: ASSESSMENT AND DETERMINATION OF MECHANISMS OF STEROID HORMONE PERTURBATIONS IN RAT
LEYDIG CELLS IN VITRO FOR A DRUG CANDIDATE
AUTHORS/INSTITUTIONS: J. Lawrence, R. Hernandez, P. Acton, R. Hu, M. Horner, Comparative Biology and Safety
Sciences, Amgen, Inc., Thousand Oaks, CA; V. Cee, Medicinal Chemstry, Amgen, Inc., Thousand Oaks, CA
KEYWORDS: Leydig cells, Testosterone, In vitro.
ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): Evidence for disruption of the male rat
endocrine system (decreased prostate weight) was previously noted following 28 days of oral treatment with a
small molecule drug candidate, Compound 1 (Cmpd1), which was being evaluated for treatment of inflammatory
disease. In vitro studies were initiated to assess the possible role and mechanisms of disruption of testosterone
synthesis. Testosterone synthesis was assessed in an enriched rat Leydig cell preparation. Cmpd1 did not affect basal
testosterone synthesis; however, Cmpd1 did inhibit human chorionic gonadotropin (hCG)‐stimulated testosterone
synthesis. This was in contrast to the effects of Prochloraz which inhibited both basal and hCG stimulated
testosterone. A survey of related compounds revealed variable potency and potential to inhibit testosterone
synthesis, suggesting there were related molecules that could be found without the endocrine disruption effect.
Cmpd1 also inhibited forskolin‐stimulated testosterone production, suggesting that the defect was downstream
from the luteinizing hormone receptor. hCG‐stimulated testosterone synthesis in cells incubated with 22‐OH
cholesterol was not affected by Cmpd1, demonstrating that Cmpd1 is not a biosynthetic pathway inhibitor, and that
cholesterol transport is impaired in cells treated with Cmpd1. Cmpd1 also did not affect hCG‐stimulated cAMP
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production demonstrating that the defect was unlikely to involve inhibition of adenylate cyclase activity. Moreover,
candidate screening analysis demonstrated that Cpmd1 was not a PKA inhibitor. hCG increased expression of
CYP11a1, CYP17, and StAR mRNAs; however, Cmpd1 did not prevent the induction of the expression of these genes.
These data suggest that the defect in testosterone synthesis involves cholesterol transport either by direct inhibition
or inhibiting a signaling mechanism of the cholesterol transport machinery.

ABSTRACT FINAL ID: 2340 Poster Board 215
TITLE: Effect of auraptene on cell cycle in MCF‐7 human breast carcinoma cell in vitro
AUTHORS/INSTITUTIONS: P. Krishnan, H. Kleiner, Dept. of Pharmacology, Toxicology and Neuroscience, LSUHSC,
Shreveport, LA; P. Krishnan, H. Kleiner, , Feist‐Weiller Cancer Center, Shreveport, LA
KEYWORDS: Natural Products, Breast cancer, Cell cycle.
ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): Breast cancer remains a major health
problem to women across the world. Recently many research groups are focusing on the chemoprevention of
breast cancer with natural products. The mechanism of cancer prevention by natural compounds are many and
suppression of cell cycle is one among them. Our study on human breast cancer specimens and other clinical reports
have shown that cyclin D1 which is an important cell cycle regulator, is overexpressed in human breast cancer
patients. Our objective was to study the chemopreventive effects of citrus auraptene, (7‐geranyloxycoumarin), in a
breast cancer model. In the N‐methylnitrosourea (MNU) induced rat mammary carcinogenesis model, dietary
exposure of female Sprague‐Dawley rats to auraptene (500 ppm) significantly delayed median time to tumor
(p<0.05) by 39 days compared to the MNU only group. Western blot analysis of MCF‐7 human breast carcinoma cells
in culture showed that auraptene (10 μM) reduced Insulin like Growth Factor‐1 (IGF‐1, 10 ng/mL)‐induced cyclin D1
expression by 40%. In comparison, western blot analysis of rat mammary tumors (n=10 per group) confirmed that
auraptene (500 ppm) significantly reduced (p<0.05) cyclin D1 expression by 49% compared to the MNU only group.
The qRT‐PCR array was done to study the changes in mRNA of cyclin D1 along with other cell cycle regulators. We
found that there was no change in the mRNA of cyclin D1 among the various groups. This suggests that effect of
auraptene on cyclin D1 was post‐transcriptional. However, 9 other genes were modulated by auraptene, many of
which are involved in cell cycle. Cell cycle analysis using flow cytometry indicated that auraptene significantly
reduced the percentage of cells in the S‐phase from 57 % to 9 % in IGF‐1 treated cells. Thus, we conclude that
auraptene may delay mammary carcinogenesis through suppression of cyclin D1 and cell cycle.
This study was supported by NCI: 1K22 CA102005‐01A2 and The Feist‐Weiller Cancer Center

ABSTRACT FINAL ID: 2341 Poster Board 216
TITLE: EFFECTS OF INTRAOPERATIVELY APPLIED COSEAL ON EMBRYO/FETAL DEVELOPMENT IN RATS
AUTHORS/INSTITUTIONS: K.M. Lewis, J. Ferguson, , Baxter Healthcare Corporation, Deerfield, IL;
T. Gleason, P. Coder, , WIL Research Laboratories, LLC, Ashland, OH
KEYWORDS: COSEAL, Adhesion Barrier, Embryo/Fetal Development.
ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): RATIONALE AND SCOPE OF STUDY
This study was conducted to determine the potential of a two‐component polyethylene glycol sealant (COSEAL) as
an adhesion barrier to induce developmental toxicity after maternal exposure during organogenesis.
EXPERIMENTAL PROCEDURES COSEAL (Baxter Healthcare Corporation, Deerfield, IL) was administered
intraoperatively to exposed uteri and tissues of 25 bred female Crl:CD(SD) rats on gestation day 6 at 7.5 mg/kg.
Sterile saline was similarly administered to 25 females, the placebo group. Females, in both groups, were
approximately 13 weeks of age at time of surgical application. On gestation day 20, a laparohysterectomy was
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performed. The uteri, placentae, and ovaries were examined; numbers of fetuses, early and late resorptions,
numbers of total implantations, and corpora lutea were recorded. Gravid uterine weights, net body weights, and net
body weight changes were calculated and recorded. The fetuses were weighed, sexed, and examined for external,
visceral and skeletal malformations, and developmental variations. RESULTS All females in the control and COSEAL‐
treated groups survived to scheduled necropsy on gestation day 20. Distended abdomens were noted in 20 females
in the COSEAL‐treated group during gestation days 9‐18. No other noteworthy clinical observations or internal
findings were attributed to COSEAL application. Mean net body weights, net body weight gains and gravid uterine
weights in the COSEAL‐treated group were similar to the control group. Intrauterine growth, survival and fetal
morphology were unaffected by maternal surgical COSEAL application. CONCLUSIONS AND INTERPRETATIONS
Surgical application of COSEAL at a dosage of 7.5 mL/kg to pregnant Crl:CD(SD) rats on gestation day 6 did not result
in maternal systemic toxicity nor adversely affect embryo/fetal development. The distended abdomens in the
COSEAL‐treated group are likely related to COSEAL application, which swells up to 4 times its volume within 24 hours
of application.

ABSTRACT FINAL ID: 2342 Poster Board 217
TITLE: Benzo[a]pyrene (B[a]P)‐treatment at concentrations representative of human exposure attenuates ovarian
follicle development and survival.
AUTHORS/INSTITUTIONS: W.G. Foster, J.C. Sadeu, Dept of Obstetrics and Gynecology, McMaster University,
Hamilton, Ontario, Canada
KEYWORDS: Cigarette smoke, Benzo[a]pyrene, folliculogenesis.
ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): BACKGROUND: Decreased response to
ovulation induction and lower pregnancy rates has been documented in women who smoke. Benzo[a]pyrene
(B[a]P), a polycyclic aromatic hydrocarbon (PAH) present in cigarette smoke, has been measured in ovarian follicular
fluid (FF) of women who smoke or are exposed to second hand cigarette smoke. Therefore, we postualte that B[a]P
is central to the toxic effects of cigarette smoke and hypothesize that exposure to concentrations representative of
the levels measured in FF will inhibit folliculogenesis, steroidogenesis, and oocyte growth/maturation. METHODS:
Isolated mouse follicles (100‐130 µm) were cultured for 13 days in the presence of vehicle or increasing
concentrations of B[a]P (1.5‐45 ng/ml). Follicle growth and viability was assessed mophologically on days 4, 8 and 12
of culture. Gonadal steroid and anti‐müllerian hormone (AMH) output was measured by ELISA on days 8, 12 and 13.
At day 13, oocyte diameter and the number of oocytes with a germinal vesicle, germinal vesicle break down or polar
body was recorded. Effect of treatments were determined by one‐way ANOVA and Dunnett’s test. A p<0.05 was
considered statistically significant. RESULTS: B[a]P‐treatment significantly decreased (p<0.05) follicle survival at the
highest dose whilst there was no effect on follicle growth. Estradiol (E2) output was sigificantly (p=0.002) decreased
on day 8 of culture only whereas AMH output was significantly decreased on days 4 (p=0.014) and 8 (p=0.026) but
not 12. There was no effect on progesterone output or oocyte growth and nuclear maturation. CONCLUSIONS: We
conclude that B[a]P, at concentrations representative of FF levels, is a key toxicant in cigarette smoke that adversely
affects follicle development and survival.

ABSTRACT FINAL ID: 2343 Poster Board 218
TITLE: Inhaled Benzo(a)pyrene Perturbs Ovarian Function by Suppressing Estrogen Synthesis
AUTHORS/INSTITUTIONS: A. Archibong, D. Son, Obstetrics & Gynecology, Meharry Medical College, Nashville, TN;
A. Ramesh, Biochemistry & Cancer Biology, Meharry Medical College, Nashville, TN; D.B. Hood, Neuroscience &
Pharmacology, Meharry Medical College, Nashville, TN
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KEYWORDS: Benzo(a)pyrene, Estrogen, Ovary.
ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): Benzo(a)pyrene (BaP) is a semi‐volatile
environmental pollutant. Humans are exposed to BaP via inhalation of BaP laden particulates present in cigarette
smoke, occupational settings or orally, through consumption of contaminated foods. The objective of this study was
to study the mechanism by which inhaled BaP perturbs ovarian function. Adult reproductively competent female F‐
344 rats were assigned randomly to an inhalation exposure (100μg BaP/m3, 4 hours/day for 10 days) or control
(unexposed) group. From the 4th day of exposures, daily vaginal smears were performed to determine the effect of
inhaled BaP on the estrous cycle. Blood samples were collected at first post‐exposure proestrus, for the
measurement of serum E2, LH, FSH and PRL. Thereafter, rats were sacrificed and ovaries excised and analyzed for
the expression of key steroidogenic enzymes. BaP‐exposed rats demonstrated attenuated proestrus (48 hour;
P<0.05) versus controls (4.0 days). Serum E2, LH and PRL concentrations at proestrus were reduced (P<0.05) in BaP‐
exposed as compared to control rats. However, serum FSH concentrations were elevated (P<0.05) among BaP‐
exposed rats as compared to controls. Western analyses of ovarian lysates revealed that BaP‐exposure did not
affect expression of StAR protein, 3βHSD nor P450c‐17 enzymes. Rather, P450‐aromatase enzyme was significantly
downregulated in the ovaries of BaP‐exposed rats as compared to controls. The results suggest that inhaled BaP
disrupts ovarian function by suppressing estrogen synthesis (supported by NIH grant numbers: G12 RR03032,
U54HD044315, R01 HD020419‐19S1,S11ES014156 and RO3CA130112‐01).

ABSTRACT FINAL ID: 2347 Poster Board 209
TITLE: Good laboratory practices for validation of whole section analysis with digital pathology
AUTHORS/INSTITUTIONS: S.J. Potts, , Aperio, Vista, CA; F. Voelker, D.G. Young, , Flagship Biosciences LLC, Boulder,
CO
KEYWORDS: digital pathology, image analysis, GLP.
ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): The pharmaceutical industry is rapidly
moving to usage of whole slide images in many areas of toxicologic pathology investigation. While there are many
applications of digital pathology, most can either be classified as telepathology (remote slide sharing) or
quantitative analysis. In quantitative analysis, the pathologist either first draws a region of interest or teaches the
computer to find regions of interest using histology pattern recognition. Then an image analysis tool is utilized to
measure cells, area, or objects and return results across all regions in a whole slide image. These tools have seen
widespread usage in non‐GLP settings, including biomarker discovery, target validation, and predictive toxicology.
There are many situations in GLP settings where a pathologist could utilize quantitative analysis if it was properly
validated. We describe an approach for validation of image analysis, that balances reproducibility and
documentation needs with real‐life time constraints. This approach is divided into 5 areas: 1) Installation and
Operational Qualification (IQ/OQ) of the Scanner or hardware acquisition device, 2) IQ/OQ of basic region of interest
drawing tools, 3) IQ/OQ of automated region of interest tools using histology pattern recognition, 4) IQ/OQ of
cell/area/object quantitative analysis, and 5) Performance Qualification of the entire analysis process.

ABSTRACT FINAL ID: 2348 Poster Board 401
TITLE: The interaction between the AHR and ATP5a1, a subunit of ATP Sythnase: Evidence of mitochondrial
localization and a potential roll in energy production
AUTHORS/INSTITUTIONS: D.M. Tappenden, J.J. LaPres, Biochemistry, MSU, E. Lansing, MI; L. Yang, R.S. Thomas, ,
2The Hamner Institutes for Health Sciences, Research Triangle Park, NC; J.J. LaPres, 3The National Food Safety and
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Toxicology Center, Michigan State University, E. Lansing, MI; D.M. Tappenden, J.J. LaPres, Center for Integrative
Toxicology, Michigan State University, E. Lansing, MI
KEYWORDS: Dioxin, AHR, ATP.
ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): Dioxin and dioxin‐like compounds are
prevalent environmental contaminates produced by both natural and man‐made activities. Adverse biological
responses to these compounds are mediated through the aryl hydrocarbon receptor (AHR), a ligand activated
transcription factor and a member of the PAS super‐family of environmental sensors. The underlying mechanisms of
toxicity induced by ligand activated AHR is still poorly understood. To explore the potential influences of protein‐
protein interactions in AHR‐mediated toxicity, a tandem affinity purification (TAP) and mass spectrometry strategy
was utilized to isolate and identify proteins that co‐purify with the AHR. The known protein interactions between
the AHR, Hsp90, and ARA9 and the ligand‐dependent interaction with ARNT were confirmed, demonstrating the
validity of the approach. Using this method a novel interaction between AHR and the ATP5α1 subunit of the ATP
synthase complex has been established. The ATP synthase complex is localized to the innermembrane of the
mitochondria and is essential for cellular energetics. Investigation of the interaction between the AHR and ATP5α1
has revealed AHR localization in the mitochondria using cellular fractionation, co‐immunoprecipitations, and western
blots. Furthermore, TCDD exposure decreases cellular ATP levels. These findings support a role for mitochondria in
TCDD‐induced toxicity.

ABSTRACT FINAL ID: 2349 Poster Board 402
TITLE: Mechanism of Enhanced Hyaline Droplet Formation in Male Rats Caused by a Novel Experimental Formulation
(VP‐dimer)
AUTHORS/INSTITUTIONS: J. Lai‐Zhang, K. Kowalkowski, A. Lisowski, W. Buck, Y. Yang, Cell Molecular and
Exploratory Toxicology, Abbott Laboratories, Abbott Park, IL; W. Bracken, E. Blomme, Global Preclinical Safety,
Abbott Laboratories, Abbott Park, IL; K. Marsh, Exploratory Kinetics and Analysis, Abbott Laboratories, Abbott Park,
IL
KEYWORDS: α2µ‐globulin , hyaline droplet , biomarker.
ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): N‐vinylpyrrolidinone dimer (VP‐dimer or 1,3‐
bis(pyrrolidonyl)‐butane) is a novel experimental formulation with excellent solubilizing properties intended for pre‐
clinical toxicology studies. Shot‐term oral toxicology studies using VP‐dimer showed an increase of hyaline droplet
accumulation within renal tubules in male Sprague‐Dawley (SD) rats, but not in the kidneys of female rats. The
purpose of this study was to investigate if the hyaline droplet formation is caused by male rat‐specific accumulation
of α2μ‐globulin. VP‐dimer was dosed orally for 5 days in male and female SD rats at 0, 0.3, 1.0, or 3.0 ml/kg/day. D‐
limonene, a compound known to induce male rat‐specific α2μ‐globulin nephropathy, was also included as a positive
control. Male rat‐specific hyaline droplet formation in the kidney was confirmed in rats dosed with VP‐dimer or D‐
limonene by standard histopathological evaluation and by Mallory‐Heidenhain stain. The immunohistochemistry and
Western immunoblotting analysis indicated that α2µ‐globulin protein was present in male rat kidneys exhibiting
enhanced hyaline droplet formation. α2µ‐globulin protein was not detected in the kidneys of any female rats. There
were no significant changes in serum creatinine, blood urea nitrogen, traditional urinalysis parameters, or urinary
biomarkers (albumin, lipocalin, osteopontin, and Kim‐1) in male rats. Kidney transcriptomic analysis indicated
minimal changes at gene expression level. These results confirmed that VP‐dimer induced hyaline droplet formation
is associated with renal accumulation of α2µ‐globulin protein and is a male‐rat specific finding. Furthermore, there is
no evidence of renal functional changes in rats treated with VP‐dimer, at least in short‐term studies.
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ABSTRACT FINAL ID: 2350 Poster Board 403
TITLE: The proteasome disfunction in manganese‐induced cell death: the role of oxidative stress
AUTHORS/INSTITUTIONS: W. Luo, T. Cai, T. Yao, Y. Chen, K. Du, J. Chen, Department of Occupational &
Environmental Health, Fourth Military Medical University, Xi'an, Shaanxi, China; A. Ji, Department of Nutrition &
Food Hygiene, Fourth Military Medical University, Xián, Shaanxi, China; Y. Li, Department of Biochemical and
Molecular Biology, Jilin Medical College, Jilin, Jilin, China; W. Luo, T. Cai, C. Huang, Nelson Institute of Environmental
Medicine, New York University School of Medicine, Tuxedo, NY
KEYWORDS: manganese, proteasome, oxidative stress.
ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): Manganese has been known to induce
manganism, which is similar to Parkinson’s disease. The dysfunction of ubiquitin–proteasome system, a pathway
involved in detoxification and targeting of damaged proteins, has been found to be involved in Parkinson’s disease
pathogenesis. However, whether it plays a role in manganese induced neurotoxicity is not clear. In the present
study, we determined the effects of manganese chloride on proteasome activity in PC12 cells. At first, we confirmed
that manganese can induce the cytotoxicity in PC12 cells, as measured by methyl thiazolyl tetrazolium and flow
cytometry. Then, manganese treatment inhibited the activity of proteasome in a dose‐dependent manner, as
assessed by measuring the cleavage rate of specific substrates. The activities of enzymes decreased with the
increment of manganese concentrations. Manganese also induced the oxidative stress in PC12 cells. The treatment
of manganese induced the accumulation of protein carbonyls and the increased level of malondialdehyde. Further
more, vitamin E and N‐acetylcysteine, two antioxidant agents, were used. While inhibiting manganese‐induced
oxidative stress, both vitamin E and N‐acetylcysteine inhibited the cytotoxicity induced by manganese. Furthermore,
the two antioxidant agents partially alleviated manganese induced proteasome activity inhibition. In conclusion, our
results imply that proteasome inhibition may be associated with manganese‐induced cytotoxicity, which may be
connected with oxidative damage. These observations may further our understanding of manganese toxicity and
lead to an effective strategy for prevention of manganism.

ABSTRACT FINAL ID: 2351 Poster Board 404
TITLE: Hepatotoxicity of silver nanoparticles in hepatoma HepG2 cells and in zebrafish.
AUTHORS/INSTITUTIONS: S. Kim, J. Choi, S. Lee, D. Ryu, College of Veterinary Medicine, Seoul National Univesity,
Seoul, Republic of Korea; J. Park, College of Medicine, Chung‐Ang Univesity, Seoul, Republic of Korea
KEYWORDS: silver, nanoparticles, hepatotoxicity.
ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): Silver nanoparticles (AgNPs) have received
enormous attention in biotechnology and life sciences due to its antibacterial properties. But there is a serious lack
of information concerning their impact on human health and the environment. This study was performed to
examine the toxicity of AgNPs (Nanopoly, Seoul, Korea) in human hepatoma HepG2 cells and liver of zebrafish.
First, cytotoxicity induced by AgNPs was demonstrated in HepG2 cells. Toxicity induced by silver (Ag+) ions was
studied in parallel using AgNO3 (Sigma‐Aldrich, St. Louis, MO) as the Ag+ ion source. Using cation exchange
treatment, we confirmed that the AgNP solution contained a negligible amount of free Ag+ ions. Metal‐responsive
metallothionein 1b mRNA expression was not induced in AgNP‐treated cells, while it was induced in AgNO3‐treated
cells. These results indicate that AgNP‐treated cells have limited exposure to Ag+ ions, despite the potential release
of Ag+ ions from AgNPs in cell culture. AgNPs exhibited cytotoxicity with a potency comparable to that of Ag+ ions
in cytotoxicity assays. And the toxicity of AgNPs was prevented by N‐acetylcysteine. AgNO3 treatment induced
oxidative stress‐related glutathione peroxidase 1 and catalase expression to a greater extent than AgNP exposure,
but treatment with AgNO3 and AgNPs induced comparable superoxide dismutase 1 expression levels. Next, we have
characterized the hepatoxicity of AgNPs in zebrafish. The levels of malondialdehyde and total glutathione were
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increased in the tissues after treatment with AgNPs. AgNP treatment induced DNA damage and the expression of
p53 protein in liver tissues. In addition, the p53‐related pro‐apoptotic genes Bax, Noxa, and p21 were upregulated
after treatment with AgNPs. Our finding suggest that AgNP cytotoxicity is primarily the result of oxidative stress and
is independent of the toxicity of Ag+ ions in HepG2 cells and that oxidative stress, DNA damage, and apoptosis are
associated with AgNP‐induced hepatotoxicity in zebrafish.

ABSTRACT FINAL ID: 2352 Poster Board 405
TITLE: The survival and the phenotype of THP1 cells are controlled by the transcriptional factor Nrf2 in response to
chemical sensitizers.
AUTHORS/INSTITUTIONS: Z. El Ali, P. Rousseau, M. Damiens, M. Pallardy, S. Kerdine‐Römer, Toxicologie and INSERM
UMR 996, Faculté de Pharmacie Paris‐Sud 11, Châtenay‐Malabry, France;
KEYWORDS: Chemical Sensitizers, NRF2‐KEAP1, dendritic cells.
ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): Exposure of dendritic (DC) cells to skin
contact sensitizers, such as nickel (NiSO4) or dinitrochlorobenzene DNCB) induces an up‐regulation of phenotypic
markers (CD54 and CD86), cytokine secretion (IL‐8 and IL‐6) and activation of the signaling pathways such as
Mitogen Activated Protein Kinases (MAPK). These compounds generate a chemical stress that can be perceived as a
danger signal by DC leading to their maturation. Among signaling pathways known to be redox‐sensitive, the
Nrf2/Keap1 pathway is central for the detection of electrophilic molecules. In the absence of a chemical stress, Keap1
associates with Nrf2 and targets it to degradation. In the presence of an electrophilic compound, Keap1’s
conformation is modified leading to Nrf2 translocation to the nucleus and transcription of its target genes (hmox,
nqo1, gst). To study the role of the transcriptional factor Nrf2 in response to chemical sensitizers, THP1 cells were
treated with NiSO4, DNCB or cinnamaldehyde (CinA) for different times. In response to these three chemical
sensitizers, Nrf2 and Keap1 expressions were measured by Western blot. Accumulation of the Nrf2 protein was
observed after 4 hours of stimulation while a decrease of Keap protein expression was detected. However, co‐
immunoprecipitation experiments didn’t reveal any modifications of the Nrf2/Keap1 complex following DNCB
treatment. Using small interfering RNA (siRNA) to invalidate in vitro nrf2 transcripts, we showed that the expression
of the adhesion molecule CD54 was slightly controlled by Nrf2 but CD86 expression was not affected. THP1 cells
invalidated for nrf2 produced very low amount of IL‐8 in response to DNCB and showed an increase of apoptotic
cells, measured by Annexin V and 7‐AAD staining. These results suggest that accumulation of the transcriptional
factor Nrf2 participate in THP‐1 cell survival in response to chemical sensitizers and control IL‐8 expression.

ABSTRACT FINAL ID: 2356 Poster Board 409
TITLE: Low doses of MPTP cause inflammatory activation of astrocytes in NF‐kB reporter mice prior to loss of nigral
neurons
AUTHORS/INSTITUTIONS: J.A. Miller, B.R. Trout, K.A. Sullivan, R.B. Tjalkens, Center for Environmental Medicine,
Colorado State University , Fort Collins, CO; R.A. Bialecki, , AstraZeneca Safety Assessment, Wilmington, DE;
R.A. Roberts, , AstraZeneca Safety Assessment, Alderley Park, United Kingdom
KEYWORDS: Neuroinflammation, Parkinson's Disease, Astrocytes.
ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): Neuroinflammation is implicated in the
progression of Parkinson’s disease but early molecular signaling events in glia that activate expression of
inflammatory genes are not well characterized. To address this question, we exposed transgenic mice expressing an
NF‐κB‐driven EGFP reporter construct to low‐moderate doses of MPTP (15, 30, and 60 mg/Kg total dose) and
examined inflammatory activation of astrocytes in relation to neurobehavioral and neuropathological outcomes.
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Alterations in neurobehavioral parameters were observed upon exposure to MPTP with depression of locomotor
activity at day 1 and reduction in hind‐limb stride length on day 6 post‐treatment at the highest dose (60 mg/Kg). No
significant loss of dopaminergic neurons in the substantia nigra (SN) was apparent at any of the doses of MPTP as
determined by stereological counting of tyrosine hydroxylase (TH)‐positive cells. In contrast, striatal expression of
TH showed significant reduction at 60 mg/Kg with an associated reduction in dopamine levels. Increased EGFP
expression was observed in astrocytes at 30 and 60 mg/Kg MPTP that co‐localized with expression of NOS2.
Activation of astrocytes was associated with increased peroxynitrite formation in the SN, indicated by elevated
levels of 3‐nitrotyrosine protein adducts in nigral neurons at 30 and 60 mg/Kg MPTP. In primary astrocytes, blockade
of NF‐κB signaling through overexpression of dominant‐negative IκBα suppressed expression of NOS2 and
protected co‐cultured neurons from astrocyte‐mediated apoptosis. These data indicate that inflammatory activation
of glia and enhanced nitrosative stress occurs at low to moderate doses of MPTP prior to overt loss of dopaminergic
neurons in the substantia nigra. NF‐κB mediates inducible expression of numerous inflammatory genes, including
NOS2, and appears to be a highly sensitive measure of early neuroninflammatory changes in glial cells.

ABSTRACT FINAL ID: 2362 Poster Board 417
TITLE: GENES AFFECTING ALUMINIUM TOXICITY IN Caenorhabditis elegans.
AUTHORS/INSTITUTIONS: K.E. Page, G.J. Lithgow, , Buck Institute, Novato, CA;
K.E. Page, K.N. White, C.R. McCrohan, Faculty of Life Sciences, University of Manchester, Manchester, United
Kingdom
KEYWORDS: aluminium, metallostasis, stress response.
ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): Aluminium (Al) is a highly abundant crustal
metal with known toxic effects in multiple biological systems. Using the nematode C. elegans we have found a set of
genetic modulators of Al toxicity. C. elegans is widely used for toxicity and aging studies due to its small size, large
progeny numbers, short lifespan, and simple methods of genetic manipulation. This makes C. elegans a good model
to study the toxicity mechanism of Al in animals. The exposures were carried out on agar plates with Al, in the form
of Al(NO3)3, mixed with a concentrated Escherichia coli food source. Here we show that a selection of genes involved
in the mechanisms of Al toxicity and/or metabolism have potential relevance in the metallostasis (metal
homeostasis) of other metals, or are key regulators of known stress resistance pathways. Al negatively affects C.
elegans developmental progression from 3 μM Al, fertility at 30 µM Al, and body size from 1.9 mM Al. The
developmental delay phenotype caused by Al exposure can be passed on to the un‐exposed next generation. We
are also investigating the effect of Al exposure to the course of normal aging in C. elegans.

ABSTRACT FINAL ID: 2363 Poster Board 418
TITLE: Steering Undergraduate Research in Environmental Health Sciences
AUTHORS/INSTITUTIONS: D.A. Sens, S. Somji, X. Zhou, M. Sens, S.A. Cooley, S.H. Garrett, Pathology, University of
North Dakota, Grand Forks, ND; C.M. Allen, R.A. Drewlow, Biologygy, University of Mary, Bismark, ND
KEYWORDS: Cadmium, Cancer, Education.
ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): The STEER program sponsored by the NIEHS
is designed to provide short term educational experiences for research in the environmental health sciences for
undergraduate and high school students. The program at UND provides a 10 week summer undergraduate research
fellowship. One of the goals of the program is to balance research experience for the undergraduate with the
generation of publishable data. We developed a program based on the validation of genes identified as having
altered expression profiles in microarray screens. In the present instance it was validation of those genes altered
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between microarray profiles of the parental MCF‐10 breast epithelial cell line and their Cd+2 and As+3 transformed
counterparts. Each student was assigned two genes of interest. The students were introduced to cell culture and the
isolation of RNA from the three sets of cultured cells used to generate the microarray data. The student performed
real time PCR analysis of mRNA expression for their two assigned genes. Results were compared to that found in the
microarrays. The students were then introduced to western analysis and immunohistochemical localization of one of
the protein products of the genes under examination. Didactic instruction was given for responsible conduct of
research, the use of animals and humans in research, poster preparation, resume preparation, interview techniques,
and weekly opportunities for informal interaction with all faculties in the university’s summer program. Basic
lectures in environmental science were also presented to the students. Evaluation by the students demonstrated a
high degree of satisfaction. The students indicated they appreciated having their own genes for examination since it
encouraged independence. They also indicated that there was enhanced interaction among the students since all
used similar techniques.

ABSTRACT FINAL ID: 2364 Poster Board 419
TITLE: THE PROTECTIVE ROLE OF HIF1α AGAINST CADMIUM CHLORIDE‐INDUCED TOXICITY IN MOUSE EMBRYONIC
FIBROBLASTS
AUTHORS/INSTITUTIONS: A. Vengellur, J.J. LaPres, Biochemistry and Molecular Biology, Michigan State University,
East Lansing, MI; J.J. LaPres, National Food Safety and Toxicology Center, Michigan State University, East Lansing,
MI; J.J. LaPres, Center for Integrative Toxicology, Michigan State University, East Lansing, MI
KEYWORDS: cadmium, hif1a, metallothionein.
ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): Hypoxia inducible factor 1α (HIF1α) is a
protein that mediates the cellular response to low oxygen, primarily through transcriptional regulation. HIF1α is
regulated by a family of iron‐dependent enzymes called HIF prolyl hydroxylases (PHDs). PHDs utilize molecular
oxygen to modify HIF1α and instigate its 26S proteosome‐dependent degradation. Divalent metal ions such as cobalt
and nickel, and iron chelators such as desferoxamine, can stabilize HIF1α under normoxia by inhibiting the PHDs.
Previously, it was shown that cobalt’s ability to stabilize HIF1α is directly related to its toxicity. To determine the role
of HIF1α in the toxicity of other divalent metals, wild type and HIF1α ‐/‐ cells were assessed for cadmium‐induced
damage. HIF1α is shown to play a role in cadmium‐induced cytotoxicity, however, in contrast to cobalt; cadmium
treatment causes increased cell death in HIF1α ‐/‐ cells. Cadmium treatment does not affect HIF1 transcriptional
signaling but leads to caspase activation and apoptotic cell death in wild type and HIF1α ‐/‐ cells. Metallothionein
RNA levels were elevated in both cell types upon cadmium exposure while protein levels were much lower in the
null cells. Cadmium treated null cells had elevated levels of reactive oxygen species as well as lower levels of
superoxide dismutase mRNA levels and enzyme activity. The total and oxidized glutathione levels were elevated in
the null cells compared to wild type cells indicating higher antioxidant demand. This overall increase in oxidative
stress was apparent from the increased levels of lipid peroxidation in the HIF1α ‐/‐ cells compared to wild type cells.
Overall, our results suggest that HIF1α plays a protective role against cadmium‐induced cytotoxicity in mouse
embryonic fibroblasts by maintaining metallothionein and antioxidant activity levels.

ABSTRACT FINAL ID: 2366 Poster Board 531
TITLE: Optimization of the Rat Model for Continuous Infusion: Study Design and Set up to Ensure a Successful Study
AUTHORS/INSTITUTIONS: S.D. Tichenor, B. Saville, D. Regalia, G. Goodrich, M. Walker, Toxicology, Charles River
Laboratories, Reno, NV
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KEYWORDS: continuous Infusion, rat, catheterization.
ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): Continuous infusion is an increasingly‐
required method of drug administration to clinical patients; particularly to avoid unwanted side effects that may be
observed from an intravenous bolus injection. Due to the need for indwelling catheterization, there is an increased
risk for infections at the infusion site. Cage set up, logistics of the infusion pump, tether, and infusion harness
require optimization for proper aseptic blood collections and physiological measurements. We designed a 3‐phase
continuous/intermittent infusion study in rats using saline to identify logistical challenges and issues that may be
encountered during in‐life procedures. Phase I utilized 3 dose groups at variable infusion rates for up to 6 weeks.
Histopathological examinations included panphlebitis and cellulitis of the catheter tip with or without intralesional
bacteria in some animals, correlating to gross thickening in surrounding tissues. Necrosis with inflammation and
interstitial infiltrates with hepatocellular single‐cell necrosis in the liver of some animals was considered to be due to
sepsis. Phases II and III employed a similar dose group design and infusion duration, but adapted modified
techniques including a new harness design, rounded rather than blunt end catheter tips, and improvements to our
aseptic techniques during study procedures that required animal disconnections from the closed tether system. The
histopathological data in Phases II and III were similar to each other, and were largely specific to minimal to mild
subendothelial fibroelastosis, an incidental secondary effect of the catheter. There were no signs of sepsis as
compared to Phase I, and additionally, preliminary data suggest that the incidence of thrombi formation may be less
in round tip vs blunt tip catheters. Collectively, these data concluded that the Phase II and III methodologies were
optimized, that procedural effects can be delineated from drug related effects, and that both the infusion apparatus
and the handling procedures are critical to the success of the continuous infusion model.

ABSTRACT FINAL ID: 2367 Poster Board 532
TITLE: Predictive cytotoxicity screening of drug discovery compounds: data mining and validation studies
AUTHORS/INSTITUTIONS: L.M. Gruenbaum, L. Mara, R. DeLeon, J. Zheng, D. Goldberg, W. Loging, , Boehringer
Ingelheim, Ridgefield, CT
KEYWORDS: cytotoxicity, screening, multiparameter imaging.
ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): We have developed a high‐content,
multiparameter imaging cytotoxicity assay for the profiling of drug discovery compounds based on an assay kit by
Cellomics. Mining of our historical data base of over 1,300 compounds from 25 drug discovery programs
demonstrates that the assay correctly identifies compounds that are highly toxic in vivo. Two validation studies
performed in‐house have demonstrated the value of this assay for the prediction of rodent and human toxicity.
Based on these validation studies, we have implemented this assay as a tier 2 predictive toxicology screening tool to
support SAR and reduce the potential for severe compound‐induced organ toxicity. We will not disclose any
information on chemical structures or drug discovery programs in this presentation.

ABSTRACT FINAL ID: 2368 Poster Board 533
TITLE: High‐Content Analysis of Cell Loss, Cellular Redox State, ROS Production and Mitochondrial Membrane
Potential Predicts Drug Hepatotoxicity
AUTHORS/INSTITUTIONS: R.N. Ghosh, S.J. Hong, B.A. Samson, C. Vasudevan, J.R. Haskins, , Thermo Fisher Scientific,
Rockford, IL
KEYWORDS: Hepatotoxicity, Redox , High‐Content.
ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): Cellular redox homeostasis is critical for
maintaining normal cell physiology against damage induced by oxidative stress. Cellular redox processes are
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involved in many cell‐signaling events that can lead to cytoprotection, differentiation, cell proliferation and cell
death. Reactive oxygen species (ROS) are primarily generated through normal metabolic processes but it is also
produced by toxic insults to cells. Once ROS production exceeds the cell’s antioxidant capacity, it can directly
damage components that maintain cell physiology, such as cellular proteins, lipids and DNA or by affecting the
signaling pathways. Because of the danger posed by ROS and cellular oxidation in cells and tissues, measuring ROS
production and cellular redox status in combination with other cytotoxicity markers is used to predict the
hepatotoxicity of different compounds. We applied a quantitative quadplex cell‐based high‐content imaging assay to
monitor cell loss, cellular redox status with glutathione levels, ROS generation and mitochondrial membrane
potential changes using specific fluorescent probes. Hepatic cell models treated with a panel of control compounds
and compounds known to induce liver injury were labeled with the fluorescent probes, automatically imaged and
analyzed by individual assay target or by multiplexing all targets. ROC curve analysis showed multiplexed targets
give better prediction on drug hepatotoxicity with high specificity and high sensitivity. With high‐content analysis,
we were able to perform fast and accurate hepatotoxicity detection of drugs in live and fixed cells on high density
microplates.

ABSTRACT FINAL ID: 2369 Poster Board 534
TITLE: High‐Content Imaging Detection of Cellular Lipids to Measure Lipid Toxicity and Cell Differentiation
AUTHORS/INSTITUTIONS: R.N. Ghosh, M.C. Nlend, N. Jarrett, K. Opperman, S.J. Hong, S. Desai, , Thermo Fisher
Scientific, Rockford, IL; M. Wenzel, F. Lehman, P. Czerney, , Dyomics, Jena, Germany
KEYWORDS: phospholipidosis, steatosis, cell based imaging.
ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): The detection and understanding of
prelethal mechanisms in toxicological profiling and compound screening are important components of drug
discovery. Cationic amphiphilic drugs can impact lipid metabolism and inhibit the normal phospholipid metabolism
resulting in their intracellular accumulation (phospholipidosis). Other drug classes more adversely affect various
aspects of fatty acids or neutral lipid metabolism leading to cytoplasmic accumulation of neutral lipids as lipid
droplets (steatosis). We developed fluorescent reagents for performing multiplexed, cell‐based high‐content
imaging cytotoxicity assays to automatically detect and quantify intracellular accumulation of phospho‐ and neutral
lipids in mammalian cell lines. To label phospholipids, live or fixed HepG2 cells were treated with propranolol in a
dose‐dependent manner with new fluorescent lipid probes with green (Ex/Em: 498/532 nm) or orange (Ex/Em:
557/584 nm) fluorescence emission. Neutral lipid droplets are quantitatively detected either in a steatosis lipid
toxicity model in HepG2 cells treated with cyclosporin A or in an adipogenesis model of 3T3L1 fibroblasts
differentiated into adipocytes. Neutral lipids were detected with high affinity using a specific probe with red
fluorescence emission (Ex/Em: 656/680 nm) on live or fixed cells without wash steps. The phospho‐ and neutral lipid
probes were multiplexed with each other and other fluorescent markers to detect the lipid compartmentalization in
the cell. We found that the cellular lipid detection was specific for their respective targets by their correct cellular
location, determined by colocalization analysis with a lysosome marker (for phospholipids) and anti‐adipophilin
immunofluorescence (for neutral lipids). In summary, quantitative imaging analysis was used to explore different
lipid toxicity cellular models and lipid accumulation by cell differentiation, and was found to be specific and sensitive,
and was validated as an accurate screening assay method.
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ABSTRACT FINAL ID: 2370 Poster Board 535
TITLE: Development of a Partition‐Controlled Dosing System for Cell Assays
AUTHORS/INSTITUTIONS: N. Kramer, B. Blaauboer, J. Hermens, , Institute for Risk Assessment Sciences, Utrecht,
Netherlands; K. Schirmer, , Eawag, Swiss Federal Institute of Aquatic Science and Technology, Duebendorf,
Switzerland; B. Escher, , National Research Centre for Environmental Toxicology (EnTox), The University of
Queensland, Coopers Plains, Queensland, Australia
KEYWORDS: partitioning, dosing, in vitro.
ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): Hydrophobic and volatile chemicals have
proven to be difficult to dose and maintain in cell assays. The aim of this study was to develop a partition‐controlled
dosing system to maintain constant concentrations of polycyclic aromatic hydrocarbons (PAHs) and chlorobenzenes
in an EROD assay and a cytotoxicity assay with the rainbow trout cell lines RTL W1 and RTgill W1.
Polydimethylsiloxane (PDMS) sheets were loaded with test chemicals in a spiked methanol/water solution and
placed in the wells, filled with culture medium, of a 24‐well culture plate. RTL W1 and RTgill W1 were grown on
culture plate inserts and were subsequently added to the wells with the PDMS sheets. The system reached
equilibrium within 24 hours, even for hydrophobic chemicals like benzo(ghi)perylene. The reservoir of test chemical
in PDMS was large enough to compensate for medium concentration losses of >95%. The PDMS sheets maintained
medium concentrations constant for >72 hours. Median effect concentrations (EC50) in the EROD assay and in the
cytotoxicity assay were 1.3‐7 times lower than in assays where benzo(a)pyrene, 1,2‐dichlorobenzene, and 1,2,4‐
trichlorobenzene were spiked with dimethyl sulfoxide (DMSO), indicating a better sensitivity of the bioassay when
controlled and constant exposure conditions could be assured.

ABSTRACT FINAL ID: 2373 Poster Board 538
TITLE: Allelic Frequency of the Aryl Hydrocarbon Receptor (AhR) Mutation in the RccHan™:WIST Rat
AUTHORS/INSTITUTIONS: K.C. Martel, S.J. Wildt, Harlan Laboratories, Indianapolis, IN; A.I. Brooks, , Bionomics
Research and Technology Center, Environmental and Occupational Health Science Institute (BRTC‐EOHSI),
Piscataway, NJ
KEYWORDS: Hannover Wistar rat, aryl hydrocarbon receptor (AhR), allele frequency.
ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): The Hannover Wistar rat, traditionally used
in toxicology research and offered by several commercial animal vendors, possesses a mutation in the aryl
hydrocarbon receptor (AhR) gene that is a reported characteristic of the model. Although an altered response to
dioxin and other aromatic hydrocarbon results from this mutation, the impact on model phenotype appears limited.
However, allelic status of this gene could be important to investigators studying dioxin sensitivity and 2,3,7,8‐
tetrachlorodibenzo‐p‐dioxin (TCDD), due to the role of the AhR in xenobiotic metabolism. For this reason, allelic
frequency of the AhR mutation was verified in RccHan™:WIST colonies bred in Switzerland, The Netherlands, Japan,
and the United States. Control Crl:WI(Han) were chosen for comparison due to the previously published allelic
frequency of the AhR mutation at 64%. Single nucleotide polymorphism (SNP) genotyping was performed using
Taqman allelic discrimination chemistry on the ABI 7900 HT sequence detection system. Allelic frequency of the AhR
mutation was comparable among all four RccHan™:WIST colonies tested: Switzerland (76%), The Netherlands (66%),
Japan (76%), United States (78%). Conversely, a 92% allelic frequency of the AhR mutation was observed in the
Crl:WI(Han) control. These results demonstrate an expected AhR mutation frequency in the RccHan™:WIST and that
no significant genetic drift has occurred in the AhR locus among the four colonies tested. Continued surveillance of
this mutation should occur to avoid selection pressure that could result in genetic and phenotypic changes of the
Hannover Wistar rat model.

2010 Society of Toxicology 49th Annual Meeting
Grace Period Abstracts
ABSTRACT FINAL ID: 2374 Poster Board 539
TITLE: MOUSE: MORE SENSITIVE THAN RAT OR GUINEA PIG FOR ASSESSING RESPIRATORY DEPRESSANT
POTENTIAL OF DRUGS
AUTHORS/INSTITUTIONS: M. Lemaire, S. Goineau, S. Rompion, P. Guillaume, S. Picard, G. Froget, , Porsolt and
Partners Pharmacology, Boulogne, France
KEYWORDS: Whole Body Plethysmography, Rodent, respiratory safety pharmacology studies.
ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): The aim of this work was to compare the
rats, guinea‐pigs and mice species for their sensitivity to the effects of morphine, a known respiratory depressant
substance, under normal (100% air) or hypercapnic (5% CO2/95% air) conditions. In male Wistar rats, Duncan Hartley
guinea pigs and BALB/cJ mice, the effects of morphine (30 mg/kg i.p.) were evaluated using whole body
plethysmography up to 2 hours post‐dosing (measurements of area under the curve). The effects of theophylline
(100 mg/kg p.o.) were also evaluated in rats up to 4 hours post‐dosing. In mice, morphine significantly decreased
respiratory rate (RR) and minute volume (MV) under normal (‐30%, p<0.001 and ‐25%, p<0.05) or hypercapnic (‐26%,
p<0.001 and ‐24%, p<0.01) conditions with a lengthening of the inspiratory and expiratory times. In guinea‐pigs,
morphine did not significantly decrease RR and MV under both air conditions although similar slight effects were
observed on inspiratory time (+16%, p<0.01 in air and +18%, p<0.05 in 5% CO2/95%air). In rats, hypercapnic conditions
favoured the detection of the respiratory depressant effects of morphine. Morphine significantly decreased RR (‐
23%, p<0.01 in 5% CO2/95% vs +5%, NS in air) and tended to decrease MV (‐36%, NS in 5% CO2/95% vs +34%, NS in air). As
observed under normal air conditions, theophylline also markedly and long‐lastingly increased MV under
hypercapnic conditions (+74% vs +4% in controls at T4h post‐dosing, p<0.05). These findings suggest that mouse is
the most sensitive model for detecting respiratory depressant effects of morphine. Under hypercapnic conditions,
the rat could be a valuable model. These modified experimental conditions improved the responsiveness of the rats
to the ventilatory depressant effects of morphine without modify the respiratory stimulant and bronchodilator
effects of theophylline. In contrast, the guinea pig is not sensitive whatever the conditions used (normal or
hypercapnic conditions).

ABSTRACT FINAL ID: 2376 Poster Board 601
TITLE: Cardiotoxicity testing in zebrafish: relevance of bioanalysis
AUTHORS/INSTITUTIONS: A.J. Hill, , Evotec AG, Hamburg, Germany; B. Dumotier, M. Traebert, Novartis Institutes for
BioMedical Research NIBR, Novartis, CH‐4002 Basel, Switzerland
KEYWORDS: zebrafish, cardiac safety, hERG.
ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): In a study with Novartis, 20 blinded drugs
were assessed in a zebrafish in vivo model by researchers at Evotec (UK) Ltd for pro‐arrhythmogenic potential.
Larvae were exposed to a five‐point dose range for 3h and then rates of atrial (A) and ventricular (V) contraction
were determined; thereby revealing any tachycardia, bradycardia and changes in the A:V ratio. Extra doses were also
used to further evaluate some drugs. Bioanalysis was used to determine that amount of drugs in the larvae.
Based on dog or human data, 14 compounds were expected to cause QT‐prolongation. In zebrafish, 9 of these were
correctly identified as they caused A/V decoupling: e.g. the LOEC for a potent hERG blocker, Astemizole, versus that
for Amiodarone, was determined as 8.8 and 182ng/larva, respectively. The LOEC for these compounds in dog
(plasma) is 0.01 and 1.8µg/ml, respectively. Of the 5 compounds which failed to induce the A/V decoupling, 1 caused
bradycardia (Quinidine), but as uptake was relatively low (7.8ng/larvae), the A/V effect may be achievable if a higher
dose was used as bradycardia typically precedes the A/V arrhythmia in a dose response (N.b. LOEC in dog is
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6.5µg/ml). 4 further compounds caused no adverse effect but this may be related to poor uptake as this only
reached 0.02, 0.5, 9.1 and 108ng/larva, respectively, and those <10ng were unclassified pending further investigation.
Finally 5 compounds expected to cause bradycardia and 1 negative control were correctly identified. Therefore the
overall predictivity for this assay excluding bioanalysis was 75%, and if those compounds failing to achieve a body
burden of >10ng/larva are removed from the data set pending further investigation, this would increase to 94%. The
zebrafish is therefore a promising model to test for cardiac dysfunction.

ABSTRACT FINAL ID: 2377 Poster Board 602
TITLE: Zebrafish as an alternative model system to identify compounds with anti‐epileptic activity
AUTHORS/INSTITUTIONS: J. Bate, H. Diekmann, J. Vu, A.J. Hill, , Evotec AG, Hamburg, Germany
KEYWORDS: Zebrafish, Epilepsy, Disease modelling.
ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): Epilepsy is a common neurological disorder
that is characterized by spontaneous occurring seizures due to abnormal electrical discharges. It afflicts nearly 50
million people worldwide and despite a range of available treatments, 25‐30% of patients continue to suffer with
intractable forms of epilepsy. There is hence an unmet medical need for new therapeutic drugs; especially those
with novel modes of action. The zebrafish, Danio rerio, is a well known vertebrate model for genetics and
developmental biology which is increasingly being used in early stage drug discovery due to low compound
requirements and amenability to high throughput analysis compared to rodent assays. Similar to rodents, larval
zebrafish exposed to the convulsant pentylene tetrazole (PTZ) progress through a distinct series of seizure‐like
movements, culminating in generalized tonic‐clonic convulsions. As this PTZ‐induced increase in locomotor activity
can be quantified using automated live video tracking equipment, the anti‐epileptic effect of novel compounds can
be investigated by means of any alleviation of the seizure. To validate this method, we tested the effects of 14
known anti‐epileptic drugs (AEDs) with different modes of action, such as acetazolamide, ethosuximide,
levetiracetam and topiramate, to determine the reliability and predictive value of this zebrafish anti‐seizure assay.
The uptake of each compound by the larvae was also measured in order to correlate the efficacy of the tested AEDs
with their potencies in humans. Thirteen AEDs (93%) caused a positive response in the zebrafish in vivo screen by
significantly reducing the PTZ‐induced increase in locomotor activity. This pharmacological validation therefore lends
support to the use of zebrafish as a high throughput screen for identifying compounds with anti‐epileptic activity.

ABSTRACT FINAL ID: 2378 Poster Board 603
TITLE: Interlaboratory Validation study of Local Lymph Node Assay : Detection of BrdU incorporation by
flowcytometry
AUTHORS/INSTITUTIONS: Y. Yum, Y. Lee, S. Sohn, S. Han, Toxicological Evaluation and Research Department,
National Institute of Food and Drug Safety Evaluation, Seoul, 122‐749, Republic of Korea; K. Jung, K. Lim, ,
Amorepacific Corporation R&D Center, Yongin‐si, 446‐729, Republic of Korea; B. Kim, Department of Public Health,
Keimyung University, Daegu, Republic of Korea; J. Chung, College of Pharmacy, Seoul National University, Seoul,
Republic of Korea
KEYWORDS: LLNA:BrdU/FC, local lymph node assay.
ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): Mouse local lymph node assay (LLNA) is a
validated alternative method for testing the sensitization potential of chemicals, standardized by OECD Guideline for
Testing of Chemicals, replacing the conventional guinea pig maximization tests. The skin sensitization potential in
LLNA, is based on the lymphocyte proliferation in the draining auricular lymph nodes in response to the chemicals.
However, because of use of radioactive compound, traditional LLNA has not been used in Korea. Instead, we
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performed the interlaboratory validation study on antibody‐based FCM analysis of BrdU
incorporation(LLNA:BrdU/FC) instead of radioactive incorporation into proliferating lymphocytes. For the
interlaboratory validation study, 3 laboratories took part in the LLNA: BrdU/FC experiments using 7 reference
chemicals selected from ICCVAM's performance standards, according to modified MB research's protocol by leader
lab. Interlaboratory transferability and reproducibility of test methods were assessed based on Stimulated index(SI)
calculated from FCM analysis, using SI≥3 as the decision criterion for sensitizer identification, data including lymph
node weight and lymph node cell count and changes in mouse ears. This study suggests that the SI threshold of 3,
the decision cirterion used in traditional LLNA can also be applicable to discriminating between sensitizers and
nonsensitizers in LLNA:BrdU/FC. Even though our testing results are limited to several chemicals, our FCM protocol
was shown to have good transferability and reproducibility among laboratories.

ABSTRACT FINAL ID: 2380 Poster Board 607
TITLE: ECG in methoxamine‐sensitized rabbits (CARLSSON) for screening proarrhythmic risk ‐ comparison with ECG
data in dogs
AUTHORS/INSTITUTIONS: G. Froget, P. Guillaume, S. Hervé, C. Legrand, S. Picard, , Porsolt and Partners
Pharmacology, Boulogne, France
KEYWORDS: methoxamine‐sensitized rabbits , proarrhythmic risk, Torsades de pointes.
ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): Whereas QT interval prolongation
assessment is mainly carried out in conscious large animals, the anesthetized methoxamine‐sensitized rabbit model
(Carlsson) has been proposed for evaluating torsadogenic risk. However, its sensitivity is highly dependent on the
experimental conditions used. The present worked has compared rabbit and dog models for responsiveness to the
effects of known torsadogenic substances. ABP and ECG were monitored in anesthetized male or female rabbits
infused with methoxamine (520.2 μg/ml starting 10 min before treatment) or in conscious telemetered male dogs.
Clofilium was more proarrhythmic in female than male rabbits at 100 nmol/kg/min for 45 min (40% vs 20% with
ventricular tachycardia, VT). At 200 nmol/kg/min for 20 min, it induced VT and torsades de pointes, in 71% and 29%
females, with increased QTc by +40.8±6.6% (Fridericia) or +46.1±7.6% (Carlsson). Sotalol induced VT or ventricular
fibrillation (VF) in 75% rabbits and QTc prolongation in both species (rabbits: +9.3±6.4%, Fridericia, and +11.0±6.6%,
Carlsson ; dogs: +16% max vs ‐1% in controls p<0.001, Fridericia). Terfenadine induced VF in 33% rabbits with QTc
prolongation (+23.2±4.9%, Fridericia, and +23.7±5.0%, Carlsson) but no significant effects on QTc in dogs. These
findings demonstrate that, when used under appropriate experimental conditions, the rabbit Torsades de Pointes
model is a powerful tool for screening proarrhythmic risk and QT prolongation as it can reveal effects sometimes
difficult to detect in conscious dogs after single oral dosing.

ABSTRACT FINAL ID: 2381 Poster Board 608
TITLE: IN VITRO DETECTION OF CARDIOTOXICITY BY USING RAT HEART TISSUE DERIVED CARDIOMYOCYTES.
AUTHORS/INSTITUTIONS: D. Puppala, , Pfizer inc, Groton, CT
KEYWORDS: Cardiotoxicity.
ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): Cardiotoxicity is currently one of the primary
causes of safety‐related drug attrition. Despite wide spread recognition of the problem, methods for efficiently and
effectively predicting cardiotoxicity prior to in vivo toxicological studies are still limited. The goal of this work was to
determine the predictive power of in vitro toxicity models to detect the cardiotoxic potential of compounds in early
safety screening. We tested ~180 compounds with known cardiotoxic liabilities in a cell line derived from rat
cardiomyocytes (H9C2) utilizing an assay of general cytotoxicity (ATP depletion). The assay was conducted in two
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different media conditions, glucose versus galactose‐based media, which also allowed for the ascertainment of a
compound’s impact on mitochondrial function. Using 11 doses per compound, IC50 values were calculated for all
compounds at three time points. The most sensitive read out in terms of IC50 values was 72 hr using the galactose
media. In order to determine the specificity of the assay for cardiotoxicity, a second set of ~130 compounds
consisting of hepatotoxicants, nephrotoxicants, and drugs with no known safety liabilities were similarly screened in
the H9C2 cells. Likewise, the necessity of using a cardiac‐derived cell line to detect cardiotoxicants was assessed by
repeating the screening of the same compound sets in liver derived cell lines. H9C2 cells were found to be relatively
effective at detecting toxicity as that more than 50% of the compounds exhibited IC50 values <100uM but the H9C2
cells did not display a greater sensitivity for cardiotoxic compounds than those compounds associated with other
end organ toxicities. In comparison to liver derived cell lines, though, H9C2 appeared be more sensitive to general
cytotoxicity for all the compounds tested. For example hepatotoxicants like Nifedipine and Mebendazole only
induced cell death in the H9C2 culture. Although a cell‐based screen utilizing H9C2 cells with a cell viability endpoint
can be useful for triaging compounds that cause toxicity in vivo, the specific prediction of cardiotoxicity will likely
require assays specific to cardiomyocyte function.

ABSTRACT FINAL ID: 2385 Poster Board 612
TITLE: Metal oxide nanoparticles with chemisorbed environmentally persistent free radicals are redox active,
independent of interaction with biological systems
AUTHORS/INSTITUTIONS: M.A. Kelley, V.Y. Hebert, T.R. Dugas, Department of Pharmacology, Toxicology and
Neuroscience, Louisiana State University Health Sciences Center, Shreveport, LA; B. Dellinger, S. Lomnicki,
Department of Chemistry, Louisiana State University, Baton Rouge, LA
KEYWORDS: nanoparticles, particulate matter, reactive oxygen species.
ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): Combustion of fuels and wastes produces
airborne pollutants including fine and ultrafine particulate matter (PM). Exposure to this PM may result in adverse
effects, such as exacerbation of pulmonary and cardiovascular diseases. Though the mechanism of toxicity is
unknown, oxidative stress may play a role. Aromatic compounds often chemisorb to the surface of metal‐oxide‐
containing PM following combustion, resulting in the formation of surface‐stabilized environmentally persistent free
radicals (EPFR). Our objective was to investigate whether EPFRs, generated as a surrogate for PM formed during
combustion, redox‐cycle to generate ROS, independent of interaction with biological systems. ROS production was
measured in in vitro samples of six model particle systems: silica (SiO2), copper oxide SiO2, monochlorophenol
(MCP) or dichlorobenzene (DCB) physisorbed to SiO2 (MCP100 or DCB100), and MCP or DCB chemisorbed to SiO2 via
CuO (MCP230 or DCB230). Particles were incubated with dihydrorhodamine 123 and fluorescence was monitored. In
some samples, N‐acetylcysteine (NAC), ascorbate, catalase (CAT), Cu/Zn superoxide dismutase (SOD), deferoxamine
(DFX), or SOD + CAT were included. ROS production was markedly increased for MCP230 and DCB230, though ROS
were attenuated by NAC, ascorbate, CAT, SOD, SOD + CAT, and DFX. Finally, hydroxyl radical generation was
measured using a scavenging assay. In the presence of hydroxyl radical, 4‐hydroxybenzoic acid is hydroxylated to
form 3,4‐dihydroxybenzoic acid (3,4‐DHBA). The hydroxylation products were quantitated by HPLC with
electrochemical detection. The presence of 3,4‐DHBA was detected not only for MCP230 and DCB230 alone, but also
with the addition of ascorbate or NAC, suggesting that these chemisorbed particle systems are capable of hydroxyl
radical generation independent of their interaction with biological systems. P42ES013648
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ABSTRACT FINAL ID: 2386 Poster Board 613
TITLE: A NON INVASIVE SCREENING METHOD FOR DETECTING BRADYCARDIA
IN C57BL/6 MICE DOSED ORALLY WITH FINGOLIMOD (FTY720)
AUTHORS/INSTITUTIONS: A.N. Hayes, M.W. Leach, DSRD, Pfizer, Andover, MA; K. Lee, H. Lombart, Inflammation
and Immunology, Pfizer, Cambdrige, MA
KEYWORDS: Fingolimod, FTY720, Bradycardia.
ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): A marked and transient decrease in heart
rate has been associated with the administration of fingolimod and other S1P agonists in both rats and mice. The
standard technique for screening physiological parameters such as heart rate and blood pressure involves the use of
an invasive telemetry model whereby a surgically embedded probe is tethered to the animal. The current study
successfully evaluated these parameters via a non‐invasive tail cuff method using the Visitech Systems BP2000™
blood pressure and heart rate analysis system. In the present study, fingolimod induced a marked decrease in heart
rate in mice dosed at 1, 5, or 10 mg/kg. The expected decrease in heart rate was detected at approximately 6 hours
after dosing at the lowest dosage of 1 mg/kg and at approximately 2 hours after dosing at the 5 and 10 mg/kg
dosage. The decrease in heart rate was both dose‐ and time‐dependent and ranged from 12% to 41% lower than the
vehicle‐dosed control group for each time point. A decrease in terminal lymphocyte counts is a known effect of
fingolimod at oral dosages below the lowest dose administered in this study. Lymphocyte counts were significantly
lower across all dosage groups and ranged from 69% to 81% lower compared with the vehicle‐dosed control group.
The results of this study demonstrate that the non‐invasive tail cuff method can detect bradycardia induced by orally
administered fingolimod and produces discernible results that can be used as an efficient alternative to the
telemetry model when screening compounds in vivo.

ABSTRACT FINAL ID: 2387 Poster Board 614
TITLE: Activation of the AhR signaling pathway by shear stress: Endogenous mechanism or experimental artifact?
AUTHORS/INSTITUTIONS: B. Zhao, M.S. Denison, Department of Environmental Toxicology, University of California,
Davis, CA; B. Zhao, State Key Laboratory of Environmental Chemistry and Ecotoxicology, Research Center for Eco‐
Environmental Sciences, Chinese Academy of Sciences, Beijing, China; A. Gojova, J.T. Morgan, A.I. Barakat,
Department of Mechanical and Aerospace Engineering, University of California, Davis, CA
KEYWORDS: aryl hydrocarbon receptor, shear stress.
ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): The aryl hydrocarbon receptor (AhR) is a
ligand‐dependent transcription factor that mediates the biochemical and toxic effects of xenobiotics, including
dioxins. A critical role for the AhR in mediating endogenous physiological events has been reported and studies in
AhR knockout mice suggests a role for the AhR in vascular development, with AhR null mice displaying a vascular
abnormalities. Studies utilizing in vitro model of fluid shear stress have reported a shear‐stress‐dependent activation
of the AhR signaling pathway and putative role of oxidized lipids as AhR agonists. To examine the molecular
mechanisms by which shear stress activates the AhR signaling pathway in more detail, we used a recombinant cell
line H4G1.1c2, which contains a stably transfected AhR‐responsive enhanced green fluorescent protein (EGFP)
reporter gene to allow measurement of induction of EGFP in live cells. Cells exposed to controlled flow rates in a
parallel plate flow chamber connected via rubber tubing to a recirculating flow loop revealed flow‐dependent
induction of EGFP, but only in the presence of serum. In fact, serum could readily extract AhR agonists from tubing
using in the flow system. Taken together, our analysis is consistent with the flow‐dependent activation of the AhR
simply resulting from the release of an unknown AhR agonist(s) from the rubber components present in the flow
system, rather than the induction resulting from the effects of shear stress. Thus, although shear stress‐dependent
activation of the AhR signaling pathway appears to be an artifact of currently used experimental flow system, these
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studies do not completely eliminate an effect of shear stress on AhR‐dependent gene expression and it merits
further careful investigation.

ABSTRACT FINAL ID: 2389 Poster Board 617
TITLE: Cytotoxicity and Necrotic Cell Death in Human Bronchoalveolar A549 cells Following Exposure to Fine
Particulate Matter (PM2.5) Collected in Southeastern Louisiana
AUTHORS/INSTITUTIONS: B. Bourgeois, V. Rangan, J. Owens, Southern University, Zachary, LA
KEYWORDS: Particulate matter, Human bronchoalveolar carcinoma cells, Apoptosis/necrosis.
ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): The cytotoxicity of PM2.5 on A549 human
bronchoalveolar carcinoma cells was studied, utilizing a Promega Cell Titer 96 Aqueous assay. Cell viability curves
were generated in triplicate for three different batches of PM 2.5 suspensions. Batch 1 was utilized at concentrations
of 600μg/mL, 300μg/mL, 200μg/mL, 100μg/mL, and 50μg/mL; batch 2 was utilized at concentrations of 250μg/mL,
200μg/mL, 100μg/mL, 50μg/mL, and 10μg/mL; batch 3 was utilized at concentrations of 181.8μg/mL, 145.44μg/mL,
109.05μg/mL, 72.7μg/mL, 36.3μg/mL, and 18.15μg/mL. Batch 1 showed an IC50 of 238µg/ml; batch 2 showed an IC50
of 59µg/ml; and batch III showed an IC50 of 130µg/ml. The presence of transition metals in PM2.5 particulates is
believed to be the major cause of toxicity. As a result, cytotoxicity was also measured in the presence of
deferoxamine mesylate, a well known transition metal chelating agent, at deferoxamine concentrations of 0.75mM,
0.50mM, and 0.0375mM. Tests showed a remarkable reduction in PM2.5 cytotoxicity. The reduction in cytotoxicity
suggests that deferoxamine mesylate provides protection to A549 cells, and, that transition metals are indeed
involved in mediating PM2.5 toxicity. To decipher the mechanism of cell death by conducting experiments to
differentiate apoptosis from necrosis for the highest concentration of PM2.5 that was used on A549 cells for
cytotoxicity studies. At the highest concentration used (600 ug/ml) the three different PM 2.5 extracts that was
tested showed 50 + 16%, 45 + 14%, 65 + 19% and 70 + 20 %, 62 + 25%, 60 + 19% cells undergoing necrosis by Annexin‐V
FITC/ Propidium Iodide and Acridine Orange/Ethidium bromide dual staining respectively

ABSTRACT FINAL ID: 2391 Poster Board 619
TITLE: Sexual dimorphism of phagocytosis in hypoxia
AUTHORS/INSTITUTIONS: T. Entezarizaher, H. Morantes, Natural Sciences, LaGuardia Community College the City
University of New York, Long island city, NY; M. Javdan, Immunology and Inflammation , The Feinstein Institute for
Medical Research, North Shore‐Long Island Jewish Health System, Manhasset, NY; Z. Zakeri, Biology, Queens College
and Graduate Center of the City University of New York, Flushing, NY
KEYWORDS: sex, hypoxia, phagocytosis.
ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): Hypoxia (low oxygen tension) is a prominent
feature of various inflamed, diseased tissues, such as malignant tumors, atherosclerotic plaques, myocardial infarcts,
rheumatoid arthritis, healing wounds, and sites of bacterial infection. Macrophages accumulate in large numbers in
such sites and respond rapidly to the generated hypoxia. More recently, several studies have reported that sex of
the individual may play an important role in susceptibility to infectious disease and responses by the immune system
and macrophages. However, the role of sex on the ability of macrophages to phagocytose is not clear. To study this
possibility we isolated peritoneal macrophages from adult BALB/c male and female mice and subjected to hypoxia in
vitro (10% O2) for 4 hours. Cell response was assessed by examining cell viability, mitochondrial activity and ability to
phagocytose. We found no significant differences in cell viability or mitochondrial activity between hypoxic male and
female cells compared to control normoxic cells. However differences with regard to sex were found in
phagocytosis of heat‐inactivated Staphylococcus aureus in that hypoxic female macrophages showed significantly
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more effective phagocytic ability than either control female cells or hypoxic male cells. These findings suggest that
sex may play a role in cellular clearance. Future studies are planned to investigate the underlying mechanisms.

ABSTRACT FINAL ID: 2392 Poster Board 620
TITLE: The ROS Generation Is Involved in the Dualistic Effects of Microcystin‐LR on Rat Hepatocytes
AUTHORS/INSTITUTIONS: Y. Shuai, J. Yin, Y. Wang, P. Xiao, W. Zhong, Division of Toxicology, Shanghai Municipal
Center for Disease Control & Prevention, Shanghai, China; P. Watkins, Hamner‐UNC Institute for Drug Safety
Sciences, The Hamner Institutes for Health Sciences, Research Triangle Park, NC
KEYWORDS: Microcystin, Hepatocytes, Apoptosis.
ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): Microcystin‐LR (MC‐LR) produced by
freshwater cyanobacteria is a potent hepatotoxin. The current study aimed to detect the characteristic, toxic effects
of MC‐LR on primary hepatocytes (PHCs) and explore the potential mechanisms of the toxicity. PHCs were isolated
from male SD rats by a modified two‐step collagenase digestion method and cultured in Williams’ E medium. Cell
viabilities were detected using MTT assay in the PHCs after treatment with MC‐LR at concentrations ranging from 10‐
12
to 10‐5 mol/l at 24, 48, 72 and 96h respectively. Intracellular ROS generation induced by various concentrations of
MC‐LR at different time points was also measured by flow cytometry. It was noted that 10‐7 to 10‐5 mol/l of MC‐LR
significantly decreased cell viability at 24h and 48h, while 10‐12 to 10‐9 mol/l of MC‐LR increased cell proliferation by
10%‐26%, compared with controls. However, 10‐8 mol/L of MC‐LR had neither toxic nor proliferative effects on PHCs.
ROS generation peaked at 15 min and 30 min in the 10‐6 and 10‐5 mol/l of MC‐LR treated groups respectively, with
increases greater than 3‐fold compared to the control group, and then gradually declined within 1h. At 10‐8 to 10‐7
mol/l of MC‐LR induction of moderate accumulation of intracellular ROS within 1h was noted. At 10‐12 to 10‐9 mol/l of
MC‐LR a mild peak of ROS at 1h was seen, gradually recovering to normal at 8h and kept relatively stable levels until
96h. Based on the results in the present study, it was concluded that MC‐LR displayed dualistic effects on PHCs,
namely cell death and cell growth at different concentrations. Rapid mounting of intracellular ROS induced by high
doses of MC‐LR may be related to cell death, while slight and delayed increases of ROS generation by low doses of
MC‐LR may trigger cell growth signals and promote cell proliferation.

ABSTRACT FINAL ID: 2393 Poster Board 621
TITLE: Mechanism of polybrominated diphenyl ether (PBDE) uptake into human and mouse liver
AUTHORS/INSTITUTIONS: E. Pacyniak, M. Roth, B. Hagenbuch, G.L. Guo, Pharmacology, Toxicology & Therapeutics,
University of Kansas Medical Center, Kansas City, KS; B. Hagenbuch, , The University of Kansas Cancer Center, Kansas
City, KS
KEYWORDS: Polybrominated diphenyl ether, Organic anion transporting polypeptides, Kinetics.
ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): 2,2`,4,4`‐tetrabromodiphenyl ether (BDE47),
2,2',4,4',5‐pentabromodiphenyl ether (BDE‐99) and 2,2',4,4',5,5'‐hexabromodiphenyl ether (BDE‐153) are the
predominant polybrominated diphenyl ether (PBDE) congeners detected in humans. While the hepatic metabolism
of PBDEs has been investigated in humans and mice, the mechanism by which PBDEs enter the liver has not been
elucidated. However, due to their large molecular weights (~485 to 1000 Da), it is unlikely that they enter
hepatocytes by simple diffusion. Organic anion transporting polypeptides (OATPs: humans; Oatps: rodents) are
responsible for hepatic uptake of a variety of amphipathic compounds of molecular weights larger than 350 Da.
Therefore, the objective of the current study was to identify OATPs/Oatps responsible for uptake of BDE47, BDE99
and BDE153 in human and mouse liver. We used Chinese Hamster Ovary (CHO) cell lines expressing either OATP1B1,
OATP1B3 or OATP2B1 as well as Human Embryonic Kidney 293 (HEK293) cells transiently expressing the murine
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orthologs of the OATP1B (Oatp1b2) and OATP2B (Oatp2b1) family. Direct uptake studies confirmed that all three
PBDE congeners are substrates for the tested human and mouse hepatic OATPs/Oatps. Detailed kinetic analysis
revealed that OATP1B1 transported BDE47 with the highest affinity (Km= 0.31μM) followed by BDE99 (Km= 0.91μM)
and BDE153 (Km = 1.9 μM). For OATP1B3 the order was the same (BDE47: Km = 0.41 μM; BDE99: Km = 0.70 μM;
BDE153: Km = 1.7 μM). Similarly, Oatp1b2 transported BDE47 (Km= 0.46μM) with the greatest affinity followed by
BDE99 (Km= 0.71μM) and BDE153 (Km= 1.4μM). However, both OATP2B1 (BDE47: Km = 0.81 μM; BDE99: Km = 0.87
μM; BDE153: Km = 0.65 μM) and Oatp2b1 (BDE47: Km = 0.95μM; BDE99: Km = 1.1μM; BDE153: Km = 1.0) transported
all three congeners with similar affinities. These results clearly suggest that OATP/Oatp‐mediated transport is a
major mechanism responsible for accumulation of PBDEs into the liver.

ABSTRACT FINAL ID: 2394 Poster Board 622
TITLE: In vitro models of ethylene glycol metabolism
AUTHORS/INSTITUTIONS: E.P. Hooker, Tetra Tech Sciences, Arlington, VA; P. Atkins, K. Pant, , BioReliance, Rockville,
MD
KEYWORDS: Ethylene Glycol, metabolism, in vitro.
ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): Ethylene glycol (EG) poisoning causes
metabolic acidosis and renal toxicity through its metabolites glycolic acid (GA) and oxalic acid (OA). Three in vitro
models (human hepatocytes, human liver S9, and rat liver slices) were tested to demonstrate the metabolism of EG.
In the human hepatocyte model, cryopreserved human hepatocytes were incubated in medium containing 10 mM
EG. At approximately 1, 4, 8, and 24 hours of incubation, aliquots of the culture medium were collected for analysis
by a validated Gas Chromatography with Flame ionization detection (GC‐FID) method. Analysis of the samples
showed no loss of EG in the samples over 24 hours, indicating a lack of metabolism in human hepatocytes. Alcohol
dehydrogenase (ADH) was not detected by an ELISA kit in the hepatocyte cultures. In the human S9 model, human
liver S9 with a cofactor pool was incubated in culture medium containing 10, 100, or 300 mM EG. Medium samples
were collected at 1, 4, 8, and 24 hours of incubation and analysed by CG‐FID and by HPLC with UV detection (HPLC‐
UV). The presence of ADH was confirmed by ELISA, but analysis of samples showed no change in the EG
concentrations, and GA and OA were not detected. In the rat liver slice model, a healthy male SD rat was sacrificed,
and its liver was harvested to produce uniform 200 μm thick disc‐shaped slices that were incubated in medium
containing 3, 30, or 300 mM EG. Samples of medium were collected at 1, 4, 8, and 24 hours of incubation and
analysed by GC‐FID and HPLC‐UV. Analysis showed some evidence of EG metabolism by loss of EG over time and the
presence of GA and OA, but precise quantification of the metabolites was obstructed by compounds released by the
liver slices. Of the three methods tested, rat liver slices in culture medium was the only one to show metabolism of
EG to its toxic metabolites GA and OA. Further studies of EG metabolism in human liver slices are in progress. The
goal of this line of research is to establish a reliable in vitro model of the metabolism of EG to its toxic metabolites so
that possible inhibitors of this metabolism may be evaluated.

ABSTRACT FINAL ID: 2395 Poster Board 623
TITLE: Novel Experimental Formulation Excipient Causes Hepatic and Thyroid Hypertrophy through the Induction of
Hepatic Microsomal Enzymes in Rats
AUTHORS/INSTITUTIONS: R. Ciurlionis, K. Kowalkowski, K. Marsh, W. Bracken, E.A. Blomme, Y. Yang, , Abbott
Laboratories, Abbott Park, IL
KEYWORDS: enzyme induction, Formulation, pre‐clinical.
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ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): N‐vinylpyrrolidinone dimer (VP‐dimer or 1,3‐
bis(pyrrolidonyl)‐butane) is a novel experimental formulation excipient with excellent solubilizing properties
intended for pre‐clinical toxicology studies. Short term Sprague‐Dawley (SD) rat studies using VP‐dimer as the
vehicle showed liver weight increases and hepatic hypertrophy in both vehicle and experimental compound treated
animals. A drop of experimental compound exposure over time was also noted. In a four‐week study with VP‐dimer
alone, liver and thyroid weight increases with centrilobular hepatocellular and thyroid follicular cell hypertrophy,
respectively, were observed in SD rats at 0.3 ml/kg/day or higher. VP‐dimer was also shown to induce CYP3A mRNA
expression in human, rat and dog primary hepatocytes. Thus, the liver and thyroid hypertrophy appear to be
consistent with the induction of hepatic microsomal enzymes. In order to test this hypothesis, VP‐dimer was dosed
orally for 5 and 28 days in male SD rats at 0, 0.3, 1.0, or 3.0 ml/kg/day. Phenobarbital, a compound known to induce
thyroid hypertrophy through liver enzyme induction, was also included as a positive control. Dose dependent
increases in relative liver weight were observed at both 5 and 28 days. Liver and thyroid hypertrophy were also
confirmed in this study. Microarray analysis of the livers from the 5‐day study indicated an increase in mRNA
expression of CYP3A, CYP2B and UDP glucuronosyltransferases (mainly UGT2B1) in treated animals. UGTs are key
enzymes for T3/T4 metabolic clearance. Plasma TSH levels were increased while T3 and T4 levels were unchanged.
Similar effects were seen with phenobarbital. Results of these studies indicate that the hepatic and thyroid
hypertrophy asssociated with VP‐dimer treatment is mediated through the induction of microsomal enzymes in the
rat. Consequently, the utility of VP‐dimer as a formulation in pre‐clinical studies may be limited to doses that do not
exhibit this effect.

ABSTRACT FINAL ID: 2398 Poster Board 626
TITLE: Methodology for the Measurement of Retinoids in Testis: Potential role in molinate testicular toxicity.
AUTHORS/INSTITUTIONS: F.G. Zuno, D. Holstege, M.G. Miller, Environmental Toxicology, UC Davis, Davis, CA
KEYWORDS: Retinoids, Molinate, Mass spectrometry.
ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): The thiocarbamate herbicide, molinate
(MOL), has been previously shown to cause testicular toxicity in rats. MOL is metabolically activated via
sulfoxidation to form a metabolite that binds to and inhibits the carboxylesterase, hydrolase A. Preliminary studies
using 2D gel electrophoresis revealed additional proteins potentially bound by molinate including aldehyde
dehydrogenase and retinol dehydrogenase. Retinoic acid, required for spermatogenesis, is produced in the testis by
the action of dehydrogenases on retinol and retinaldehyde. In earlier in vitro studies using liver and testis S9
fractions, MSO but not MOL inhibited retinal dehydrogenation with an IC50 in the testis of approximately 470 nM.
Analytical methods for the measurement of testis levels of retinoids (retinol(ROL), retinaldehyde(RAL), retinoic
acid(RA),) have been completed. Retinaldehyde measurements were made after derivatization of retinaldehyde
with 0‐ethylhydroxylamine to form an oxime. Yield of the derivative was 100%. Analytical methods utilized HPLC
combined with MS/MS. Retinoids were extracted from acidified or alkalinized tissue homogenate using hexane.
Retinoid stability was evaluated in ethanol and in homogenate. ROL, RA, and RAL‐oxime were analyzed by reverse
phase HPLC with a C18 column and a water/acetonitrile/0.1% formic acid gradient solvent system. LC‐MS/MS analysis
was with a Perkin Elmer API‐2000 triple‐quadrupole mass spectrometer equipped with APCI and operated in positive
ion mode. Recovery of ROL, RA and RAL from tissue homogenate was determined. Recoveries (n=7) were 83 ± 5%
for ROL, 95 ± 5% for RAL‐oxime, and 98 ± 6% for RA. The limits of detection(LOD) and quantitation(LOQ) were for
ROL: LOD 0.66pmol, LOQ 2.16pmol, for RA: LOD 0.26pmol LOQ 0.8pmol and for RAL‐oxime: LOD 0.1pmol LOQ 0.36
pmol. This method will be applied in studies that evaluate the role of vitamin A in the testicular toxicity seen after
the herbicide molinate. The inhibition of retinol metabolism to retinoic acid represents a novel mechanisms by which
MOL exposure could impair testicular function.
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ABSTRACT FINAL ID: 2400 Poster Board 631
TITLE: Precopulatory effects of Acanthus montanus aqueous extracts on Wistar rats.
AUTHORS/INSTITUTIONS: A.E. Acha, Biomedical Sciences, University of Buea, Buea, South West, Cameroon;
O.A. Carolle, N. Paulin, F.S. Harquin, D. Theophile, K. Pierre, Animal Biology and Physiology, Faculty of Science,
University of Yaounde 1, Yaounde, Centre, Cameroon
KEYWORDS: Acanthu montanus, pre‐copulation, developmental toxicology.
ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): The aqueous leaf extract of Acanthus
montanus (AM) is used in some villages in Cameroon as traditional treatment for female infertility, and threatened
abortion (Focho et al, 2009). For treatment of infertility, AM is taken before copulation. Previous studies in rats at
doses ≥ 62.5mg/kg/day showed changes in estrous cycles and fetal postnatal development. This study examines the
effects of pre‐copulatory dosing with AM on maternal and fetal parameters at doses ≤ 32 mg/kg. Female rats
(8/group) were given AM orally at 0, 8, 16, and 32 mg/kg/day for 16 days. Clinical signs, food and water consumption,
body weights and maternal estrous cycles were recorded daily. Immediately post treatment, females were mated
with untreated males and the outcome assessed. Pregnant rats were sacrificed on gestation day 19 for prenatal
evaluation or left to deliver for fetal development monitoring. Prenatal parameters assessed included number of
corporal lutea, implantations, live, dead and resorbed fetuses, sex, fetal weight, crump‐rump and tail lengths.
Postnatal parameters included litter size, sex ratio, developmental landmarks, survival and lactation indices. Food &
water consumption, growth and fertility of weaned pups were also evaluated. One way ANOVA and Dunnett’s
multicomparison post‐test at P<0.05 were used for data analysis. None of the mating, pregnancy and fetal
parameters assessed were affected by pre‐copulatory treatment of the females. Minor changes noted in litter size,
sex ratio, survival and lactation indices, developmental landmarks, food and water consumptions and anomalies
were considered insignificant and not treatment related. All offspring were fertile. In conclusion, maternal, fetal
developmental and reproductive outcomes of AM pre‐copulatory‐treated female rats at doses ≤ 32 mg/kg/day were
unaffected. Reference: Focho et al (2009) J. Med. Plant Res. 3: 301. (Funded by IFS Stockholm, Sweden /UNU Tokyo,
Japan)

ABSTRACT FINAL ID: 2401 Poster Board 632
TITLE: METHANOL EXPOSURE DURING GESTATION ALTERS THE STRIATAL DOPAMINE SYSTEM IN A PARKINSONIAN
MOUSE MODEL
AUTHORS/INSTITUTIONS: V.R. Mackey, J. King, G. Muthian, C.G. Charlton, Neuroscience and Pharmacology, Meharry
Medical College, Nashville, TN
KEYWORDS: Neurodegeneration, Neurotoxicology.
ABSTRACT BODY: Abstract Body (Extended Grace Period Submission): About 1 million Americans are diagnosed
with Parkinson's disease (PD), the second most common neurodegenerative disorder after Alzheimer's disease.
Pathogenesis of PD is the result of degenerated nigrostriatal (NS) dopamine (DA) neurons. The etiology of PD
remains unknown, but it is possible that two stages are involved. The 1st stage involves exposure to environmental
toxicants during the fetal stage of life that alter the nigrostriatal neurons making them vulnerable, and the 2nd
occurred when age‐related stress further weaken the vulnerable neuronal set, causing the symptoms of PD. To test
the 1st stage hypothesis, C57bl/6J dams were administered a sub‐acute dose of methanol (MeOH), 4 mg/kg, twice
daily during the period of neurogenesis of the NS DA neurons to initiate the vulnerable stage in the offspring. Twelve
weeks after parturition, the offspring were sacrificed and the striatum was dissected and tyrosine hydroxylase (TH),
neurofilament (NF‐H), α‐synuclein, and dopamine and its metabolites were measured. The brain was also fixed and
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Nissl stained. As compared to the PBS group the SN of the MeOH group showed intensely Nissl stained, elongated
neurons with spindle‐like shape. Moreover, the extracellular regions showed wider and larger intracellular space and
unstained intracellular zones that may be indicative of disruption of the extracellular matrix. Also, Western blot
analysis revealed decreases in striatal TH, alpha‐synuclein and (NF‐H) protein levels, by about 40%, 36% and 41.3%,
respectively, and prenatal MeOH decreased the levels of DA and increased DOPAC/DA ratio by 44% and 23%,
respectively, in MeOH treated offspring. The study showed that MeOH is capable of interacting with the
nigrostriatum and causing aberrations that may serve as the underpinning for PD‐like changes that occur later in life.
It is note worthy that the sparseness of the intracellular space in the MEOH SN group is indicative of interference
with DA neuronal migration into the substantia nigra. This study may be a positive test for the 1st stage in PD
concept.

