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ABSTRACT FINAL ID: 2738
TITLE: APPLYING A HUMAN ARTIFICIAL CHROMOSOME VECTOR TO DEVELOP A HIGH‐SENSITIVE BIOSENSOR CELL AS
IN VITRO RISK ASSESSMENT METHOD.
AUTHORS (FIRST INITIAL, LAST NAME): T. Nishida1, Y. Yoshimura2, Y. Nakajima3, Y. Ohmiya4, T. Ohbayashi2, N. Tanaka5,
M. Oshimura1
INSTITUTIONS (ALL): 1. Chromosome Engineering Research Center, Tottori University, Yonago, Tottori, Japan. 2.
Research Center Bioscience and Technology, Tottori University, Yonago, Tottori, Japan. 3. Health Research Institute,
AIST, Takamatsu, Kagawa, Japan. 4. Bioproduction Research Institute, AIST, Tsukuba, Ibaraki, Japan. 5. Hatano
Research Institute, Food and Drug Safety Center, Hatano, Kanagawa, Japan.
KEYWORDS: In Vitro Alternative Method, Stable luciferase reporter cell line
ABSTRACT BODY: Human artificial chromosome (HAC) was developed from human chromosome 21, eliminated all of
endogenous genes using homologous recombination. HAC has several advantages such as stable episomal
maintenance (avoids insertional mutations), the ability to carry large DNA fragments and transfer into optional cell.
Since HAC includes a fluorescent gene and loxP site, allow distinguishing the cells containing HAC easily and site‐specific
DNA insertion into HAC via Cre/loxP. In this study, we choose IL‐1β, which has important functions in immune system,
attempted to establish IL‐1β monitor stable cell line containing large size regulatory element (~100kb) from BAC clone
and luciferase genes, and assessed whether our biosensor cell was more useful reporter system from the aspect of the
stability of transgene expression and the sensitivity and the range of linear response against stimuli. We inserted
luciferase genes into the BAC containing human IL‐1β gene locus using BAC recombineering system, and introduced into
HAC via Cre/loxP in CHO cell. The HAC was transferred from CHO to U937 cell (human leukemic monocyte lymphoma
cell line), and we established IL‐1β monitor U937, named IL‐1β HAC U937. To assess the biosensor property of IL‐1β HAC
U937, we examined the luciferase reporter assay after LPS (100 ng/mL). The activity of luciferase was started to
increase significantly 3 h after LPS. To determine limit detectable concentration, cells were treated with low
concentration LPS (0.001‐0.1 ng/mL). As a result of luciferase assay, 0.01 ng/mL LPS was enough concentration to detect
immune toxicity. Comparing ELISA with IL‐1β HAC U937, our cell had the wide range reactivity and the more highly
sensitivity. In the future, we will establish various biosensor cell lines using this platform (HAC vector, BAC clone and
luciferase genes).
ABSTRACT FINAL ID: 2739
TITLE: INTERNATIONAL WORKSHOP ON ALTERNATIVE METHODS FOR HUMAN AND VETERINARY RABIES VACCINE
TESTING
AUTHORS (FIRST INITIAL, LAST NAME): R. McFarland1, J. Kulpa‐Eddy2, R. Levis3, D. Gatewood4, M. Halder5, G. Pulle6, H.
Kojima7, V. Doelling8, B. Jones8, N. Johnson8, S. Morefield8, D. Allen8, L. Rinckel8, W. Casey9, W. Stokes9
INSTITUTIONS (ALL): 1. US FDA, Rockville, MD, United States. 2. USDA, Riverdale, MD, United States. 3. US FDA,
Bethesda, MD, United States. 4. CVB, USDA, Ames, IA, United States. 5. JRC, IHCP, ECVAM, European Commission,
Ispra, Italy. 6. Health Canada, Ontario, ON, Canada. 7. JaCVAM, Tokyo, Japan. 8. ILS, Inc, Research Triangle Park, NC,
United States. 9. NICEATM/NTP, NIEHS/NIH/DHHS, Research Triangle Park, NC, United States.
KEYWORDS: rabies, vaccine, potency
ABSTRACT BODY: Rabies in humans is a uniformly fatal disease, with infections killing over 70,000 people worldwide
each year. In the U.S. and other developed countries, veterinary rabies vaccines have effectively eliminated the risk to
humans from exposure to wildlife or domesticated animals. Globally, human rabies vaccines help protect those whose
work puts them at greater risk of exposure. Determining the safety and effectiveness of rabies vaccines however,
requires large numbers of laboratory animals and involves significant unrelieved pain and distress. A recent workshop
organized by NICEATM, ICCVAM, and its international partners identified rabies vaccines as one of the highest priorities
for the development of alternative test methods that could further refine, reduce, and replace animal use for potency
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testing. Accordingly, the International Workshop on Alternative Methods for Human and Veterinary Rabies Vaccine
Testing, held in October, 2011, brought together international scientific experts from government, industry, and
academia to review alternative potency test methods and to define efforts necessary to achieve their global
acceptance and implementation. Workshop participants provided recommendations for alternative methods to the
currently used mouse in vivo vaccination‐challenge test. These recommendations included continued validation of
mouse serological methods, continued development of in vitro antigen quantification methods, and identification of
the most appropriate source(s) for reference reagents. Implementation of the workshop recommendations is expected
to advance the use of alternative methods for rabies vaccine potency testing while ensuring continued protection of
human and animal health. ILS Staff supported by NIEHS contract N01‐ES‐35504.
ABSTRACT FINAL ID: 2740
TITLE: A MICROPATTERNED CULTURE WITH HUMAN HEPATOCYTES AND KUPFFER MACROPHAGES FOR STUDYING
INFLAMMATION‐DRUG INTERACTIONS
AUTHORS (FIRST INITIAL, LAST NAME): M. McVay1, C. Kanchagar1, O. Ukairo1, S. Khetani1
INSTITUTIONS (ALL): 1. Hepregen Corporation, Medford, MA, United States.
KEYWORDS: Kupffer cells‐hepatocytes, Micropatterned co‐culture
ABSTRACT BODY: The appearance or relief of inflammation through drug therapy could differentially affect levels of
enzymes involved in metabolism of co‐administered drugs with potential pharmacological and toxicological
consequences. An in vitro model that mimics liver inflammation could provide better predictive data in preclinical
testing. We have developed a micropatterned co‐culture of primary human hepatocytes and embryonic fibroblasts
(HepatoPac™) that retains high levels of phenotypic functions such as drug metabolism enzymes for 4 weeks in vitro.
Here, we augment the HepatoPac platform with primary kupffer macrophages in order to mimic one component of
inflammation. Kupffer cells were added to human hepatoPac at multiple ratios (to mimic both the normal and inflamed
state of the liver) and at different times after seeding of hepatocytes to generate a tri‐ culture with human hepatocytes
and embryonic fibroblasts (HepatoPac‐kupffer co‐culture). Stimulation of this model with lipopolysaccharide (LPS)
caused secretion of TNFα and IL‐6 for 8 days in culture at levels similar to those in LPS‐stimulation of cultures of kupffer
cells alone indicating the presence of functional kupffer cells. In addition, LPS stimulation of the HepatoPac‐kupffer co‐
culture caused suppression of CYP3A4 activity potentially mediated by cytokines. Assessment of hepatocyte metabolic
competence in the presence or absence of kupffer cells showed comparable production of albumin and urea
suggesting the presence of functional hepatocytes in co‐cultures. We are now characterizing release of other relevant
cytokines from this model, impact on other major CYP450 isoenzymes in hepatocytes, and assessment of inflammation‐
drug interactions. In the future, this in vitro model could be useful for mechanistic study of aspects of xenobiotic‐
inflammation interactions and serve as a unique preclinical testing tool for biotech and pharmaceutical companies
engaged in biologics drug discovery.
ABSTRACT FINAL ID: 2741
TITLE: CHEMICAL SENSITIZER’S REACTIVITY AND Nrf2 ACTIVATION IN HUMAN DENDRITIC CELLS AND THE THP‐1 CELL
LINE
AUTHORS (FIRST INITIAL, LAST NAME): M. Pallardy1, C. Migdal1, Z. El Ali1, S. Kerdine‐Römer1, M. Azoury1, J. Guldemann2,
E. Gimenez‐Arnau2, J. Lepoittevin2
INSTITUTIONS (ALL): 1. School of Pharmacy, Chatenay‐Malabry, France. 2. Strasbourg University, Strasbourg, France.
KEYWORDS: Nrf2, contact sensitizers, dendritic cells
ABSTRACT BODY: Allergic Contact Dermatitis (ACD) resulting from skin sensitization is a common occupational and
environmental health problem, in which Dendritic cells (DCs) play an essential role. Indeed, after hapten binding,
internalization and processing, DCs acquire a mature phenotype and migrate from the skin to the draining lymph nodes
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where they present hapten‐peptide complexes to naive T cells. Chemical haptens need to link with proteins to form a
stable antigenic complex, able to induce an immune response. Our hypothesis is that chemical reactivity is necessary for
a chemical to be a sensitizer allowing both covalent binding to proteins and stimulation of DC maturation by mimicking
“danger signals”. The aim of this study is to evaluate how chemical sensitizer’s reactivity translates into a biological
response using the activation of the Nrf2‐Keap‐1 pathway. For this purpose, dendritic (Mo‐DCs) and dendritic‐like cells
(THP1) were exposed to six haptens with different reactivity (two haptens with high cysteine affinity, two with high
lysine affinity and two with mixed cysteine/lysine affinity) and two pro‐haptens and pre‐haptens. The expression of
Nrf2‐dependent ARE‐responsive genes such as ho‐1, nqo‐1 and il‐8 was assessed using real time PCR. Cellular
accumulation of Nrf2 was assessed by western blotting experiments. Our results showed that chemical sensitizers that
have high cysteine and mixed affinities induced the transcription of Nrf2 target genes in both models, in correlation
with Nrf2 protein accumulation. However, lysine‐reactive chemicals were less efficient to induce the Nrf2‐Keap1
regulatory pathway. Moreover, in THP1 cells, pro‐ and pre‐haptens were also able to induced Nfr2 target gene
transcription although to a lesser extent. This work shows that chemical sensitizer’s reactivity to cysteine is correlated
to the activation of the Nfr2 pathway in innate immune cells.
ABSTRACT FINAL ID: 2742
TITLE: APPLICATION OF MINI‐PIG AS A TYPE 2 DIABETIC MELLITUS ANIMAL MODEL
AUTHORS (FIRST INITIAL, LAST NAME): W. Lee1, M. Lee2, S. Lee1, J. Jung1, J. Kim1, S. Kim3
INSTITUTIONS (ALL): 1. Inha University, Incheon, Republic of Korea. 2. MediKinetics Co, Ltd, Pyeong‐Taek, Gyeonggi‐do,
Republic of Korea. 3. Qu‐BEST Consulting Co, Ltd, Seongnam, Gyeonggi‐do, Republic of Korea.
KEYWORDS: Mini‐pig, Type II Diabetic Mellitus, Animal Model
ABSTRACT BODY: Diabetes is one of the rapid growing diseases at present and considered one of the serious diseases
to overcome for human life. Among the animal models used for the drug efficacy test, mini‐pig model is going to rapidly
upload because of many similarities with human, particularly concerning the pharmacokinetic of compounds after
subcutaneous administration, the structure and function of the gastrointestinal tract, the morphology of the pancreas,
and overall metabolic status. Based on these various advantages, we try to develop Type II diabetic mellitus animal
model with mini‐pig and test its application on the surgical therapy method. We set 8 male mini‐pigs for the induction of
moderate insulin deficient model with Nicotinamide/Streptozotocin treatment. Among them, we tested 4 pigs for
surgical try such as gastric bypass and the rest as a disease control. For the evaluation of Type II diabetic incidence and
recovery, we checked blood glucose level, OGTT as well as immunohistochemistry of pancreatic tissue. Based on these
results, we want to suggest that the animal model developed can be used for efficacy test of surgical try as well as its
development.
ABSTRACT FINAL ID: 2743
TITLE: DETERMINATION OF THE PROSTATE GLAND SIZE IN BEAGLE STUDS USING TRANSABDOMINAL
ULTRASONOGRAPHY
AUTHORS (FIRST INITIAL, LAST NAME): K. Cohen1
INSTITUTIONS (ALL): 1. Covance Research Products, Cumberland, VA, United States.
KEYWORDS: Canine, Prostate, Size
ABSTRACT BODY: Prostate cancer is the most prevalent cancer of men in the western hemisphere. Very few animal
models exist that develop spontaneous prostatic disease. The dog is one of the few animal models that does develop
spontaneous prostatic disease to include prostatic carcinoma and benign prostate hypertrophy. Moreover, the dog has
a single lobed prostate similar to man unlike the mouse and rat. As in man, prostatic disease is seen in older dogs,
especially those over five years of age. Though there are some inducible models of prostatic disease in dogs the need
for spontaneous models exists. The purpose of this study was to evaluate the size and volume of the prostate gland in
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beagle studs. 13 beagle studs ranging in age from 3‐7 years of age (avg 4.6 yrs) were evaluated. Measurements of the
greatest craniocaudal (L), transverse (W) and dorsoventral (D) were made using a 4‐7MHz curved linear array
transducer. Volumes were calculated using the measured prostatic volume (Vm) formula of [1/2.6 (LxWxD)] + 1.8 (cm3).
Body weights (kg) were also recorded. Mean prostatic volume was 11.25 cm3 ± 1.7. Mean body weight was 11.8 kg ±1.3.
The mean transverse measurement (width) was 3.46 ±0.3. These values are representative of the prostate dimensions
of a working stud in a commercial breeding facility.
ABSTRACT FINAL ID: 2744
TITLE: ADMINISTRATION OF DIPHENHYDRAMINE IN RATS: A STUDY OF DOSE ROUTES TO AVOID
AUTHORS (FIRST INITIAL, LAST NAME): A. M. Brooks1, L. Hudgens1, M. Martinez2, A. Alexander1
INSTITUTIONS (ALL): 1. Toxicology, Covance Laboratories Inc., Madison, WI, United States. 2. Covance Laboratories
Inc., Chantilly, VA, United States.
KEYWORDS: infusion, infusion reaction, histamine
ABSTRACT BODY: With the increasing number of biologic therapies in development, there is a need for models
optimized for the unique challenges associated with these compounds. One such issue in preclinical testing is the
frequency of histamine‐type reactions. In canines, treatment (prophylactically or post‐reaction) with diphenhydramine
(DPH) is often sufficient to mitigate such reactions. During the course of a recent preclinical study with a compound
that caused histamine‐type reactions in rats, several suboptimal routes for administration of DPH administration were
identified. Following appearance of signs consistent with a histamine‐type response (blue skin, swelling, hypoactivity,
irregular respiration) in two animals, doses DPH was administered intravenously. As the doses were injected, both
animals developed severe convulsions requiring immediate euthanasia. In another group of animals, pretreatment with
a single subcutaneous DPH dose at 10 mg/kg (formulary recommended level, 0.2 mL of 50 mg/mL solution/kg), while
sufficient to mitigate histamine‐type reactions, resulted in black necrotic skin lesions in all 3 treated rats. Lesions
appeared < 24 hours after DPH administration; per study design, these animals were not necropsied. Due to these
adverse reactions, the DPH dose route was then changed to intraperitoneal (IP) injection. Control animals received one
IP DPH injection at 50 mg/kg (formulary recommended level). Following this, 4/9 animals began convulsing; irregular
respirations and hyperactivity also occurred. The IP DPH level was then lowered to 25 mg/kg; this was given twice daily
for a total of five doses. At this level, hyperactivity, tremors, and/or swelling and/or blue skin in the area of DPH injection
occurred. The next scheduled IP DPH dose was administered at 12.5 mg/kg; treatment was then discontinued. Swelling,
blue skin, and sores/scabs in the injection area persisted or appeared in some animals following discontinuation of DPH.
Histologic examination of tissues revealed inflammation and necrosis at the area of IP DPH administration.
ABSTRACT FINAL ID: 2745
TITLE: COMPARISON OF DERMAL TUMOR PROMOTION POTENTIAL OF CIGARETTE SMOKE CONDENSATES FROM
PROTOTYPE HEATED CIGARETTE AND CONVENTIONAL REFERENCE CIGARETTE.
AUTHORS (FIRST INITIAL, LAST NAME): C. Okubo1, H. Ozaki1, H. Tsuji1, T. Nishino1, M. K. Lee2, H. Yoshimura1
INSTITUTIONS (ALL): 1. Japan Tobacco Inc, Yokohama City, Kanagawa, Japan. 2. Scientific & Regulatory Affairs, Japan
Tobacco International S.A., Geneva, Switzerland.
KEYWORDS: Cigarette Smoke Condensate, toxicological assessments, skin carcinogenesis
ABSTRACT BODY: A 30‐week dermal tumor promotion study was performed to evaluate potential effects of the Test
cigarette, a prototype cigarette that heats rather than burns tobacco, compared with a Reference cigarette (3R4F).
Mainstream cigarette smoke was generated under the modified Canadian Intensive Regimen and cigarette smoke
condensates (CSC) were collected using cold traps and acetone extraction. Groups of 40 female SENCAR mice were
treated with a single topical, dermal application of 7, 12‐dimethylbenz[a]anthracene (DMBA) or acetone (vehicle
control) as tumor initiator during Week 1. Subsequently CSC or acetone (control) was applied as tumor promoter up to
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three times per week from Weeks 2 to 30. The CSC doses for both cigarettes were 3.75, 7.5, 15, 22.5, and 30 mg
“tar”/application. Tumor latency was prolonged in Test groups, compared with equivalent Reference groups. Body
weights and mortalities were not affected in both cigarettes and control groups. Incidence and multiplicity of dermal
tumor in Test groups were significantly decreased compared to corresponding Reference groups. In addition, fewer
non‐neoplastic changes, e.g. inflammations and squamous epithelial hyperplasia, were observed on the site of
application in Test group than in Reference group, indicating that Test CSC has decreased dermal irritating property
than Reference CSC does. In the CSC dosed groups without DMBA initiation, Test CSC did not alter tumor incidence or
multiplicity compared with vehicle control group, while Reference CSC significantly increased the responses. In
conclusion, Test CSC demonstrated clear and significant reductions in biological activity and dermal tumorigenicity
compared to Reference CSC.
ABSTRACT FINAL ID: 2746
TITLE: HUMANIZED STEROID AND XENOBIOTIC RECEPTOR MOUSE BY HOMOLOGOUS KNOCK‐IN OF THE HUMAN
STEROID AND XENOBIOTIC RECEPTOR LIGAND BINDING DOMAIN.
AUTHORS (FIRST INITIAL, LAST NAME): J. Kanno1, K. Igarashi1, S. Kitajima1, K. Aisaki1, Y. Taquahashi1, B. Bruce2
INSTITUTIONS (ALL): 1. Division of Cellular and Molecular Toxicology, National Institute of Health Sciences, Tokyo,
Japan. 2. Department of Developmental and Cell Biology, University of California, Irvine, Irvine, CA, United States.
KEYWORDS: Steroid and Xenobiotic Receptor, Pregnane X Receptor, Humanized Mouse
ABSTRACT BODY: Humanized Steroid and Xenobiotic Receptor Mouse by homologous knock‐in of the human Steroid
and Xenobiotic Receptor Ligand Binding Domain. Jun Kanno, Katsuhide Igarashi, Satoshi Kitajima, Ken‐ichi Aisaki, Yuhji
Taquahashi Division of Cellular and Molecular Toxicology, BSRC, National Institute of Health Sciences. Bruce Blumberg
Department of Developmental and Cell Biology, University of California, Irvine. The human steroid and xenobiotic
receptor (SXR)(or pregnane X receptor PXR, NR1I2) is a sensor to a variety of xenobiotic ligands. SXR activates
transcription of Cytochrome P450, family 3, subfamily A (CYP3A) and others to up‐regulate catabolism. One key feature
of SXR is that the human and rodent orthologues exhibit different ligand preference for a subset of toxicants. This
difference leads to a profound problem for rodent studies to predict toxicity in humans. Here we report a new
humanized mouse line, which responds systemically to human‐specific ligands. The ligand binding domain (LBD) of the
human SXR was homologously knocked‐in to the murine gene replacing the endogenous LBD. The chimeric gene was
expressed in all ten organs examined, including liver, small intestine, stomach, kidney and lung in a pattern similar to
the endogenous gene expressed in the wild‐type mouse. Percellome quantitative reverse transcription‐polymerase
chain reaction analysis showed that the human‐selective ligand, rifampicin induced Cyp3a11 and Carboxylesterase 6
(Ces6) mRNA expression in liver and intestine, whereas the murine‐selective ligand, pregnenolone‐16‐carbonitrile did
not. This new line should provide a useful tool for assessing whole body toxicity, whether acute, chronic or
developmental, induced by human selective ligands themselves and subsequently generated metabolites that can
trigger further toxic responses mediated secondarily by other receptors distributed body‐wide.
ABSTRACT FINAL ID: 2747
TITLE: EVALUATION OF DRIED BLOOD/PLASMA SPOTTING FOR TK ANALYSIS IN JUVENILE RAT STUDY
AUTHORS (FIRST INITIAL, LAST NAME): D. Zhao1, C. Lanphear2, L. Fan3, B. Tornesi1, B. Enright1, A. Faqi2, T. Elshourbagy3,
L. Gallenberg1
INSTITUTIONS (ALL): 1. Toxicology, Abbott Laboratories, Abbott Park, IL, United States. 2. Developmental and
Reproductive Toxicology, MPI Research, Mattwan, MI, United States. 3. Drug Analysis, Abbott Laboratories, Abbott
Park, IL, United States.
KEYWORDS: dried blood/plasma spotting, juvenile rat, toxicokinetics
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ABSTRACT BODY: Toxicokinetic (TK) analysis in juvenile rat usually require discrete and parallel blood sampling due to a
restriction on the volume of blood that can be withdrawn. This typically requires dosing a relatively large number of
animals to construct a composite TK profile. In an attempt to reduce the number of animals while maintaining the same
quality of TK profiles, we administered a single daily oral gavage dose of a proprietary Abbott compound to juvenile rats
on postnatal Day (PND) 4 and PND 7 and collected 20‐40 uL of blood at multiple post‐dosing time points via
submandibular vein. Due to the small blood volume per collection timepoint, a pre‐cut dried‐blood/plasma spot
(DBS/DPS) technique was developed for sample processing with at least three replicates. For comparative purposes,
blood samples were also collected from PND 4 and PND 7 rats at respective time points via cardiac puncture. The
plasma concentrations of the test compound were measured via mass spectrometry; the Cmax and AUC0‐24 were
calculated using standard methods. All pups that underwent submandibular sampling survived until their scheduled
necropsy, and no remarkable clinical signs were noted throughout the in‐life period (8 days). This demonstrates the
feasibility of non‐terminal blood sampling from juvenile rats as early as PND 4. Blood/plasma concentrations of the test
compound (Cmax and AUC0‐24) were compared between cardiac puncture and submandibular sampling groups are
discussed in this poster. Submandibular blood sampling may reduce the number of animals required for TK analysis by
~80% when compared to cardiac puncture. However, additional optimization of the dry blood/plasma spotting
technique is required to further improve the quality of TK profiles.
ABSTRACT FINAL ID: 2748
TITLE: TNF RECEPTOR TYPE 2 REGULATES GENDER‐BIASED SPONTANEOUS AUTOIMMUNE ENCEPHALOMYELITIS
AUTHORS (FIRST INITIAL, LAST NAME): S. C. McKarns1, E. N. Sellers1, C. L. Franklin2
INSTITUTIONS (ALL): 1. Departments of Surgery and Molecular Microbiology and Immunology, University of Missouri,
Columbia, MO, United States. 2. Department of Pathobiology, University of Missouri, Columbia, MO, United States.
KEYWORDS: TNF, autoimmunity, gender
ABSTRACT BODY: TNF‐α receptor type 2 (TNFR2) promotes regulatory T cell (TREG) function and remyelination to
attenuate experimental autoimmune encephalomyelitis (EAE). We now describe a gender‐specific role for TNFR2 in
maintaining peripheral tolerance. TNFR2 knock‐out (TNFR2.KO) mice were crossed with C57BL/6 2D2 T cell receptor
(TCR) transgenic FoxP3GFP reporter mice to generate TCRMOG×TNFR2‐/‐ mice. Strikingly, 92% of female, but only 8% of
male TCRMOG×TNFR2‐/‐ mice spontaneously developed severe chronic non‐remitting EAE. We show infiltration of T and
B cells into the central nervous system (CNS), demyelination of the optic nerves and spinal cord, and increased serum
anti‐MOG35‐55 IgG2b in the affected mice. We associate EAE with dysfunctional TCRMOG×TNFR2‐/‐ TREGS and
increased MOG35‐55‐specific interleukin‐17 and interferon‐γ by TCRMOG×TNFR2‐/‐ T cells. This new EAE model mimics
human MS in its spontaneous induction, gender‐specificity, and pathology to provide a unique paradigm to investigate
gender‐bias mechanisms of immune tolerance and therapeutic targets for TNF‐α blockade in MS.
ABSTRACT FINAL ID: 2749
TITLE: IMMUNE SYSTEM CHANGE WITH AGING LEADS TO DIFFERENT SUSCEPTIBILITY OF EAE
AUTHORS (FIRST INITIAL, LAST NAME): J. E. Seo1, 2, H. Y. Im1, 3, M. M. Haque1, 2, M. Hasan1, 2, M. J. Kang2, 4, S. K. Kwok5, B.
W. Jung2, 4, O. S. Kwon1, 2
INSTITUTIONS (ALL): 1. Toxicology Lab, Doping Control Center, Korea Institute of Science and Technology, Seoul,
Republic of Korea. 2. Biomolecular Science, University of Science and Technology, Daejeon, Republic of Korea. 3. Life
Science and Biotechnology, Korea University, Seoul, Republic of Korea. 4. Bioactive Molecules Function Center, Korea
Institute of Science and Technology, Seoul, Republic of Korea. 5. Internal Medicine, The Catholic University of Korea,
Seoul, Republic of Korea.
KEYWORDS: experimental autoimmune encephalomyelitis (EAE), Aging, Inflammation and disease
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ABSTRACT BODY: Aging factors are believed to contribute to multiple sclerosis (MS) pathology. To elucidate whether
age affects on MS, experimental autoimmune encephalomyelitis (EAE) as animal model for MS was induced in young (6
weeks: Y), middle‐aged (6 months: M) and old (15 months: O) female C57BL/6. The mice were administered with
MOG35‐55 and pertusiss toxin. The results were compared by separately repeated experiments (Y‐EAE vs. M‐EAE; Y‐EAE
vs. O‐EAE). Results of Y‐EAE vs. M‐EAE: M‐EAE group showed higher changes of clinical score and body weight,
compared to Y‐EAE. Plasma IL‐6 and IL‐10 were higher in M‐EAE. NADPH oxidase and MMP‐9 activities were higher in
the plasma and tissues (brain, spinal cord, thymus and spleen) of M‐EAE. The Km of NADPH oxidase in brain and spinal
cord were lower in M‐EAE than Y‐EAE. The MMP‐9 in the same tissues showed higher Vmax in M‐EAE than Y‐EAE,
indicating that these enzyme activities are highly involved in the inflammatory phase of EAE of aged mice. In splenocyte
flow cytometry, increased IFN‐γ and decreased Foxp3 cells were observed in M‐EAE. The results also indicate that the
balance of cytokines is declined to inflammatory phase in the aged mice. Results of Y‐EAE vs. O‐EAE: Higher changes of
clinical score and body weight were observed in O‐EAE than Y‐EAE. Monocyte, neutrophil and platelet counts were
increased, lymphocyte counts and hematocrit were decreased in the hematological analysis of O‐EAE. IL‐6 levels in
central nervous tissues in O‐EAE were increased. In conclusion, these data show that upgrade of inflammation and
degradation of anti‐inflammatory immune function in aged mice cause higher vulnerability in EAE disease.
ABSTRACT FINAL ID: 2750
TITLE: CHARACTERIZATION OF THE ROLE OF CANNABINOID RECEPTORS ON DENDRITIC CELL MATURATION
AUTHORS (FIRST INITIAL, LAST NAME): J. Martinez‐Suarez2, 3, P. Karmaus4, R. Crawford1, 2, N. Kaminski1, 2
INSTITUTIONS (ALL): 1. Department of Pharmacology and Toxicology, Michigan State University, East Lansing, MI,
United States. 2. Center for Integrative Toxicology, Michigan State University, East Lansing, MI, United States. 3.
Comparative Medicine and Integrative Biology, Michigan State University, East Lansing, MI, United States. 4. St. Jude’s
Children Research Hospital, Memphis, TN, United States.
KEYWORDS: Delta‐9‐tetrahydrocannabinol, Cannabinoid Receptors, Dendritic cells
ABSTRACT BODY: Dendritic cells (DC) play a crucial role as antigen presenting cells in coordinating CD4+ and CD8+ T cell
responses. Previously we have shown that the antiviral response (HIV and influenza) in CB1‐/‐CB2‐/‐ mice was markedly
increased compared to WT due to a deregulation of IL‐17 producing T cells primarily attributable to DC. The role of the
cannabinoid receptors CB1 and CB2 on DC function and susceptibility to exogenous and endogenous derived
compounds such Δ9‐tetrahydrocannabinol (Δ9‐THC) and anandamide (AEA) has not been characterized. The objective of
the present study was to investigate differences between C57Bl/6 (WT) and CB1‐/‐CB2‐/‐ mice in precursor and mature
bone marrow derived DC (bmDC). Freshly isolated bone marrow cells from WT demonstrated a modestly higher
percent of lineage negative precursors and a significantly lower percent of lineage committed cells in comparison to
CB1‐/‐CB2‐/‐. The expression of DC precursor markers: CD117, CD115, CD135 and CD34 was significantly elevated in lineage
committed cells from both genotypes with lineage+ CD34+ cells being significantly decreased in CB1‐/‐CB2‐/‐ vs WT. BmDC
precursors were expanded with GMCSF for 9 days. BmDC precursors were then stimulated with lipopolysaccharide
(LPS) and treated with Δ9‐‐THC (10 μM) or AEA (10μM) for 24 h and evaluated by flow cytometry. With LPS stimulation
CD11b, CD11c, MHCII and CD86 expression was higher in CB1‐/‐CB2‐/‐ vs WT. Treatment with Δ9‐‐THC (10 μM) and AEA
(10μM) after LPS stimulation attenuated CD86 expression in comparison to the vehicle control. These studies suggest a
role by CB1 and CB2 on DC maturation as evidenced by the differences in surface marker expression in both progenitor
and mature DC populations. (Supported by NIH DA007908 and NIH DA020402)
ABSTRACT FINAL ID: 2751
TITLE: A CYTOMETRIC BEAD ARRAY (CBA) TO DETECT KLH‐SPECIFIC IGM AND IGG ANTIBODIES IN RATS
AUTHORS (FIRST INITIAL, LAST NAME): J. Tichenor2, D. Wilkinson2, C. Satterwhite2, P. Narayanan1, M. Fort1
INSTITUTIONS (ALL): 1. Amgen Inc, Seattle, WA, United States. 2. Charles River Laboratories, Reno, NV, United States.
KEYWORDS: TDAR, Cytometric bead array, KLH assay
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ABSTRACT BODY: The T‐cell dependent antibody response (TDAR) is a crucial parameter in the evaluation of
immunotoxicity for both preclinical and clinical biopharmaceutical programs. We have evaluated a qualitative cut‐point
method to measure T‐cell dependent primary and memory responses to immunization with keyhole limpet hemocyanin
(KLH) in Wistar rats via measurement of anti‐KLH IgM and IgG antibodies. Previous methodologies have used ELISA‐
based platforms; however, in this study, we also tested a flow cytometry‐based cytometric bead array (CBA) which
allows multiplexing of anti‐KLH IgM and IgG analytes into a single assay. An in‐vivo comparison of the TDAR response
was conducted using both a quantitative ELISA and CBA methods. Rats (120) were administered either sterile water for
injection (SWI; Groups 1 and 2) or immunosuppressant, 3 mg/kg FK506 (Group 3) for 28 consecutive days via oral gavage
and 300 µg KLH via IV injection on Study Days 12 and 20 (Groups 2 and 3). Samples for anti‐KLH antibody analysis were
drawn on Days ‐7, 11, 19, and 29 from all animals. Preliminary data indicates TDAR primary and secondary responses
were observed from both the ELISA and CBA read‐outs in animals dosed with KLH with fold‐changes between the
primary and secondary responses of 0.27‐0.72 and 0.64‐0.96 for IgM and 26.74‐41.10 and 4.49‐5.93 for IgG in the ELISA
and CBA, respectively. Complete inhibition of anti‐KLH responses was observed in animals dosed with KLH and FK506.
The immunosuppressed animals along with unimmunized controls were below the LLOQ in the ELISA and below the cut
point in the CBA at all time points assessed. These results demonstrate that a multiplexed CBA‐based TDAR assay is able
to detect anti‐KLH IgM and IgG responses to immunization, as well as diminished responses following
immunosuppression with results similar to those of the ELISA. This study demonstrates a proof of concept approach for
the detection of immunotoxicological end points using a multiplexed assay allowing for smaller sample volumes,
decreased variability, and increased efficiency.
ABSTRACT FINAL ID: 2752
TITLE: STUDYING ENVIRONMENTAL AND GENETIC FACTORS IN PUERTO RICAN ASTHMATICS: CONNECTING TO
AIRBORNE PARTICULATE MATTER (PM10)
AUTHORS (FIRST INITIAL, LAST NAME): M. G. Ortiz‐Martínez1, B. D. Jiménez‐Vélez1
INSTITUTIONS (ALL): 1. Biochemistry and Center for Environmental and Toxicological Research, University of Puerto
Rico‐ Medical Sciences Campus, San Juan, Puerto Rico.
KEYWORDS: African Dust, Endotoxins, Gene Polymorphisms
ABSTRACT BODY: The general belief that African Dust Events (ADE) exacerbates several diseases such as asthma has
been an accepted fact by the Puerto Rican population. However, this belief needs to be supported by evidence
demonstrating the effects of ADE PM10 constituents such as endotoxins (ENX). ENX could promote pro‐inflammatory
responses in the lung of susceptible individuals through the activation of the Toll‐like receptor (TLR2/4) signaling
pathways. This study evaluates the toxicological responses of ENX in ADE of PM10 using human bronchial epithelial cells.
PM10 organic extracts from a rural and urban site in PR (March 2004) were prepared from composites of ADE and Non‐
ADE PM. A retrospective data analysis for 2004; using PM10 concentration data and confirming these dates with aerosol
satellite provided the means for the ADE and Non‐ADE classification. These were paired with asthma hospitalization
cases reported by a health insurance agency. Asthma cases were correlated and found to be significantly higher during
March, which was characterized by ADE. ENX concentrations were measured kinetically and found higher in ADE from
the urban site. ENX were inhibited in extracts to evaluate their contribution to cytotoxicity and pro‐inflammatory
effects (TLR mRNA expression and cytokine secretion) using Real‐Time PCR/Taqman and antibody techniques. Urban
extracts were more toxic and pro‐inflammatory than rural extracts. Results indicate that ENX are important
components of PM10 ADE particularly at the urban site, inducing pro‐inflammatory effects in vitro. Concurrently, a UPR‐
MSC IRB protocol was established to evaluate TLR polymorphisms (SNPs) in Puerto Rican asthmatics. Saliva collection is
being analyzed for SNP identification by genotyping. The identification of specific SNPs in asthmatics will help to
understand action mechanisms of environmental compounds and gene‐environment interactions associated with the
triggering of asthma in PR. Study supported by MBRS‐RISE Grant R25GMO61838.
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ABSTRACT FINAL ID: 2753
TITLE: USE OF A PREDICTIVE MYELOTOXICITY ASSAY TO COMPARE TOXICITY IN RAT AND HUMAN BONE MARROW
CELLS
AUTHORS (FIRST INITIAL, LAST NAME): D. L. Clark1, D. Andrews‐Cleavenger2, C. A. Afshari2, C. W. Qualls2, P. K.
Narayanan1
INSTITUTIONS (ALL): 1. CBSS, Amgen, Seattle, WA, United States. 2. CBSS, Amgen, Thousand Oaks, CA, United States.
KEYWORDS: Predictive Myelotoxicity
ABSTRACT BODY: Objective: To screen 30 compounds with known in vivo bone marrow effects in rat and human CFC‐
GEMM cultures to compare toxicity between the two species. Background: Development of in vitro assays that can
accurately predict in vivo toxicity is the goal of predictive toxicology. Reliable predictive platforms ensure that
compounds with the best characteristics are chosen to move forward into the clinic. A common dose‐limiting adverse
effect in cancer drug development is bone marrow toxicity (myelotoxicity). Although often associated with drugs used
to treat cancer, non anti‐neoplastic drugs can also cause myelotoxicity. Historically, the colony forming assay (CFA)
has been used to assess myelotoxicity, but the CFA is not ideal for screening large numbers of compounds. An
alternative version of the CFA (commercially available as HALO®) has been developed that uses the proliferative
capacity of bone marrow cells, measured via ATP levels, to replace the manual CFA. Methods: 30 compounds were
selected based upon their effect on hematology parameters in rat in vivo toxicology studies. Compounds were
screened in rat and human CFC‐GEMM progenitor cells. After one week, cells were lysed and ATP levels measured.
IC50 were determined based upon inhibition of maximal cell proliferation. Results: Compounds identified as
myelotoxic in vivo had IC50 values less than 10 µM, whereas those identified as non‐myelotoxic had IC50 values greater
than 10 µM in rat CFC‐GEMM cultures. In vitro to in vivo concordance was 86%. A 76% correlation between human and
rat in vitro results was found. Several compounds that were more toxic to human cells than rat cells were identified.
Conclusion: The CFC‐GEMM assay is highly predictive for in vivo myelotoxicity. Conducting such assays reduces the use
of animals and identifies compounds toxic to human cells. The goal is to eliminate the most myelotoxic compounds
before they reach the clinic, and predict safety margins in humans when bone marrow toxicity is an expected liability.
ABSTRACT FINAL ID: 2754
TITLE: DIALKYL PHOSPHATES MAY CAUSE LOSS OF PROTECTIVE HUMAN T‐CD8 MEMORY CELLS BY INDUCING
CELLULAR DEATH
AUTHORS (FIRST INITIAL, LAST NAME): M. S. Esquivel‐Sentíes1, L. Vega1
INSTITUTIONS (ALL): 1. Toxicology, CINVESTAV‐IPN, Distrito Federal, DF, Mexico.
KEYWORDS: pesticides, immunotoxicity, in vitro
ABSTRACT BODY: Even when it has been widely reported the immunosuppressive effects of pesticide exposure, there
is a lack of evidence to support and show dimension of human health problem derived from it. We used
Diethyldithiophosphate (DEDTP), a metabolite of organophosphorous (OP) compounds considered as inert, to show
how xenobiotics can induce human immune alterations. In vitro exposure to DEDTP (1‐50 μM) decreased T‐CD8
proportion on resting T‐CD3 cells determined by flow cytometry and propidium iodide staining. DEDTP decreased T‐CD8
viability in a dose‐dependent manner at 24 h without affecting the rest of T‐CD3 lymphocytes. DEDTP also decreases
CFSE dilution in T‐CD8 cells stimulated with anti‐CD3/CD28 by arresting cells at the first round of division (M1). Decrease
in cell proliferation was not only due to cellular arrest, but also a consequence of cell death. Although cell death and cell
cycle arrest were observed in the majority of the T‐CD8 cells, some particular T‐CD8 subset clones presented high
expression of CD122 surface marker, which represent a subset of effectors T‐CD8 memory cells. Also, DEDTP exposure
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pre‐activates T‐CD8 cells by inducing a transient increase in ERK1/2, STAT5, and JNK phosphorylation, a reduction on the
phosphorylation intensity of p38, and a sustained increase in SOCS3 phosphorylation. All these changes induce a
relocation of cytoplasmic NFAT to the nucleous. This work shows evidence on how some OP metabolites, considered as
inert, can produce immune alterations that impact relevant body function as the antigen memory response gained
through vaccination or antigen challenge through life span or anti‐tumor protective subset. Financial Support by
CONACYT, grants 51359, 127946, and 153468.
ABSTRACT FINAL ID: 2755
TITLE: ACTIVATION OF Nrf2 BY tBHQ MARKEDLY INHIBITS EARLY CYTOKINE PRODUCTION IN ACTIVATED T CELLS, BUT
NOT INDUCTION OF CD25 AND CD69
AUTHORS (FIRST INITIAL, LAST NAME): C. E. Rockwell1, 4, P. E. Fields2, C. D. Klaassen3, H. Dover1, 4
INSTITUTIONS (ALL): 1. Pharmacology & Toxicology, Michigan State University, East Lansing, MI, United States. 2.
Pathology & Laboratory Medicine, University of Kansas Medical Center, Kansas City, KS, United States. 3.
Pharmacology, Toxicology & Therapeutics, University of Kansas Medical Center, Kansas City, KS, United States. 4.
Center for Integrative Toxicology, Michigan State University, East Lansing, MI, United States.
KEYWORDS: Nrf2, T cell, IL‐2
ABSTRACT BODY: Nrf2 is transcription factor that is activated by cell stress. In response to oxidative, electrophilic
and/or other types of stress, Nrf2 upregulates a battery of cytoprotective genes. In addition to this role, Nrf2 has also
been shown to have immunomodulatory effects, including anti‐inflammatory effects in innate immune cells and effects
on T cell differentiation. The purpose of the present studies was to determine the effect of Nrf2 activation on acute
cytokine production at early time points following T cell activation. The present studies demonstrate that activation of
Nrf2 by the food preservative, tBHQ, causes a significant decrease in the production of TNFα, IFNγ and IL‐2 24 h after
activation of splenocytes with anti‐CD3/anti‐CD28. Because these results suggested that activation of Nrf2 may impair T
cell activation overall, the effects of tBHQ on induction of CD25 and CD69 (cell surface molecules upregulated shortly
after T cell activation) were investigated. Interestingly, tBHQ caused only modest effects on the induction of CD25 and
CD69 in anti‐CD3/anti‐CD28‐activated CD4+ T cells. Collectively, the current studies suggest that activation of Nrf2 by
tBHQ inhibits early production of TNFα, IFNγ and IL‐2, but has little effect on induction of CD25 and CD69 in anti‐
CD3/anti‐CD28‐stimulated T cells.
ABSTRACT FINAL ID: 2756
TITLE: SERUM PEPSINOGEN I AS A BIOMARKER OF DRUG‐INDUCED GASTRIC MUCOSAL INJURY IN CYNOMOLGUS
MONKEYS
AUTHORS (FIRST INITIAL, LAST NAME): K. Lynch1, S. Rehm1, R. Mirabile1, T. Sellers1, D. Ennulat1
INSTITUTIONS (ALL): 1. Safety Assessment, GlaxoSmithKline, King of Prussia, PA, United States.
KEYWORDS: biomarker, pepsinogen 1, primates
ABSTRACT BODY: Gastric mucosal injury is frequently observed in nonhuman primates in routine toxicological studies.
Because morphological evaluation of stomach is generally a terminal procedure, our objective was to determine if
serum pepsinogen I, an aspartic proteinase produced by gastric chief cells, could provide a noninvasive and translatable
biomarker for detection of gastric mucosal injury in the monkey. Pepsinogen 1 (PG1) was measured in serum of
cynomolgus monkeys using a commercial human immunoassay (Biohit Diagnostics, Helsinki, Finland) once prior to
dosing and/or terminally in studies of up to one month duration. The PG1 assay showed good precision (intra‐assay
CV<6%; inter‐assay CV<15%), dilutional linearity (r2=0.999), and recovery (87‐101%) in monkey serum, and PG1 values were
stable for 6 months at ‐20°C. Multiple stomach sections including cardia, fundus and pylorus from control and treated
monkeys (n=166) were reviewed across studies (n=11) by one primary and one peer review pathologist. Mean (SD) PG1
values (ug/L) for monkeys with (n=59) and without (n=103) microscopic evidence of gastric mucosal degeneration were
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101.4 (214.9) and 28.5 (13.4), respectively. For monkeys that had baseline (prestudy) and terminal PG1 values, mean (SD)
fold changes (ratio of terminal to baseline) for monkeys with (n=52) and without (n=76) gastric mucosal degeneration
were 4.09 (11.3) and 1.00 (0.29). Receiver Operating Characteristic (ROC) analysis of PG1 data demonstrated moderate
diagnostic accuracy of absolute PG1 values for glandular degeneration (AUC (SE) 0.789 (0.04); p<0.0001). In a separate
ROC analysis, diagnostic accuracy for PG1 using the fold change was slightly improved (AUC (SE) 0.816 (0.04);
p<0.0001), consistent with the observation that serum PG1 values in control monkeys had large inter‐individual
variability but low intra‐individual variability. Although additional studies are warranted, these data demonstrate that
measurement of monkey serum PG1 can provide a useful biomarker of drug‐induced gastric mucosal injury in the
monkey.
ABSTRACT FINAL ID: 2757
TITLE: MEASUREMENT OF URINARY METABOLITES OF ENVIRONMENTAL CHEMICALS TO EVALUATE HUMAN
EXPOSURE
AUTHORS (FIRST INITIAL, LAST NAME): D. Wang1, P. Behniwal1, R. Zahedi1, Q. Gavin1, B. Ramage1, J. She1, R. Fan2, D. Lu3
INSTITUTIONS (ALL): 1. California Department of Public Health, Environmental Health Laboratory Branch, Richmond,
CA, United States. 2. Key Laboratory of Ecology and Environmental Science in Guangdong Higher Education, College of
Life Science, South China Normal University, Guangzhou, China. 3. Shanghai Municipal Center for Disease Control and
Prevention, Shanghai, China.
KEYWORDS: mass spectrometry, biomarkers, human exposure
ABSTRACT BODY: Human are continuously exposed to polycyclic aromatic hydrocarbons (PAHs), phthalates,
organophosphate (OP) and pyrethroid pesticides, and environmental phenols. These chemicals are metabolized and
excreted via urine and feces. Levels of human urinary metabolites are correlated with human external exposure levels.
Measurement of biomarkers in urine provides an approach to evaluate human exposure. In this study, we developed
and applied methods to measure ten hydroxylated PAHs, eight specific and common OP pesticide metabolites, twelve
environmental phenols, and seven phthalate metabolites in human urine. Methods used were either gas or liquid
chromatography with tandem or high resolution mass spectrometers. Sample preparation methods included enzyme
deconjugation, solid phase or liquid‐liquid extraction. Samples run by GC/MS methods were derivatized. All methods
were validated by analyzing spiked quality control materials, standard reference materials, and real patient samples. We
found that liquid‐liquid extraction is superior to solid phase extraction for OH‐PAHs, it eliminated complex sample
matrix to generate much lower method detection limits. We are using these methods for projects in the California
Environmental Contaminants Biomonitoring Program. Recently collected and archived specimens were analyzed to
study general and occupational population exposure and associations with adverse human health.
ABSTRACT FINAL ID: 2758
TITLE: MicroRNA EXPRESSION AS AN INDICATOR OF CARDIOTOXICITY
AUTHORS (FIRST INITIAL, LAST NAME): N. W. Powers1, A. D. Penman1, 2, K. K. Daniels2
INSTITUTIONS (ALL): 1. Bioanalytical Sciences, Southern Research Institute, Birmingham, AL, United States. 2.
Toxicology and Pathology Services, Southern Research Institute, Birmingham, AL, United States.
KEYWORDS: microRNA, isoproterenol, cardiotoxicity
ABSTRACT BODY: MicroRNAs (miRNAs) are endogenously synthesized small non‐coding RNAs that regulate gene
expression by interfering with protein translational machinery and/or inducing degradation of target mRNAs, and they
are promising biomarkers of toxic insult. We examined the pattern of circulating and heart‐specific miRNAs in male
Sprague‐Dawley rats following isoproteronol hydrochloride exposure. Isoproteronol, a synthetic catecholamine,
causes severe stress in myocardial tissue, resulting in myocardial infarction and leading to cellular death. To evaluate
the effect of isoproterenol exposure on miRNA expression, twenty male Sprague‐Dawley rats received a single
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subcutaneous injection (1 mg/kg body weight) of isoproterenol (n=10) or sterile phosphate buffered saline (n=10).
Animals were euthanized 3 hours following treatment. miRNA was extracted from serum, whole blood, and heart
tissue using Qiagen’s miRNeasy Mini Kit. miRNA analysis was completed using an Applied Biosystem 7900HT qPCR
instrument, Qiagen’s Rat miScript Assay 384 Set v13.0 and miScript SYBR Green PCR Kit. All statistical data analysis was
conducted using JMP© Genomics software version 5.1. Cq values were imported into JMP© Genomics, where sample
data from each matrix was normalized separately using a mixed effects ANOVA model. Mahalanobis Distances were
then used to determine statistically significant changes in miRNA expression (t2>3.5). Included in these results (p<0.05)
are multiple miRNAs previously reported to be altered by cardiac stress. These include an expression down‐regulation
of miR‐1 and miR‐133a and up‐regulation of miR‐92 in blood; down‐regulation of miR‐126 and miR‐29c in heart tissue; and
down‐regulation of miR‐29c in serum. Additional miRNAs, not previously reported as perturbed in cases of cardiac
stress/toxicity but associated with apoptosis and inflammation, were identified in this study and will be presented.
These new findings are undergoing further investigation as potential biomarkers of cardiac injury.
ABSTRACT FINAL ID: 2759
TITLE: IDENTIFYING BIOMARKERS OF KIDNEY AND LIVER TOXICITY BY INTEGRATING TOXICOGENOMICS DATASETS
WITH BIOLOGICAL NETWORKS
AUTHORS (FIRST INITIAL, LAST NAME): P. G. Hewitt1, T. C. Fuchs1, R. B. Russell3, 2, D. Mitic Potkrajac2, G. Apic2
INSTITUTIONS (ALL): 1. Toxicology, Merck Serono Research, Darmstadt, Germany. 2. Cambridge Cell Networks Ltd,
Cambridge, United Kingdom. 3. University of Heidelberg, Cell Networks, Heidelberg, Germany.
KEYWORDS: biomarkers, toxicogenomics, nephrotoxicity
ABSTRACT BODY: The aim of this study was to identify candidate biomarkers of kidney and liver toxicity by
interrogating several hundred toxicogenomics datasets. Several model nephrotoxic compounds (cisplatin (0.3 and 0.6
mg/kg), vancomycin (50 and 300 mg/kg) and puromycin (10 and 30 mg/kg)) were tested using whole genome
expression profile experiments [Illumina RefSeq] both in vivo (Rat; 3, 7, 14 and 28 days) and in vitro (rat NRK cells; 24
and 72h). In parallel we manually annotated 34,837 toxicogenomics observations from over 345 articles related to
toxicities in Liver/Kidney toxicities but also Immuno‐, Neuro‐, Geno‐ and Reproductive toxicities. In addition, raw
datasets from the EU PredTox and Japanese TG‐GATEs projects were processed. Our novel method for identifies
biomarker identifications biomarkers using a combination of scores: 1) presence the datasets where biomarkers are
sought (e.g. Nephrotoxicity); 2) absence in control datasets (e.g. other toxicities) and 3) centrality in the mechanistic
network ‐ important if one is interested in identifying biomarkers with a plausible mechanism. Tests on annotated
public data readily identified the majority of known biomarkers in Kidney and Liver via this approach. Reassuringly, for
Kidney we identified 5 (Cd14, Cd44, Cyr61, Havcr1 and Lcn2) of 9 known biomarkers tested within the top 20 of several
hundred genes. Applying this approach to the PredTox/TG‐GATEs and to our new nephrotoxicity datasets also identified
known and novel biomarkers. The ultimate goal of this project is to arrive at sets of rationally derived, high‐confidence
and mechanistically plausible biomarkers for use in predictive models that will ultimately help reduce attrition of
molecules at later stages of the drug‐discovery pipeline. This project was funded by the German Ministry (BMBF) under
the BioRN Spitzencluster (BioRN‐BMC‐TP08).
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ABSTRACT FINAL ID: 2760
TITLE: MASS SPECTROMETRIC‐BASED BIOMARKER ANALYSIS OF ORGANOPHOSPHORUS EXPOSURE IN
AGRICULTURAL WORKERS
AUTHORS (FIRST INITIAL, LAST NAME): J. Marsillach Lopez1, 2, E. J. Hsieh2, R. J. Richter1, 2, M. M. MacCoss2, D.
Tomazela2, M. H. Paulsen3, C. D. Simpson3, C. E. Furlong1, 2
INSTITUTIONS (ALL): 1. Medicine, University of Washington, Seattle, WA, United States. 2. Genome Sciences, University
of Washington, Seattle, WA, United States. 3. Environmental and Occupational Health Sciences, University of
Washington, Seattle, WA, United States.
KEYWORDS: Biomarkers, Organophosphates, Mass spectrometry
ABSTRACT BODY: Acute pesticide poisoning cases are common among agricultural workers. In the US, 75% of pesticide
usage occurs in agriculture. Oxon forms of the widely used organophosphorus (OP) insecticides chlorpyrifos (CPS) and
guthion, [chlorpyrifos oxon (CPO) and guthion oxon (GO)], inhibit cholinesterases and other serine esterases by
covalently modifying the active‐site serine, causing a variety of adverse health effects. Measurements of
acetylcholinesterase or butyrylcholinesterase (BChE) inhibition in peripheral blood are used to monitor agricultural
pesticide handlers during the spray season. The difficulty of obtaining accurate baseline measurements for each
individual, the variation of these ChE activities over time, and the poor specificity of ChE inhibition as an indicator or OP
exposure, are the major drawbacks of the monitoring program. Our aim was to develop and evaluate a more accurate
method for identifying OP exposure using a mass spectrometric (MS)‐based approach focused on plasma BChE. We
developed a single‐step immunomagnetic bead‐based (IMB) protocol to purify BChE from 128 plasma samples obtained
from agricultural workers during the spray season. Chymotryptic peptides from IMB‐purified BChE were analyzed by
high resolution MS to identify the OP‐adducted active‐site serine. Standards were generated in vitro by exposing human
plasma controls to CPO and GO. Four modified adducts [mono‐ (MEPS) and diethyl phosphoserine, and mono‐ and
dimethyl phosphoserine, respectively] were identified. In some of the workers we identified the MEPS adduct
consistent with CPS/CPO exposure. The MS analyses correlated well with the measurements of BChE activity inhibition
from the monitoring program, was very sensitive, adaptable for automated high‐throughput, and should eliminate the
need for a preseason determination of basal BChE levels. Supported by NIH grants NS058056, CA36727, ES09883,
ES04696.
ABSTRACT FINAL ID: 2761
TITLE: A PRELIMINARY STUDY OF TOXIC PESTICIDES RESIDUES IN EGYPTIAN DIABETIC CHILDREN
AUTHORS (FIRST INITIAL, LAST NAME): D. Elmorsi1, R. Abdel Rahman2, A. Abou‐Arab3
INSTITUTIONS (ALL): 1. Faculty of Medicine, Mansoura, Egypt. 2. Faculty of Medicine, Mansoura, Egypt. 3. Toxicology
and Food Contaminants ‐ National Research Center, Cairo, Egypt.
KEYWORDS: Pesticides, Organochlorine, Organophosphorus, Diabetes
ABSTRACT BODY: Pesticides exposure has been linked with many childhood diseases including endocrine and immune
disorders. The aim of the present study is to monitor the toxic levels of pesticides residues in a group of type I diabetic
children (TID) in our locality. One hundred and ten Egyptian children; their ages ranged from 1.2 to 10 years were
studied. The control group comprised 35 completely healthy children, while the study group included 75 children (newly
diagnosed as TID). Children were chosen from those attending to Mansoura University Children Hospital. Blood samples
were collected from both groups for detection of pesticides residues. The results reveal that lindane is the most
common organochlorine pesticide detected followed by o.p‐DDD and p.p‐DDE as DDT metabolites; while the most
prevalent organophosphate compound is malathion. It could be concluded that Egyptian children have measurable
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levels of several pesticides residues and there is a positive association between pesticides exposure and TID in children.
Additionally, biomonitoring of these toxicants provide clinical toxicologists and physicians with reference values to be
compared with other populations and could be correlated in the future studies with diseases claimed to be due to
pesticide exposure especially in children. Keywords: Pesticides, Organochlorine, Organophosphorus, Diabetic Children.
ABSTRACT FINAL ID: 2762
TITLE: ALTERNATIVE DIESEL FUEL FORMULATIONS and THEIR EFFECT ON PAH AND GENOTOXIC EMISSIONS FROM
HEAVY‐DUTY DIESEL VEHICLES
AUTHORS (FIRST INITIAL, LAST NAME): R. Kobayashi1, X. Liu1, K. Na2, T. Ladzinki2, F. Matsumura1, W. Robertson2, T.
Durbin3, R. A. Okamoto2, N. Y. Kado1, 2
INSTITUTIONS (ALL): 1. Environmental Toxicology, University of California, Davis, CA, United States. 2. Air Resources
Board, California Environmental Protection Agency, Sacramento, CA, United States. 3. CCERT, University of California,
Riverside, CA, United States.
KEYWORDS: Alternative fuels, Emissions, exposure, Polycyclic aromatic hydrocarbons (PAHs)
ABSTRACT BODY: As part of a detailed emissions study on biodiesel, renewable diesel, and ultra low sulfur diesel fuels,
a multi‐investigator interdisciplinary study on unregulated toxic emissions was conducted. California currently has
several legislative initiatives to promote increased alternative fuels usage to reduce oil dependency, greenhouse gases,
and air pollution. We report here the results of a study of polycyclic aromatic hydrocarbon (PAH) and genotoxicity
emissions. Sampling was conducted at the California Air Resources Board Heavy‐Duty Engine Emissions Testing
Laboratory using standardized test cycles. The vehicles tested were a 2000 year heavy duty (HD) vehicle without
controls and a 2007 year HD vehicle equipped with diesel particulate filter (DPF). PAH emissions including nitro‐PAH
(N‐PAH) and alkyl PAHs were studied in the particle (PM) and in the vapor‐phases using gas chromatography and mass
spectrometry. For the 2000 HD vehicle, PAH emissions decreased as a function of increasing blend level for soy
biodiesel, animal‐based biodiesel, and renewable diesel. PAH emissions per mile including nitro‐PAHs were significantly
reduced in the 2007 HD vehicle equipped with diesel particulate filter (DPF). Mutagen emissions were evaluated with
the Salmonella/microsome test using the microsuspension assay procedure. Mutagen emissions per mile generally
decreased as a function of increasing biodiesel blend level for the 2000 HD vehicle. Mutagen emissions for the 2007 HD
vehicle equipped with DPF were considerably lower than the emissions from the 2000 HD vehicle. Genotoxic emissions
for both vehicles overall were consistent with trends of PAH and N‐PAH emissions. The alternative fuels tested under
these conditions generally resulted in decreased emissions of PAHs, substituted PAHs, and genotoxicity.
ABSTRACT FINAL ID: 2763
TITLE: EXPOSURE ASSESSMENT IN MWCNT INHALATION TOXICITY TESTING LABORATORY
AUTHORS (FIRST INITIAL, LAST NAME): J. Lee1, M. Moon1, E. Son1, I. Yu1
INSTITUTIONS (ALL): 1. Institute of Nanoproduct Safety Research, Hoseo University, Asan, Republic of Korea.
KEYWORDS: MWCNT, Exposure Assessment, Toxicologist
ABSTRACT BODY: Toxicologists who are handling experimental and exposing hazardous materials to experimental
animals are in the risk of exposure to hazardous materials. Especially, inhalation toxicologists who are exposing
hazardous materials in aerosol form to animal after generation aerosols are particularly in risk of exposing to hazardous
aerosols through inhalation route. Furthermore exposing some forms of dusts or nanomaterials to experimental
animals is in risk of additional exposure to toxicologists during exposure, animal handling and necropsy period. The
particulate forms of test article can be adsorbed to animal hair or skin and released during animal handling and
necropsy period. In this report, it is aimed to evaluate exposure status of toxicologists during 5 day MWCNT inhalation
toxicity testing period. To this purpose, personal and area samples were obtained during a 5‐day MWCNT inhalation
exposure and necropsy period. Total suspended particulate concentrations to inhalation toxicologists were higher in
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during necropsy than during MWCNT exposure. Although exposure concentrations indicated that toxicologists were
exposed far below the exposure limits of carbon black or PNOS OELs, it did not mean that toxicologists were exposed
to MWCNTs far less level.
ABSTRACT FINAL ID: 2764
TITLE: PLASMA MANGANESE: A PROMISING BIOMARKER OF INHALATION EXPOSURE IN WELDERS
AUTHORS (FIRST INITIAL, LAST NAME): H. A. Roels1, P. Hoet1
INSTITUTIONS (ALL): 1. Louvain Centre for Toxicology and Applied Pharmacology, Université Catholique de Louvain,
Brussels, Belgium.
KEYWORDS: manganese, welders, biomarker
ABSTRACT BODY: There is raising concern about the potential neurotoxic effects of manganese (Mn) inhalation
exposure in welders. Because most of the airborne particles in welding fume are in the respirable fraction (< 10 µm),
their bioavailability is likely to be higher than for coarser dust exposure. As no well‐validated biomarker for Mn
exposure is available, we investigated the interest of measuring Mn in plasma (Mn‐P) as biomarker of Mn exposure in a
group of 28 welders whose tasks were only welding‐related. Ambient air exposure to Mn (Mn‐air) was determined by
personal full‐shift measurements on Monday and Tuesday. On the same days, blood samples were collected before and
after the shift. Mn‐air varied from 1.3 to 729 µg/m3 (GM 27.7). The welders’ Mn‐P averaged 33% higher than in
controls(2.0 vs. 1.5 µg/L). On Monday, the after‐shift Mn‐P values of the welders correlated well with Mn‐air values only
when Mn‐air was above 10 µg/m3. In spite of similar Mn‐air exposure on Monday and Tuesday, the relationship between
Mn‐air and after‐shift Mn‐P strikingly differed on Tuesday. The inflection at 10 µg/m3 in the relationship between Mn‐air
and Mn‐P was less obvious and for a doubling of log Mn‐air the slope of the regression line was 2.3 times lower than on
Monday due to an enhanced Mn homeostasis. On Monday (first day of workweek), a Mn‐P value of 2 µg/L could
distinguish between Mn‐air levels above or below 20 µg/m3 with a sensitivity of 69% and a specificity of 82%. This study
indicates that Mn‐P is a promising biomarker of current exposure to Mn in welders and lends biological plausibility to
the intended change for the Mn TLV‐TWA of 20 µg/m3 proposed by ACGIH for respirable Mn particulate.
ABSTRACT FINAL ID: 2765
TITLE: EFFECT OF ALTERNATIVE DIESEL FUEL BLENDS ON INFLAMMATORY RESPONSES IN MACROPHAGES AND LUNG
CELLS
AUTHORS (FIRST INITIAL, LAST NAME): C. Vogel1, 2, R. Kobayashi1, X. Liu1, T. Singh2, F. Matsumura1, 2, P. Wong3, K. Na3, T.
Durbin4, R. A. Okamoto3, N. Y. Kado3
INSTITUTIONS (ALL): 1. Environmental Toxicology, University of California, Davis, CA, United States. 2. Center for
Health and the Environment, University of California, Davis, CA, United States. 3. Air Resource Board, California
Environmental Protection Agency, Sacramento, CA, United States. 4. CE‐CERT, University of California, Riverside, CA,
United States.
KEYWORDS: Biodiesel, PAH, Inflammation
ABSTRACT BODY: Emission samples from heavy‐duty diesel engines and vehicles fueled by the alternative fuels
biodiesel or renewable diesel were investigated. These diesel fuels are produced from renewable resources such as
vegetable oil and animal tallow, and were introduced to help reduce the use of petroleum‐based fuels and the
emissions of air pollutants including greenhouse gases. Expressions of inflammatory responses and oxidative stress
markers were measured after exposure to emission samples in human macrophage cells and lung epithelial cells. In this
study, PM samples were collected from a year 2000 heavy duty diesel (HD) vehicle tested on a chassis dynamometer
and extracts were used to treat human macrophages, which are phagocytotic cells used as a first line of defense, and
Lung Clara cells from the pulmonary epithelium (NCI‐H441). Emission samples from ultra low sulfur diesel (CARB diesel),
biodiesel, and renewable diesel all induced inflammatory markers such as COX‐2 and IL‐8 in human macrophages and
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the mucin related MUC5AC marker in lung Clara type cells. A 2007 HD vehicle equipped with particle (PM) trap was also
tested. In general, the expression level of the inflammatory markers was higher with emission samples from the 2000
HD vehicle than samples from the 2007 HD vehicle equipped with PM trap. The results indicate that the CARB diesel and
the alternative diesel fuel blends induce the aryl hydrocarbon receptor (AhR)‐regulated metabolic enzyme cytochrome
P450 1A1 (CYP1A1) and inflammatory markers like COX‐2 and IL‐8 in macrophages and MUC5AC in lung Clara cells. Based
on the 2000 HD vehicle, the effects of the alternative diesel fuel blends on inflammatory markers like COX‐2 and IL‐8
tend to be lower than emission samples derived from CARB diesel fuel.
ABSTRACT FINAL ID: 2766
TITLE: INTEGRATING CELLULAR ASSAYS OF TROUT PITUITARY, OVARY AND LIVER TOXICITY WITH MODELING OF
CONTAMINANT EXPOSURE AND FISH REPRODUCTION
AUTHORS (FIRST INITIAL, LAST NAME): I. Schultz1, G. Young2, J. Nagler3, P. Swanson4
INSTITUTIONS (ALL): 1. Battelle PND, Sequim, WA, United States. 2. School of Aquatic Sciences, University of
Washington, Seattle, WA, United States. 3. Biological Sciences, University of Idaho, Moscow, ID, United States. 4.
NOAA‐NWFSC, Seattle, WA, United States.
KEYWORDS: Trout, endocrine, spawning
ABSTRACT BODY: The integration of high throughput screening (HTS) assays with computational modeling of toxicant
effects and dosimetry models of toxicant exposure, is central to the toxicity pathway (TP) concept and future human
risk assessments. The ecological counterpart to the TP has been termed the adverse outcome pathway (AOP). The
AOP also requires a similar level of integration between in vitro assays and computational modeling, with a focus on
ecologically relevant species and endpoints. In support of AOP development for assessment of endocrine disruptors in
fishes, we are applying cellular in vitro assay systems of the rainbow trout pituitary, liver, and ovary for HTS of
environmental contaminants. Each assay measures an essential reproductive endocrine function such as FSH synthesis
and secretion by pituitary cells. In vitro results are converted to estimates of reproductive success in female trout using
a 2nd generation model of the trout hypothalamus‐pituitary‐ovary‐liver (HPOL) axis. The model incorporates features
of biologically based mammalian and indirect response models to mathematically describe the critical endocrine
components of the female trout reproductive axis. The final component of the AOP is to apply fish toxicokinetic
models to convert in vitro exposure levels into equivalent environmental exposure levels. Our approach is to use
previously developed two‐compartment clearance‐volume toxicokinetic models to estimate environmental
concentrations of a contaminant needed to achieve a target organ concentration at the LOEC or AC50 or other internal
dose metric.
ABSTRACT FINAL ID: 2767
TITLE: QUANTITATION OF BACTERIA‐DERIVED CYANIDE IN THE CYSTIC FIBROSIS AIRWAY AND ITS IMPACT ON
NEUTROPHIL MYELOPEROXIDASE
AUTHORS (FIRST INITIAL, LAST NAME): T. Kadir1, S. Ott1, K. Hayakawa1, B. Morrissey1, C. Cross1, J. Eiserich1
INSTITUTIONS (ALL): 1. Internal Medicine, University of California, Davis, CA, United States.
KEYWORDS: pulmonary toxicology, cyanide, ion‐selective electrode
ABSTRACT BODY: Cystic fibrosis (CF) is a lethal hereditary disease caused by mutations in a single gene encoding the CF
transmembrane conductance regulator (CFTR). Loss of CFTR function in the respiratory tract leads to chronic airway
bacterial colonization and robust neutrophilic inflammation. Despite the high level of neutrophils in the CF airway,
bacteria such as Pseudomonas aeruginosa evade neutrophil‐dependent killing. The precise mechanisms by which
Pseudomonas survive in CF airways remain incompletely characterized. Previous studies have revealed that
Pseudomonas is capable of biosynthesizing cyanide (CN‐). Since CN‐ has a high affinity for heme‐proteins, we have
hypothesized that its production in the CF airway may cripple neutrophil‐dependent host defense by inhibiting
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myeloperoxidase (MPO). Recent ion‐selective electrode (ISE) studies have revealed high levels of CN‐ (20‐150 μM) in
sputum obtained from CF patients. However, the studies did not take into consideration interference of ISE
measurements from the complex sputum matrix. The purpose of our study was to first optimize an ISE methodology to
more accurately quantify and address compartmentalization of CN‐ in adult CF patient sputum. Our data reveal that ISE
responses in CF sputum variably overestimate actual CN‐ levels. Excess cobinamide, used to sequester CN‐ and unmask
non‐specific responses of the electrode, allowed for more accurate CN‐ quantitation. Using this newly refined method,
we found that a significant quantity of CN‐ in CF sputum is bound to proteins, one of the major proteins suspected to be
neutrophil‐derived MPO. We have found that CN‐, at levels observed in CF sputum, inhibit MPO activity, as do low
molecular weight fractions of CF sputum containing CN‐. These data suggest that bacteria‐derived CN‐ may compromise
host‐defense pathways in the CF airway. Therapeutic approaches that either inhibit Pseudomonas‐mediated synthesis
of CN‐ or sequester CN‐ may be useful in the treatment of CF, and other conditions associated Pseudomonas infections.
ABSTRACT FINAL ID: 2768
TITLE: OXIDATIVE STRESS GENERATION AND DOPAMINE RELEASE BY LOW DOSE OF NANO‐SIZED DIESEL EXHAUST
PARTICLES ON PC 12 CELL
AUTHORS (FIRST INITIAL, LAST NAME): Y. Kim1, S. Lantz2, B. Robinson2, S. Ali2, M. Klein3, Y. Choi1, H. Kim1
INSTITUTIONS (ALL): 1. Preventive Medicine, College of Medicine, Chungbuk National University, Cheongju, Chungbuk,
Republic of Korea. 2. Neurotoxicology, National Center For Toxicological Research, US FDA, Jefferson, AR, United
States. 3. Medicine, University of California at Irvine, Irvine, CA, United States.
KEYWORDS: diesel exhaust particle, oxidative stress, dopamine
ABSTRACT BODY: A major constituent of urban air pollution is diesel exhaust, a complex mixture of gases, chemicals
and particles. Recent evidences suggest that exposure to air pollution can increase the risk of fatal stroke, cause
cerebrovascular damage, and induce neuroinflammation and oxidative stress that may trigger neurodegenerative
diseases such as Alzheimer’s and Parkinson’s diseases. The specific aim of this study was to determine whether low
dose of nano‐sized diesel exhaust particles (DEP), the particle component of exhaust from diesel engines, could induce
oxidative stress and release dopamine on neuronal cell line, which would subsequently result in selective dopaminergic
neurotoxicity. After exposure with under 200 nm sized DEP on PC 12 cell for 24 h, we evaluated cell viability, ROS and
Nitric oxide generation and release of dopamine. As results, cell viability was not changed significantly by DEP
exposure. But, ROS showed dramatic change by DEP exposure with dose‐dependent manner (2.9 times increase at 200
microg/mL, which is the highest dose). NO2 level was also increased by DEP exposure with dose‐dependent manner.
The level of dopamine release showed to decrease by DEP exposure although there was no statistical significance due
to small sample size. This result suggests that nano‐sized DEP may induce neurodegenerative disease, especially
Parkinson’s disease and the oxidative stress may play a critical role in the pathogenesis.
ABSTRACT FINAL ID: 2769
TITLE: SPECTRUM OF DNA LESIONS INDUCED BY ROS IN HEPATIC DNA OF SPRAGUE‐DAWLEY RATS CHRONICALLY
EXPOSED TO TCDD AFTER DEN INITIATION
AUTHORS (FIRST INITIAL, LAST NAME): L. Gao1, L. Collins1, M. Wyde3, N. Walker3, W. Sun2, J. Swenberg1
INSTITUTIONS (ALL): 1. Environmental Sciences and Engineering, University of North Carolina‐Chapel Hill, Chapel Hill,
NC, United States. 2. Biostatistics, University of North Carolina‐Chapel Hill, Chapel Hill, NC, United States. 3. National
Toxicology Program, NIEHS, Research Triangle Park, NC, United States.
KEYWORDS: TCDD, oxidative DNA damage, hepatocarcinogenesis
ABSTRACT BODY: Oxidative DNA damage induced by ROS is hypothesized as one of the key factors for gender‐specific
hepatocarcinogenesis of 2, 3, 7, 8‐tetrachlorodibenzo‐p‐dioxin (TCDD) in female rats. Previously studies found that
induction of hepatic 8‐hydroxydeoxyguanosine (8‐OHdG) by TCDD was female‐specific and estrogen‐dependent in
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Sprague‐Dawley rats after diethylnitrosamine (DEN) initiation in a two‐stage carcinogenesis model. In this study, a
battery of ROS‐induced DNA adducts were detected in the tissues from the same animal study, including 8‐OHdG, 1, N6‐
ethenodeoxyadenosine (εdA), 1, N2‐propano‐2’‐deoxyguanosines generated from acrolein (AcrdG), and
chrotonaldehyde (CrdG). Induction of all these adducts was found in the liver of TCDD‐treated both intact and
ovariectomized (OVX) female rats with 17β‐estradiol (E2) supplement. Higher amounts of εdA, AcrdG and CrdG were
detected in intact female rats than E2 supplemented OVX female rats following 30 weeks TCDD promotion. 1.7 mg E2
supplement induced higher 8‐OHdG than 0.18 mg E2 supplement in the liver of OVX TCDD‐treated female rats. Without
E2, none of these DNA adducts were significantly induced in the liver of OVX female rats exposed to TCDD after DEN
initiation. No significant increase of εdA or 8‐OHdG was observed in male rats following 30 weeks of TCDD exposure
following DEN initiation. These results further confirmed that the induction of these adducts occurs via a sex‐specific
and estrogen‐dependent mechanism. A more complicated interaction among TCDD, estrogen and oxidative DNA
damage was shown in this study, considering that higher amounts of ROS‐induced DNA adducts were present in intact
female rats than OVX rats receiving E2 after TCDD exposure.
ABSTRACT FINAL ID: 2770
TITLE: ACTIVATION OF MECHANISMS INVOLVED IN INITIATION OF LIVER REGENERATION PRECEDE CELL DEATH
FOLLOWING ACETAMINOPHEN OVERDOSE.
AUTHORS (FIRST INITIAL, LAST NAME): P. Borude1, G. Edwards1, C. Walesky1, M. R. McGill1, H. Jaeschke1, U. Apte1
INSTITUTIONS (ALL): 1. Pharmacology, Toxicology and Therapeutics, University of Kansas Medical Center, Kansas City,
KS, United States.
KEYWORDS: Liver regeneration, Acetaminophen
ABSTRACT BODY: Acetaminophen (APAP)‐induced acute liver failure (ALF) is a major clinical problem with currently
liver transplantation as the only available therapy. Research in our laboratory is focused on developing novel
treatments based on promoting liver regeneration in the ALF patients. However, the mechanisms of liver regeneration
following APAP overdose are not completely clear. We are investigating the mechanisms of liver regeneration after
APAP‐induced ALF using mouse models. We studied mechanisms of initiation of liver regeneration in C57BL/6 mice over
a time course of 0 to 6 hr after administration of 75, 300 and 600 mg/kg of APAP. PCNA analysis indicated that cell
proliferation was initiated earlier in lower dose of APAP (75 mg/kg) as compared to higher doses (300 and 600 mg/kg).
This was consistent with kinetics of cellular signaling associated with compensatory hepatocellular proliferation.
Interestingly, pro‐mitogenic signaling including activation of cyclin D1 and increased phosphorylation of Rb protein was
initiated as early as 1 hr after APAP treatment, well before cellular injury can be detected. Furthermore, the dose
dependent signal transduction is associated with increased beta‐catenin activation, known to stimulate regeneration, at
lower doses and with increased FoxO3 activation, known to inhibit cell proliferation, at higher doses. Taken together,
these data indicate that cellular signaling that stimulates liver regeneration following APAP overdose is initiated very
rapidly after the APAP overdose and is regulated in a dose dependent manner. Whereas, overall liver regeneration after
APAP overdose is dependent on liver injury, the initiation of regeneration may be independent of actual cell death and
is probably associated with early molecular events that initiate liver injury.
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ABSTRACT FINAL ID: 2771
TITLE: EVALUATION OF BILE ACID DEPENDENT DRUG‐INDUCED LIVER INJURY IN SANDWICH CULTURED RAT
HEPATOCYTES
AUTHORS (FIRST INITIAL, LAST NAME): S. Sekine1, E. Ogimura1, T. Horie1
INSTITUTIONS (ALL): 1. Biopharmaceutics, Graduate School of Pharmaceutical Sciences, Chiba University, Chiba, Chiba,
Japan.
KEYWORDS: cholestasis, drug induced liver injury, bile acid
ABSTRACT BODY: [Purpose]Liver injury is known to be one of the factors leading to the dropout of candidate
compounds in drug development. It has recently been reported that many hepatotoxic drugs inhibit Bile Salt Export
Pump (BSEP). Accumulation of bile acids due to BSEP dysfunction is considered to be one of the major causes of Drug‐
Induced Liver Injury (DILI). Transport assays have therefore generally been performed using cell‐free methods such as
membrane vesicles or transporter‐expressing cells. However, in these methods, physiological liver conditions were not
utilized because uptake process and metabolism were not taken into account. In this study, we used Sandwich Cultured
Hepatocytes (SCH) which can evaluate vectorial transport and the effect of metabolism. We also attempted to
construct a quantitative evaluation system for BSEP‐mediated bile acids dependent DILI. [Methods]SCH (male Sprague‐
Dawley rat) were exposed to about 30 hepatotoxic drugs (CyclosporineA, Troglitazone, etc.) with/without some
components of bile acids. After 24 hours, we measured LDH release into medium. BEI (Biliary Excretion Index) of [3H]‐
Taurocholate (1µM) was used as an index of Bsep‐mediated vectorial transport of bile acids. [Results]Test drugs did not
show toxicity when SCH were exposed solely to the drugs. However, when test drug and bile acids were exposed at the
same time, about 40% of drugs showed hepatotoxicity. Furthermore, we examined whether these drugs decreased BEI.
Some of these drugs significantly decreased BEI. [Discussion and Conclusion]Bile acids dependent hepatotoxicity
showed good correlation with BEI in the majority of test drugs (Cyclosporine, etc). This is considered to be a successful
construction of an evaluation system of Bsep mediated bile acids dependent DILI. Potential clinical DILI may be
predicted by the application of this system to human hepatocytes in preclinical trials.
ABSTRACT FINAL ID: 2772
TITLE: USE OF STEADY‐STATE DIURNAL SYSTEMIC DOSE ANALYSIS IN ANIMAL MODELS TO IMPROVE HUMAN HEALTH
RISK ASSESSMENT: A CASE STUDY
AUTHORS (FIRST INITIAL, LAST NAME): S. A. Saghir1, C. Terry2, L. G. McFadden1, A. T. McCoy1, D. L. Rick1, M. J. Bartels1,
R. Billington2
INSTITUTIONS (ALL): 1. The Dow Chemical Company, Midland, MI, United States. 2. Dow AgroSciences, LLC, Milton
Park, United Kingdom.
KEYWORDS: toxicokinetics, risk assessment, TK modeling
ABSTRACT BODY: Toxicity testing of chemicals is often conducted without knowledge of internal dose. We have
recently started implementing methods to determine steady‐state diurnal systemic dose (AUC24h) in all regulatory
mandated toxicity tests, including in silico modeling of PK data to predict TK using patterns of dietary and/or water
intake of animals. Data for the most sensitive animal species can then be used to predict the TK of the test substance in
humans using the human pattern of diet and/or water intake along with estimated dietary exposure. X11422208 is a new
chemical with extensive animal TK data generated during regulatory toxicity testing. In addition to reduced animal use,
performing integrated TK in all toxicity studies generated comparative blood and urine TK/metabolism data across dose
levels, sexes, study durations, species, strains, and life stages. Using estimated human chronic dietary exposure and the
measured animal TK parameters, the modeled human AUC24h is 0.031, 0.030 or 0.096 µg h ml‐1 using rat, dog or rabbit
PK data, respectively. The margins of exposure (MOE) calculated by comparing these modeled human AUCs with the
measured AUC at the NOAEL of 50.75 µg h ml‐1 (2‐year rat study used to set the acceptable daily intake [ADI] ‐ JMPR,
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2011) range from 529‐1691. These compare favorably with the acceptable MOE of 25 (21‐68 times lower) based on this
modeling, which allows elimination of the animal‐human TK component (4.0X) from the standard 100X uncertainty
factor. On this basis, a conservative approach is to use species with the highest AUC24h for human risk assessment. This
could be refined by conducting in vitro kinetics across species, including human, to improve human modeling. These
data are also useful for providing perspective on biomonitoring data where measured human blood levels could be
compared to the modeled human blood levels for validation purposes and to NOAEL/LOAEL blood concentrations from
animal studies, to inform human health risk assessment.
ABSTRACT FINAL ID: 2773
TITLE: INTERACTION BETWEEN MDR1 VARIANTS AND RISK FOR COLORECTAL CANCER
AUTHORS (FIRST INITIAL, LAST NAME): B. Alpertunga1, M. Vefai1, G. Ozhan1
INSTITUTIONS (ALL): 1. Istanbul University, Istanbul, Turkey.
KEYWORDS: MDR1, Colorectal cancer, Polymorphism
ABSTRACT BODY: Colorectal cancer, as an important health issue of today, is among the most common cancer types in
the world. Despite so many related studies, colorectal cancer still forms a major health problem with one million new
cases every year. Variation in genetic factors together with xenobiotic exposure may result in increased risk of
colorectal cancer. Multidrug resistance protein (MDR1) is highly expressed in the apical membrane of enterocytes,
where it pumps xenobiotics from the enterocytes back into the intestinal lumen. Genetic polymorphisms that reduce
the activity of the MDR1 efflux pump are potential risk factors for colorectal carcinogenesis. The study aims to
investigate the relationship between colorectal cancer and the variants of MDR1‐1236C>T; 3435 C>T. For that aims, the
distributions of the variants were determined in 100 patients with colorectal cancer and 150 age‐matched healthy
controls by using polymerase chain reaction (PCR)‐restriction fragment length polymorphism (RFLP) methods. Data
analysis was by conditional logistic regression analysis, adjusting for age, gender and smoking. MDR1‐1236C>T was
statistically significant with colorectal cancer risk (OR=2.03; 95%CI=1.36‐3.04; P=0.0006). We believe that the findings
may be beneficial to the development of efficacious preventive strategies and therapies for colorectal cancer.
ABSTRACT FINAL ID: 2774
TITLE: NEW HIGH‐THROUGHPUT IN VITRO HEPATOCYTE PANELS DETECT DRUG‐GENOTYPE INTERACTIONS: HIGH
GENETIC DIVERSITY IN RESPONSE TO ACETAMINOPHEN
AUTHORS (FIRST INITIAL, LAST NAME): R. W. Williams1, R. M. Kaiser2, S. Hoynowski3, R. E. Scott1
INSTITUTIONS (ALL): 1. Varigenix, Inc, Memphis, TN, United States. 2. Piedmont Research Center, Charles River
Laboratories, Wilmington, MA, United States. 3. Zen‐Bio, Research Triangle Park, NC, United States.
KEYWORDS: toxicogenomics, hepatocyte, adverse drug reaction
ABSTRACT BODY: We have studied the role of genetic variation on acetaminophen‐induced effects on in vitro
hepatocyte viability using a set of 24 wildtype strains of BXD mice (Varigenix® hepatocyte panel 1 from Charles River
Laboratories, Inc.). This new genetic resource possesses ~5 million defined sequence variants and can be used widely
for pharmacogenomic and toxicogenomic analyses that model human genetic diversity. Cryopreserved hepatocytes
were thawed and plated (~20,000 cells/well) using sandwich culture methods (5 replicates each). After equilibration for
22 h, cells were washed and refed media plus or minus 0.5 mM acetaminophen and incubated for 9 h. Viability was
quantified as RFU of LDH release per ng DNA/ml. Eleven strains show cytotoxicity ranging from +8 to +170 LDH/DNA
units whereas other strains show cytoprotection (–9 to –42 units) with increased viability during culture relative to
controls. This nearly bimodal variation in response was mapped using GeneNetwork (www.genenetwork.org). A
genome‐wide significant locus (LOD 4.6) was detected on chromosome 6 with a peak at ~136 Mb that is linked to 11
candidate genes with strong cis‐acting expression QTLs. Of these, Lrp6 was the single highest ranked candidate gene
based on partial correlation analysis. The fact that liver‐specific ablation of Lrp5 and Lrp6 was recently shown to repress
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acetaminophen toxicity (Mowry L, et al., WNT 2011 meeting, abstract 176, June 2011) supports the conclusion that
human LRP6 variants or other members of the Wnt‐Lrp6 signaling pathway may modulate the severity of
acetaminophen toxicity in human subpopulations. Evidence of the role of genetic variation on effects of
acetaminophen has been observed in mice and humans, but the current results are the first demonstration of this
effect using an in vitro cultured hepatocyte panel. Therefore Varigenix® hepatocyte panels should be useful in test for
drug development and hepatic toxicity.
ABSTRACT FINAL ID: 2775
TITLE: DIOXIN EXPOSURE REDUCES OSSIFICATION OF CRANIOFACIAL CARTILAGE IN ZEBRAFISH LARVAE
AUTHORS (FIRST INITIAL, LAST NAME): F. Burns1, A. Gooding2, K. Xiong3, J. Plavicki2, R. Peterson1, 2, W. Heideman1, 2, 3
INSTITUTIONS (ALL): 1. Molecular and Environmental Toxicology Center, University of Wisconsin, Madison, WI, United
States. 2. Pharmaceutical Sciences, University of Wisconsin, Madison, WI, United States. 3. Biomolecular Chemistry,
University of Wisconsin, Madison, WI, United States.
KEYWORDS: 2,3,7,8‐tetracholordibenzo‐p‐dioxin (TCDD), cartilage, sox9b
ABSTRACT BODY: Initiation of craniofacial zebrafish cartilage development involves migration of the neural crest cells
that condense and surround mesenchymal cells. Patterning and further development of the craniofacial cartilages
involves signals from the ectoderm, endoderm, and neural crest cells within and nearby the pharyngeal arches.
Zebrafish embryos exposed statically to waterborne 2,3,7,8‐tetrachlorodibenzo‐p‐dioxin (TCDD 1ng/ml) exhibit a
decrease in size of craniofacial cartilages on day 4 but all cartilages are present. Activation of zebrafish aryl hydrocarbon
receptor 2 (ahr2) by TCDD decreases jaw cartilage size in part by decreasing sry‐related homeobox 9b (sox9b)
transcript. Here we show that the decrease in jaw size is partially due to a decrease in chondrocyte cell number in the
ceratohyal cartilage. We hypothesized that this was caused by decreased proliferation of the chondrocytes and
perichondrial cells. It was found that cells of the ceratohyal cartilage proliferate more slowly in TCDD exposed embryos
as shown with phospho‐histone‐H3 fluorescence staining. Given that sox9b transcript abundance in developing
zebrafish jaws of TCDD exposed embryos is decreased, we hypothesized that perturbations would exist to downstream
ossification of the craniofacial cartilages. Using alizarin red and calcein staining for Ca2+, we showed that parachordal
cartilage and auditory capsule ossification is reduced in 5 day old TCDD exposed zebrafish. To elucidate how TCDD
down‐regulates sox9b transcript abundance, we used enhanced green fluorescent protein (EGFP) reporters with sox9b
enhancer constructs of different lengths. These reporters have identified sox9b enhancer regions responsible for
cartilage specific sox9b expression. Supported by NIH grant ES012716 and UW Sea Grant R/BT 25.
ABSTRACT FINAL ID: 2776
TITLE: EVALUATION OF ASSAY REQUIREMENT TO DETECT SPECIFIC NEUROTOXICANTS IN A HUMAN CELL‐BASED TEST
AUTHORS (FIRST INITIAL, LAST NAME): A. K. Krug1, N. V. Stiegler1, M. Leist1
INSTITUTIONS (ALL): 1. University of Konstanz, Konstanz, Germany.
KEYWORDS: neurotoxicity, neurite outgrowth
ABSTRACT BODY: Detecting chemicals affecting embryonal neurodevelopment is a major challenge as organ‐specific
toxicity is hard to detect in in vitro toxicology. LUHMES human neuronal precursor cells have been suggested as test
system to detect neurotoxicants affecting human neurites. A high‐content image analysis was used to quantify neurite
growth in LUHMES cells that spontaneously extend projections after plating. Labelling methods were all based on live
cell stain, which enabled us to assess cell viability in parallel. Here, we evaluated the assay features that affect
robustness, specificity and sensitivity. The use of a general cell death endpoint did not allow specific identification of
neurotoxicants. Measurement of neurite growth in developing (d3) LUHMES was more specific than using neurite
destruction in mature LUHMES (d6) as endpoint. 42 compounds were tested over a large concentration range for
general cytotoxicity and inhibition of neurite growth in d3 LUHMES. The ratio of the EC50 values of these endpoints
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provided a robust classifier for compounds associated with a developmentally‐neurotoxic hazard. A few pesticides
showed specific inhibition according to these criteria and also some microtubule destabilizers. Our test system is also
able to detect compounds triggering excessive neurite growth indicating a broad dynamic range. These compounds
were associated with the ROCK pathway. Mixtures of different compound classes were used to further define the
response dynamics, and both additive and neutralizing effects were observed. Based on our findings, we suggest that
assays based on cell function (neurite growth), rather than cell survival, have a higher potential to measure specific
neurotoxicity.
ABSTRACT FINAL ID: 2777
TITLE: GENUINE HUMAN NEURAL CREST CELLS AS TEST SYSTEM FOR DEVELOPMENTAL TOXICITY AND POTENTIAL
RESCUE STRATEGIES
AUTHORS (FIRST INITIAL, LAST NAME): M. Leist1, B. Zimmer1
INSTITUTIONS (ALL): 1. University of Konstanz, Konstanz, Germany.
KEYWORDS: neural crest, developmental toxicity, mercury
ABSTRACT BODY: Information on the potential developmental toxicity (DT) of the majority of chemicals is scarce, and
test capacities for further animal‐based testing are limited. Therefore, new approaches with higher throughput are
required. A screening strategy based on the use of relevant human cell types has been proposed by the EPA and others.
As impaired neural crest (NC) function is one of the known causes for teratologic effects, NC assays are desirable for a
DT test battery. Our objective was the development of a robust and widely applicable human NC function assay, that
allows sensitive screening of environmental toxicants, and definition of toxicity pathways. We generated human NC
cells from pluripotent stem cells, and studied their migration and neural differentiation. We established an assay for
migration of NC (MINC) and tested inhibitors of physiological pathways, environmental toxicants and their potential
antidotes. Methylmercury (50 nM), valproic acid (100 µM) and lead (1 µM) specifically inhibited migration of NC, but not
of other cell types, including central neural precursor cells. The MINC assay showed different sensitivities to various
organic and inorganic mercury compounds, and two mercury antidotes showed a distinct bioactivity profile. To gain
more information on response dynamics and biological relevance of the assay, we tested and identified several
signalling pathways relevant for toxic disturbances of human NC. We conclude that stem cell‐derived NC cells faithfully
model human NC functions, and reflect impairment of migration by developmental toxicants with good sensitivity and
specificity. The MINC assay is amenable to high throughput testing of environmental chemicals.
ABSTRACT FINAL ID: 2778
TITLE: EVALUATING THE POTENTIAL FOR MATERNAL PRETREATMENT WITH SULFORAPHANE TO ACTIVATE
XENOBIOTIC METABOLIZING PATHWAYS IN MATERNAL AND FETAL CD‐1 MICE
AUTHORS (FIRST INITIAL, LAST NAME): N. A. Philbrook1, M. C. Wouters2, L. M. Winn1, 3
INSTITUTIONS (ALL): 1. Department of Biomedical and Molecular Sciences, Queen's University, Kingston, ON, Canada.
2. Nijmegen Medical Centre, Radboud University, Nijmegen, Netherlands. 3. School of Environmental Studies, Queen's
University, Kingston, ON, Canada.
KEYWORDS: transplacental carcinogenesis, NQO1, sulforaphane
ABSTRACT BODY: Sulforaphane (SFN) is a phytochemical derived from cruciferous vegetables that has been shown to
increase the activity of key drug‐metabolizing enzymes and alter levels of signaling molecules involved in
carcinogenesis. While the protective effects of SFN have been demonstrated in cell lines and adult animal models,
determining whether SFN can prevent the development of cancers initiated in utero has yet to be addressed. In utero
exposure to certain toxicants has been linked to childhood cancer, therefore, assessing potential preventative agents in
in utero models of carcinogenesis is warranted. The aim of this research is to establish a dose of SFN, which when
administered to pregnant CD‐1 dams increases the activity of drug‐metabolizing enzymes and proteins involved in anti‐
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cancer pathways in maternal and/or fetal tissue. Pregnant CD‐1 mice were administered SFN (0, 1, 10, or 50 mg/kg) via ip
injection on gestational days (GDs) 7, 9, 11, and 13, or 0 or 50 mg/kg daily from GDs 7 ‐ 13. On GD 14, dams were
sacrificed and maternal heart, liver, and fetal livers were removed and resorptions noted. Differences in NADPH
dehydrogenase, quinone 1 (NQO1) activity and levels nuclear factor kappa B (NFkB), between treatment groups were
measured. NQO1 activity levels did not differ between treatment groups (0, 1, 10, or 50 mg/kg SFN on GDs 7, 9, 11, 13; 50
mg/kg GDs 7‐13 inclusive) and the vehicle control in either maternal or fetal tissue. Little difference in the levels of NFkB
between any of the treatment groups has been detected. Differences in resorption numbers were not statistically
significant. This is the first study to examine the effects of SFN in a pregnant animal model. Future studies will lengthen
the length of exposure in an attempt to increase enzyme induction without inducing teratogenic effects.
ABSTRACT FINAL ID: 2779
TITLE: FERTILITY AND EARLY EMBRYONIC DEVELOPMENT STUDY OF CBLB502 AFTER SUBCUTANEOUS
ADMINISTRATION IN RATS
AUTHORS (FIRST INITIAL, LAST NAME): R. Schroeder1, A. Lyubimov2, A. S. Faqi1, P. Chow2
INSTITUTIONS (ALL): 1. Drug Safety Evaluation, MPI Research, Mattawan, MI, United States. 2. Drug Safety Evaluation,
MPI Research, Mattawan, MI, United States.
KEYWORDS: Fertility, Rat, CBLB502
ABSTRACT BODY: CBLB502 is a derivative of a microbial protein, which has demonstrated the capacity to reduce injury
from acute stresses, such as radiation, in animal models. CBLB502 is currently being developed under the FDA's animal
efficacy rule to treat acute radiation syndrome. We studied the fertility and early embryonic development effects of
CBLB502 in rats using three dose groups (0.01, 0.03, or 0.10 mg/kg/day) and a vehicle control. Dosing began 28 and 14
days prior to mating for the males and females, respectively. Additionally, four groups of three or six animals/group
served as toxicokinetic (TK) animals and received the vehicle or test article, respectively, in the same manner as the
main study groups at the same dose levels and volume. Blood samples for determination of serum concentrations of
the test article were collected from TK animals predose and at 1, 3, 6, 12, and 24 hours postdose on Days 1, 14 (females),
and/or 28 (males). Mated females were euthanized on GD 13 and uterine examinations were conducted. In males
sperm analyses including motility, concentration, and morphology were conducted. Systemic exposure to CBLB502 was
greater on Day 1 than on Day 28 (males) or Day 14 (females). A low incidence of soft feces after 2‐3 days of treatment
and statistically lower body weights in the 0.100 males on Days 4, 8, 11, 15, and 18 of the premating period (5‐7% lower
than controls), lower weight gain or weight loss in all male groups Days 1‐4 of treatment and Days 4‐8 for males at 0.100
mg/kg/day, and lower food consumption in both males and females at 0.030 and 0.100 mg/kg/day in the first week of
study were seen. These effects were transient in nature and not considered adverse. Reproductive parameters for
both males and females were uneffected. Thus, CBLB502 did not show any reproductive toxicity in this study and the
No Observed‐Adverse‐Effect Level (NOAEL) for CBLB502 in this fertility study was 0.100 mg/kg/day
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ABSTRACT FINAL ID: 2780
TITLE: YOU ARE WHAT YOUR MOTHER EATS: THE EFFECTS OF ZEBRAFISH DIET ON EMBRYONIC TRANSCRIPTION
AUTHORS (FIRST INITIAL, LAST NAME): G. W. Miller2, 1, L. Truong3, C. L. Barton4, E. M. Labut1, K. M. Lebold1, 5, M. G.
Traber1, 4, 5, R. L. Tanguay3, 4, 2
INSTITUTIONS (ALL): 1. Linus Pauling Institute, Oregon State University, Corvallis, OR, United States. 2. Molecular and
Cellular Biology, Oregon State University, Corvallis, OR, United States. 3. Department of Environmental and Molecular
Toxicology, Oregon State University, Corvallis, OR, United States. 4. Environmental Health Sciences Center, Oregon
State University, Corvallis, OR, United States. 5. School of Biological and Population Health Sciences, Oregon State
University, Corvallis, OR, United States.
KEYWORDS: embryonic zebrafish, Microarray gene expression, maternal dietary intake
ABSTRACT BODY: Embryonic zebrafish are widely utilized to model in vivo gene‐environment interactions. Although the
model has risen in popularity, the typical commercial laboratory diet fed to zebrafish varies within the research
community, and even between batches of the same feed. Additionally, known toxicants have been found in many
components of commercial diets. The effects of these uncontrolled differences in parental diets on the embryo have
not yet been fully characterized. Using a nutrient defined, and source controlled zebrafish diet we have asked the
question: What does the shift from the commercial lab diet, containing many uncontrolled ingredients to a controlled
diet (E+) do to the transcriptome of the embryonic zebrafish? To further define the importance of the parental diet, we
removed a single nutrient (Vitamin E) from the defined diet and observed the associated transcriptional changes. To
investigate the molecular mechanism, a global gene expression study was conducted with NimbleGen Zebrafish
microarrays using RNA isolated from 36 h post fertilization embryos from zebrafish fed a commercial lab diet (Lab), a
defined diet with Vitamin E (E+) and without (E‐). GeneSpring GX 11 was used to identify statistically significant
transcripts (ANOVA with unequal variance, Tukey Post Hoc, p<0.05) by first normalizing the defined diet to the lab diet,
then significant genes from E+ and E‐ diet groups were compared. The E+ (defined diet) embryos showed 1490
differentially expressed transcripts, while the Vitamin E deficiency impacted the expression of 2099 transcripts. These
results demonstrate that, as in humans, the diet of the adult zebrafish has a direct impact on the development of the
embryos.
ABSTRACT FINAL ID: 2781
TITLE: TRICLOSAN ENHANCES THE UTERINE RESPONSE TO ETHYNYL ESTRADIOL: A DOSE RESPONSE EVALUATION IN
THE WEANLING RAT
AUTHORS (FIRST INITIAL, LAST NAME): G. Louis1, D. Hallinger1, D. Best1, T. Stoker1
INSTITUTIONS (ALL): 1. NHEERL/ORD, US EPA, Research Triangle Park, NC, United States.
KEYWORDS: triclosan, uterotrophic, estrogen
ABSTRACT BODY: Triclosan (TCS) is an antimicrobial agent found in personal care products, such as soaps and
toothpaste. TCS has been detected in human breast milk, blood and urine and has been reported to decrease thyroxine
and testosterone in rats; thus, rising concerns that this endocrine disruptor may adversely affect human health.
Previously, we reported that TCS exposure (150mg/kg) to female rats resulted in advanced age of vaginal opening and
increased uterine weight, indicative of an estrogenic effect. In the weanling rat, TCS alone had no effect on uterine
weight, whereas combined exposures to ethynyl estradiol (EE; 3μg/kg) and TCS (≥4.69mg/kg) potentiated the effect of
EE on uterine growth. In this study, we further characterized the combined action of TCS and EE by examining uterine
growth in the immature rat following EE treatment at pharmaceutically relevant doses (0.125‐ 3μg/kg) combined with a
series of TCS doses (2.3‐18.75mg/kg). Exposure to EE at doses as low as 0.25μg/kg significantly increased uterine weight
compared to vehicle, but 0.125μg/kg of EE had no significant effect. However, a combined exposure to either 9.375 or
18.75mg/kg of TCS with EE (0.5‐3μg/kg doses) resulted in a significant increase (>25%) in uterine weight compared to
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those exposed to (their respective doses of) EE alone. Combining higher doses of EE (2‐3μg/kg) with TCS (4.69mg/kg)
significantly increased uterine weight compared to those receiving only EE. Thus, TCS enhances the uterine response to
EE at concentrations lower than previously shown. These observations may be important for human health, as the
potentiation of EE by TCS was observed at doses of EE that are comparable to those used for birth control and post‐
menopausal management. In addition, pharmaceuticals such as synthetic estrogens are found in environmental water
samples. Until the mechanism of this effect is determined, the impact of these effects on human and ecological health
remains to be determined. This abstract does not reflect EPA policy and was funded in part by the U.S. Dept of Energy and
EPA.
ABSTRACT FINAL ID: 2782
TITLE: GLOBAL DNA METHYLATION AND GENE EXPRESSION IN THE PROSTATE AND UTERUS OF NATIONAL CENTER
FOR TOXICOLOGICAL RESEARCH SPRAGUE‐DAWLEY RATS ORALLY DOSED WITH BISPHENOL A
AUTHORS (FIRST INITIAL, LAST NAME): L. Camacho1, T. Kobets1, I. Koturbash1, G. Surratt1, S. M. Lewis1, M. M.
Vanlandingham1, M. Churchwell1, D. R. Doerge1, G. Gamboa da Costa1, I. P. Pogribny1, K. B. Delclos1
INSTITUTIONS (ALL): 1. National Center for Toxicological Research, US FDA, Jefferson, AR, United States.
KEYWORDS: Bisphenol A BPA, prostate uterus, DNA methylation gene expression
ABSTRACT BODY: Bisphenol A (BPA) is considered a weak estrogen since its affinity for estrogen receptors ERα and
ERβ is orders of magnitude lower than that of 17β‐estradiol. Nevertheless, several studies have reported effects of BPA
at levels far below those presumed to be required to activate these nuclear ERs. Such reports suggest that alternative
modes of action may be in play, possibly other receptors or epigenetic mechanisms. The current study assessed the
effect of a wide dose range of BPA on the global DNA methylation and expression level of nuclear and membrane ERs,
ER‐related receptors, and estrogen‐responsive genes in rats. NCTR Sprague‐Dawley rats were dosed orally from
gestation day 6 until parturition, and their pups were directly dosed by oral gavage from postnatal day (PND) 1 until
necropsy at PND 90. The dose groups included naïve and vehicle controls, BPA (2.5, 8, 25, 80, 260, 840, and 2700 μg/kg
bw/day, and 100 and 300 mg/kg bw/day) and reference estrogen (ethynyl estradiol EE2, 0.5 and 5.0 μg/kg bw/day).
Genomic DNA and total RNA isolated from whole prostate and uterus were used for global DNA methylation analysis by
two techniques, UPLC‐MS‐MS and a cytosine extension assay, and for gene expression analysis by quantitative real time
RT‐PCR. Neither BPA nor EE2 affected global DNA methylation or the expression level of the genes analyzed in prostate.
Similarly, global DNA methylation in the uterus was not affected by either BPA or EE2 treatment. Several genes,
including Esrrg, S100g, Pgr, and Vegfa1, were up‐regulated in uterus by one or both doses of EE2. Exposure to 300 mg/kg
bw/day BPA up‐regulated C3 and Vegfa1 in the uterus, whereas 2700 μg/kg bw/day BPA induced Gper, Vegfa1, and
Hoxa10 in the uterus. In contrast, 2.5 ‐ 840 μg/kg bw/day BPA did not modulate the genes analyzed. In conclusion, under
our experimental conditions, none of the endpoints assessed was affected by BPA doses lower than 2700 μg/kg
bw/day. Supported by FDA IAG 224‐07‐0007/NIH IAG Y1ES1027.
ABSTRACT FINAL ID: 2783
TITLE: PLACENTAL TRANSFER OF A PEGYLATED ADNECTIN IN GUINEA PIG
AUTHORS (FIRST INITIAL, LAST NAME): L. Sivaraman1, J. Wang1, L. Wang1, N. Fung1, B. Maxwell1, W. Bonnie1, L.
Christopher1, M. Arnold1, M. McNerney1
INSTITUTIONS (ALL): 1. Bristol Myers Squibb, New Brunswick, NJ, United States.
KEYWORDS: placental transfer, adnectin, pregnant guinea pig
ABSTRACT BODY: Adnectins are novel fibronectin‐based proteins containing domains engineered to bind to targets of
therapeutic interest. The molecular weights of adnectins are less than conventional monoclonal antibodies, but larger
than traditional small molecules; to date, there is no information on placental transfer of these molecular entities. We
have assessed embryonic exposure of a pegylated adnectin (ATI‐1072, comprised of a 40KDa branched PEG and 10KDa
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adnectin) in pregnant guinea pigs at the end of organogenesis. Three detection methods (LC‐MS/MS, AMS, and qWBA)
were evaluated for determining their LLOQs, and then assessing the extent of embryonic exposure to ATI‐1072 when
administered as a single intravenous dose (10 mg/kg) on Gestation Day 29. Unlabeled (LC‐MS/MS) and 14C‐labeled (AMS
and qWBA) ATI‐1072 was used in the studies. Maternal blood samples were collected through 24 h postdose. Blood
samples were processed to serum for LC‐MS/MS analysis. Whole blood was used for AMS analysis. On GD 30, a subset
of pregnant guinea pigs were snap‐frozen and processed for qWBA. Caesarean sections were conducted on remaining
animals and fetal blood sample collection via carotid artery and/or umbilical vein was attempted. Considering
hematocrit (0.5), maternal exposures to the adnectin determined by the 3 methods were comparable [152 µg/mL (LC‐
MS/MS in serum), 76 µg/g (qWBA), and 40‐70 µg/mL (AMS in WB)]. Conversely, the methods were distinguished by their
LLOQs during assessment of embryonic exposure. The LLOQ of LC‐MS/MS in serum was 50 ng/mL, and ATI‐1072 was
barely detectable in either pooled umbilical vein (57.4 ng/mL) or carotid artery serum. The LLOQ of qWBA was 300 ng/g;
no adnectin was detected in embryos. The LLOQ of AMS was 2 ng/mL with a 10% 14C labeled dose. With AMS, levels of ~
75 ng/mL of adnectin in embryonic whole blood were detected; these are likely to represent concentrations within
therapeutically‐active ranges of adnectin molecules. Future studies will profile the pegylated‐protein and metabolites in
fetal whole blood by size exclusion chromatography followed by AMS.
ABSTRACT FINAL ID: 2784
TITLE: EFFECTS OF NEONATAL EXPOSURE TO DECABROMINATED DIPHENYL ETHER ON SPERMATOGENIC CELLS IN
MOUSE TESTIS
AUTHORS (FIRST INITIAL, LAST NAME): H. Miyaso1, N. Nakamura2, Y. Matsuno1, 3, Y. Kawashiro4, M. Komiyama1, S.
Ochiai1, 3, Y. Igoshi1, C. Mori1, 3
INSTITUTIONS (ALL): 1. Department of Bioenvironmental Medicine, Graduate School of Medicine, Chiba University,
Chiba, Japan. 2. Division of Personalized Nutrition and Medicine, National Center for Toxicological Research, Jefferson,
AR, United States. 3. Center for Preventive Medical Science, Chiba University, Chiba, Japan. 4. Department of
Maternity Nursing, Chiba Prefectural University of Health Sciences, Chiba, Japan.
KEYWORDS: decabrominated diphenyl ether, male reproductive system, neonatal exposure
ABSTRACT BODY: Decabrominated diphenyl ether (deca‐BDE), one of polybrominated diphenyl ethers (PBDEs), is used
as brominated flame retardant in worldwide. Some studies have reported that deca‐BDE is an endocrine disruptor that
adversely affects humans and animals by thyroid hormone disruption. We previously demonstrated that neonatal
administration of deca‐BDE at 0.25 mg/kg body weight (BW) has various adverse effects on mouse testis, including
decreased testis weight, reduction in the number of Sertoli cells and elongated spermatids, abnormal phosphorylation
of cortactin (CTTN) and SRC, which are important for the regulation of apical ectoplasmic specialization (Apical ES). To
determine the effect of various doses of deca‐BDE on mouse testis, we administered deca‐BDE dissolved in corn oil by
subcutaneous injection at 0.025, 0.25, 2.5 mg/kg BW on neonatal days 1–5. Control mice were only injected with the
vehicle, i.e., corn oil. Testes and epididymis collected from 12‐week‐old mice were examined. The mice exposed to 2.5
mg/kg BW of deca‐BDE showed no effects on testis weight, number of Sertoli cells, or spermatid. However, the mice
exposed to 0.025 mg/kg BW deca‐BDE showed significant decrease in testis weight, number of Sertoli cells, elongated
spermatids and of sperm counts. In addition, mice exposed various deca‐BDE doses showed changes in protein and
phosphorylation levels of some apical ES‐related proteins such as CTTN, SRC, and extracellular signal‐regulated kinase
(ERK). These results suggest that exposure to lower doses of deca‐BDE by subcutaneous injection adversely affect
mouse testes and reduce sperm count.
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ABSTRACT FINAL ID: 2785
TITLE: Nrf2 EXPRESSION AND THE REGULATION OF HEMOSTASIS IN LUNG ADENOCARCINOMA
AUTHORS (FIRST INITIAL, LAST NAME): N. Chou1, G. Acquaah‐Mensah1
INSTITUTIONS (ALL): 1. Massachusetts College of Pharmacy & Health Sciences, Worcester, MA, United States.
KEYWORDS: Nrf2, A549, Hemostasis
ABSTRACT BODY: Keap1‐Nrf2‐ARE is an important signaling pathway that protects cells from oxidative stress. Oxidative
stress may lead to cancer, and serves as a key activator that causes Keap1 to release Nrf2. Nrf2 then acts as a
transcription factor that regulates the expression of ARE‐regulated cytoprotective genes to inactivate reactive oxygen
species and maintain a reducing environment within the cells. These studies were conducted to obtain further insights
into Nrf2‐regulated processes in lung disease. Changes in gene expression in specific lung phenotypes were studied
using Affymetrix® microarrays. Using Significance Analysis of Microarray (SAM), we identified genes differentially
expressed across a variety of conditions of the lung, including adenocarcinoma epithelial (A549) cells with Nrf2 knock‐
out vs. A549 control, smokers vs. nonsmokers and COPD vs. control. Furthermore, functional enrichment analyses using
the differential expression findings were performed. Genes whose profiles were similar only across a subset of these
phenotypes were also identified using Factor Analysis for Bicluster Acquisition (FABIA). In Nrf2 knockout A549 cells,
there were increases in expression of genes involved in hemostasis, such as platelet activation, signaling and
aggregation; formation of fibrin clot; and adhesion, in A549 cells without Nrf2. These genes also clustered together in
two of the biclusters learned. Previous studies have shown that clotting is an important process that promotes
metastasis. Circulating tumor cells require clotted plasma and platelets to generate a thrombus that allows tumor cells
to attach to and spread at vessel walls. Furthermore, metastasizing tumor cells are protected from Natural Killer Cells’
destruction by platelet aggregation and fibrin coating on their surface. This finding provides insight into lung cancer
pathogenesis by showing that there is an association between Nrf2 expression and the regulation of genes that are
involved in hemostasis.
ABSTRACT FINAL ID: 2786
TITLE: LACK OF GENOTOXICITY BY NOVEL BORON CONTAINING THERAPEUTIC AGENTS
AUTHORS (FIRST INITIAL, LAST NAME): V. Ciaravino1, I. Heyman1, J. Plattner1, S. Chanda1
INSTITUTIONS (ALL): 1. Anacor Pharmaceuticals, Palo Alto, CA, United States.
KEYWORDS: boron, genotoxicity
ABSTRACT BODY: Anacor Pharmaceuticals focuses on the synthesis, characterization and development of new boron‐
containing compounds as potential therapeutic agents. This effort has resulted in better understanding of the physical
and biological properties of these chemical entities and the creation of a library of boron‐based organic compounds. An
essential step in the preclinical development pathway was the conduct of a battery of genetic toxicology studies to
assess the mutagenic and clastogenic potential of these compounds. The battery included a bacterial reverse mutation
(Ames) assay, an in vitro chromosome aberration assay in peripheral human lymphocytes, and an in vivo rat
micronucleus study. The following compounds represent some of the boron‐containing compounds from Anacor that
have been advanced to human clinical trials in various therapeutic areas. The borinic picolinate, AN0128, is an
antibacterial compound with anti inflammatory activity that has been studied in clinical trials for acne and the
treatment of mild to moderate atopic dermatitis. AN2690 (tavaborole) is a benzoxaborole in Phase 3 clinical trials for
the topical treatment of onychomycosis, a fungal infection of the toenails and fingernails. Another benzoxaborole
derivative, AN2728, a phosphodiesterase‐4 (PDE4) inhibitor, will be entering into late phase clinical trials for the
treatment of psoriasis and atopic dermatitis. AN2898, also a PDE4 inhibitor, has been studied in a clinical trial for atopic
dermatitis. These four representative Anacor compounds were negative in the three genotoxicity assays.
Furthermore, AN2690 has been studied in mouse and rat two‐year bioassays and was not found to have any
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carcinogenic potential. These results demonstrate that it is possible to design boron based therapeutic agents with no
genetic toxicology liabilities.
ABSTRACT FINAL ID: 2787
TITLE: THE APPLICATION OF HEPATIC P450 REDUCTASE NULL GPT DELTA MOUSE IN STUDYING THE ROLE OF HEPATIC
P450 IN METABOLISM OF CARCINOGEN
AUTHORS (FIRST INITIAL, LAST NAME): Y. Luan1, 2, G. Xing1, J. Ren1
INSTITUTIONS (ALL): 1. Shanghai Institute of Materia Medica (Chinese Academy of Sciences), Shanghai, China. 2.
National Center for Toxicological Research, Jefferson, AR, United States.
KEYWORDS: hepatic P450, gpt delta mouse, carcinogen metabolism
ABSTRACT BODY: Hepatic CYPs involved in both the detoxification and metabolic activation of many carcinogens. In
order to reveal the role of hepatic cytochrome P450 in hepatic versus extra‐hepatic metabolism of carcinogens, we
generated a new hepatic P450 reductase null (HRN) gpt delta transgenic mouse model in which cytochrome P450
oxidoreductase, the unique electron donor to CYPs, is deleted specifically in hepatocytes. This deletion results in the
loss of essentially all hepatic CYPs functions of gpt delta transgenic mouse. In the present study, we used two well‐
studied carcinogens, benzo[a]pyrene (BaP) and 4‐(methylnitrosamino) ‐1‐(3‐pyridyl)‐1‐butanone (NNK) to treat HRN gpt
delta mice and control littermates. gpt gene mutant frequencies (MFs) in liver and lungs were detected and mutational
spectra were analysed. Pharmacokinetics analysis was performed and tissue level of BaP and NNK was determined
HPLC with fluorescence detection LC‐MS respectively. The NNK‐induced MFs were reduced to the level of
spontaneous MFs in the liver but a more than 3 times increase in the lungs in HRN gpt delta mice compared with control
littermates was observed. The BaP‐induced MFs were increased in both liver and lungs in HRN gpt delta mice.
Pharmacokinetic analyses were perfromed from blood in treated animals and a reduced clearance of NNK and BaP in
HRN gpt delta mice was observed, meanwhile, elevated concentrations of both of the compounds were detected in
lung and liver tissues of HRN mice. For NNK, our findings suggest that hepatic P450 plays a major role in the systemic
clearance of NNK rather than activation, thereby protecting the lung against NNK‐induced carcinogenesis. Moreover,
P450 is the only enzyme responsible for NNK activation in the liver. Although hepatic P450 is responsible also for the
detoxification of BaP, however, there must exist some other metabolic activation enzymes in the liver which may also
be involved in BaP‐mediated carcinogenesis by a P450‐independent mechanism.
ABSTRACT FINAL ID: 2788
TITLE: INDUCTION OF MICRONUCLEI AND POLYPLOIDY BY THE AURORA KINASE INHIBITORS VX‐680 AND ZM‐447439
AUTHORS (FIRST INITIAL, LAST NAME): P. Gollapudi1, D. A. Eastmond1
INSTITUTIONS (ALL): 1. Environmental Toxicology Graduate Program, University of California, Riverside, Riverside, CA,
United States.
KEYWORDS: Aurora kinases, Aneuploidy, Micronucleus assay
ABSTRACT BODY: The Aurora family of Ser/Thr kinases plays important roles in ensuring the proper segregation of
chromosomes during mitosis. The overexpression of these kinases, particularly Aurora A and Aurora B, in several
common cancers including colon, prostate, and breast cancers make them potentially useful targets for chemotherapy.
VX‐680 and ZM‐447439 represent two small molecule Aurora kinase inhibitors that act preferentially on Aurora A and
Aurora B kinases, respectively. There is, however, little information available regarding the genotoxicity of these
compounds. Here we assess chromosome damage caused by these kinase inhibitors in vitro in TK6 cells using both
traditional and flow cytometry‐based micronucleus assays as well as a flow‐based assay to assess numerical
chromosomal aberrations. Treatment with either VX‐680 or ZM‐447439 resulted in increased formation of micronuclei
with significant increases being seen at 25 nM for VX‐680 and at 100 nM for ZM‐447439. CREST staining showed
increases in both kinetochore‐positive as well as kinetochore‐negative micronuclei indicating that the induced
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micronuclei were formed from both chromosome loss and breakage. In addition, both compounds induced significant
levels of polyploidy with increases seen at 25‐50 nM for VX‐680 and 500 nM for ZM‐447439. These results indicate that
both VX‐680 and ZM‐447439 are potent Aurora kinase inhibitors, which at sub‐micromolar concentrations, can induce
polyploidy, chromosomal breakage and chromosome loss.
ABSTRACT FINAL ID: 2789
TITLE: 'COMETCHIP': ENGINEERING A SINGLE CELL MICROARRAY PLATFORM FOR HIGH THROUGHPUT DNA DAMAGE
ANALYSIS
AUTHORS (FIRST INITIAL, LAST NAME): B. P. Engelward2, D. Weingeist2, S. Floyd3, 5, 4, E. Rowland2, R. Sobol6, D. Wood1
INSTITUTIONS (ALL): 1. Harvard‐MIT Division of Health Sciences and Technology, Massachusetts Institute of
Technology, Cambridge, MA, United States. 2. Biological Engineering, Massachusetts Institute of Technology,
Cambridge, MA, United States. 3. David. H. Koch Institute for Integrative Cancer Research, Massachusetts Institute of
Technology, Cambridge, MA, United States. 4. Department of Biology, Massachusetts Institute of Technology,
Cambridge, MA, United States. 5. Beth Israel Deaconess Medical Center, Harvard Medical School, Boston, MA, United
States. 6. Hillman Cancer Center, Pittsburgh, PA, United States.
KEYWORDS: DNA damage, Genotoxicity, Comet Assay
ABSTRACT BODY: DNA damage contributes to cancer, aging, and heritable diseases and is thus of critical importance in
toxicology. There is therefore a demand for robust, high throughput, and inexpensive tools for objective, quantitative
DNA damage analysis. The single cell gel electrophoresis (comet) assay has become a standard method for DNA
damage analysis, however, it is not well suited for use in clinical and epidemiological settings due to issues of low
throughput and poor reproducibility. To overcome these limitations, we applied microfabrication techniques to
engineer an arrayed cell comet platform that maximizes the number of analyzable cells and provides spatial encoding
for automated imaging and analysis. In its 96‐well format, the CometChip integrates with high throughput screening
technologies. Multiple cell types, chemical conditions, and repair time points can be assayed in a single gel with
improved reproducibility and processing speed, while maintaining the versatility to assess several classes of DNA
damage. Using the CometChip, we evaluated a variety of DNA damaging agents, revealing repair profiles that can be
used to gain insight into biological mechanisms underlying genotoxicity. We also used the CometChip to evaluate
potential inhibitors of DNA repair, which are emerging as promising adjuvants in cancer management. Taken together,
the CometChip enables high throughput evaluation of genotoxicity and thus has diverse applications in toxicity testing,
development of therapeutics and studies of epidemiology.
ABSTRACT FINAL ID: 2790
TITLE: USING THE DEL ASSAY TO ASSESS COMPOUND YEL 2'S ABILITY TO MITIGATE MECHLORETHAMINE‐INDUCED
DNA DAMAGE
AUTHORS (FIRST INITIAL, LAST NAME): M. J. Davoren1, R. Schiestl1
INSTITUTIONS (ALL): 1. Environmental Health Science, University of California, Los Angeles, Los Angeles, CA, United
States.
KEYWORDS: DNA Repair, Chemical Weapons, DEL assay
ABSTRACT BODY: Rationale and Scope One of the most insidious aspects of cancer is that it often grows for years
undetected, so any treatment must contend with a disease that is already well established. The development of
compounds that can mitigate the DNA damage events prior to initiation of carcinogenesis is therefore critical. In the lab
of Robert Schiestl at UCLA, several promising compounds have been identified via high throughput screening in yeast
using the DEL assay, a powerful detector of double strand breaks in yeast as an indicator of genotoxic damage.1 A
compound designated Yel2 stood out as particularly effective at reducing radiation induced DSBs in yeast and
increasing survival in irradiated mice. Chemical causes of DNA damage,represent another key carcinogenic threat for
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which precious few countermeasures exist. In order to test if the protective scope of Yel2 can be widened to include
chemical causes of damage, I used the DEL assay to investigate whether it protected against DSBs induced by
mechlorethamine, a DNA alkylator also known as nitrogen mustard. Experimental Procedures Following the DEL assay,
yeast of strain RS112 were first exposed to the EC50 of mechlorethamine (.32mg/L) for 17 hours, then to Yel2 solution at
12uM for 17hours. The experiment was repeated at a mechlorethamine concentration of 1mg/L (3x EC50). Data
Average Deletion Events/cell: EC50 Experiment: No treatment Control: 1.2; Yel2 Control: 0.78; Mech. Control: 545;
Treated Control: 28.7 3xEC50 Experiment: No treatment Control: 1.075;Yel2 Control: 1.24; Mech. Control: 15.14; Treated
Control: 6.33 Conclusions In both EC50 and 3xEC50 of mechlorethamine experiments, the difference between cells
treated and untreated with Yel2 after chemically induced damage was significant. This shows that even in situations
with drastically different survival prognoses, the compound Yel2 can still effectively alleviate DNA damage, and
therefore long‐term cancer risk in survivors. 1. Schiestl R, I.H., Hastings PJ, Analysis of the mechanism for reversion of
a disrupted gene. Genetics, 1988. 119(2): p. 237‐47.
ABSTRACT FINAL ID: 2791
TITLE: EVALUATION OF IN VIVO GENOTOXICITY INDUCED BY N‐ETHYL‐N‐NITROSOUREA, BENZO[A]PYRENE AND 4‐
NITROQUINOLINE‐1‐OXIDE BY PIG‐A AND GPT ASSAYS
AUTHORS (FIRST INITIAL, LAST NAME): K. Horibata1, A. Ukai1, T. Kimoto2, T. Suzuki1, N. Kamoshita1, K. Masumura1, T.
Nohmi1, M. Honma1
INSTITUTIONS (ALL): 1. Division of Genetics and Mutagenesis, National Institute of Health Sciences, Tokyo, Japan. 2.
TEIJIN Pharma Limited, Tokyo, Japan.
KEYWORDS: Pig‐a, gpt, in vivo genotoxicity
ABSTRACT BODY: The emerging Pig‐a assay, a powerful and promising tool for the evaluation of in vivo genotoxicity, is
based on flow cytometric enumeration of glycosylphosphatidylinositol anchor–deficient erythrocytes. With this
method, we need no transgenic animals to test in vivo genotoxicity, but need only 1‐3 µL peripheral bloods. Additionally,
long‐term, accumulated in vivo genotoxic effects could be evaluated. However, criteria and accuracies of Pig‐a assay
were still unclear. To confirm the availability of Pig‐a assay in vivo, we here examined in vivo genotoxicity on N‐ethyl‐N‐
nitrosourea (ENU, 40 mg/kg), benzo[a]pyrene (BP, 100 mg/kg and 200 mg/kg) and 4‐nitroquinoline‐1‐oxide (4NQO, 50
mg/kg) by Pig‐a (peripheral blood) and gpt (bone marrow and liver) gene mutation assay using gpt‐delta transgenic
mice. After single oral administration, peripheral bloods were withdrawn at each time points (2, 4, and 7 weeks after
treatments) from tail vein of mice and analyzed by Pig‐a assay. 7 weeks after treatments, all mice were autopsied and
bone marrow cells and liver were collected and analyzed by gpt assay. Animal experiments were humanely conducted
under the regulation and permission of the Animal Care and Use Committee of the National Institute of Health Sciences,
Tokyo, Japan. As a result, we detected both Pig‐a (peripheral blood) and gpt (bone marrow) mutant frequencies were
relatively increased in ENU and BP treated mice. In 4NQO treated mice, we detected no statistical differences in Pig‐a
and gpt mutant frequencies in peripheral blood and bone marrow, although gpt mutant frequencies were increased in
liver. From these findings, we concluded that although emerging Pig‐a assay was useful for in vivo genotoxic tests,
more genotoxic assessments by Pig‐a assay and gpt assay with other kinds of chemicals were needed to confirm criteria
and accuracies of Pig‐a assay.
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ABSTRACT FINAL ID: 2792
TITLE: DIFFERENTIAL GENOTOXIC EFFECTS OF BiO3 NANO POWDER IN BACTERIAL AND MAMMALIAN CELLS IN VITRO
AUTHORS (FIRST INITIAL, LAST NAME): D. N. Sadhu1, S. Sinha1, L. S. Desai1
INSTITUTIONS (ALL): 1. Marketing, Toxikon Corp, Bedford, MA, United States.
KEYWORDS: Nanotoxicology, Mutagenicty, In vitro
ABSTRACT BODY: With the ever increasing applications of Nano materials in drugs, medical devices, cosmetics and
sports material, evaluation of the safety of human exposure has become crucial from regulatory point of view. In view
of scanty data available on the genotoxic effects of BiO3 and its vast applications in human medicine, the present study
was undertaken using Ames Salmonella/mammalian microsomal assay and chromosomal aberration assay in Chinese
Hamster Ovary (CHO) cells. Salmonella typhimurium TA98, TA100, TA1535 and TA 1537 and E.coli wp2 strains were
exposed 6 concentrations of test substance separated by approximate half‐log intervals in the presence or absence
of S9 metabolic activation. In the chromosomal aberration assay, CHO cells exposed to BiO3 for 3 or 21 hours in the
presence or absence of S9 metabolic activation. The results showed that there was no significant increase in the
frequency of reverse mutations in S.typhimurium or E.coli strains associated with BiO3 exposure while significant
toxicity was noted at higher concentrations. On the contrary, a significant increase in chromosomal aberrations was
observed both in the presence or absence of S9 activation. The ability of BiO3 to be predominantly clastogenic or
interact differentially with prokaryotic cells as compared to mammalian cells will be discussed.
ABSTRACT FINAL ID: 2793
TITLE: DNA‐PKCS MODULATES THE CELLULAR REPLICATION STRESS RESPONSE
AUTHORS (FIRST INITIAL, LAST NAME): A. Ashley1, 2, K. A. Troksa2, C. L. Amerin2, P. Le2, B. Sishc2, S. M. Bailey2, M.
Shrivastav3, J. A. Nickoloff2
INSTITUTIONS (ALL): 1. Center for Animal Health, Food Safety, & Bio‐Security, New Mexico State University, Las Cruces,
NM, United States. 2. Department of Environmental & Radiological Health Sciences, Colorado State University, Fort
Collins, CO, United States. 3. Department of Molecular Genetics & Microbiology, University of New Mexico,
Albuquerque, NM, United States.
KEYWORDS: DNA‐PKcs, DNA repair, DNA replication
ABSTRACT BODY: DNA‐PKcs is a DNA double strand break repair protein critical for non‐homologous end‐joining with a
poorly defined role in modulating the cellular response to replication stress, most likely through phosphorylation of
RPA. Cells expressing wild‐type (WT), kinase‐dead (KR), or mutant (Δ) DNA‐PKcs were exposed to the replication toxin
hydroxyurea (HU). Restart of DNA replication in WT was delayed in comparison to KR and Δ cells, as assessed via BrdU
incorporation and the DNA fiber assay. Resolution of γH2AX foci was evaluated over time following HU withdrawal.
Significantly more γH2AX foci formed in the KR and Δ cells following HU withdrawal, and the level of foci remained
elevated throughout the 24 h sampling period. In parallel, nuclear size increased steadily throughout the withdrawal
period in KR and Δ cells. Despite residual γH2AX foci, KR and Δ cells proceeded into S phase and continued to G2/M
more quickly than WT. Both KR and Δ cells progressed into later stages of the cell cycle more rapidly than WT. Increased
replication‐induced sister chromatid exchange (SCE) and direct repeat homologous recombination (HR) were observed
in KR as compared to Δ and WT cells, likely reflecting differential expression of ATM in Δ versus KR cells. DNA‐PKcs
suppresses HU‐induced cell death, though KR cells survived significantly better than Δ. An imbalance of DNA‐PKcs and
ATM activities in KR cells likely promotes survival following replication stress via upregulation of HR, leading to elevated
SCE. DNA‐PKcs modulates the cellular response to replication stress by delaying replication fork restart, promoting
resolution of γH2AX foci, preventing formation of large cells, suppressing HR, and enhancing cellular survival.
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ABSTRACT FINAL ID: 2794
TITLE: DO CROSS‐LINKERS REALLY DECREASE COMET RESPONSE IN VIVO? A CASE STUDY WITH MITOMYCIN C
AUTHORS (FIRST INITIAL, LAST NAME): L. F. Stankowski1, M. J. Aardema1, T. E. Lawlor1, K. Pant1
INSTITUTIONS (ALL): 1. BioReliance, Rockville, MD, United States.
KEYWORDS: comet assay in vivo, DNA cross‐linker, mitomycin C
ABSTRACT BODY: The single cell gel electrophoresis (Comet) assay has been demonstrated to detect DNA cross‐linking
agents, based upon dose‐dependent decreases in DNA migration that is more readily observed with treatment using a
second DNA‐damaging agent such as ionizing radiation, by increasing electrophoresis time to increase baseline DNA
migration, or using proteinase K to specifically identify DNA‐protein crosslinks. While much of the work has been
limited to in vitro studies, application of the technique to ex vivo treatments and clinical samples also has been
reported. During routine preclinical testing in a standard in vivo Comet assay, a pharmaceutical candidate was observed
to produce a small but statistically significant, dose‐dependent decrease in DNA migration (bone marrow only)
indicating the compound may be a cross‐linker. As a prerequisite to further investigate this response, we examined the
use of the classical cross‐linker mitomycin C (MMC) as a positive control for the detection of DNA cross‐linkers in vivo.
Preliminary experiments demonstrated that ex vivo X‐irradiation of bone marrow (15 Gy) was significantly more
effective at increasing %Tail DNA as compared to doubling the electrophoresis time (approximately 9‐ and 2‐fold,
respectively). Initial experiments with a single oral dose of MMC at 2.0, 4.0 and 8.0 mg/kg (doses previously
demonstrated to induce significant increases in micronuclei in bone marrow) revealed no significant changes in DNA
migration in either irradiated or un‐irradiated samples. A subsequent experiment, using two daily doses up to 32
mg/kg/day (the reported LD50) and also including analysis of liver cells, produced very similar results. Thus, MMC did
not produce detectable DNA cross‐links in the bone marrow or liver under the test conditions. Review of the literature
and results from an ongoing international validation study indicate a lack of consistent evidence for the detection of
cross‐linkers in the in vivo Comet assay. Additional, more robust experiments with MMC, as well as other potential
cross‐linkers, are in progress to address this important issue.
ABSTRACT FINAL ID: 2795
TITLE: UNDERSTANDING CADMIUM TOXICITY USING A REFERENCE ALGAE
AUTHORS (FIRST INITIAL, LAST NAME): I. Blaby1, R. Martin1, M. Castruita1, S. Merchant1, 2
INSTITUTIONS (ALL): 1. Department of Chemistry and Biochemistry, University of California, Los Angeles, Los Angeles,
CA, United States. 2. Institute of Genomics and Proteomics, University of California, Los Angeles, Los Angeles, CA,
United States.
KEYWORDS: cadmium
ABSTRACT BODY: Chlamydomonas reinhardtii is a unicellular green alga that has become an excellent reference
organism for the study of metabolism, photosynthesis, motility, sexual differentiation and metal metabolism.
Subsequent to the elucidation of the genome sequence it has become a premier organism for the application of
modern genetic techniques including deep sequencing of environmental isolates for comparative analyses and
transcriptomics studies employing RNA‐Seq, which are adding to our knowledge of differentially expressed genes
under various conditions as well as contributing to the accuracy of gene models. Cadmium (Cd2+) is a recalcitrant toxin
resulting from numerous industrial applications, and in addition to a number of acute symptoms, is the cause of Itai’itai
disease. Although the precise molecular mechanism of toxicity remains unknown, it is likely to result from the thiophilic
nature of the ion, and its ability to outcompete zinc, thus inactivating essential zinc‐requiring enzymes. We are
currently performing and analyzing two complementary techniques to gain a greater understanding of the molecular
basis of Cd2+ toxicity. Firstly, we are generating a whole‐genome disruption library and identifying loss‐of‐function
strains using second generation sequencing technologies, enabling the identification of novel transporters in the
uptake and export of Cd2+, and novel Cd2+‐ sensing systems. In parallel, the global Chlamydomonas response to Cd2+ is
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being analyzed at the mRNA level using RNA‐Seq transcriptomic methods. We anticipate these two methods will shed
new light on the molecular mechanism of Cd2+ toxicity.
ABSTRACT FINAL ID: 2796
TITLE: INTRACELLULAR PB2+ CONTENT MONITORING USING A PROTEIN‐BASED PB2+ INDICATOR
AUTHORS (FIRST INITIAL, LAST NAME): D. Yang1, 2, T. Chiu2, 1
INSTITUTIONS (ALL): 1. Department of Medical Research & Education, Taipei Veterans General Hospital, Taipei, Taiwan.
2. Institute of Biophotonics, National Yang‐Ming University, Taipei, Taiwan.
KEYWORDS: metal, FRET‐based fluorescent Pb2+ indicator, intracellular Pb2+ monitoring
ABSTRACT BODY: Lead ion (Pb2+) is one of the most hazardous heavy metals to almost all life forms. The components
of store‐operated Ca2+ entry as a molecular gateway have been previously found to participate in the cytotoxic entry of
Pb2+. However, the safe levels of intracellular Pb2+ hiding in blood Pb2+ levels are still not determined with full
certainty. The present study aimed to construct protein‐based Pb2+ indicators to help establish a reliable setting for the
content monitoring of intracellular Pb2+. A series of Pb2+ indicators based on fluorescence resonance energy transfer,
Met‐leads, were developed. The Pb2+‐binding protein PbrR (from Cupriavidus metallidurans CH34) was applied
between the fluorescent protein pair ECFP(ΔC11) and cp173Venus. The spectral patterns and sensing ranges of all Met‐
leads were characterized in vitro. Among these constructs, Met‐lead 1.59 had relatively high ion selectivity and broad
dynamic range (3.3–5.7). Consequently, this Met‐lead was adopted in the cellular Pb2+ biosensing. The intracellular Pb2+
content in human embryonic kidney cells was successfully monitored using Met‐lead 1.59 under both short‐ and long‐
term treatments. The existence of intracellular Pb2+ can be significantly sensed using Met‐lead 1.59 after 3 h 0.5 μM (10
μg/dL) exposure, which is 200 times more improved than previous live‐cell indicators. In summary, a new Pb2+
indicator, Met‐lead 1.59, was successfully developed for advanced research on Pb2+ toxicology.
ABSTRACT FINAL ID: 2797
TITLE: OXIDATIVE DNA DAMAGE AFTER ACUTE EXPOSURE TO ARSENITE AND MONOMETHYLARSONOUS ACID IN
ARSENIC BIOMETHYLATION DEFICIENT CELLS
AUTHORS (FIRST INITIAL, LAST NAME): R. Orihuela1, C. Kojima1, E. J. Tokar1, M. P. Waalkes1
INSTITUTIONS (ALL): 1. DNTP, NIEHS, NIH, Research Triangle Park, NC, United States.
KEYWORDS: Arsenic, Metals
ABSTRACT BODY: Inorganic arsenic (iAs), a human carcinogen, undergoes biomethylation (BMT) in some cells forming
mono‐ and di‐methylated compounds. A mono‐methylated form, monomethylarsonous (MMAIII), is quite toxic and
suspected of causing oxidative stress leading to oxidative DNA damage (ODD), by an unknown mechanism. In cells
chronically exposed to iAs, BMT is required for ODD to occur while BMT‐deficient cells similarly exposed show no
evidence of ODD. The current study examined the effects of acute iAs or MMAIII to see if direct exposure to a potential
oxidative iAs metabolite (MMAIII) causes ODD even in BMT‐deficient cells (RWPE‐1 human prostate epithelial cells).
ODD, measured by the immuno‐spin trapping method which directly measures DNA radical formation, was assessed
with iAs or MMAIII alone, or combined with glutathione (GSH) depletion by L‐butionine (S,R)‐sulfoximine (BSO; 50 µM),
with the arsenic BMT inhibitor selenite (1 µM), or with the direct oxidant H2O2 (50 µM). Also, expression of various
oxidative stress genes was studied. After exposure to iAs (0‐100 µM; 24 hrs), modest levels of ODD occurred (up to 180%
control), but only after GSH depletion or with H2O2 and only at iAs levels above the LC50 (17.6 µM). Adding selenite had
no effect. After acute MMAIII exposure (0‐2 µM; 24 hrs) modest ODD occurred (up to 160% control) at MMAIII levels
less than the LC50 (3.5 µM). GSH depletion increased MMAIII‐induced ODD but with concurrent cytotoxicity. Selenite
did not reduce MMAIII‐induced ODD. H2O2 with MMAIII did not enhance ODD. MMAIII‐induced increases in ODD
occurred with increased expression of HO‐1 and SOD‐2. Overall, lethal levels of iAs are required to produce acute ODD in
these BMT‐deficient cells, diminishing ODD as a possible mechanism of oncogenesis for iAs. However, MMAIII caused
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ODD in these cells with naturally poor BMT ability or even if any BMT was additionally blocked by selenite, indicating
MMAIII alone can cause oxidative modification of DNA and does not require further methylation.
ABSTRACT FINAL ID: 2798
TITLE: PROTEIN AND GENE INDUCTION BY METAL CONSTITUENTS IN AFRICAN DUST PM EXTRACTS
AUTHORS (FIRST INITIAL, LAST NAME): R. I. Rodríguez1, B. D. Jimenez‐Velez1
INSTITUTIONS (ALL): 1. Biochemistry and Center for Environmental and Toxicological Research, University of Puerto
Rico‐Medical Sciences Campus, San Juan, Puerto Rico.
KEYWORDS: African Dust, Metals, Gene Expression
ABSTRACT BODY: Global particulate matter (PM) originating in the African continent seasonally impacts Puerto Rico
increasing the odds of the development of an oxidant atmospheric bubble effect over the Island. The impact of this
global event on the general health of Puerto Ricans is unknown. We evaluate the antioxidant and pro‐inflammatory
responses in human bronchial epithelial cells (BEAS‐2B) exposed to organic extracts of fine PM arriving in African dust
(ADE). Cells were seeded onto a 96 well plate and treated with extracts (50 µg/ml) from ADE and Non‐ADE and the
contribution of metals tested using 50 µM deferoxamine mesylate (DF). In addition, cells were co‐treated with N‐acetyl‐
L‐cysteine (NAC) to evaluate the extract oxidant capacity as well as the total antioxidant capacity of cell lysates.
Glutathione (GSH) concentration was determined using the GSH‐Glo Assay. Quantitative fluorogenic amplification of
cDNA of IL‐6 and Glutathione‐S‐Transferase, (GSTp) was performed using the TaqMan Gene Expression Assays. The ADE
extracts exhibited a reduction in antioxidant capacity and GSH concentrations. IL‐6 and IL‐8 secretions were
significantly induced in cells exposed to ADE extracts. The addition of DF (metal chelator) increased GSH concentration
and reduced the secretion of cytokines in cells exposed to ADE extracts. A 10‐fold increase in GSTp mRNA was
observed in cells treated with ADE extracts at 4 hrs. The use of DF significantly reduced GSTp expression while NAC
reduced it almost entirely accentuating the role of reactive oxygen species (ROS) induced by ADE extracts. ADE
extracts also induce IL‐6 mRNA after 8 hrs in treated cells while cells co‐treated with DF or NAC significantly reduced
this cytokine. African dust encompassing Puerto Rico increases local concentrations of trace elements and other
constituents in ambient PM2.5, which can exacerbate inflammatory responses and reduces the antioxidant capacity as
demonstrated by the use of human bronchial epithelial cells. Supported by MBRS‐RISE Grant R25GMO61838.
ABSTRACT FINAL ID: 2799
TITLE: TEMPORAL CHANGES IN CADMIUM CONCENTRATION AND URINARY LEVELS OF BIOMARKERS FOR RENAL
MICROTUBULAR DAMAGE
AUTHORS (FIRST INITIAL, LAST NAME): H. Kim1, D. Yim1, S. Eom1, G. Kim2, Y. Kim1, S. Yu2, J. Park3
INSTITUTIONS (ALL): 1. Department of Preventive Medicine and Medical Research Institute, College of Medicine,
Chungbuk National University, Cheongju, Chungbuk, Republic of Korea. 2. Environmental Epidemiology Division,
Environmental Health Research Department, National Institute of Environmental Research, Incheon, Republic of Korea.
3. Department of Preventive Medicine, College of Medicine, Chung‐Ang University, Seoul, Republic of Korea.
KEYWORDS: Cadmium, N‐acetyl‐beta‐D‐glucosaminidase, β2‐Microglobulin
ABSTRACT BODY: PURPOSE: Cadmium (Cd) is a widely distributed metal which has a long biological half‐life and can
induce nephrotoxicity. Some individuals with a high urinary level of renal microtubular damage markers, such as N‐
acetyl‐beta‐D‐glucosaminidase (NAG) and β2‐microglobulin (β2‐MG), show a relatively low blood or urinary Cd
concentration. This study aimed to investigate the temporal change of cadmium concentration and urinary levels of
biomarkers for renal microtubular damage. MATERIALS and METHODS: This study included residents living in the
vicinity of a copper refinery plant in South Korea; residents who have been followed‐up more than twice for the follow‐
up study were selected. Information on the lifestyle factors was collected by direct interview involving a structured
questionnaire. Blood (B‐Cd) and urinary Cd (U‐Cd) levels, and, as renal microtubular damage markers, urinary NAG
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activity and β2‐MG level were measured. A hierarchical generalized linear model was used to test the effect of U‐Cd level
and renal microtubular damage in connection with temporal changes. RESULTS: The prevalence of renal microtubular
damage was significantly higher in females with high Cd levels than in males with low Cd levels. The U‐Cd level and NAG
activity significantly decreased with time, especially in the females; however, the urinary β2‐MG levels did not decrease
with time in the subjects with a U‐Cd level ≥2 μg/g creatinine. CONCLUSION: These results suggest that the risk of renal
microtubular damage is greater in females than in males, and that cadmium‐induced tubular reabsorption impairment
would not subside with time after the cessation of exposure to cadmium.
ABSTRACT FINAL ID: 2800
TITLE: HEXAVALENT CHROMIUM EXPOSURE DECREASES SHUGOSHIN1 LOCALIZATION IN HUMAN LUNG FIBROBLASTS
AUTHORS (FIRST INITIAL, LAST NAME): C. LaCerte1, J. P. Wise1, 2, 3
INSTITUTIONS (ALL): 1. Wise Laboratory of Environmental and Genetic Toxicology, Portland, ME, United States. 2.
Maine Center for Toxicology and Environmental Health, University of Southern Maine, Portland, ME, United States. 3.
Applied Medical Sciences, University of Southern Maine, Portland, ME, United States.
KEYWORDS: chromium, shugoshin1, aneuploidy
ABSTRACT BODY: Chromosomal instability (CIN) is a hallmark of cancer and can be caused by a spindle assembly
checkpoint disorder or chromosome mis segregation during mitosis. Hexavalent chromium (Cr(VI)) is a well‐known
human lung carcinogen, and has shown to induce CIN in the form of aneuploidy, however its mechanisms for inducing
CIN remain unknown. In this study we are investigating whether Cr(VI) effects a key centromeric cohesion protein
human Shugoshin 1 (Sgo1). Sgo1 protects centromeric sister‐chromatid cohesion during prophase and prevents
premature sister‐chromatid separation leading to proper segregation. Disruption in Sgo1 localization has been shown to
lead to chromosome mis segregation during mitosis. We have found that chronic exposure to Cr(VI) disrupts the
localization of Sgo1 in G2 cells. Specifically, after a 24 h exposure to 0, 0.1, 0.2, or 0.3 ug/cm <sup>2</sup> Cr(VI) we did
not observe any changes in the percent of G2 cells with Sgo1 localization at the kinetochores. However, a 120 h
exposure to the same concentrations (0, 0.1, 0.2, or 0.3 ug/cm <sup>2</sup> ) of Cr(VI), showed a concentration‐
dependent increase in the percent of G2 cells with disrupted Sgo1 localization to the kinetochores (88, 64, 12, and 10%,
respectively). Our findings suggest that Cr(VI)‐induced CIN is mediated through the disruption of Sgo1 localization to
kinetochores in G2 cells, thus leading to chromosome mis segregation and ultimately aneuploidy. This work was
supported by NIEHS grant ES016893 (J.P.W.).
ABSTRACT FINAL ID: 2801
TITLE: METHYLMERCURY EXPOSURE AND DAF‐16 ACTIVITY IN C. ELEGANS
AUTHORS (FIRST INITIAL, LAST NAME): S. J. Fretham1, M. Aschner1
INSTITUTIONS (ALL): 1. Pediatrics, Vanderbilt University Medical Center, Nashville, TN, United States.
KEYWORDS: Methylmercury, FoxO, C. elegans
ABSTRACT BODY: Exposure to methylmercury (MeHg) is associated with several developmental and
neurodegenerative disorders and causes a wide array of neurotoxic effects including oxidative stress, disruption of
microtubules, altered energy metabolism and impaired neurotransmitter signaling. Although the molecular
mechanisms underlying this toxicity are not clear, inhibition of the protective transcription factor FoxO by MeHg‐
induced PI3K/Akt signaling may increase cellular vulnerability to MeHg. This study used mutant and transgenic strains of
Caenorhabditis elegans (C. elegans) to determine if age‐1 and daf‐16 activity, the c. elegans orthologues of PI3K and
FoxO, affect survival following MeHg exposure. Survival was assessed 24 hours following acute MeHg treatment of
synchronous L1 populations in daf‐16 null (daf‐16(mu86)), DAF16::GFP fusion (Pdaf‐16::daf‐16‐gfp; rol‐6), age‐1 null (age‐
1(hx546)) and wild type (WT) Bristol N2 C. elegans strains. In addition, DAF16::GFP worms were imaged 2 and 24 hours
following treatment to determine cellular localization of DAF16::GFP. LD50 concentrations were determined using
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variable slope non‐linear regression and compared by ANOVA. Worms null for age‐1 were resistant to MeHg compared
to WT (LD50 52μM vs 24.0μM; p<0.01). In contrast, worms null for daf‐16 exhibited decreased survival following MeHg
exposure compared to WT (LD50 18.8μM vs. 24.0μM; p<0.001). DAF16::GFP animals, which have increased DAF16
expression compared to WT, demonstrated improved survival following MeHg exposure (LD50 28.7μM; p<0.001).
Furthermore, 2 hours after treatment MeHg altered DAF16::GFP expression and cellular localization, effects which
subsided after 24 hours. These findings support an adverse effect of MeHg‐induced PI3K activity and a beneficial effect
of FoxO activity on survival following acute MeHg exposure in C. elegans. (Work supported by NIEHS R01‐07331)
ABSTRACT FINAL ID: 2802
TITLE: ABERRANT MicroRNA EXPRESSION IN MALIGNANT TRANSFORMATION OF HUMAN PROSTATE EPITHELIAL
CELLS BY ARSENIC AND CADMIUM
AUTHORS (FIRST INITIAL, LAST NAME): N. O. Ngalame1, E. J. Tokar1, M. P. Waalkes1
INSTITUTIONS (ALL): 1. DNTP, NIEHS, NIH, Research Triangle Park, NC, United States.
KEYWORDS: arsenic, cadmium, miRNA
ABSTRACT BODY: Cancer of the prostate is a leading cause of cancer‐related deaths and has been linked to arsenic or
cadmium (Cd) exposure. Arsenic and Cd exposure in vitro will transform the normal human prostate epithelial cell line,
RWPE‐1 into a malignant phenotype able to produce xenograft tumors, although the mechanisms of transformation are
not fully understood. MicroRNAs (miRNA) are non‐coding RNAs that negatively control gene expression by degradation
or translational repression of target mRNAs. Aberrant miRNA expression is likely important in carcinogenesis. Here, we
compare miRNA expression in human prostate epithelial RWPE‐1 cells previously transformed by in vitro arsenic (CAsE‐
PE cells) or Cd (CTPE cells) exposure. By miRNA cancer array, expression of 23 out of 84 miRNAs studied were
differentially expressed by >2 fold between CAsE‐PE and CTPE cells. Interestingly, differences in miRNA expression
between these transformants were not only by magnitude, since down‐regulation was much more common with
arsenic than Cd. TargetScan mRNA targets of some key differentially expressed miRNAs provided the basis for RT‐PCR
analysis in arsenic transformed CAsE‐PE cells. Down‐regulation of miR‐134 by 14.6‐fold correlated with markedly
increased Nanog mRNA expression, a miR‐134 target which when increased blocks stem cell (SC) differentiation and
may help account for the cancer SC overabundance observed in CAsE‐PE cells. Down‐regulation of miR‐373 by 10.6‐fold
in CAsE‐PE cells correlated with increased RAB22A mRNA, the transcript of a Ras family of oncogenes, consistent with
repeated reports of arsenic‐induced Ras oncogene expression. Up‐regulation of miR‐96 by 2.7‐fold in CAsE‐PE cells
correlated with decreased MTSS1 target mRNA, a transcript for a tumor metastasis suppressor protein, loss of which is
consistent with CAsE‐PE cell aggressiveness both in vitro and in xenograft study. Further efforts will assay more miRNA
mRNA targets in CAsE‐PE cells, but it appears miRNA expression plays a critical role in arsenic‐induced cancer
phenotype.
ABSTRACT FINAL ID: 2803
TITLE: METALLOSTASIS GENES REGULATE IN VIVO ALUMINIUM LEVELS AND SENSITIVITY TO ALUMINIUM EXPOSURE
IN CAENORHABDITIS ELEGANS
AUTHORS (FIRST INITIAL, LAST NAME): K. E. Page1, 2, D. W. Killilea3, K. N. White2, C. R. McCrohan2, G. J. Lithgow1
INSTITUTIONS (ALL): 1. The Buck Institute for Research on Aging, Novato, CA, United States. 2. The University of
Manchester, Manchester, United Kingdom. 3. Children's Hospital Oakland Research Institute, Oakland, CA, United
States.
KEYWORDS: Aluminium, RNAi, ICP‐AES
ABSTRACT BODY: Aluminium is a highly abundant toxic metal previously shown to alter metal homeostasis
(metallostasis). Here we show that reducing the expression of genes predicted to encode metal transport or binding
proteins in C. elegans not only alters susceptibility to Al toxicity, but also alters the in vivo levels of Al in unexposed
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worms. A set of C. elegans genes was selected for their predicted roles in metal regulation, based on amino acid
sequence similarity to genes in other species. The effects of these genes on survival following toxic Al exposure were
tested using RNA interference (RNAi). Knockdown of twenty‐two from a total of fifty‐five genes tested increased either
tolerance or susceptibility to Al compared to vector controls, suggesting that a significant number of the selected
genes have roles in metal toxicology. Changes in whole body Al levels of unexposed worms were also analysed using
ICP‐AES in worms fed the same selected RNAi clones, and compared to controls. Twenty‐eight of fifty‐five genes tested
caused either increased or decreased Al levels compared to vector controls. Eleven genes both changed Al abundance
in untreated worms and altered sensitivity to Al exposure. A gene encoding the stress response transcription factor
DAF‐16 (a FOXO‐like protein) was prominent amongst these eleven genes, implicating it as a major regulator of survival
in response to Al toxicity.
ABSTRACT FINAL ID: 2804
TITLE: GI‐PROTEIN COUPLED RECEPTOR IN ARSENIC INHIBITION OF STEM CELL DIFFERENTIATION TO ADIPOCYTES
AUTHORS (FIRST INITIAL, LAST NAME): L. R. Klei1, A. Barchowsky1
INSTITUTIONS (ALL): 1. Environmental and Occupational Health, Universtity of Pittsburgh, Pittsburgh, PA, United
States.
KEYWORDS: arsenic, adipogenesis, metabolic disease
ABSTRACT BODY: Dysfunctional lipid and glucose metabolism contribute to metabolic syndrome and its associated
enhanced cardiovascular disease risk is a major public health concern. As(III) exposure has been suggested to increase
metabolic disease and cardiovascular disease risk by impairing adipose tissue differentiation, function, and insulin
sensitivity through pathogenic mechanisms that remain unclear. We demonstrated that As(III) signals through the
Pertussis toxin (Ptx) sensitive sphingosine‐1‐phosphate type 1 receptor (S1PR1) to increase oxidant generation,
angiogenesis, and vascular remodeling. Since As(III) and GPCR both inhibit adipogenesis and excess signaling by both
promote metabolic disorders, we investigated the hypothesis that As(III) acts through GPCR‐mediated signaling to
inhibit adipogenesis. As(III) (0.1‐1.0 μM) inhibited differentiation of low passage human mesenchymal stem cells
(hMSC) to adipocytes as indicated by inhibited induction of transcriptional regulators of differentiation and mature
adipocyte proteins, such as adiponectin (ADIPOQ) and perilipin (PLIN1). Pre‐incubating hMSC with Ptx resulted in 90%
reversal of As(III) inhibitory effects. VPC‐23019, a chemical antagonist of S1PR1/3 that prevents vascular As(III) effects,
inhibited basal hMSC differentiation and there was no additional inhibition by As(III). The data indicated that S1PR1/3 is
essential to the differentiation, but not for As(III) inhibition. More study is needed to identify the GPCR mediating this
inhibition. Nonetheless, the studies conclusively implicate a Gi‐coupled receptor in pathogenic As(III) inhibition of
adipogenesis and suggest that As(III) effects on GPCR signaling are tissue and context specific. Supported by NIEHS
grant R01ES013781.
ABSTRACT FINAL ID: 2805
TITLE: THE PROTECTIVE EFFECT OF DIALLYL DISULFIDE ON THE CYTOTOXICITY AND GENE EXPRESSION PROFILE IN
CADMIUM TREATED CRL‐1439 RAT NORMAL LIVER CELLS
AUTHORS (FIRST INITIAL, LAST NAME): A. Abdullah2, C. Odewumi1, V. L. Badisa1, L. Latinwo1, M. Abazinge2
INSTITUTIONS (ALL): 1. Biological Sciences, Florida A&M University, Tallahassee, FL, United States. 2. Environmental
Science, Florida A&M University, Tallahassee, FL, United States.
KEYWORDS: cadmium, Gene Profile, Dially Disulfide
ABSTRACT BODY: Rationale and Scope of the Study: Cadmium is a toxic and carcinogenic metal pollutant that targets
many human organs. Diallyl disulfide (DADS), a compound in garlic, has been proven to be a multi‐preventative agent
for various human disorders. In this study, the effect of DADS on the viability and gene expression profile in cadmium
treated rat liver cells was evaluated. Experimental Procedure: The cells were treated with CdCl2 (150 µM) alone or
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pretreated with DADS (150 µM) for 2 h followed by CdCl2 (150 µM) for 6 h or 24 h at 37 degrees celsius in a 5% CO2
incubator. The viability was measured by crystal violet dye staining method. The gene profiles were determined using
RG230 PM whole genome microarray which was processed by Affymetrix Gene Atlas system. The Partek Express
software analyzes the genes up or down regulated in the treated samples. The Ariadne software identifies the
pathways affected by the treatment. Results: In CdCl2 alone treated cells, the viability was reduced to 19.85%, while in
the cells pretreated with DADS followed by CdCl2, the viability was increased to 48.58% in comparison to the control
cells (100%). In CdCl2 alone treated cells, 2,119 and 982 out of 31,139 genes on the array were up (>2 folds) and down
regulated (≤2 folds) respectively in comparison to control cells. In the cells pretreated with DADS followed by CdCl2,
2,597 genes and 1,784 genes were up and down regulated. In the cells treated with CdCl2 alone or pretreated with
DADS followed by CdCl2, cell cycle regulation and hedgehog pathways were primarily affected. Conclusion: Our results
indicate that pretreatment of rat normal liver cells with DADS for 2 h followed by CdCl2 treatment affects the gene
expression profile. The increased up and down regulation of the genes in the DADS pretreated cells may be responsible
for the protective effect of cadmium toxicity.
ABSTRACT FINAL ID: 2806
TITLE: BRAIN PHARMACOKINETICS OF P‐AMINOSALICYLIC ACID (PAS) AND ITS N‐ACETYLATED METABOLITE (AcPAS):
RELATIONSHIP TO MANGANESE (Mn) CHELATING PROPERTY
AUTHORS (FIRST INITIAL, LAST NAME): L. Hong1, W. Zheng1
INSTITUTIONS (ALL): 1. Purdue University, West Lafayette, IN, United States.
KEYWORDS: P‐aminosalicylic acid, manganese, chelation
ABSTRACT BODY: Occupational exposure to Mn causes Parkinson‐type disorder called manganism, a
neurodegenerative disease without effective clinical intervention strategy. Our previous human studies show a good
potential to use PAS for treatment of manganism (Jiang et al., J Occup Environ Med 2006;48:644). Recent animal works
from this laboratory also reveal an effective removal of Mn from the cerebrospinal fluid (CSF) and brain tissues by PAS
treatment (Zheng et al., NeuroToxicology 2009;30:240). To understand the mechanism of PAS action, we developed an
HPLC method to study the temporal patterns of PAS and its metabolite N‐acetyl‐p‐aminosalicylic acid (AcPAS) in rat
brain regions and body fluids after a single iv injection of 200 mg/kg PAS. The kinetic analysis showed that PAS and
AcPAS had a Cmax of 42.8±4.9 μg/g and 30.7±3.5 μg/g, respectively, in choroid plexus, the tissue that constitutes the
blood‐CSF barrier (BCB). The AUC0‐∞ values of PAS and AcPAS in brain tissues were significantly correlated with the %
reduction of brain Mn concentrations after PAS treatment, with AsPAS having a higher correlation coefficient than PAS.
To investigate the transport properties by the BCB or the blood‐brain barrier (BBB), a choroidal epithelium Z310 cell‐
based Transwells transport system was used. AcPAS appeared to be more favorably transported via the efflux (from
the CSF to blood) than the influx. PAS, however, was transported mainly from the blood to CSF by passive diffusion at
the BCB. Further studies with MDCK (‐MDR1) transport system demonstrated that PAS was a substrate as well as a
competitive inhibitor of P‐glycoprotein at the BBB. In contrast to the transport at BCB, the direction of AcPAS transport
across the BBB was mainly from the blood to the brain parenchyma. Taken together, these results suggest that after
administration, PAS is metabolized to form AcPAS. Both PAS and AcPAS may gain access to brain parenchyma via the
BBB, where they chelate Mn and bring the metal out of brain via the BCB in the choroid plexus. (Supported in part by
NIH/NIEHS ES008146 and Johnson&Johnson)
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ABSTRACT FINAL ID: 2807
TITLE: CROSS‐TALK BETWEEN CADMIUM AND GLUCOCORTICOIDS IN HUMAN LYMPHOBLASTOID CELL LINES
AUTHORS (FIRST INITIAL, LAST NAME): M. Bunger1, K. Levine2, X. Zhang2
INSTITUTIONS (ALL): 1. BRITE, North Carolina Central University, Durham, NC, United States. 2. Research Triangle
Institute, Durham, NC, United States.
KEYWORDS: Cadmium, Glucocorticoid, in vitro
ABSTRACT BODY: Susceptibility to heavy metal toxicity may be modified by stress in human populations, particularly
children. Furthermore, cortisol homeostasis is disrupted in wildlife found in heavy metal contaminated environments
and this effect correlates with altered levels of the glucocorticoid receptor (GR). The purpose of this work is to develop
a human in vitro model system to study the influence of metals on glucocorticoid signaling and vice‐versa at the cellular
and molecular level. To mimic chronic glucocorticoid exposure, we cultured a human lymphoblastoid cell line (LCL) for
21 days in the presence of 10nM Dexamethasone. We then performed Cd treatments at both acutely toxic and subtoxic
doses with and without co‐treatment with Dex. We show that LCLs respond to glucocorticoids by altering expression
of known GR‐responsive genes including cytokines and adhesion factors and by downregulating the GR. In LCLs, high‐
doses (>10uM) of the heavy metal cadmium (Cd) increased reactive oxygen species (ROS) and led to cell death within
24 hours. Low‐dose Cd (1uM and 3uM) was non‐toxic after 24 hours, but resulted in significant cell death over 72‐96
hours. For these longer exposures, we were unable to detect ROS levels above background suggesting toxicity may
occur through mechanisms other than oxidative stress. Pre‐treatment of LCLs with Dex protected cells from toxicity
following low‐dose 96hr Cd exposure, but did not influence high‐dose or acute toxicity. Cells treated with Dex for 21
days remained resistant to Cd toxicity for at least 6 days after Dex was removed from the media. Interestingly,
observed effects of Dex on cell‐cell adhesion were reversed by low dose Cd. In a set of individual LCLs, we determined
the variability in cell death response to Cd does not correlate with uptake kinetics or metallothionein 2A mRNA.
Collectively, these results show LCLs to be a valuable model system for studying crosstalk between glucocorticoids and
Cd and that Dex differentially influences low and high‐dose Cd toxicity.
ABSTRACT FINAL ID: 2808
TITLE: E‐WASTE RECYCLING EXPOSES LOCAL POPULATIONS TO HAZARDOUS CHEMICAL MIXTURES
AUTHORS (FIRST INITIAL, LAST NAME): X. Huo1, X. Xu1, K. Wu1, L. Peng1, J. Liu1, Y. Zhang1
INSTITUTIONS (ALL): 1. Analytical Cytology Laboratory, Shantou University Medical Center, Shantou, Guangdong, China.
KEYWORDS: E‐waste, Toxic chemicals, Health risk
ABSTRACT BODY: Background and Objective: Electronic waste (e‐waste) is an emerging environmental health issue
because of rapid growth of the electronics industry and slow development in recycling technology. Guiyu, a town in
south China, is one of the biggest informal e‐waste recycling centers of the world. E‐waste is disassembled and recycled
by locals with crude and uncontrolled methods that produce extensive environmental pollutants. The objective of this
study is to provide evidence for association between risk of human health and exposure to e‐waste recycling. Methods:
Surveys of a few hundred infants and children were conducted in Guiyu and non‐recycling control sites since 2004.
Heavy metals in blood samples were determined by graphite furnace atomic absorption spectrometry. Polybrominated
diphenyl ethers (PBDEs), polycyclic aromatic hydrocarbons (PAHs) and Polychlorinated biphenyls (PCBs) in blood
samples were determined by gas chromatography/mass spectrometry in the electron capture negative ionization
mode. Questionnaires were used and physical examination and lab assays were conducted. Results: Guiyu children
and/or neonates had significantly elevated blood lead (Pb), cadmium (Cd), chromium (Cr), manganese (Mn), nickel (Ni),
PBDEs, PAHs and PCB. They had impaired neurobehavioral development, temperament alterations, lower forced
volume vital capacity (FVC), damage to lymphocyte DNA, and changes in antioxidant enzyme activities. Guiyu neonates
showed much higher rates of adverse birth outcomes such as fetal death and low birth weight. Conclusion: Our studies
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suggest that environmental pollution by improper e‐waste processes has adversely affected local health, especially the
health and development of infants and children, and may cause long‐term adverse health outcomes for the population.
ABSTRACT FINAL ID: 2809
TITLE: THE EFFECT OF 7, 8‐METHYLENEDIOXYLYCOCTONINE‐TYPE DITERPENOID ALKALOIDS ON THE TOXICITY OF TALL
LARKSPUR (DELPHINIUM SPP.) IN CATTLE
AUTHORS (FIRST INITIAL, LAST NAME): K. Welch1, B. Green1, D. Gardner1, D. Cook1, J. Pfister1, K. Panter1
INSTITUTIONS (ALL): 1. Poisonous Plant Research Laboratory, USDA‐ARS, Logan, UT, United States.
KEYWORDS: Delphinium, Larkspur, MLA
ABSTRACT BODY: Delphinium spp. contain numerous norditerpenoid alkaloids which are structurally delineated as 7, 8‐
methylenedioxylycoctonine (MDL) and N‐(methylsuccinimido) anthranoyllycoctonine (MSAL)‐type alkaloids. The
toxicity of many tall larkspur species has been primarily attributed to their high concentration of MSAL‐type alkaloids,
such as methyllycaconitine (MLA), which are typically 20 times more toxic than MDL‐type alkaloids. However, the less
toxic MDL‐type alkaloids are often more abundant than MSAL‐type alkaloids in most Delphinium barbeyi and
Delphinium occidentale populations. Previous research demonstrated that MDL‐type alkaloids increase the acute
toxicity of MSAL‐type alkaloids. In this study, we examined the role of MDL‐type alkaloids on the overall toxicity of tall
larkspur plants to cattle while controlling for the exact dose of MSAL‐type alkaloids. Cattle were dosed with plant
material from two different populations of tall larkspur containing either almost exclusively MDL‐ or MSAL‐type
alkaloids. These two plant populations were combined to create mixtures with ratios of 0.3:1, 1:1, 5:1, and 10:1 MDL‐ to
MSAL‐type alkaloids. The dose that elicited similar clinical signs of poisoning in mice and cattle was determined for
each mixture based on the MSAL‐type alkaloid content. As the ratio of MDL‐ to MSAL‐type alkaloids increased, the
amount of MSAL‐type alkaloids required to elicit clinical signs decreased. These results indicate that the less toxic MDL‐
type alkaloids in tall larkspur exacerbate the toxicity of the MSAL‐type alkaloids. Consequently, both the amount of
MSAL‐type alkaloids and the amount of total alkaloids should be fully characterized to more accurately determine the
relative toxicity of tall larkspur plant material.
ABSTRACT FINAL ID: 2810
TITLE: REVISITING ASSUMPTIONS OF LINEARITY FOR RADIATION‐INDUCED CANCER: IMPLICATIONS FOR CHEMICAL
RISK ASSESSMENT.
AUTHORS (FIRST INITIAL, LAST NAME): R. Golden1, E. Calabrese2, 1
INSTITUTIONS (ALL): 1. ToxLogic LC, Potomac, MD, United States. 2. School of Public Health, University of
Massachusetts, Amherst, MA, United States.
KEYWORDS: Risk assessment, Radiation, Chemicals
ABSTRACT BODY: Because the linear no threshold (LNT) model used for chemical cancer risk assessment is explicitly
based on radiation carcinogenesis data, new findings about these data suggest that the LNT default be reexamined.
METHODS An assessment approach involving reanalysis of all relevant data on radiation carcinogenesis, including
recently discovered documents in the DOE archives and publications by Calabrese (2011), challenges the basis of the
LNT model by showing that it rests on questionable experimental data. If the foundation of linearity for radiation
carcinogenesis is unreliable, so must be the regulatory structure built on it for chemical risk assessment. This
presentation describes the controversy about the low‐dose radiation studies, the history of the NAS Safe Drinking
Water Committee (SDWC), and the process which led to endorsing the LNT model. RESULTS Reanalysis of historical
and new radiation carcinogenesis data reveals that the linear concept was highly uncertain with the threshold issue the
subject of substantial debate. This involved an influential advocate of the no‐threshold concept, radiation geneticist
and Nobel‐laureate H.J. Muller. Because none of this was known in 1977 the SDWC embraced the LNT and endorsed a
similar approach for chemical cancer risk assessment. Reconsideration of the LNT concept is timely given recent NAS
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reports (Applications of Toxicogenomic Technologies to Predictive Toxicology & Risk Assessment & Toxicity Testing in
the 21st Century: A Vision & a Strategy). The methods envisioned in both reports permit a more sophisticated ability to
experimentally examine the shape of dose‐response curves for radiation and chemicals with greater precision.
CONCLUSION While prudent in 1977 to use the LNT model for cancer risk assessment, questions about the underlying
basis for this decision now casts doubt on key assumptions. Given advancements in toxicology over the past 30 years
for understanding thresholds and dose‐related transitions these methods should serve as the basis for evidence‐based
cancer risk assessment.
ABSTRACT FINAL ID: 2811
TITLE: PROBABILITY OF ACUTE ILLNESS FROM PRE‐PLANT FIELD FUMIGATION WITH METHYL IODIDE
AUTHORS (FIRST INITIAL, LAST NAME): R. Cochran1, J. H. Ross1, M. E. Ginevan2
INSTITUTIONS (ALL): 1. Gem Quality Risk, Inc, Sacramento, CA, United States. 2. M.E. Ginevan & Associates,
Sacramento, MD, United States.
KEYWORDS: pesticide, risk assessment
ABSTRACT BODY: The California Department of Pesticide Regulation's (DPR) Risk Characterization Document
estimated the Margins of Exposure for bystanders were single digits or less from methyl iodide (MeI) used as a pre‐
plant field fumigant. We adopted a different approach to estimating the risk of bystander illness from this use of MeI.
The overall probability of an event (people having adverse effects) is the product of the probabilities of all the critical
elements leading to that event. Consequently, we analyzed the assumptions underlying both the exposure estimates
and selection of the toxicological point of departure that DPR made. Our calculations indicate the probability of MeI
illness is about 2x10‐5, and DPR’s assumed numerical safety factors would drop that likelihood another 28,000 fold. Our
findings are contrary to DPR's conclusions. The validity of our findings is reflected in the illness report data for methyl
bromide (MeBr), the homologous fumigant that MeI is replacing. From 1992‐2007 approximately 3 of 4923 yearly pre‐
plant field applications of MeBr resulted in illness reports in CA. Examination of the CA illness reports revealed that the
symptoms could be attributed to effects of the co‐applied warning agent, chloropicrin. As neither the exposures nor
the acute toxicological endpoints (NOEL for clinical signs = 91.8 mg/kg‐day [MeBr] and 37 mg/kg‐day [MeI]) for the two
chemicals are appreciably different, the illness report data tends to support our contention that the use of MeI as a pre‐
plant field fumigant is unlikely to cause illnesses.
ABSTRACT FINAL ID: 2812
TITLE: AGENT ORANGE: 40 YEAR HISTORY & NEW CONCERNS
AUTHORS (FIRST INITIAL, LAST NAME): W. Dick1, T. Irons1
INSTITUTIONS (ALL): 1. Environmental Health, Veterans Affairs, Washington, DC, United States.
KEYWORDS: agent orange herbicide, tcdd dioxin, risk assessment
ABSTRACT BODY: Agent Orange (AO) was one of several tactical phenoxy herbicides known as the Rainbow Herbicides
that were used to destroy crops and enemy cover during the Vietnam War. The US military sprayed nearly 11 million
gallons over the country from 1961 until the campaign ceased in 1971. Later, it was determined that AO was
contaminated with the highly toxic 2,3,7,8‐tetrachlorodibenzo‐p‐dioxin (TCDD). Since the 1970s, Vietnam Veterans (VV)
have attributed certain medical conditions and birth defects to AO exposure. While many studies have examined the
health effects of AO and TCDD, epidemiologic research has been hindered by a lack of reliable exposure data. Due to
continuing uncertainty about long‐term health effects, Veterans Affairs (VA) asked the Institute of Medicine (IOM) of
the National Academy of Sciences to review the scientific literature on AO and its components. In addition to studies of
VV, IOM reviewed studies on pesticide applicators, production workers, and industrial accidents. IOM began publishing
biennial reviews in 1994. Thus far, only chloracne and certain cancers have been identified as having Sufficient Evidence
of an Association to exposure, meaning the epidemiologic evidence supports a positive association and that chance,
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bias, and confounding have been ruled out. VA has used the IOM findings to help guide policy decisions on disability
compensation. Recently, Veterans who did not serve in Vietnam expressed concerns about exposure to AO residue in
aircraft they flew from 1972‐82 after the planes were retired from Vietnam. VA carefully reviewed available scientific
reports on the chemistry, toxicity, environmental fate, routes of human exposure, and bioavailability of AO and TCDD,
as well as US Air Force sampling reports detailing the levels of contamination of the planes. It was concluded that the
potential for long‐term adverse health effects among crew members from exposure to TCDD residue in these planes
was minimal. As evidenced by these recent concerns, AO exposure and associated adverse health effects continues to
be a controversial topic that impacts the military, policy, and healthcare communities.
ABSTRACT FINAL ID: 2813
TITLE: DERIVATION OF “F” VALUES FOR DETERMINING CHILD RESISTANT PACKAGING OF PHARMACEUTICAL
PRODUCTS
AUTHORS (FIRST INITIAL, LAST NAME): E. V. Sargent1, 2, B. D. Naumann3
INSTITUTIONS (ALL): 1. EV Sargent LLC, Clearwater, FL, United States. 2. School of Public Health, University of Medicine
and Dentistry of New Jersey, Piscataway, NJ, United States. 3. Merck & Co, Inc, Whitehouse Station, NJ, United States.
KEYWORDS: F Values, Poisoning, Packaging
ABSTRACT BODY: The Poison Prevention Packaging Act (PPPA) promulgated by the CPSC establishes standards for
packaging of household substances to protect children from serious personal injury or serious illness resulting from
handling, usage or ingestion of the substance. Child resistant packaging requirements are applicable to both
prescription and over‐the‐counter (OTC) medications administered by the oral route and testing is required to
demonstrate the packaging is safe. The “F” value is defined as the number of individual dose units that can cause
serious illness or injury in a 25 lb. (11.4 kg) child and is used to guide the design of product packaging (e.g., blister packs)
and in the tests to evaluate safety. Failure occurs when a 25 lb. child can gain access to this number of tablets or
capsules in 10 minutes. While guidance is available on the conduct and reporting of packaging test results, very little
guidance is available on specific methods for conducting risk assessments to determine “F” values. The purpose of this
poster is to provide examples of how data are used to determine “F” values for specific oral pharmaceutical products.
Many oral pharmaceutical products are not approved for use in pediatric patients, hence direct clinical dose response or
pharmacokinetic data for a 25 lb. child are not available. In these cases risk assessments can be conducted by applying a
weight‐of‐evidence approach to evaluate: 1) acute and chronic animal toxicology data, 2) adult clinical dose response
data scaled to children, and 3) post‐marketing surveillance reports of acute overdosage in children. It is not suggested
that a single method for determining F values can be applied to all pharmaceuticals; however, further scientific dialogue
on the processes and procedures for determining F values is necessary to gain consensus and consistency on the
appropriate use of data, documentation and transparency.
ABSTRACT FINAL ID: 2814
TITLE: INSIGHTS INTO SOME SIGNIFICANT IMPLICATIONS OF APPLYING US EPA’S DRAFT ORAL TOXICITY FACTORS FOR
DIOXIN AND ARSENIC
AUTHORS (FIRST INITIAL, LAST NAME): J. T. Haney1
INSTITUTIONS (ALL): 1. Toxicology Division, Texas Commission on Environmental Quality, Austin, TX, United States.
KEYWORDS: dioxin, arsenic, risk
ABSTRACT BODY: The TCEQ conducted a risk assessment using a unique set of dioxin and inorganic arsenic intake
estimates, risk/hazard estimates, and applications to the general population for various media based on the USEPA
draft oral toxicity factors for dioxin (SFo, RfD) and arsenic (SFo). Some of the specific new implications that result are
significant in a regulatory context, for public health, and/or the public’s perception of risk. For example, based on a
TCEQ‐derived mean intake TEQ estimate for D/Fs and dioxin‐like PCBs for breastmilk‐fed infants, infant exposure due to
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nursing over the first year of life alone would result in a lifetime cancer risk well above the upper end of regulatory
acceptable risk. One new way to interpret this is that if all mothers of children born over the last decade had breastfed
their infants, the draft dioxin SFo would predict over 26,000 cancers in those 41 million children at some point in their
lives. This may be viewed as a public health paradox given that USEPA and FDA recommend breastfeeding as a healthy
practice. Taking into account that only around 41% of children born over the last decade were breastfed (at least 6
months), the draft SFo‐predicted number of excess lifetime cancers due to breastfeeding those children would drop to
around 11,000. Including childhood through adulthood mean TEQ intake estimates from food results in an additional
significant lifetime cancer risk, that when applied to children born over the last decade would predict over 50,000
additional cancers in those children at some point in their lives. Thus, the draft dioxin SFo predicts a significant excess
lifetime cancer burden (around 61,000 additional cancers from exposure through breastmilk plus food) for children
born over the last decade that were breastfed. Other specific new application examples are reported by TCEQ which
provide fresh knowledge and insight into the implications of these draft USEPA toxicity factors, a thorough
understanding of which is important in risk communication with risk managers and the public.
ABSTRACT FINAL ID: 2815
TITLE: ASSESSMENT OF GENOTOXIC POTENTIAL OF CR(VI) IN THE INTESTINE VIA IN VIVO INTESTINAL MICRONUCLEUS
ASSAY AND IN VITRO HIGH CONTENT ANALYSIS IN DIFFERENTIATED AND UNDIFFERENTIATED CACO‐2
AUTHORS (FIRST INITIAL, LAST NAME): M. A. Harris1, C. M. Thompson1, J. C. Wolf2, Y. Fedorov3, J. Hixon4, D. M.
Proctor5, M. Suh5, L. C. Haws4
INSTITUTIONS (ALL): 1. ToxStrategies, Katy, TX, United States. 2. Experimental Pathology Laboratories, Arlington, VA,
United States. 3. TFS Cellomics, Pittsburgh, PA, United States. 4. ToxStrategies, Austin, TX, United States. 5.
ToxStrategies, Rancho Santa Margarita, CA, United States.
KEYWORDS: hexavalent chromium (Cr(VI)), high content analysis (HCA), risk assessment
ABSTRACT BODY: Oral exposure to high concentrations of hexavalent chromium [Cr(VI)] induces intestinal redox
changes, villous cytotoxicity, crypt hyperplasia, and intestinal tumors in mice. As part of a multifaceted investigation
into the mode action (MOA) for these tumors, in vivo and in vitro micronucleus (MN) assays were conducted. Intestinal
tissue sections from mice exposed to 0.1‐180 mg/L Cr(VI) for 7 or 90 days were Feulgen‐stained, digitized, and analyzed
for aberrant nuclei in intestinal crypts. MN formation was not elevated in crypts at any Cr(VI) concentration or time
point. In vitro MN assays were performed in Caco‐2, CHO‐K1, and A549 cells. Cr(VI) increased MN formation only in
A549, and induced fewer MN than mitomycin‐C. In separate studies, Caco‐2 cells (a well accepted in vitro model of small
intestine epithelium) were grown for 1 day (proliferating/undifferentiated) or 21 days (confluent/differentiated) to
recapitulate intestinal crypt and villous cells, respectively. Cells were then treated with Cr(VI) for 24 hours. At
cytotoxic/cytostatic concentrations, Cr(VI) increased the nuclear staining of both 8‐OHdG and phosphorylated H2AX. In
contrast, at noncytotoxic/noncytostatic concentrations, only 8‐OHdG nuclear staining was increased. Taken together,
these findings suggest that Cr(VI) is weakly genotoxic, and that Cr(VI) induces DNA double stand breaks at higher
concentrations than oxidative DNA damage in proliferating Caco‐2 cells. The findings also suggest that oxidative DNA
damage may be the primary form of genotoxicity at low Cr(VI) concentrations in vivo. Further, the lack of MN in crypts
at all doses and both time points suggests that cytotoxicity in villi causes the proliferative response in crypts, rather
than genotoxicity or cytotoxicity within the crypts.
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ABSTRACT FINAL ID: 2816
TITLE: Use of constrained logistic regression models for the dose‐response analysis of beryllium sensitization and
chronic beryllium disease with mean exposure
AUTHORS (FIRST INITIAL, LAST NAME): G. Hixon1, D. Proctor2
INSTITUTIONS (ALL): 1. ToxStrategies, Inc, Austin, TX, United States. 2. ToxStrategies, Inc, Rancho Santa Margarita, CA,
United States.
KEYWORDS: beryllium, dose‐response modeling, sensitization
ABSTRACT BODY: Conventional logistic regression models are routinely used for quantitative risk assessment, yet these
approaches have not typically yielded logical or well‐fitting models relating risk of beryllium sensitization (BeS) or
chronic beryllium disease (CBD) with occupational exposure to beryllium (Be). The lack of a robust model has lead to
research into various dosimetrics, and other potential predictor variables including particle size and solubility, dermal
exposure, and genotypes. However, because CBD and BeS only occur with exposure to Be (i.e., no background rate of
BeS or CBD among unexposed individuals), conventional modeling approaches for BeS and CBD are inherently incorrect
as they will yield a non‐zero probability of BeS or CBD for employees with no exposure. To develop models for BeS and
CBD prevalence constrained to zero cases at zero exposure, we obtained individual‐level data describing mean
exposure and the occurrence of BeS and CBD, as well as other potential predictor variables, that were originally
published in Henneberger et al. (2001). All significance testing was conducted via stepwise likelihood ratio tests for
nested models. A small number of outliers were identified and addressed via dummy‐variable coding in the models of
both CBD and BeS, and the residual deviance for the final models demonstrated excellent fit. Average exposure was a
highly significant predictor of CBD among long‐term workers, X^2(1)=73.78, p<.001. It was also a highly significant
predictor of BeS among short‐term workers and among short‐term and long‐term workers combined, X^2(1)=47.07 and
X^2(1)=116.92, p’s<.001, respectively. Although currently limited to data from one study and one dosimetric, the
strength and clarity of these results reflect our use of a sophisticated and technically correct modeling approach.
Application of constrained regression models to other data sets should provide improved information to assess the risk
of BeS and CBD with occupational Be exposure.
ABSTRACT FINAL ID: 2817
TITLE: CONSIDERATIONS FOR A HEALTH‐BASED SURFACE DUST CLEANUP CRITERION FOR BERYLLIUM
AUTHORS (FIRST INITIAL, LAST NAME): E. Shay2, E. J. de Gandiaga1, A. K. Madl1
INSTITUTIONS (ALL): 1. ChemRisk LLC, Aliso Viejo, CA, United States. 2. ChemRisk LLC, Pittsburgh, PA, United States.
KEYWORDS: beryllium, surface dust, risk assessment
ABSTRACT BODY: The exposure‐response patterns with beryllium sensitization (BeS), chronic beryllium disease (CBD)
and lung cancer are influenced by a number of biological and physicochemical factors. Despite reductions in airborne
workplace exposure levels, BeS and CBD continue to be reported in workers. Recent studies have suggested dermal Be
exposure as a viable pathway for BeS. The feasibility of deriving a human health‐based surface dust cleanup criterion
(SDCC) for Be was assessed based on toxicology and health risk factors via all potential routes of exposure. Available
data on Be‐specific and general exposure factors were evaluated, including 1) Be physicochemical characteristics,
bioavailability and influence on disease prevalence by different routes of exposure, and 2) surface dust dissipation,
resuspension, and transfer. SDCC for non‐cancer and cancer endpoints were derived from a combination of modern
methods applied for occupational, residential and building reentry surface dust criteria. The most conservative SDCCNC
estimates were derived for dermal exposure (5‐379 µg/100 cm2 for 0.1‐1% damaged skin and 17‐3,337 µg/100 cm2 for
intact skin), whereas the SDCCCA for inhalation exposure ranged from 51 to 485 µg/100 cm2. Although there are a
number of factors that influence the range of best and worst‐case SDCC estimates, it is clear the non‐health based
surface criteria under the DOE Be Rule (0.2 µg/100 cm2) is highly conservative for minimizing exposure and potential
associated risks of Be contaminated surfaces for release to non‐Be industrial or public sector use. Despite confidence
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that one may place in the protective nature of a selected Be surface dust limit, additional challenges exist with sampling
and analysis procedures, data variability and interpretation of surface dust information in relation to background
concentrations. Although care should be taken to prevent exposures from surface contamination when interpreting
surface dust data, this evaluation should provide useful guidance with regard to manufacturing, equipment or property
remediation for transfer to non‐Be applications.
ABSTRACT FINAL ID: 2818
TITLE: USING TRPV1 CHANNEL ACTIVITY TO PREDICT THE EYE STINGING POTENTIAL OF BABY CLEANSERS
AUTHORS (FIRST INITIAL, LAST NAME): A. Forsby1, K. Norman2, J. EL Andaloussi‐Lilja1, J. Lundqvist1, V. Walczak3, R.
Curren2, K. Martin3, N. Tierney3
INSTITUTIONS (ALL): 1. Department of Neurochemistry, Arrhenius Laboratories for Natural Science, Stockholm
University, Stockholm, Sweden. 2. Institute for In Vitro Sciences, Gaithersburg, MD, United States. 3. Johnson &
Johnson Consumer and Personal Products Worldwide, Skillman, NJ, United States.
KEYWORDS: TRPV1, eye stinging, in vitro testing
ABSTRACT BODY: The Transient Receptor Potential Vanilloid type 1 (TRPV1) cation channel is a well characterized pain‐
inducing receptor. In this study we sought to predict human eye stinging of 19 baby bath and shampoo formulations by
evaluating TRPV1 activity. The NociOcular test, a novel recombinant neuronal in vitro model with high expression of
functional TRPV1 channels was used to test different shampoo formulations containing surfactants, preservatives, and
fragrances. The increase in intracellular free Ca2+ was analysed by fluorescence during exposure. TRPV1‐specific Ca2+
influx was abolished when the TRPV1 channel antagonist capsazepine was applied to the cells prior to shampoo
samples. The data generated using the NociOcular test were then compared to the existing human clinical eye sting
data on these products. An adult shampoo, used as the positive control, was the most active sample tested in the
NociOcular test and also induced the worst stinging sensation in the human clinical test. The negative control, a
marketed baby shampoo, was negative in both tests. Seven of the formulations induced stinging in the human test, and
of those six were positive in the NociOcular test. Twelve of the formulations were classified as non‐stinging in the
human test, and of those ten were negative in the NociOcular test. Established in vitro tests for eye irritation were
unable to correctly predict the human stinging sensation of the baby products. Our data support that the TRPV1
channel is a principle mediator of eye stinging sensation induced by baby bath and shampoo formulations and that the
NociOcular test may be a valuable in vitro tool to predict human eye stinging sensation.
ABSTRACT FINAL ID: 2819
TITLE: ESTROGEN‐MEDIATED SIGNALING DIFFERENCES RELATED TO CELL VIABILITY IN ANDROGEN‐DEPENDENT AND
ANDROGEN‐INDEPENDENT PROSTATE CANCER CELLS
AUTHORS (FIRST INITIAL, LAST NAME): L. Koong1, C. S. Watson1
INSTITUTIONS (ALL): 1. University of Texas Medical Branch, Galveston, TX, United States.
KEYWORDS: Estrogen, Prostate Cancer, Cell Death
ABSTRACT BODY: Prostate cancer is the 2nd‐most prevalent cancer among men, and causes highest mortality in men
over the age of 75. Tumors in the prostate typically begin as androgen‐dependent, and respond to androgen‐
deprivation therapy. Some patients, however, relapse and return with aggressive tumors, characterized by androgen‐
independent growth, and are administered estrogens, such as diethylstilbestrol (DES) as a form of therapy. The aim of
this study is to elucidate the signaling mechanisms and differences between androgen‐dependent (LAPC‐4) and
androgen‐independent (PC‐3) prostate cancer cells following treatment with estradiol (E2) or DES (10‐14‐10‐6 M). Cells
were treated with E2 or DES for 3 days and viability was measured using the MTT assay. In LAPC‐4 cells, E2 decreased
viability at all concentrations studied, while there was no significant change in PC‐3 cells. DES was significantly effective
in LAPC‐4 cells from 10‐14‐10‐12 and 10‐6 M, but there was no viability decrease in PC‐3 cells. Mitogen‐activated protein
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kinases (MAPKs) are rapidly activated by estrogens in wide variety of cells. We showed that extracellular signal‐
regulated kinase (ERK) and c‐Jun N‐terminal kinase (JNK) are phospho‐activated by E2 and DES in LAPC‐4 cells, using our
plate immunoassay. In PC‐3 cells, ERK was initially deactivated by E2 after 1 minute, was strongly activated after 15
minutes, and activation was sustained for the duration of the assay. E2 deactivated JNK after 5 minutes of treatment.
Apoptosis was studied via measurement of caspases 8 and 9 activities over 24 hours in LAPC‐4 cells. Caspase 8 was
activated after 16 hours of E2 treatment, but caspase 9 was not activated. Experiments in PC‐3 cells and using DES are
still on‐going. Based on these results, we have concluded that E2 and DES elicit differing signaling responses in
androgen‐dependent and androgen‐independent prostate cancer cells, affecting their survival.
ABSTRACT FINAL ID: 2820
TITLE: MODE OF ACTION OF STYRENE MOUSE LUNG TUMORS: NO LUNG TOXICITY IN CYP2F1 HUMANIZED MICE
SUPPORTS LACK OF HUMAN RELEVANCE.
AUTHORS (FIRST INITIAL, LAST NAME): G. Cruzan1, J. Bus2, J. Harkema2, M. Banton3, S. Sarang4
INSTITUTIONS (ALL): 1. ToxWorks, Bridgeton, NJ, United States. 2. Dow Chemical Company, Midland, MI, United
States. 3. Lyondell Chemical Company, Houston, TX, United States. 4. Shell International, Houston, TX, United States.
KEYWORDS: mode of action, human transgene, CYP2F
ABSTRACT BODY: Styrene induces lung tumors in mice, but not in rats. The hypothesis that the mouse lung tumors are
mediated by mouse specific CYP2F2 generated cytotoxic, ring‐oxidized metabolite(s) producing repeated localized
injury to Clara cells is supported by cytotoxicity in Clara cells and increased cumulative BrdU‐labeling in both proximal
and terminal bronchioles in C57BL/6 (wild‐type, WT) mice treated with 400 mg/kg/day styrene for 5 days by gavage
compared to WT control mice. No evidence of Clara cell toxicity or increased cumulative LI was observed in the
pulmonary airways of CYP2F2(‐/‐) [knockout] mice treated with styrene. In order to assess the human relevance of the
CYP2F‐mode of action (MOA), a human CYP2F1,2A13,2B6 transgene was inserted into the DNA of CYP2F2(‐/‐) mice.
These transgenic mice produce human CYP2F1 protein in lung cells. Styrene was injected intraperitoneally at 200
mg/kg/day for 5 consecutive days to the 2F2‐KO/2F1,2A13,2B6‐transgenic (TG) mice. There was no evidence of
cytotoxicity from styrene in these mice. The BrdU labeling index in terminal bronchioles was 3% and 3.8%, respectively,
in WT and TG controls and 40% and 2.7%, respectively, in WT and TG mice dosed with styrene. There was a significant
increase in the number of epithelial cells lining the terminal bronchioles in WT, but not TG, mice exposed to styrene. The
lack of cytotoxicity in TG mice indicates that the CYP2F MOA is not operative in humans and suggests that the mouse
lung tumors are not relevant for human risk assessment.
ABSTRACT FINAL ID: 2821
TITLE: ARSENIC AND CHROMIUM IN THE DRINKING WATER PROMOTE TUMORIGENESIS IN A MOUSE COLITIS‐
ASSOCIATED COLORECTAL CANCER MODEL THROUGH ROS‐MEDIATED WNT/Β‐CATENIN SIGNALING PATHWAY
AUTHORS (FIRST INITIAL, LAST NAME): X. Wang1, A. Mandal1, H. Saito1, J. Pulliam1, E. Lee1, J. Lu1, L. Li2, B. Shelton1, T.
Tucker1, B. Evers1, Z. Zhang1, X. Shi1
INSTITUTIONS (ALL): 1. University of Kentucky, Lexington, KY, United States. 2. Case Western Reserve University,
Cleveland, KY, United States.
KEYWORDS: carcinogenic metals, colorectal cancer, ROS
ABSTRACT BODY: Carcinogenic metals exposure, such as trivalent arsenic [As(III)] and hexavalent chromium [Cr(VI)],
through drinking water is a major global public health problem and is associated with various cancers. However, the
mechanism of their carcinogenicity remains unclear. In this study, we used azoxymethane/dextran sodium sulfate
(AOM/DSS)‐induced mouse colitis‐associated colorectal cancer model to investigate their tumorigenesis. Our results
demonstrate that exposure to As(III) or Cr(VI), alone or in combination, together with AOM/DSS pretreatment has a
promotion effect, increasing the colorectal tumor incidence, multiplicity, size, and grade, which were confirmed by the

2012 Society of Toxicology Annual Meeting
Late‐Breaking Abstracts
immunohistochemistry of proliferating cell nuclear antigen and Iba1. Two‐dimensional differential gel electrophoresis
coupled with mass spectrometry revealed that As(III) or Cr(VI) alone treatment significantly changed the density of
proteins. The expression of β‐catenin and phospho‐GSK was increased in the treatment of carcinogenic metals alone.
Concomitantly, the expression of NADPH oxidase1 (NOX1) and the level of 8‐OHdG were also increased in the treatment
of carcinogenic metals alone. Antioxidant enzymes, such as superoxide dismutases (SOD) and catalase, were
decreased. Similarly, in an in vitro system, exposure of carcinogenic metals to CRL‐1807 cells increased reactive oxygen
species (ROS) generation, the expression of β‐catenin, phospho‐GSK, and NOX1. Inhibition of ROS generation by
addition of SOD or catalase inhibited β‐catenin expression and activity. Our study provides a new animal model to study
the carcinogenicity of As(III) and Cr(VI) and suggest that As(III) and Cr(VI) promote colorectal cancer tumorigenesis
through ROS‐mediated Wnt/β‐catenin signaling pathway.
ABSTRACT FINAL ID: 2822
TITLE: CIGARETTE SMOKE‐INDUCED EVASION OF APOPTOSIS AND ENHANCED NEOPLASTIC TRANSFORMATION IN
HUMAN BRONCHIAL EPITHELIAL CELLS
AUTHORS (FIRST INITIAL, LAST NAME): H. Dou1, J. Sun1, Z. Chen1, J. Nie1, W. Fan2, J. Tong1, J. Li1
INSTITUTIONS (ALL): 1. School of Public Health, Medical College of Soochow University, Suzhou, China. 2. Hope
Industry & Trade Co, Ltd, Tianjin, China.
KEYWORDS: Cigarette smoke, Transformation, Evasion of apoptosis
ABSTRACT BODY: It is well known that exposure to cigarette smoke induces several DNA lesions cells. It is not fully
elucidated whether these lesions are repaired to restore fedility or induces apoptosis, programmed cell death.
Apoptosis is a tightly regulated cell suicide program that plays an essential role in the maintenance of tissue
homeostasis via elimination of redundant or abnormal cells in the organism. The evasion of apoptosis may lead to
undesirable cell survival and proliferation which are recognized hallmarks of cancer. We have exposed immortalized
human bronchial epithelial cells (BEAS‐2B) to cigarette smoke and examined the extent of smoke‐induced apoptosis
and neoplastic transformation. Our results indicated a significant reduction in apoptosis and enhanced neoplastic
transformation as compared to those in normal cells Time course experiments revealed aberrant methylation of CpG
islands of RAS association domain family protein 1A (RASSF1A) and O6‐methylguanine‐DNA‐methyltransferase (MGMT):
their activities were down‐regulated along with disrupted apoptosis and repair of DNA adducts. Moreover, our
observations suggested: (i) cigarette smoke‐induced damage in BEAS‐2B cells is not necessarily lethal after long‐term
exposure, (ii) inhibition of apoptosis could harbor a substantial population of abnormal cells to survive and effectively
become malignant, and (iii) the potency of cigarettes as a carcinogen may be from its ability to induce aberrant genes
expression and failure to trigger apoptosis resulting in cell survival, enhanced colony formation and the subsequent
neoplastic transformation.
ABSTRACT FINAL ID: 2823
TITLE: EVALUATING THE CONTRIBUTION OF SPERMINE OXIDASE IN INFLAMMATION, DNA DAMAGE, AND COLON
TUMORIGENESIS IN A MURINE MODEL
AUTHORS (FIRST INITIAL, LAST NAME): C. DeStefano Shields1, A. C. Goodwin2, S. W. Van Meerbeke2, H. M. O'Hagan2, C.
L. Sears2, R. A. Casero1, 2
INSTITUTIONS (ALL): 1. Program in Molecular & Translational Toxicology, Johns Hopkins Bloomberg School of Public
Health, Baltimore, MD, United States. 2. Department of Oncology, Johns Hopkins University School of Medicine,
Baltimore, MD, United States.
KEYWORDS: Carcinogenesis, Oxidative DNA Damage, Polyamines
ABSTRACT BODY: Inflammation is thought to drive 20‐30% of epithelial cancers, though the molecular mechanisms
connecting inflammation and carcinogenesis are not well characterized. Polyamine metabolism is frequently
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dysregulated in cancer, and we have shown that spermine oxidase (SMO/gene designation Smox), a catabolic enzyme
in the polyamine pathway, is induced by infectious agents, cytokines, and various toxicants. SMO activity produces
H2O2 and the reactive aldehyde 3‐aminopropanal, and SMO activity in response to inflammatory stimuli may play an
important role in carcinogenesis. SMO is induced by the human pathogen enterotoxigenic Bacteriodes fragilis (ETBF), a
global etiologic agent of human diarrheal disease implicated as a risk factor for colorectal cancer (CRC). A model for
colorectal cancer has been established using ETBF‐infected multiple intestinal neoplasia (Min(Apc+/‐) )mice which we
found to have elevated SMO in the colonic epithelium. Our studies using ETBF‐infected Min(Apc+/‐) mice and the SMO
inhibitor MDL 72527 [N1,N4 ‐bis(2,3‐butadienyl)‐1,4‐butanediamine] show a drastic reduction in colon tumors. Inhibition
of SMO by MDL 72527 also decreases markers of oxidative DNA damage. Here we characterize Smox+/‐ and Smox‐/‐ mice
+/‐ ETBF including evaluation of compensatory polyamine enzyme expression and activity, measurements of changes in
cytokine response, identification of markers of oxidative DNA damage, and assessment tumor formation. Initial
characterization indicates that inflammation is reduced as SMO expression is reduced. Our studies with both the Smox
knockout mouse and the inhibitor MDL 72527 indicate that SMO is a rational target for chemoprevention therapies in
patients with chronic inflammatory conditions linked to cancer. (Supported by NIEHS ES07141, NIH/NCI CA98454, and
CA51085)
ABSTRACT FINAL ID: 2824
TITLE: K‐RAS CODON 12 GGT TO GAT MUTATION IS NOT ELEVATED IN THE DUODENUM OF MICE SUBCHRONICALLY
EXPOSED TO HEXAVALENT CHROMIUM IN DRINKING WATER
AUTHORS (FIRST INITIAL, LAST NAME): T. J. O'Brien1, D. Hao1, M. Suh2, D. Proctor2, C. M. Thompson3, M. A. Harris3, B. L.
Parsons4, M. B. Meyers4
INSTITUTIONS (ALL): 1. Department of Pharmacology and Physiology, George Washington University, Washington, DC,
DC, United States. 2. ToxStrategies, Inc., Rancho Santa Margarita, CA, United States. 3. ToxStrategies, Inc., Katy, TX,
United States. 4. National Center for Toxicological Research, US FDA, Jefferson, AR, United States.
KEYWORDS: hexavalent chromium, K‐ras mutation, mode of action
ABSTRACT BODY: Chronic exposure to high concentrations of hexavalent chromium [Cr(VI)] in drinking water induces
small intestinal tumors in mice, but the mode of action (MOA) for carcinogenicity is uncertain and could be informed by
assessing Cr(VI)’s genotoxicity and mutagenicity in the target tissue of the duodenal epithelium under conditions of the
cancer bioassay. Thus, binding of Cr to genomic DNA and K‐ras codon 12 GAT mutation frequency were evaluated in
intestinal epithelium of B6C3F1 mice exposed to sodium dichromate dihydrate (0.3‐520 mg/L) in drinking water for 7 and
90 days. Cr‐DNA binding increased in a time‐ and concentration‐dependent manner, reaching statistical significance at
higher concentrations (≥ 14 mg/L). Cr‐DNA binding in the non‐target tissues of the liver and oral mucosa was also
significantly increased, and in the liver measured at levels consistent with that of the duodenal epithelium at
carcinogenic doses. These findings suggest that Cr‐DNA binding may be a biomarker of exposure. The frequency of K‐
ras codon 12 GAT mutations was analyzed using allele‐specific competitive‐blocker PCR (ACB‐PCR) and by Sanger
sequencing of codons 12 and 13. K‐ras mutant fraction (MF) in duodenal epithelium was not increased with dose.
Moreover, it was approximately 100‐fold greater than expected (10‐2 to 10‐3), which may suggest that this tissue is
susceptible to neoplasia via a cytotoxicity/regeneration MOA. The lack of Cr(VI)‐induced K‐ras codon 12 GAT mutation
at carcinogenic doses suggests induction of this mutation through Cr‐DNA binding, or otherwise, is not an early key
event in the MOA of Cr(VI)‐induced duodenal carcinogenesis.
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ABSTRACT FINAL ID: 2825
TITLE: EVIDENCE‐BASED DOSE‐RESPONSE ASSESSMENT FOR TUMORIGENESIS FROM 1,4‐DIOXANE WITH RELEVNACE
FOR ORAL EXPOSURES
AUTHORS (FIRST INITIAL, LAST NAME): M. Dourson1, P. Nance1
INSTITUTIONS (ALL): 1. Toxicology Excellence for Risk Assessment (TERA), Cincinnati, OH, United States.
KEYWORDS: dioxane, hyperplasia
ABSTRACT BODY: 1,4‐Dioxane is commonly found in various consumer products and is used as a solvent in the
manufacture of other chemicals. Cancer studies in rodents have reported increases in tumors of the liver and nasal
cavity in both sexes of rats and mice. Additionally, increases in tumors of the mammary gland in female F344 rats and
peritoneal mesotheliomas in male F344 rats have been reported. Relevant studies in the literature were reviewed
pertaining to the genotoxicity and mode of action for the carcinogenic effects of 1,4‐dioxane. The data indicates that
1,4‐dioxane does not cause point mutations, DNA repair, or initiation in bioassays; however, 1,4‐dioxane does produce
tumor promotion and DNA synthesis. Additionally, extensive toxicity was observed in both the liver and nasal cavities
of rats and mice prior to the development of tumors. We also found that liver tumors are most consistently observed in
rats and mice, being evoked in each of several long‐term experiments. Other tumors, such as nasal tumors, occur less
frequently. We found “new” information regarding the lack of recording hyperplasia as an effect, due to the
occurrence of tumors. Consistent with the overall weight of the evidence, we conclude that regenerative hyperplasia is
the cause of tumors occurring in the liver and nasal cavity in contrast to EPA’s determination of a mutagenic mode of
action for 1,4‐dioxane. Using EPA (2005) guidelines, we determined that the key events in the mode of action for liver
and nasal tumor formation were cell killing, regenerative hyperplasia, and promotion of endogenously‐initiated tumors.
We agree with the U.S. EPA’s reference dose (RfD) of 0.03 mg‐kg/day based on a NOAEL of 9.6 mg‐kg/day for liver
toxicity, however we do not agree with the database uncertainty factor justification. Based on this RfD, we
recommend a maximum contaminant level goal (MCLG) of 210 µg/L for 1,4‐dioxane, using a relative source contribution
(RSC) of 20%.
ABSTRACT FINAL ID: 2826
TITLE: TOXICITY STUDIES OF SILICON DIOXIDE NANOPARTICLES IN RATS
AUTHORS (FIRST INITIAL, LAST NAME): J. Che1, S. Kim1, J. You1, E. Cho1, J. Yoon1, E. Kwon1, Y. Kim1, B. Kang1
INSTITUTIONS (ALL): 1. Biomedical Research Institute, Seoul National University Hospital, Seoul, Republic of Korea.
KEYWORDS: Silicon dioxide nanoparticle, Toxicity, Oral
ABSTRACT BODY: This study was conducted to evaluate the general toxicity of manufactured 30 nm silicon dioxide
nanoparticles (SDNP) after oral administration. In a single oral dose toxicity study, the approximate lethal dose was
over 1959 mg/kg in males and females. In 14‐day repeated dose toxicity studies, there was no toxic response up to 979.5
mg/kg. Based on the 14‐day study results and the OECD test guideline (No. 407), we then a performed 13‐week repeat
dose toxicity studies to evaluate the no‐observed‐adverse‐effect‐level (NOAEL) of SDNP. A total of 48 male and 48
female rats were divided into n=12/group, animals were treated orally with SDNP with daily doses ranging from 0, 244.9,
489.8, and 979.5 mg/kg for 13 weeks. No test article‐related effects were observed in a number of parameters including
mortality, clinical observations, body weight changes, food and water consumption, hematology, serum biochemistry,
urinalysis, organ weights, gross and histopathological findings. Biodistribution of SDNP in feces and spleen was
relatively higher than other tissues. Therefore, the NOAEL for SDNP might be thought 979.5 mg/kg in male and female
SD rats.
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ABSTRACT FINAL ID: 2827
TITLE: TOXICITY STUDIES OF IRON OXIDE NANOPARTICLES IN RATS
AUTHORS (FIRST INITIAL, LAST NAME): J. Che1, J. You1, S. Kim1, J. Yoon1, E. Cho1, Y. Kim1, E. Kwon1, B. Kang1
INSTITUTIONS (ALL): 1. Biomedical Research Institute, Seoul National University Hospital, Seoul, Republic of Korea.
KEYWORDS: Iron oxide nanoparticle, Toxicity, Oral
ABSTRACT BODY: This study was conducted to evaluate the general toxicity of manufactured 60 nm iron oxide
nanoparticles (IONP) after oral administration. In a single oral dose toxicity study, the approximate lethal dose was over
2000 mg/kg in males and females. In 14‐day repeated dose toxicity studies, there was no toxic response up to 1000
mg/kg. Based on the 14‐day study results and the OECD test guideline (No. 407), we then a performed 13‐week repeat
dose toxicity studies to evaluate the no‐observed‐adverse‐effect‐level (NOAEL) of IONP. A total of 48 male and 48
female rats were divided into n=12/group, animals were treated orally with IONP with daily doses ranging from 0, 250,
500, and 1000 mg/kg for 13 weeks. No test article‐related effects were observed in a number of parameters including
mortality, clinical observations, body weight changes, food and water consumption, hematology, serum biochemistry,
urinalysis, organ weights, gross and histopathological findings. Biodistribution of IONP in feces, spleen, lung and liver
was relatively higher than other tissues. Therefore, the NOAEL for IONP might be thought 1000 mg/kg in male and
female SD rats.
ABSTRACT FINAL ID: 2828
TITLE: IN‐VIVO INHALATION EXPOSURES TO SUPER‐PARAMAGNETIC IRON‐OXIDE NANO‐PARTICLES FOLLOWED BY
MAGNETIC PARTICLE DETECTION ANALYSIS. INFLUENCE OF NANOPARTICLE PROPERTIES ON LUNG DELIVERY
EFFICIENCY.
AUTHORS (FIRST INITIAL, LAST NAME): V. B. Mikheev1, 4, W. C. Forsythe1, 4, K. R. Minard2, 4, W. Wang3, 4
INSTITUTIONS (ALL): 1. Battelle Memorial Institute, Columbus, OH, United States. 2. Pacific Northwest National
Laboratory, Richland, WA, United States. 3. Oak Ridge National Laboratory, Oak Ridge, TN, United States. 4. Battelle
Center for Fundamental and Applied Systems Toxicology , Columbus, OH, United States.
KEYWORDS: nanoparticle inhalation, lung delivery, magnetic particle detection
ABSTRACT BODY: Assessing the potential risks associated with inhaled nanoparticles (NP) requires reliable methods for
nano‐aerosol generation and quantitative analysis of biodistribution. In this study, two groups of BALB‐C mice were
exposed to carboxyl‐coated superparamagnetic iron oxide NP ‐ but particles surface for each group was modified using
different methods. After a 4 hrs nose‐only exposure total lung delivery was measured using magnetic particle
detection. Nano‐aerosol was generated from NP suspended in water using a single‐jet Collison nebulizer that
employed helium as a carrier gas. After nebulization, airborne material was mixed and dried with HEPA‐filtered air.
Oxygen was added to maintain a level of ~20 % of volume before final delivery to a stainless steel, multi‐tier exposure
carousel. NP exposures employed 20 and 30 mice per study plus sham controls that were only exposed to HEPA‐filtered
air. Aerosol size and concentration were continuously monitored using a Scanning Mobility Particle Sizer. Gravimetric
filter analysis and respiratory physiology measurements were taken as well. Mass concentration and particle size were
~10 mg/m3 and 94 nm count median diameter (CMD) for one exposure versus ~17 mg/m3 and 69 nm CMD for the other.
Deposited particle mass in mouse lungs was ~ 3.2 µg and ~ 13.8 µg respectively. Based on difference in total inhaled
particle mass (~177 µg vs 290 µg) one would expect the second exposure to only deposit slightly more material than the
first (~5.2 µg rather than ~13.8 µg). The remaining difference is most likely attributed to size‐dependent deposition
efficiency and the possible influence of particle surface modification method.
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ABSTRACT FINAL ID: 2829
TITLE: THE IMPACT OF ENGINEERED NANOPARTICLES INCORPORATED INTO CONSUMER PRODUCTS ON BIOLOGICAL
AND ENVIRONMENTAL SYSTEMS
AUTHORS (FIRST INITIAL, LAST NAME): C. M. Sayes1
INSTITUTIONS (ALL): 1. Center for Aerosols & Nanomaterials Engineering, RTI International, Research Triangle Park, NC,
United States.
KEYWORDS: nanotoxicology, predictive models, consumer products
ABSTRACT BODY: Nanotechnology is most commonly driven by the increasing importance of very small particles in a
variety of applications. These applications mainly reside in technologies stemming from the electronic or optical sensing
approaches. With the advent of surface functionalization on very small particulates, however, gave way to the birth of
nanomedicine and nanotoxicology. Furthermore, little EHS research has been presented on engineered nanoparticles
incorporated into consumer or biomedical products. Our research continues to investigate the interface between the
hydrophobic nature of inorganic nanostructures and the hydrophilic nature of biology. As part of the R&D in biological
applications, we also study the unintended implications of engineered nanomaterials. Particles are carefully selected in
groups of similar physicochemical properties, characterized as they transform over time, and exposed to mammalian
and bacterial systems. Properties such as particle size, surface charge, and chemical composition are related to specific
pathway‐specific biological responses such as apoptotic, oxidative stress, or other immune or inflammatory events.
Lastly, using a life‐cycle analsyses approach, we study the transformation of engineered nanoparticles intended to be
incorporated into consumer products over time. Results of these studies provide insights on how engineered
nanomaterial features influence biological responses and thereby outline possible approaches for developing and
applying predictive models for biological responses caused by exposure.
ABSTRACT FINAL ID: 2830
TITLE: BIOMARKERS OF OCCUPATIONAL EXPOSURES TO CARBON NANOTUBES IN HUMANS
AUTHORS (FIRST INITIAL, LAST NAME): V. E. Kagan1, T. Khaliullin2, L. Fatkhutdinova2, R. Zalyalov2, A. Tkach3, A. Murray3,
E. Kisin3, A. Shvedova3
INSTITUTIONS (ALL): 1. Environmental and Occupational Health, University of Pittsburgh, Pittsburgh, PA, United States.
2. Kazan State Medical University, Kazan, Russian Federation. 3. NIOSH, Morgantown, WV, United States.
KEYWORDS: Carbon Nanotubes
ABSTRACT BODY: Large‐scale manufacturing of multiwalled carbon nanotubes (MWCNT) and their wide industrial and
biomedical applications raise concerns about potential adverse health effects, especially with respect to pulmonary and
systemic outcomes in humans. Of particular importance is the issue of identification of meaningful biomarkers relevant
to realistic occupational exposures. We used MWCNT obtained from a manufacturing facility (“NanotechCenter” Ltd.,
Tambov, Russia) where exposure levels were assessed due to reported excessive exposure of personnel. First, we
conducted systematic validation studies using animal and tissue cell models. The dose range was selected based on
measured levels of airborne MWCNT at the workplace during various operational procedures (NIOSH 5040 method).
Exposure to MWCNT (20‐80 µg/mouse) given by pharyngeal aspiration to C57BL/6 mice induced: i) acute inflammation,
early granulomatous lesions (7 days) and interstitial fibrosis (28‐60 days); ii) increase in biomarkers of inflammation
(MPO), pulmonary damage (LDH), fibrosis (TGF‐b, CA125), and oxidative stress (4HNE, protein carbonyls) in broncho‐
alveolar lavage fluid and serum. Treatment of murine and human airway cells with MWCNT caused dose/time
dependent oxidative stress and cytotoxicity. Based on these results ‐ documenting inflammatory and fibrogenic effects
of MWCNT ‐ several biomarkers were selected for assessments of health outcomes of exposure to MWCNT. The results
of ongoing cross‐sectional epidemiological study in which we performed initial assessments of biomarkers of
inflammation, early fibrosis and oxidative stress along with psychophysiological tests, cardiovascular and respiratory
function assessments in 13 exposed workers are presented.
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ABSTRACT FINAL ID: 2831
TITLE: ASSESSMENT OF TOXICITY AND STRESS RESPONSE PROTEIN EXPRESSION IN MOUSE AND HUMAN
MACROPHAGE‐LIKE CELLS AFTER EXPOSURE TO AMPHIPHILIC POLYMER‐ AND MERCAPTOACETIC ACID‐COATED
QUANTUM DOT AND GOLD NANOPARTICLES
AUTHORS (FIRST INITIAL, LAST NAME): D. Botta1, C. C. White1, X. Hu2, S. C. Stefanie1, X. Gao2, T. J. Kavanagh1
INSTITUTIONS (ALL): 1. Environmental and Occupational Health Sciences, University of Washington, Seattle, WA,
United States. 2. Bioengineering, University of Washington, Seattle, WA, United States.
KEYWORDS: quantum dot, nanoparticle, stress response
ABSTRACT BODY: Advances in nanotechnology have produced a popular class of fluorescent nanoparticles called
quantum dots (QDs). Compared with organic dyes and fluorescent proteins, QDs offer several unique advantages in
terms of spectral range, brightness, and photostability, but their constituent heavy metal content (e.g. Cd and Se) and
their nanoparticulate nature have raised concerns regarding their potential toxicity and/or immunomodulatory
properties. To add stability and increase their solubility, QDs are often coated with amphiphilic polymers. We tested the
toxicity of tri‐n‐octylphosphine oxide ‐ poly(maleic anhydride‐alt‐1‐tetradecene) modified CdSe/ZnS QDs (PMAT‐QD)
toward mouse RAW macrophages and human THP1 macrophages. As a comparison, we also tested gold nanoparticles
similarly coated with PMAT (PMAT‐Au), as well as CdSe/ZnS QDs and gold nanoparticles coated with mercaptoacetic
acid (MAA‐QD and MAA‐Au, respectively). We evaluated uptake, cytotoxicity, and the expression of select stress
response proteins (glutamate cysteine ligase catalytic (GCLC) and modifier (GCLM) subunits, and heme oxygenase‐1
(HMOX1)). Both cell lines internalized all four nanoparticle types. There was a slight decrease in cell survival associated
with PMAT‐QD exposure in THP‐1 cells, whereas RAW cells showed decrease survival following exposure to MAA‐Au.
There was a positive dose‐associated trend for increased expression of GCLM and HMOX1 in RAW cells for all particles,
whereas THP‐1 cells showed less robust induction in these stress response proteins. These data indicate that regardless
of the core particle composition, exposure to PMAT or MAA coated nanoparticles can cause stress response protein
induction. Thus, nanoparticle surface coatings are important determinants of protein stress responses in macrophages.
Supported by NIH Grants R01ES016189, P30ES007033 and T32ES007032.
ABSTRACT FINAL ID: 2832
TITLE: MULTI‐WALL CARBON NANOTUBES (MWCNTS) INDUCE THE LUNG DNA DAMAGE BY FIVE‐DAY INHALATION
EXPOSURE
AUTHORS (FIRST INITIAL, LAST NAME): J. Kim2, J. Sung2, K. Song2, J. Lee1, G. Lee3, S. Kim3, K. Ahn3, I. Yu1
INSTITUTIONS (ALL): 1. Institute of Nanoproduct Safety Research, Hoseo University, Asan, Republic of Korea. 2. KCL,
Incheon, Republic of Korea. 3. Department of Mechanical Engineering, Hanyang University, Ansan, Republic of Korea.
KEYWORDS: MWCNT, Comet Assay, Lung Cell
ABSTRACT BODY: 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, there is a serious lack of available information on the human health and environmental hazard of CNTs. For
this reason, we investigated inhalation toxic potential of MWCNTs. Seven‐week‐old rats were divided into 4 groups (5
rats in each group) such as fresh air control (0 mg/m3), the low dose group (0.15 mg/m3), the middle dose group (0.40
mg/m3) and the high dose group (1.0 mg/m3). Animals were exposed to MWCNTs for 5 days (6 hrs/day). MWCNTs were
generated by the designed generators. MWCNT concentrations in the exposure chambers were monitored in
accordance with NIOSH 0500 using a membrane filter. Furthermore, MWCNTs were sampled for elemental carbon
concentration analysis with a glass filter. There were no significant body weight changes, abnormal clinical signs and
mortality in experimental animals during the experiment. Single cell gel electrophoresis assay (Comet assay) was
conducted to find the DNA damage in the lung cells obtained from the right lung. The olive tail moments were
23.00±1.76, 30.39±1.96, 22.96±1.26 and 33.98±2.21 for the control, low, middle and high dose group, respectively.
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MWCNTs caused a statistically significant increase in the lung DNA damage at the high dose (1.0 mg/m3) comparing with
the negative control group.
ABSTRACT FINAL ID: 2833
TITLE: GENOTOXICITY OF SILVER NANOPARTICLES TO LUNG CELLS AFTER 12 WEEK INHALATION EXPOSURE TO
SPRAGUE‐DAWLEY RATS
AUTHORS (FIRST INITIAL, LAST NAME): H. Cho2, 5, J. Sung2, 5, K. Song2, J. Ji3, J. Lee1, H. Ryu2, J. Lee2, H. Park4, M. Cho5, I.
Yu1
INSTITUTIONS (ALL): 1. Institute of Nanoproduct Safety Research, Hoseo University, Asan, Republic of Korea. 2. KCL,
Incheon, Republic of Korea. 3. Samsung Electronics, Ltd., Suwon, Republic of Korea. 4. Korea Research Institute of
Standards and Scence, Daejeon, Republic of Korea. 5. School of Veterinary Medicine, Seoul National University, Seoul,
Republic of Korea.
KEYWORDS: silver nanoparticles, Comet assay, inhalation exposure
ABSTRACT BODY: Silver nanoparticles have used widespread in many consumer products. According to application on
various area, its toxicity has been studied actively. However, most study on the genotoxicity of silver nanoparticles is
performed in vitro studies. In this study, we evaluate the DNA damage on lung cell by repeated inhalation of silver
nanoparticles in Sprague‐Dawley rats. The male rats were exposed to silver nanoparticles for 12 weeks in whole body
inhalation chamber. The animals were divided into 1 control group and 3 dose groups and exposed to silver
nanoparticles (14‐15 nm diameter) at concentrations of 0.66 × 106 particles/cm3, (49 μg/m3, low dose), 1.41 × 106
particles /cm3, (117 μg/m3, middle dose), and 3.24 × 106 particles /cm3, (381 μg/m3, high dose) for 6 h/day and 12 weeks.
The animals were sacrificed after the 12‐weeks exposure period. DNA damage was assessed by the comet assay in the
lung cell obtained from the right lung. The Olive tail moment were 2.93 ± 0.19, 3.81 ± 0.23, 3.40 ± 0.22 and 5.16 ± 0.32 for
the control, low, middle and high dose level group, respectively. Although dose‐dependent manner was not shown,
significant increase in the level of DNA damage was observed in high dose level group.
ABSTRACT FINAL ID: 2834
TITLE: COMPETITIVE TISSUE DISTRIBUTION OF SILVER AND GOLD NANOPARTICLES AFTER 28 DAYS OF IV INJECTION
AUTHORS (FIRST INITIAL, LAST NAME): I. Yu1, J. Lee1, J. Sung2, H. Ryu2, K. Song2, N. Song3, M. Gulumian4
INSTITUTIONS (ALL): 1. Institute of Nanoproduct Safety Research, Hoseo University, Asan, Republic of Korea. 2. KCL,
Incheon, Republic of Korea. 3. Korea Research Institute of Standards and Science, Daejeon, Republic of Korea. 4.
National Institute for Occupational Health, Johannesburg, South Africa.
KEYWORDS: Silver nanoparticles, Gold nanoparticles, Tissue Distribution
ABSTRACT BODY: Gold (AuNPs, 14 nm) and silver nanoparticles (AgNPs, 15 nm), mixed or alone, were injected into the
tail vein of male Sprague‐Dawley rats for 28 days to examine the difference in tissue distribution. The rats were allowed
to recover for 28 days after the 28 days of administration. The dose groups (5 males per group for the administration
and 3 males for the recovery) were consisted of control, low AgNP (10 μg/kg), high (AgNP 100 μg/kg), low AuNP (10
μg/kg), high AuNP (100 μg/kg), low AgNP+ AuNP (10/10 μg/kg) and high AgNP+AuNP (100/100 μg/kg). AgNPs were
accumulated dose dependently in the liver, spleen, kidney, lung, brain, testis and blood. The mixed administration also
showed dose dependent increase of Ag concentration in the tissues, but the extent of Ag accumulation markedly
decreased, comparing with the Ag NPs alone. AuNPs were accumulated dose dependently in the liver, kidney, spleen,
and lung, but not in the brain, testis and blood. The mixed administration also showed dose dependent increase of Au
concentration in the tissues, but the extent of Au accumulation also markedly decreased. Accordingly, AgNPs and
AuNPs showed different tissue distribution and accumulation due to their composition and the mixed administration of
AgNPs with AuNPs resulted mutual reduction of their tissue distribution due to competitive interaction that is unknown
at this time.
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ABSTRACT FINAL ID: 2835
TITLE: MWCNTS (MULTI‐WALLED CARBON NANOTUBES) DISPERSION AND AEROSOLIZATION WITH HOT WATER
ATOMIZATION WITHOUT ADDITION OF ANY SURFACTANT
AUTHORS (FIRST INITIAL, LAST NAME): S. Kim1, G. Lee1, H. Lee1, J. Lee2, M. Moon2, I. Yu2, K. Ahn1
INSTITUTIONS (ALL): 1. Institute of Nanoproduct Safety Research, Hoseo University, Asan, Republic of Korea. 2.
Department of Mecanical Engineering, Hanyang University, Ansan, Republic of Korea.
KEYWORDS: MWCNT, Nanoparticle aerosol generation, Inhalation nanotoxicology
ABSTRACT BODY: CNTs are an important new class of technological materials that have numerous novel and useful
properties. MWCNTs are now in mass production because of its excellent mechanical and electrical properties.
Although MWCNTs appear to have great industrial and medical potential, there is little information regarding their
toxicological effects on researchers and workers who could be exposed to them by inhalation during the handling of
MWCNTs. The generation of an untangled MWCNT aerosol with a consistent concentration without using surfactants
that was designed to be tested in in vivo inhalation toxicity testing was attempted. To do this, MWCNTs were dispersed
in deionized water without the addition of any surfactant. To facilitate the dispersion of MWCNTs in deionized water,
the water was heated to 40oC, 60oC, and 80oC depending on the sample with ultrasonic sonication. Then the dispersed
MWCNTs were atomized to generate the MWCNT aerosol. After aerosolization of the MWCNTs, the shapes of the
MWCNTs were examined by transmission electron microscopy. The aerosolized MWCNTs exhibited an untangled shape.
Our method provided sufficient concentration and dispersion of MWNCTs to be used for inhalation toxicity testing
ABSTRACT FINAL ID: 2836
TITLE: TOXICITY OF COLLOIDAL AND SUSPENDED SILVER NANOPARTICLES COMPARED TO SILVER IONS IN DAPHNIA
MAGNA
AUTHORS (FIRST INITIAL, LAST NAME): S. Asghari1, 2, S. Johari1, 3, J. Lee1, Y. Kim1, Y. Jeon1, H. Choi1, M. Moon1, I. Yu1
INSTITUTIONS (ALL): 1. Institute of Nanoproduct Safety Research, Hoseo University, Asan, Republic of Korea. 2. Islamic
Azad University, Teheran, Iran. 3. Department of Auqculture, University of Kurdistan, Mazandaran, Iran.
KEYWORDS: Silver nanoparticles, Daphnia magna, Toxicity
ABSTRACT BODY: To better understand the potential ecotoxicological impacts of silver nanoparticles (AgNPs) released
into freshwater environments, the Daphnia magna 48‐hour immobilization test was used. The toxicities of silver nitrate,
two types of colloidal AgNPs, and a suspension of AgNPs were assessed and compared using standard OECD guidelines.
Also, the swimming behavior and visible uptake of the nanoparticles by Daphnia were investigated and compared. The
particle suspension and colloids used in the toxicity tests were well‐characterized. The results obtained from the
exposure studies showed that the toxicity of all the silver species tested was dose and composition dependent. Plus,
the AgNP powder subsequently suspended in the exposure water was much less toxic than the previously prepared
AgNP colloids, whereas the colloidal AgNPs and AgNO3 were almost similar in terms of mortality. The AgNPs were
ingested by the Daphnia and accumulated under the carapace, on the external body surface, and connected to the
appendages. All the silver species in this study caused abnormal swimming by the D. magna. Thus, according to the
present results, AgNPs should be classified according to GHS (Globally Harmonized System of classification and labeling
of chemicals) as “category cute 1” to Daphnia neonates, suggesting that the release of nanosilver into the environment
should be carefully considered.
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ABSTRACT FINAL ID: 2837
TITLE: Detection and Removal of Cytotoxic Amorphous Carbon Contaminants from Carboxylated Carbon Nanotubes
AUTHORS (FIRST INITIAL, LAST NAME): R. K. Draper1, 2, R. Wang2, C. Mikoryak1, L. Synyoung1, B. David2, I. H.
Musselman2, P. Pantano2
INSTITUTIONS (ALL): 1. Molecular & Cell Biology, University of Texas at Dallas, Richardson, TX, United States. 2.
Department of Chemistry, University of Texas at Dallas, Richardson, TX, United States.
KEYWORDS: carbon nanotube
ABSTRACT BODY: This study compares the cytotoxicity to cultured mammalian cells of nine different single‐walled
carbon nanotube (SWNT) products synthesized by a variety of methods and obtained from a cross section of vendors.
A standard procedure involving sonication and centrifugation in buffered bovine serum albumin was developed to
disperse all the SWNTs in a biocompatible solution to facilitate comparisons. The effect of the SWNTs on the
proliferative ability of a standard cell line was then assessed. Of the nine different SWNT materials tested, only two
were significantly toxic, and both were functionalized by carboxylation from different vendors. This was unexpected
because carboxylation makes SWNTs more water soluble, which would presumably correlate with better
biocompatibility. However, additional purification work demonstrated that the toxic material in the carboxylated
SWNT preparations could be separated from the SWNTs by filtration. The filtrate that contained the toxic activity also
contained abundant small carbon fragments that had Raman signatures characteristic of amorphous carbon species,
suggesting a correlation between toxicity and oxidized carbon fragments. The removal of a toxic contaminant
associated with carboxylated SWNTs is important in the development of carboxylated SWNTs for pharmacological
applications.
ABSTRACT FINAL ID: 2838
TITLE: THE FATE AND TOXICITY OF SILVER NANOPARTICLES TO HUMAN CELLS IN VITRO.
AUTHORS (FIRST INITIAL, LAST NAME): F. Williams1, P. Sriwichai1, K. Waldron1, E. Mutch1
INSTITUTIONS (ALL): 1. Institute of Cellular Medicine, Newcastle University, Newcastle upon Tyne, United Kingdom.
KEYWORDS: silver nanoparticles, TEM/EDX, Toxicity
ABSTRACT BODY: Products containing silver nanoparticles (AgNPs) are one of the fastest growing commodities in the
nanotechnology industry. However, large knowledge gaps exist with regard to possible exposure to these particles,
particularly the impact on human health and the environment. Currently, it is not known whether toxic effects result
directly from the AgNPs or from release of silver ions. This study aimed to investigate whether AgNPs can enter
mammalian cells to cause toxicity. Both positively‐ and negatively‐charged silver NPs (10nm diameter, 1ug/ml) were
administered to Jurkat cells at 37°C in RPMI medium containing 10% FCS for 30min and 24h. Under these conditions, our
previous studies showed significant DNA damage (Comet assay) but minimal cytotoxicity (MTT assay). After 30 min, the
cells were harvested and taken for Transmission Electron Microscopy (TEM) to visualise whether the AgNPs had
entered the cells, followed by Energy‐Dispersive X‐Ray spectroscopy (EDX) to confirm that the particles were composed
of silver. HPLC size exclusion chromatography of soluble lysates from cells exposed to AgNPs for 24h were further
resolved by native PAGE and stained for Superoxide Dismutase (SOD) activity. In parallel, Jurkats dosed with the AgNPs
for 24h were dialysed using GeBAflex tubes (cut off 8KDa) to retain the AgNPs and allow any silver ions to be released
into the surrounding RPMI. The imaging study showed that the AgNPs did not enter the cells but were bound to the
cell membrane and EDX analysis confirmed that the particles were composed of silver. Soluble Cu‐Zn SOD1 activity was
decreased by the AgNPs, likely by displacement of copper by silver. The dialysis study confirmed that silver ions were
released from the AgNPs at a rate of 3ng/ml in 24h. In conclusion, we have shown that silver ions are released from
AgNPs and only the released silver ion enters the cell to cause toxicity. The toxic effects of silver are escalated by
inactivation of SOD1, which functions to remove reactive oxygen species.
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ABSTRACT FINAL ID: 2839
TITLE: DERMAL PENETRATION OF NANO‐SIZED SiO2, Al2O3 AND CeO2.
AUTHORS (FIRST INITIAL, LAST NAME): M. Frame1, 2, S. Brenner4, H. Morgan4, R. A. Clark1, 3
INSTITUTIONS (ALL): 1. Biomedical Engineering, Stony Brook University, Stony Brook , NY, United States. 2. Physiology
Biophysics, Stony Brook University, Stony Brook, NY, United States. 3. Dermatology, Stony Brook University, Stony
Brook, NY, United States. 4. Nanobioscience, College of Nanoscale Science & Engineering, University at Albany, Albany,
NY, United States.
KEYWORDS: nanotoxicology, skin penetration, metal oxide nanoparticles
ABSTRACT BODY: Our purpose is to investigate the health related effects of exposure to nano‐sized metal oxides (n‐
MO, 20‐50nm) used in many industrial or consumer settings, including the nanoelectronics industry. Due to a paucity of
literature demonstrating that dermal exposure is a viable means for nano‐sized SiO2, Al2O3 or CeO2 particles to enter
the body, we first investigated dermal penetration using porcine skin. Shaved porcine skin obtained through a tissue
sharing program was harvested from freshly euthanized adult pigs and immediately cleared of excess sub‐dermal
connective tissue. Squares of skin (1.5cm2) were placed in modified Franz diffusion chambers to permit very low
volume epidermal exposure (75 microliters). Nine samples of n‐MO plus control were examined in triplicate with 24
hours exposure, followed by fixation (10% formalin), and then sequential drying in acetone, and CO2(g). Our focus was
SiO2 (3‐30% wt/vol) and Al2O3 (1.5‐5%), using CeO2 (5%) and TiO2 (4%) as positive controls, and saline alone as a negative
control. Uncoated samples were analyzed using FIB/SEM (to determine depth and location of n‐MO) and EDS (to
confirm n‐MO composition). All n‐MO penetrated the porcine skin to at least a depth of 1mm. The route of entry
appears to include the hair shaft, with a significant concentration of n‐MO in the hair follicle and within associated
nuclei of the dermal epithelial cells. We conclude that these nano‐sized metal oxide particles readily traverse the dermis
via shafts of hair follicles. Thanks to Carl Zeiss Microscopy, Armed Forces Institute of Regenerative Medicine W81XWH‐
08‐2‐0034.
ABSTRACT FINAL ID: 2840
TITLE: LIPID COATED SWCNT +/‐ GD EXPOSURE TO ORAL MUCOSAL ARTERIOLES.
AUTHORS (FIRST INITIAL, LAST NAME): M. Frame1, 2, B. Sitharaman1, A. M. Dewar1, S. M. Chowdhury1, P. Avti1
INSTITUTIONS (ALL): 1. Biomedical Engineering, Stony Brook University, Stony Brook , NY, United States. 2. Physiology
Biophysics, Stony Brook University, Stony Brook, NY, United States.
KEYWORDS: nanotoxicology, single walled carbon nanotubes. microvascular
ABSTRACT BODY: Single‐walled carbon nanotubes (SWCNTs) are currently being investigated as potential drug‐delivery
and therapeutic agents. Additionally, endohedral gadolinium (Gd)‐SWCNT shows promise as high performance
magnetic resonance imaging contrast agent. Our purpose was to determine whether lipid coated single‐walled carbon
nanotubes (SWCNTs) without or with trapped Gd were vasoactive in oral mucosal arterioles; this would mimic the oral
component to inhalation exposure. Observations were made of terminal arterioles in the hamster cheek pouch using
intravital microscopy (pentobarbital 70mg/kg, N=12). SWCNTs (+/‐Gd) were suspended in 0.1% DSPE‐PEG (1,2‐distearoyl‐
sn‐glycero‐3‐phosphoethanolamine‐N‐[amino(polyethylene glycol)] in physiological saline. The SWCNT‐PEG‐DSPE
solution was applied to the abluminal surface of arterioles (micropipette) at 0, 10, 50 and 100 ug/ml SWCNT for 60
seconds. [Previously, 7‐10 ug/ml SWCNT (+/‐Gd) i.v. was not toxic over 28 days exposure.] Diluent alone was not
significantly vasoactive. A sustained dilation peaked at 50 ug/ml, and decreased at 100 ug/ml. Dilation was significantly
greater in the smaller terminal arterioles than in the larger upstream arcading arterioles which feed the terminal
arterioles. Complete recovery from dilation was observed with removal of the SWCNT. Finally, comparing vasoactive
responses before vs. after SWCNT exposure, there was a diminished dilation to both bradykinin and adenosine, while
constriction to phenylephrine was unaffected. SWCNT exposure induces a dose dependent dilation with residual
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compromised dilatory capability. Thanks to NIH HL55492; AHA 0655908T; NIH 1DP2OD007394‐01; DoD BCRP (W81XWH‐
10‐1‐0521).
ABSTRACT FINAL ID: 2841
TITLE: A DELPHI PILOT STUDY IN BRAZILIAN STAKEHOLDERS ABOUT NANOTECHNOLOGY, NANOMATERIALS, AND
KNOWLEDGE ABOUT THEIR TOXICOLOGICAL AND REGULATORY IMPLICATIONS.
AUTHORS (FIRST INITIAL, LAST NAME): W. Waissmann1, R. S. Barros1
INSTITUTIONS (ALL): 1. School of Public Health, Oswaldo Cruz Foundation, Rio de Janeiro, Rio de Janeiro, Brazil.
KEYWORDS: Delphi, Nanotechnology, Brazil
ABSTRACT BODY: We conducted an email study using Delphi method. In the first phase, 10) questionnaires (5
questions) were sent, 12 from each of the following groups: Researchers; Regulators, Personal from Funding
Institutions (PFI), Public Health / Environmentalists, Producers, Workers/Unions Representatives, Consumers,
Legislators, from NGOs. Only two rounds were need, at the first, 43 (39.82%) questionnaires were completed, and at the
second, from the 43 sent, 33 (76.75%) were completed. Only two answers have been changed, and this not modified the
general result, which show, in the 2 rounds: Around 60% of respondents considered the benefits equal or outweigh the
risks, but recognize that they must better understand the risks. On the other hand, between 20 and 25% believe that all
research and production in the nanotech area should be suspended until the increase of knowledge of nanorisks. 60%
of the respondents believed Brazil is in a disadvantageous position in nanotech products present in the market, even
though who agree that research is at a good level in the country. More than 80% consider inadequate and insufficient
the legislation to deal with risks of nanotech, almost 100% understand that consumers have insufficient information and
more than 80% understand that even workers who deal with nanotechnology have little information on legislation and
potential risks. For further analysis, the approach to NGOs and legislators should be modified. It was used formal ways
to send emails, similar for all categories. These were clearly not enough, they should have different approach.
ABSTRACT FINAL ID: 2842
TITLE: NANOSILVER INGESTION REDUCES DIVERSITY AND ABUNDANCE OF COMMENSAL GUT MICROBIAL
COMMUNITY IN DROSOPHILA MELANOGASTER
AUTHORS (FIRST INITIAL, LAST NAME): R. T. Posgai1, S. M. Hussain2, M. G. Nielsen1, J. J. Rowe1
INSTITUTIONS (ALL): 1. Biology, University of Dayton, Dayton, OH, United States. 2. Wright Patterson Air Force Base,
711th HPW AFRL/HEPB, Fairborn, OH, United States.
KEYWORDS: Nanoparticle, Silver, Drosophila
ABSTRACT BODY: Nanosilver ingestion causes oxidative stress in vitro and in vivo, due to their high surface/volume
ratio. In Drosophila, nanosilver ingestion activates oxidative stress pathways, is toxic to development, longevity, and
reproductive effort, and these effects are partially reversed by anti‐oxidants (Posgai et al., 2011). Here we examine if
the antibacterial properties of nanosilver contribute to its toxicity through alterations of the normal commensal gut
microbial community, which has been shown to influence immune function, longevity and mating success in Drosophila.
We find that nanosilver ingestion does affect the gut microbial community. Using +/‐ screening, we have found at least
one microbial species that is absent in nanosilver treated flies. Plating gut microbial contents on standard media under
aerobic and anerobic conditions finds a ten‐fold colony reduction in nanosilver‐fed flies: Aerobic: control = 3.5 x 10^5
cfu(colonies)/ml, nanosilver = 4.95 x 10^4 cfu/ml; Anaerobic: control = 3.85 x 10^5 cfu/ml, nanosilver = 3.95 x 10^4 cfu/ml.
Using phylotypic bacterial PCR primers to 16S rDNA to characterize non‐culturable microbes shows a 2‐fold reduction in
microbial abundance in nanosilver‐fed flies. This difference (2 vs. 10‐fold) indicates differential effects of nanosilver on
the gut microbial community. Biolog plate screening finds alterations in gut microbial biochemical function, with the
nanosilver‐fed community lacking the ability to utilize a number of sole‐carbon substrates, including: N‐Acetyl‐D‐
Glucosamine, Phenylethyl‐amine, and α‐D‐Lactose. These results argue for further studies of chronic nanosilver
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ingestion, given the importance of gut microflora to basic animal function (alterations in microflora underlie ulcers,
obesity, cancers, type 2 diabetes, and autoimmune diseases in humans, and mating, longevity, immune system function
in flies) and the widespread use of nanosilver in consumer products, including dietary supplements.
ABSTRACT FINAL ID: 2843
TITLE: MERCURY IN TOTAL PARENTERAL NUTRITION: A POTENTIAL SOURCE OF EXPOSURE IN PRETERM INFANTS
AUTHORS (FIRST INITIAL, LAST NAME): N. L. Maitre1, K. S. Jering1, M. Langdon3, A. Beller1, M. Aschner1, 2
INSTITUTIONS (ALL): 1. Pediatrics, Vanderbilt University, Nashville, TN, United States. 2. Pharmacology, Vanderbilt
University, Nashville, TN, United States. 3. Environmental Health, University of Rochester, Rochester, NY, United
States.
KEYWORDS: mercury, preterm, neonate
ABSTRACT BODY: Preterm infants are more vulnerable to environmental neurotoxic agents than older children or
adults, due to an immature blood‐brain barrier and a sensitive window of brain development. Given their high risk for
neurodevelopmental deficits, exposure to methylmercury at levels present in the general population may have severe
consequences. We originally hypothesized that levels of mercury (Hg) in infants would be related to maternal levels.
This was a prospective study of 60 infants, birthweight < 1,500g in the neonatal intensive care unit (NICU) at Vanderbilt
(2010‐11). Maternal hair and infant urine Hg were measured using high‐resolution inductively coupled plasma mass
spectrometry in the first week after birth and at 34‐36 weeks post‐conceptional age. Maternal hair Hg was 0.15 ng/mg
(SD 0.18) at the time of delivery, while infant Hg in the first week of life was 0.60 ng/ml (SD 0.3). When infants had
reached near‐term, 45 days (SD 16.2) later, urine Hg increased to 0.97 ng/ml (SD 0.4), p <0.0001. There were no
correlations between infant Hg levels at any time and maternal Hg, breast milk ingestion, number of days spent in the
NICU or days on the ventilator. However, there was a significant correlation with number of days on total parenteral
nutrition (TPN) (R = 0.363, p = 0.02). Analysis of 12 samples of TPN revealed mean total Hg of 0.92 ng/ml with a range of
1.78‐0.5 ng/ml. Individual TPN components had no detectable Hg. Estimated body burden in preterm infants receiving
TPN was 16 ng/ml for 2 weeks of TPN, well below the 200 ng/ml threshold for toxicity in adults. In conclusion, preterm
infants may be exposed to Hg contamination linked to TPN preparations. While levels remain below toxicity, this
exposure is concerning due to the increased vulnerability of the preterm brain to neurotoxicants. We plan to evaluate
the pharmacy processes involved in TPN mixing and follow the sensory and developmental outcomes of these infants
over the next 24 months.
ABSTRACT FINAL ID: 2844
TITLE: LUNG FUNCTION AND PRO‐INFLAMMATORY RESPONSE IN SCHOOLCHILDREN ENVIRONMENTALLY EXPOSED
TO PM10 IN THE METROPOLITAN AREA OF MEXICO CITY
AUTHORS (FIRST INITIAL, LAST NAME): L. Rafael‐Vázquez1, M. Sánchez‐Guerra1, L. Hernández‐Cadena2, E. Navarro‐
Olivos2, A. De Vizcaya‐Ruíz1, M. Uribe‐Ramirez1, B. Quintanilla‐Vega1
INSTITUTIONS (ALL): 1. Toxicology Department, CINVESTAV‐IPN, Mexico City, Mexico. 2. INSP, Cuernavaca, Morelos,
Mexico.
KEYWORDS: Lung function, Children health, Particulate matter
ABSTRACT BODY: The Metropolitan Area of Mexico City (MAMC) is one of the most populated and polluted regions
worldwide. The municipality of Ecatepec, north of MAMC, is the 4th most industrialized county with the highest
vehicular traffic (1x106 trips/day), therefore the maximum particulate matter <10 μm (PM10) standard (120 μg/m3 for 24
h) is frequently exceed. The aim of the study was to evaluate the lung function and pro‐inflammatory response in
schoolchildren from Ecatepec environmentally exposed to PM10. A cross‐sectional study was performed in
schoolchildren aged 7 to 10 y (n=273) from 3 areas in Ecatepec (Xalostoc‐highly industrialized with high vehicular traffic,
San Cristóbal‐extremely high vehicular traffic and Jardines de Morelos‐low vehicular traffic). The PM10 levels were
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determined in each area. Lung function was evaluated by spirometric tests (FEV1, FVC, FEV25‐75 and FEV1/FVC
parameters) and the pro‐inflammatory response by serum interleukins (IL‐6 and IL‐8) concentrations. The highest PM10
levels were observed in Xalostoc (p<0.05), exceeding the 24 h standard limit several days during the study (mean=
111.6±27.2 µg/m3). A reduced FEV1 (less than 75% from predicted value expected for age, weight and height) was
observed (p<0.05) in children in the second and third tertile of PM10 concentrations. IL‐8 levels showed a marginal
(p=0.068) decrease (coefficient= ‐0.1155) in children living in Xalostoc. In conclusion, our findings support that air
pollution in industrialized and heavily traveled neighborhoods reduces lung function in children, who are at risk of
developing chronic diseases that may start from childhood exposure (Study funded by Conacyt‐Mexico, Grant 106034).
ABSTRACT FINAL ID: 2845
TITLE: ARSENIC AND SALINITY INTERACT TO INDUCE ENVIRONMENT DEPENDENT TRANSCRIPTOMIC RESPONSES IN
KILLIFISH
AUTHORS (FIRST INITIAL, LAST NAME): T. H. Hampton1, E. Notch1, D. Jung1, J. K. Colbourne2, C. Y. Chen3, B. A. Stanton1,
J. R. Shaw4
INSTITUTIONS (ALL): 1. Department of Microbiology and Immunology and of Physiology, Dartmouth Medical School,
Hanover, NH, United States. 2. Center for Genomics and Bioinformatics, Indiana University, Bloomington, IN, United
States. 3. Department of Biological Sciences, Dartmouth College, Hanover, NH, United States. 4. School of Public and
Environmental Affairs, Indiana University, Bloomington, IN, United States.
KEYWORDS: gene‐environment interactions, arsenic, phenotypic plasticity
ABSTRACT BODY: Killifish, Fundulus heteroclitus, is a euryhaline teleost that is adapted to life in estuaries. Its tidal niche
produces large osmotic gradients, along which many populations can tolerate abrupt changes in salinity that range
from freshwater to marine. Killifish also resides in close proximity to human populations and industry, which increases
their risk of exposure to anthropogenic stressors. These attributes have made it a powerful model that is widely used to
study mechanisms regulating salt balance and the effects of environmental toxicants on human health. Since killifish
provides unique access to the biology that underlies physiological plasticity and stress tolerance, we augmented its
genomics toolbox by sequencing, assembling, and annotating the killifish transcriptome, expressed under 72 different
conditions. The sequence information was then used to discover how the molecular responses to arsenic are
contingent on environmental factors. In killifish, exposure to non‐toxic arsenic concentrations disrupts chloride balance
and blocks seawater acclimation when animals are faced with the additional stress of increased salinity. Here, we
conduct microarray experiments to determine the transcriptional response of arsenic as fish acclimate to seawater.
These studies demonstrate that the combined effects of the two stressors produce large, non‐additive interactions at
the mRNA level that are less variable than other differentially regulated genes, and consistent with the phenotypic
observation that arsenic constrains plasticity by inhibiting seawater acclimation. Collectively, these investigations
demonstrate the power of the killifish model system to explore environmental effects on gene functions in natural
populations.
ABSTRACT FINAL ID: 2846
TITLE: DEVELOPING QUANTITATIVE RT‐PCR ASSAYS FROM FORMALIN‐FIXED PARAFFIN‐EMBEDDED (FFPE) TISSUE
SAMPLES FOR THE RETROSPECTIVE IDENTIFICATION OF mRNA BIOMARKERS
AUTHORS (FIRST INITIAL, LAST NAME): L. Recio1, T. Maynor1, S. Phillips2, G. Moser1, M. Waters1
INSTITUTIONS (ALL): 1. ILS, Inc, Research Triangle Park, NC, United States. 2. GX iSolutions, Raleigh, NC, United States.
KEYWORDS: Gene Expression, furan, qRT‐PCR
ABSTRACT BODY: A routine part of toxicology studies is the preservation and processing of tissue samples into
formalin‐fixed paraffin embedded (FFPE) blocks. Archival FFPE blocks represent a rich source of biological material
from short term and chronic studies that could enable the early identification of predictive biomarkers of disease
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outcomes. Signature gene sets indicative of specific modes‐of‐action can function as a predictive tool when examining
compounds of unknown biological activity. Until recently, applying gene expression technologies to toxicology studies
has been limited primarily to fresh frozen tissue samples due to technical challenges associated with RNA isolation from
formalin‐fixed tissues. To address these challenges, we are developing qRT‐PCR methods to validate the use of archived
FFPE tissue for retrospective biomarker analysis by quantifying the mRNA levels in paired fresh frozen and FFPE liver
tissues. Mice (5/group) were dosed daily for 3 weeks with furan, a mouse liver carcinogen, by oral gavage at 0, 1, 2, 4, or
8 mg/kg. Four hrs after the final administration, 1/3 of the liver was flash frozen and stored at ‐80°C, the other 2/3 of the
liver was processed into FFPE blocks. RNA was extracted from paired frozen and FFPE (10 μm sections) for custom
designed qRT‐PCR assays using TaqMan technology. Each qRT‐PCR assay was tested to demonstrate equal primer
efficiencies between frozen and FFPE tissue RNA isolations. Initial studies with 6 target genes (chek1, cyp4a14, egr1,
ephx2, p21, and xrcc1) and a housekeeping gene (actb) showed little to no difference in mRNA levels between liver RNA
isolated from FFPE or frozen tissues; p21 showed a dose‐response and up to a 20 fold‐induction. These studies
demonstrate the feasibility of retrospective identification of toxicogenomic mRNA biomarkers using qRT‐PCR as a tool
for mRNA analysis of FFPE archived tissue samples.
ABSTRACT FINAL ID: 2847
TITLE: TOXIC EFFECTS OF CALOTROPIS PROCERA ON MALE ALBINO RATS
AUTHORS (FIRST INITIAL, LAST NAME): A. Shehata1, A. Seddek1, S. Afifi1, A. Ghallab1
INSTITUTIONS (ALL): 1. Toxicology Dept., Assiut University, Assiut, Egypt.
KEYWORDS: Calotropis Procera
ABSTRACT BODY: Calotropis procera (CP) is a widely distributed plant in the Egyptian deserts belongs to the family
Asclepiadaceae. Different parts of the plant have been reported to possess a number of medicinal properties, so it is
essential to determine its lethality and toxic effects. The oral mean lethal dose (LD50) of CP crude latex in male albino
rats was 4232.9 mg/kg, which indicates that CP crude latex is moderately toxic. The clinical symptoms of toxicity after
oral administration include dyspnea, nervous manifestations and diarrhea. The respiratory and nervous symptoms were
predominant. On post‐mortem examination, congestion and hemorrhages of internal organs were seen. The
histopathological examination revealed severe necrosis of the mucosal epithelium, hyperemia of hepatic sinusoids,
degenerative and necrotic changes of hepatocytes. Interstitial hemorrhage and edema were evident in the heart. The
kidney was the most affected organ with a variety of pathological changes. While lung showed alveolar edema and
emphysema.
ABSTRACT FINAL ID: 2848
TITLE: ACTIVATION OF MAPK AND NUCLEAR TRANSLOCATION OF FOXO WITH MANGANESE EXPOSURE IN NEONATAL
ASTROCYTES.
AUTHORS (FIRST INITIAL, LAST NAME): V. J. Exil1, L. Ping1, Y. Yu1, S. Chakraborty1, S. W. Caito1, S. K. Wells1, M. Aschner1
INSTITUTIONS (ALL): 1. Pediatrics , Vanderbilt University Medical Center, Nashville, TN, United States.
KEYWORDS: Manganese, FoxO, Oxidative stress genes regulation
ABSTRACT BODY: Environmental exposure to manganese (Mn) leads to neurodegeneration that may simulate an early‐
onset form of Parkinson’s disease. Astrocytes are early targets of Mn toxicity, with Mn accumulating in selective brain
areas, leading to mitochondrial dysfunction, abnormal signal transduction and cell death. The molecular mechanisms
associated with these effects remain unclear. The forkhead winged‐helix transcription factor O (FoxO) is highly
regulated by the insulin‐signaling pathway through phophorylation from PI3K and PKB/AKT, and is critical for cellular
responses to toxic stress and modulation of oxidative stress‐response genes. We used primary neonatal astrocyte
cultures isolated from Sprague‐Dawley rats to test the hypothesis that FoxO has a neuroprotective role in Mn
neurotoxicity. Western blot analysis, immunohistochemistry and fluorescent microscopy showed that Mn led to
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marked increase in FoxO phosphorylation in a time‐ and concentration‐dependent manner. Exposure to 100 and 500
μM of Mn for 6 hours increased phosphorylated FoxO (pFKHRL1) levels [17% (± 3 %) and 27% (± 7%) and p<0.05 and p
<0.05 treated vs. untreated, respectively], while pFKHRL1 levels further increased after 24 hours [by 23 % (+ 4 %) and 49%
(+ 8%) p <0.01 and p<0.001 (treated vs. untreated)]. Interestingly, increased pFKHL1 levels were associated with
accumulation of FoxO in the nucleus and the perinuclear regions with marked MAPK phosphorylation, while AKT
phosphorylation remained unchanged. We also observed early simultaneous increased levels of SOD2, GPX‐1 and PPAR‐
γ Co‐activator‐α (PGC‐1α) protein expressions. These results suggest that translocation of FoxO to the nucleus is part of
the early, critical, events that occur with Mn‐induced neurotoxicity, and it may occur in parallel and independent of
insulin signaling. Further FoxO modulation may serve as a valuable target for neuroprotection in the setting of Mn‐
induced neurodegeneration.
ABSTRACT FINAL ID: 2849
TITLE: EFFECTS OF DIETARY SELENOMETHIONINE ON THE GROWTH PERFORMANCE, TISSUE BURDEN, AND
HISTOPATHOLOGY IN JUVENILE GREEN AND WHITE STURGEON
AUTHORS (FIRST INITIAL, LAST NAME): J. Lee1, N. De Riu2, G. Moniello2, S. Hung1
INSTITUTIONS (ALL): 1. Animal Science, University of California, Davis, Davis, CA, United States. 2. Animal Biology,
University of Sassari, Sassari, Italy.
KEYWORDS: selenium toxicity, dietary exposure, sturgeon
ABSTRACT BODY: The effects of dietary selenomethionine (SeMet) (control, 25, 50, 100 mg SeMet/kg diet) were
evaluated on an 8‐week study using 3‐month‐old green (Acipenser medirostris) and white sturgeon (A. transmontanus)
(30 g ± 2) in a flow‐through tank system. Mortality, percent body weight increase, hepatosomatic index, proximate
composition of whole body, tissue Se burden (whole body, gill, heart, liver, kidney, white muscle), and histopathology
were determined as endpoints. There were significant (p<0.05) increases in mortality and depression in growth of both
sturgeon species fed SeMet diets compared to the control. Mortality and growth depression of green sturgeon fed
SeMet diets were earlier and more severe than those of white sturgeon. Selenium significantly accumulated in all
tissues of both species in a dose dependant manner; the green sturgeon has the highest Se levels in the liver whereas
white sturgeon has the highest levels in the kidney. There were significant effects of dietary SeMet on the whole body
proximate compositions of both sturgeon species where the green sturgeon was more adversely affected than white
sturgeon. Marked histological changes were observed at week 4 and 8 in the kidney and liver of both species of
sturgeon fed SeMet‐added diets. The most severe histological lesions were found in kidneys of both sturgeon species.
As such, the lowest observed effect concentration was 25 mg SeMet/kg diet for both species based on the
histopathology which was one of the most sensitive endpoints. However, higher mortality, growth depression, lower
whole body protein, lipid, energy content and more severe histopathology indicated that green sturgeon was more
susceptible to dietary SeMet than white sturgeon in our 8‐week exposure experiments.
ABSTRACT FINAL ID: 2850
TITLE: A KAVA CHALCONE ANALOG INHIBITS A549 LUNG CANCER CELL PROLIFERATION THROUGH A PATHWAY
MODULATED BY MITOGEN ACTIVATED PROTEIN KINASES
AUTHORS (FIRST INITIAL, LAST NAME): E. Wattenberg1, J. K. Warmka1, B. Srinivasan2, C. Xing2
INSTITUTIONS (ALL): 1. Division of Environmental Health Sciences, University of Minnesota, Minneapolis, MN, United
States. 2. Department of Medicinal Chemistry, University of Minnesota, Minneapolis, MN, United States.
KEYWORDS: chemoprevention, A549 cells, chalcone
ABSTRACT BODY: Chalcones are a class of flavonoid compounds that exhibit anti‐inflammatory and anti‐cancer
activities. We are investigating the biological activity of chalcones in order to develop potent and selective
chemopreventive candidates. A series of chalcone analogs were synthesized whose structures were derived from
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flavokawain compounds found in kava, a beverage consumed widely in the South Pacific (B. Srinivasan et al., J. Med.
Chem., 2009, 52:7228‐35); kava consumption is inversely correlated with cancer incidence. The analogs were screened
for inhibition of both NF‐kappaB signaling and A549 lung cancer cell growth. We chose a potent analog [(E)‐3‐(3‐
hydroxy‐4‐methoxyphenyl)‐1‐(3,4,5‐trimethoxyphenyl)prop‐2‐en‐1‐one (chalcone_24)] for further study of signaling
pathways that might play an important role in modulating A549 cell proliferation. Mitogen activated protein kinases
(MAPKs) play a central role in regulating cell fate and function. Therefore, we examined the effects of chalcone_24 on
three major MAPKs. Chalcone_24 stimulated activation of extracellular signal regulated kinase 1/2 (ERK1/2), which is
typically activated by mitogenic agents, and c‐Jun N‐terminal kinase (JNK), which is typically activated by stress.
Chalcone_24 did not affect the activity of p38, the other major stress‐activated MAPK family member. Chalcone_24
activated ERK1/2 and JNK at concentrations lower than those required for inhibition of NF‐kappaB activation.
Pharmacological inhibitors of ERK1/2 and JNK sensitized A549 cells to chalcone_24‐induced inhibition of cell
proliferation. These studies suggest that the sensitivity of A549 lung cancer cells to growth inhibition by chalcone
derivatives is determined, at least in part, by the constellation of signaling pathways modulated by chalcone analogs.
These data will assist the development of molecularly targeted cancer chemopreventive agents.
ABSTRACT FINAL ID: 2851
TITLE: PROTECTIVE EFFECT OF GINSENOSIDES ON CISPLATIN‐INDUCED TOXICITY IN LLC‐PK1 CELLS AND ACUTE RENAL
FAILURE IN RATS
AUTHORS (FIRST INITIAL, LAST NAME): S. Baek1, J. Lee2, S. Park1, O. Bae3, N. Kim4, J. Park1
INSTITUTIONS (ALL): 1. College of Pharmacy, Ajou University, Suwon, Republic of Korea. 2. College of Pharmacy and
Research Institute of Pharmaceutical Sciences, Seoul National University, Seoul, Republic of Korea. 3. College of
Pharmacy, Hanyang University, Ansan, Republic of Korea. 4. Research Group of Pain and Neuroscience, East‐West
Medical Research Institute, Kyung Hee University, Seoul, Republic of Korea.
KEYWORDS: nephrotoxicity, ginsenoside, cisplatin
ABSTRACT BODY: cis–Diamminedichloroplatinum (II) (cisplatin) is a chemotherapeutic agent has been used for many
types of cancers. Despite verified anticancer efficacy, cisplatin nephrotoxicity is the main side effect limiting its usage in
clinics. There have been urgent needs to discover viable adjuvants reducing renal toxicity of cisplatin. Previously, we
found ginsenoside Rh4 and Rk3 in processed ginseng reversed cisplatin‐induced toxicity in renal proximal epithelial cells
(LLC‐PK1). In the present study, we examined the protective effects of the mixture of these ginsenosides (KG‐KH) in rat
model of cisplatin‐induced acute renal failure, to address their in vivo efficacy. Acute renal failure in rats was elicited by
a single intraperitoneal injection of cisplatin (7.5 mg/kg body weight). KG‐KH was administrated orally at doses of 2 or 6
mg/kg body weight/day for 5 days following cisplatin injection. Animals were sacrificed 6 days after cisplatin treatment.
Renal toxicity was observed in rats treated with cisplatin alone. KG‐KH significantly reversed cisplatin‐induced
nephrotoxicity in a dose dependent manner, as found in decrease of creatinine and urea nitrogen levels in blood,
reflecting restoration of kidney function. Of note, restoration of intrinsic antioxidant defenses, such as superoxide
dismutase (SOD) and catalase (CAT) in kidney, is supposed to be the protective mechanism of KG‐KH against cisplatin
nephrotoxicity. We suggest that ginsenoside Rh4 and Rk3 may be the potent adjuvant therapeutics for reducing
nephrotoxicity in cisplatin chemotherapy.
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ABSTRACT FINAL ID: 2852
TITLE: COIBAMIDE A, A POTENT ANTI‐PROLIFERATIVE DEPSIPEPTIDE FROM A MARINE CYANOBACTERIUM, INDUCES
AUTOPHAGY AND CELL DEATH IN HUMAN GLIOBLASTOMA CELLS.
AUTHORS (FIRST INITIAL, LAST NAME): A. M. Hau1, J. D. Serrill1, C. V. Löhr2, J. D. Greenwood2, P. J. Proteau1, N. I.
Kerkvliet2, K. L. McPhail1, J. E. Ishmael1
INSTITUTIONS (ALL): 1. Pharmaceutical Sciences, Oregon State University, Corvallis, OR, United States. 2.
Environmental Health Sciences Center, Oregon State University, Corvallis, OR, United States.
KEYWORDS: Autophagy, cyanobacterium, cyclic depsipeptide
ABSTRACT BODY: Coibamide A is a methyl‐stabilized cyclopeptide that was isolated as part of an International
Cooperative Biodiversity Groups program based in Panama. Previous testing of this potent and selective growth‐
inhibitory agent in the National Cancer Institute (NCI) in vitro 60 human cell line panel revealed a “COMPARE‐negative”
profile indicative of a unique mechanism of action. The objective of the present study was to investigate the phenotypic
response of two well‐characterized human glioblastoma cell lines (U87‐MG and SF‐295) following exposure to
coibamide A. We report that coibamide A (10 nM) induces a rapid and sustained autophagic response within 1 h of
exposure, but also exhibits nanomolar potency as an efficacious cytotoxic agent. Cyclization of the peptide is a critical
determinant of this response, with two linear forms of coibamide A showing no anti‐proliferative or cytotoxic effects.
Loss of cell viability in response to coibamide A was concentration‐dependent and time‐sensitive, characterized by
extensive cytoplasmic vacuolization and an absence of apoptotic morphology and DNA fragmentation prior to cell
rounding and detachment from the substratum. Transmission electron microscopy of treated U87‐MG cells revealed
numerous large electron‐lucent vacuoles lacking cellular material and not delineated by a double‐membrane that is
typical of conventional autophagosomes. Immunoblot analysis of PARP and caspase‐3 expression in lysates of detached
coibamide A‐treated cells showed some evidence of cleavage patterns consistent with late apoptosis. Our results
provide the first insight into the signaling pathways that may be modulated by coibamide A to induce cell death in
apoptotic‐resistant cancer cells.
ABSTRACT FINAL ID: 2853
TITLE: DETECTION OF ENTEROTOXIGENCITY OF METHICILLIN‐RESISTANT STAPHYLOCOCCUS AUREUS (MRSA) STRAINS
AUTHORS (FIRST INITIAL, LAST NAME): N. Saad1, S. Naser1, R. Ewida1
INSTITUTIONS (ALL): 1. Food Hygiene Deptartment, Assiut University, Assiut, Egypt.
KEYWORDS: Methicillin, Enterotoxins, Staphylococcus
ABSTRACT BODY: Methicillin‐resistant Staphylococcus aureus (MRSA) strains are a global health concern. MRSA was
isolated in the incidences of 46.7, 40, 13.3, 46.7, 10, 23.3, 16.7, 30, 33.3 and 10% from the examined dairy farms raw milk,
dairy shops raw milk, street distributors raw milk, Kareish cheese, Damietta cheese, Mozzarella cheese, Cheddar
cheese, Ras cheese, small scale ice cream producers and street vendors ice cream samples, respectively. Heat‐stable
enterotoxins are the most notable virulence factors associated with S. aureus. For detection of low level of
enterotoxin (100ng), enzyme‐linked immunsorbent assay (ELISA) was used. Six out of twelve strains of MRSA were
isolated from raw milk (3 strains), Kareish cheese, Mozzarella cheese and ice cream samples (one strain each), and
tested for enterotoxin production proved to be enteroxigenic and all the 6 strains produced enterotoxins A, while, two
strains isolated from raw milk can also synthesis SEC and SED, in addition, the only strain isolated from Mozzarella
cheese produced SEA and SEB.
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ABSTRACT FINAL ID: 2854
TITLE: EVALUATION OF THE SAFETY OF HIGH GAMMA‐LINOLENIC ACID (GLA) SAFFLOWER OIL COMPARED TO BORAGE
OIL IN A 90‐DAY TOXICITY STUDY IN RATS
AUTHORS (FIRST INITIAL, LAST NAME): H. Ferguson1, P. Tso2, J. Caldwell2, D. Lee2, G. P. Boivin3, S. J. DeMichele1
INSTITUTIONS (ALL): 1. Abbott Nutrition, Columbus, OH, United States. 2. Pathology, University of Cincinnati,
Cincinnati, OH, United States. 3. Pathology, Wright State University, Dayton, OH, United States.
KEYWORDS: gamma‐linoleic acid, 90‐day toxicity in rats, genetically modified
ABSTRACT BODY: One of the fastest growing segments of nutritional products in the United States are those enriched
with essential fatty acids, in particular the omega‐3 fatty acids and gamma‐linolenic acid (GLA). Research on GLA has
centered on its therapeutic role in alleviating chronic disease such as inflammatory disease, diabetic neuropathy,
premenstrual syndrome, and cardiovascular disease risk factors. Therefore, to increase dietary availability of GLA,
development of oil seed crops which produce substantial quantities of GLA using transgenic technology has been a
major goal of plant biotechnology. Through identification and expression of a fungal delta‐6 desaturase gene in the
high linoleic acid safflower plant, the seeds from this genetic transformation produce oil with > 40% GLA (high GLA
safflower oil (HGSO)). The aim of this 90‐day safety study in rats was to compare the effects of feeding HGSO to
another generally recognized as safe source of GLA, borage oil. Weanling male and female Sprague‐Dawley rats were
fed a semi‐synthetic, fat free, pelleted diet (AIN93G) supplemented with a 10% (wt/wt) oil blend containing HGSO or
borage oil, with equivalent GLA levels. Results demonstrated that feeding diets containing HGSO or borage oil for 90
days had similar biologic effects with regard to growth characteristics, body composition, behavior, organ weight and
histology, and parameters of hematology and serum biochemistries in both sexes. The metabolism of the primary n‐6
fatty acids in plasma and organ phospholipids was similar, despite some minor changes in females. We conclude that
HGSO is biologically equivalent to borage oil and provides a safe alternative source of GLA in the diet.
ABSTRACT FINAL ID: 2855
TITLE: COLON TUMOR MODULATORY EFFECTS OF FOOD‐BORNE ACRYLAMIDE EXPOSURE IN AZOXYMETHANE‐
INDUCED F344 RATS AND NUDE (NU/NU) MICE
AUTHORS (FIRST INITIAL, LAST NAME): J. Raju1, J. Roberts1, C. Sondagar1, D. Caldwell1, S. Hayward2, R. Mehta1
INSTITUTIONS (ALL): 1. Bureau of Chemical Safety, Food Directorate, Health Canada, Ottawa, ON, Canada. 2. Bureau of
Biostatistics and Computer Applications, Food Directorate, Health Canada, Ottawa, ON, Canada.
KEYWORDS: acrylamide, colon cancer, carcinogenesis
ABSTRACT BODY: Acrylamide, a known rodent and a possible human carcinogen is ubiquitously formed in foods
processed at high temperature. Recent experimental studies suggest that acrylamide elicits tumorigenic effects in the
colon. Using two rodent models, we assessed if diets (AIN‐93G formulation) with acrylamide at 0.5, 1.0 or 2.0 mg/kg diet
modulated colon tumor formation and progression. In Experiment‐1, 4 groups of male F344 rats received diets with or
without (control) acrylamide. 2‐weeks after, rats in each diet group received either two weekly s.c. injections of
azoxymethane (AOM) or saline, were killed 20 weeks post‐injections and their colons assessed for tumors. In
Experiment‐2, athymic nude (nu/nu) mice bearing HT‐29 human colon adenocarcinoma cells derived tumor xenografts
received one of the 4 experimental diets; tumor growth was monitored and mice were killed 4 weeks after. In the AOM
study, none of the saline‐injected rats had tumors in their colon. The colon tumor incidence was 54.2% in the control
group and 66.7% in the highest acrylamide‐treated group (2 mg/kg diet). While tumor multiplicity was similar across all
diet groups, tumor size and burden were higher in the group that received 2 mg/kg acrylamide by comparison to the
control. These results suggest acrylamide by itself is not a “complete carcinogen” at upper human exposure levels, but
acts as a “co‐carcinogen” at the highest tested dose by exacerbating the effects of a known carcinogen AOM. The nude
mice study indicated no differences in the growth of human colon tumor xenografts between acrylamide‐treated and
control mice suggesting that acrylamide at the levels tested does not aid in the progression of established tumors. Our
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data from the AOM study provides health risk characterization of acrylamide as a potential colon cancer promoter in
association with known and possibly other environmental tumor initiators/promoters.
ABSTRACT FINAL ID: 2856
TITLE: MERCAPTURIC ACID EXCRETION IN HUMAN URINE INDICATES HIGHER EXPOSURE TO ACROLEIN THAN
ACRYLAMIDE AFTER INGESTION OF POTATO CHIPS
AUTHORS (FIRST INITIAL, LAST NAME): G. Eisenbrand1, D. Scherbl1, N. Watzek1, U. Fuhr2, D. Tomalik‐Scharte2, E.
Richling1
INSTITUTIONS (ALL): 1. Chemistry, Division of Food Chemistry and Toxicology, Kaiserslautern, Germany. 2. Department
of Pharmacology, University of Cologne, Cologne, Germany.
KEYWORDS: acrylamide, acrolein, mercapturic acids
ABSTRACT BODY: Food contaminants formed during heating may comprise acrylamide (AA) and other α,β‐unsaturated
carbonyls, like acrolein (AC). The presence of AA is considered a human health concern whereas that of AC has been
largely disregarded. AC is generated in food from glycerides/glycerol and potentially other precursor food constituents
by heating. AA is transformed to the genotoxic epoxide glycidamide (GA) by CYP 2E1 which binds to DNA, primarily at
N7 of guanine. Occurrence in food and toxicology of AC, a more reactive electrophile than AA, are much less
investigated. AC has been reported to be present in heat treated food in the low ppb range, in contrast to AA, occurring
at ppb to ppm levels. In vivo, AC, AA and GA are preferentially conjugated to glutathione (GSH) and excreted as
mercapturic acids (MA), N‐acetyl‐S‐(3‐hydroxypropyl)‐cysteine (3‐HPMA) from AC, N‐acetyl‐S‐(carboxyethyl)‐cysteine
(CEMA) from AC, (N‐acetyl‐S‐(2‐carbamoylethyl)‐cysteine (AAMA) from AA, and (N‐acetyl‐S‐(2‐hydroxy‐2‐
carbamoylethyl)‐cysteine (GAMA) from GA. We monitored excretion of MAs in five healthy male volunteers after
ingestion of commercially available potato chips. Analytical determination showed contents of AA and AC resulting in
ingested doses of 5 µg AC and 44 µg AA in 175 g chips. Urinary MA excretion was determined by HPLC‐MS/MS up to 24 h
after uptake. Kinetics of 3‐HPMA and CEMA excretion were found clearly related to ingestion of the test meal. Total
excretion of AC derived MAs exceeded that of AA derived MAs by a factor of about four. In a foregoing study in 13
volunteers, excretion of 3‐HPMA, AAMA, and GAMA was monitored for 72 h after ingestion of experimental potato
chips, containing ~1 mg of AA in 150g. On the basis of AUC values, total excretion of 3‐HPMA was found about 12 times
higher than that of AAMA + GAMA. Our results demonstrate substantially higher exposure to AC from potato chips than
to AA.
ABSTRACT FINAL ID: 2857
TITLE: DOSE‐RESPONSE OF A 90‐DAY CO‐EXPOSURE TO MELAMINE AND CYANURIC ACID IN F344 RATS
AUTHORS (FIRST INITIAL, LAST NAME): G. Gamboa da Costa1, L. Loukotková1, L. S. VonTungeln1, D. G. Hattan2, R. L.
Sprando2, C. B. Stine3, R. Reimschuessel3, F. A. Beland1
INSTITUTIONS (ALL): 1. National Center for Toxicological Research, US FDA, Jefferson, AR, United States. 2. Center for
Food Safety and Applied Nutrition, US FDA, College Park, MD, United States. 3. Center for Veterinary Medicine, US FDA,
Laurel, MD, United States.
KEYWORDS: Melamine, Cyanuric acid, Dose‐response
ABSTRACT BODY: The intentional adulteration of pet food ingredients with melamine and a number of its derivatives,
including cyanuric acid, caused kidney failure and death of hundreds of cats and dogs in the United States. Co‐exposure
to low levels of these compounds elicits nephrotoxicity due to the formation of melamine cyanurate crystals in the
nephrons. In previous dietary co‐exposure studies with melamine and cyanuric acid in F344 rats for 7‐ and 28‐days we
have determined NOAEL values for melamine cyanurate crystal formation of, respectively, ca. 8.6 and 2.4 mg/kg
bw/day. We report here the dose‐response obtained in F344 rats upon oral co‐exposure to melamine and cyanuric acid
for 90 days. Rats (24 rats per sex in the control and two lowest dose groups and 12 animals per sex in the remaining
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dose groups) were gavaged with 0 (control), 0.63, 1.25, 2.5, 5, or 10 mg/kg bw/day of melamine in 0.1% carboxymethyl
cellulose (CMC) and within 1 minute were gavaged with the same doses of cyanuric acid in 0.1% CMC. As assessed by
wet‐mount analysis of kidney sections, the lowest dose that evidenced the formation of melamine cyanurate
spherulites was 1.25 mg/kg bw/day (14/48 rats), resulting in a NOAEL of 0.63 mg/kg bw/day. The current tolerable daily
intake (TDI) established by the FDA for dietary exposure to melamine and its derivatives is 63 μg/kg bw/day based upon
a NOAEL of 63 mg/kg bw/day for dietary exposure to melamine in a 13‐week rat study. These data from the current
study demonstrate that in F344 rats, oral co‐exposure to melamine and cyanuric acid results in a NOAEL value 100‐fold
lower than that previously considered in the risk assessment based on the NOAEL value derived from exposure to
melamine alone. This study was supported through an interagency agreement between the FDA and the National
Toxicology Program at NIEHS (FDA IAG:224‐07‐0007; NIH Y1ES1027).
ABSTRACT FINAL ID: 2858
TITLE: ARSENIC IN APPLE JUICE: A FALSE ALARM?
AUTHORS (FIRST INITIAL, LAST NAME): F. Melnikov1, G. Charnley3, H. Gurleyuk2, B. D. Beck1
INSTITUTIONS (ALL): 1. Gradient, Cambridge, MA, United States. 2. Applied Speciation and Consulting, LLC, Bothell,
WA, United States. 3. HealthRisk Strategies, Washington, DC, United States.
KEYWORDS: Arsenic, Apple Juice, Food Safety
ABSTRACT BODY: Arsenic is a naturally occurring substance found in water, air, food, and soil in organic and inorganic
forms. Organic arsenic is considered to have low toxicity, while inorganic species are, depending on dose, associated
with adverse health effects such as bladder, lung, and skin cancer, cardiovascular disease, and type 2 diabetes.
Between 2009 and 2011, there were isolated reports of arsenic concentrations in commercial samples of apple juice
exceeding EPA's maximum contaminant level (MCL) for total arsenic in drinking water and the FDA level of concern
(LOC) for inorganic arsenic in juices, of 10 and 23 parts per billion (ppb), respectively. In 2011, public attention focused
on the issue after a popular daytime television show reported that levels of arsenic in apple juice posed a health
concern to children. To evaluate this claim, we analyzed available data on arsenic in apple juice from the FDA, juice
manufacturers, and consumer advocacy groups, with specific consideration of the validity of the arsenic test methods
and arsenic species. Our analysis showed that, when measured specifically, levels of inorganic arsenic were always
below the FDA's LOC. Moreover, when an appropriate measurement methodology was used, the majority of apple
juice samples contained total arsenic concentrations below the MCL and none of the samples contained total arsenic
above the FDA's LOC. Results based on reliable methodology were consistent across industrial, governmental, and
consumer advocacy group reports. The data demonstrate that apple juice does not pose a meaningful risk from
arsenic.
ABSTRACT FINAL ID: 2859
TITLE: DEVELOPMENTAL EXPOSURE TO PCBS INCREASES THE SUSCEPTIBILITY TO AUDIOGENIC SEIZURES IN A RAT
MODEL
AUTHORS (FIRST INITIAL, LAST NAME): E. Poon1, S. Bandara1, S. L. Schantz1
INSTITUTIONS (ALL): 1. Comparative Biosciences and NSP, University of Illinois at Urbana‐Champaign, Urbana, IL,
United States.
KEYWORDS: Polychlorinated biphenyls (PCBs), Seizure
ABSTRACT BODY: There is evidence that developmental exposure to polychlorinated biphenyls (PCBs) causes cochlear
dysfunction via outer hair cell damage. One function of the outer hair cells is to protect the cochlea from noise‐induced
damage. Thus we conducted a study to investigate if developmental exposure to an environmentally relevant PCB
mixture would exacerbate noise‐induced hearing loss (NIHL). As adults, male and female offspring exposed to PCBs
during gestation and lactation (0, 1, 3 or 6 mg/kg/day) were exposed to a 97dB noise centered at 8kHz 4 hours a day, for

2012 Society of Toxicology Annual Meeting
Late‐Breaking Abstracts
5 consecutive days. Prior to each 4‐hour 97dB noise exposure, there was a 15 min period during which the noise level
was gradually increased from 75dB to 97dB. Unexpectedly some PCB‐exposed rats exhibited seizure‐like behaviors
during this noise‐habituation phase and could not be tested in the NIHL study. Thus, we conducted an experiment to
determine if adult rats exposed to PCBs perinatally are more susceptible to audiogenic seizures using a standard,
published audiogenic seizure paradigm. Rats previously tested in the NIHL study were placed in a clear plexiglass tube
(1 ft x 1 ft) and exposed to a 100dB noise centered at 8kHz for 2 min during which any seizure behaviors (wild running or
wild running progressing to clonus) were recorded. Rats that did not exhibit seizures at 100dB were re‐tested at 105 dB
24‐48 hours later. Rats that did not exhibit seizures at 105dB were tested a final time at 110dB after another 24‐48 hours.
Ninety % of rats (9 of 10) in the 6 mg/kg PCB group, and 44% of rats (4 of 9) in the 3 mg/kg PCB group, exhibited either
wild running or wild running progressing to clonus at 100dB, whereas only 9% of rats (1 of 11) in the 1 mg/kg PCB group,
and 14% percent of rats (2 of 14) in the control group exhibited any evidence of audiogenic seizures at the lowest noise
intensity. These data suggest that developmental exposure to PCBs may increase the susceptibility to audiogenic
seizures later in life. This research was funded by the NIEHS grant R01 ES015687.
ABSTRACT FINAL ID: 2860
TITLE: NEUROPROTECTIVE EFFECTS OF PROLACTIN IN THE METHAMPHETAMINE‐INDUCED DOPAMINE DEPLETION IN
PC12 CELLS
AUTHORS (FIRST INITIAL, LAST NAME): H. Rosas‐Hernandez1, E. Cuevas2, M. A. Ramirez‐Lee1, S. M. Lantz2, W. R.
Hamilton2, S. F. Ali2, C. Gonzalez1
INSTITUTIONS (ALL): 1. Facultad de Ciencias Químicas, Universidad Autónoma de San Luis Potosi, San Luis Potosi,
Mexico. 2. Neurochemistry Laboratory, National Center for Toxicological Research, US FDA, Jefferson, AR, United
States.
KEYWORDS: Methamphetamine, Prolactin, Dopamine
ABSTRACT BODY: Methamphetamine (METH) is one of the most abuse drugs with high abuse liability and addictive
properties. Acute and chronic use of METH can cause neuropsychiatric disorders such as hallucinations, delusion, short
and long term memory loss, paranoid and schizophrenia and psychosis. METH produces significant changes in
nigrostriatal dopaminergic system and also mimics Parkinson’s disease like symptoms. Production of the hormone
Prolactin (PRL) is regulated by dopamine (DA), however its role and mechanisms of action in METH abuse are unknown.
The aim of this study was to evaluate the effect of PRL on METH‐induced DA depletion in PC12 cells using
immunostaining of tyrosine hydroxylase (TH), HPLC detection of DA and determination of reactive oxygen species
(ROS) using dichlorofluorescein assay. We found PRL, both alone and co‐administrated with METH, decreased ROS
production. Treatment with PRL resulted in a dose‐dependent increase in DA production and was able to rescue METH‐
induced DA depletion to control levels. Further, the reduction of ROS levels were associated with an increased in DA
production and TH immunoreactivity, but co‐administration of both substances did not affect basal TH
immunoreactivity. This data suggests that PRL increased TH activity and exerts a neuroprotective effect by decreasing
ROS in METH‐induced neurotoxicity.
ABSTRACT FINAL ID: 2861
TITLE: TIME‐ AND ISOFORM‐DEPENDENT EFFECTS OF MANGANESE ON ERK AND JNK PHOSPHORYLATION IN
ACTIVATED MICROGLIAL CELLS
AUTHORS (FIRST INITIAL, LAST NAME): N. M. Filipov1, I. I. Georgieva1, C. A. Dodd1
INSTITUTIONS (ALL): 1. Physiology and Pharmacology, University of Georgia, Athens, GA, United States.
KEYWORDS: MAPK, manganese, inflammation
ABSTRACT BODY: Excessive exposure to manganese (Mn), an otherwise essential metal, causes basal ganglia
pathology similar to Parkinson’s disease (PD). As in PD, glial cell activation and ensuing neuroinflammation appears to
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play a role in Mn neurotoxicity. It has already been demonstrated that Mn enhances the production of inflammagen
(lipopolysaccharide; LPS)‐induced inflammatory cytokines by microglial cells in a mitogen activated protein kinase‐
(MAPK; ERK, JNK, and p38) and nuclear factor kappa B‐dependent manner. Of the three major MAPK, we already
demonstrated an important role of p38 in the Mn enhancement of microglial inflammatory output. Here, our objective
was to determine, in a time‐dependent fashion, the effects of Mn, either by itself or in combination with LPS, on ERK
and JNK. After 1 h, exposure of microglial cells to Mn, LPS, or Mn+LPS increased ERK phosphorylation, with the effect
in the cells exposed to Mn+LPS being the greatest. Similarly, JNK phosphorylation at this time point was the strongest
in cells exposed to Mn+LPS. At 4 h, activation of both ERK and JNK by LPS had returned to baseline, whereas cells
exposed to Mn or Mn+LPS had ERK and JNK still activated. Interestingly, Mn+LPS also appeared to affect the p42/p44
ERK and the p46/p54 JNK isoforms differentially: at 1 h the potentiating effects were seen at both ERK and JNK
isoforms. At 4 h, the potentiating effects were primarily on p42 ERK. Thus, besides the already reported sustained
activation of p38, Mn exposure also causes sustained activation of the other two major MAPK, ERK and JNK. Especially
early on, Mn exposure also markedly potentiates the ERK and JNK activation caused by LPS. Enhanced production of
inflammatory cytokines by microglial cells may cause damage to surrounding cells (i.e. neurons). Therefore,
determining the mechanism of Mn‐enhanced inflammatory cytokine production and the contribution of the different
MAPKs in the process will increase our understanding of Mn neurotoxicity and similar neuropathologies. Supported by:
R01ES016965 (NIEHS).
ABSTRACT FINAL ID: 2862
TITLE: IDENTIFICATION AND CHARACTERIZATION OF A DOPAMINE NEURON‐ASSOCIATED ALUMINUM TRANSPORTER
THAT CONFERS ALUMINUM‐INDUCED NEURODEGENERATION
AUTHORS (FIRST INITIAL, LAST NAME): R. Nass1, 2, R. Settivari1, J. LeVora2, S. Zhou1, U. Jason3, N. VanDuyn1
INSTITUTIONS (ALL): 1. Pharmacology and Toxicology, Indiana University School of Medicine, Indianapolis, IN, United
States. 2. Stark Neuroscience Research Institute, Indiana University School of Medicine, Indianapolis, IN, United States.
3. Plant and Soil Sciences, University of Kentucky, Lexington, KY, United States.
KEYWORDS: Parkinson disease, Neurodegeneration, C. elegans
ABSTRACT BODY: Aluminum (Al) is the most prevalent metal in the earth’s crust, and is a known human neurotoxicant.
Al has been shown to accumulate in the substantia nigra of Parkinson’s disease (PD) patients, and epidemiological
studies suggest correlations between Al exposure and the propensity to develop both PD and the amyloid plaque‐
associated disorder Alzheimer’s disease. Although Al exposures have been associated with the development of the
most common neurodegenerative disorders, the molecular mechanism involved in Al entrance in animal neurons and
subsequent cellular death has remained elusive. In this study we show that a brief exposure to very low levels of Al
decrease mitochondrial membrane potential and cellular ATP levels, and confers dopamine (DA) neuron degeneration
in the genetically tractable nematode Caenorhabditis elegans (C. elegans). Al exposure also exacerbates the DA neuron
cell death conferred by the human PD‐associated protein α‐synuclein. DA neurodegeneration is partially dependent on a
putative Al transporter, as genetic deletion of the transporter inhibits neuronal death and results in a nine‐fold decrease
in whole animal Al levels. We also show that the transporter is expressed in DA neurons, Al exposure results in a
significant decrease in transporter RNA and protein levels, and the neurodegeneration is partially dependent on the PD‐
associated transcription factor NRF2/SKN‐1 and caspase Apaf‐1/CED‐4. These studies describe a novel model for Al‐
induced DA neuron degeneration, and identifies for the first time a dopamine neuron‐associated Al transporter.
Support contributed by: NIH R01ES014459 (RN).
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ABSTRACT FINAL ID: 2863
TITLE: THE DITHIOCARBAMATE FUNGICIDE ZIRAM RESULTS IN ENDOGENOUS SYNUCLEIN AGGREGATION,
DOPAMINERGIC CELL LOSS, AND REDUCED LOCOMOTOR BEHAVIOR IN A ZEBRAFISH MODEL OF PARKINSON’S
DISEASE
AUTHORS (FIRST INITIAL, LAST NAME): A. Lulla1, 2, A. Fitzmaurice2, M. Stahl2, S. Lu2, J. M. Bronstein2, 1
INSTITUTIONS (ALL): 1. Toxicology, University of California, Los Angeles, Los Angeles, CA, United States. 2. Neurology,
University of California, Los Angeles, Los Angeles, CA, United States.
KEYWORDS: Synuclein, Pesticide, Parkinson's Disease
ABSTRACT BODY: Recent studies at UCLA have revealed that exposures to the fungicide ziram is associated with
increased risks for developing Parkinson’s disease (PD). We have shown that ziram exposure in vitro results in selective
toxicity to dopaminergic neurons, inhibition of E1 ligase of the ubiquitin proteasome system (UPS), and α‐synuclein
accumulation. In the present study, we use developing zebrafish (ZF, Danio rerio) embryos as an in vivo model to
elucidate the mechanisms of ziram toxicity relevant to PD. Because dopaminergic neuronal loss is a hallmark of PD, we
used ZF expressing green fluorescent protein (GFP) tagged to vesicular monoamine transporter protein (VMAT), to
identify aminergic neurons in whole embryos. Confocal imaging revealed decrease of VMAT‐GFP‐expressing neurons in
anterior clusters (dopaminergic), posterior clusters (noradrenergic) after 5‐d ziram exposure (10nM). Western blots
revealed an increase in endogenous ZF synuclein B (zSyn) in a dose‐dependent manner (10‐100 nM). Behavioral analyses
demonstrated a decrease in spontaneous swimming distance as compared to unexposed ZF. We overexpressed zSyn in
ZF neurons to investigate whether it could be mediating ziram’s toxicity. zSynB expression in neurons led to zSyn
aggregates and neuronal death in a similar manner to human α‐synuclein Treatment with CLR01, a molecular tweezer
that mitigates amyloid toxicity also attenuated ziram toxicity. We also found that ziram leads to UPS inhibition in ZF
using an in vivo degron. These data suggest that ziram’s neurotoxicity in ZF embryos appears to be caused by inhibition
of the UPS, and accumulation of zSyn leading to zSyn aggregation. These studies add further insight into how ziram
may increase the risk of PD. Furthermore, ziram treated‐ZF embryos is a promising model for high throughput screens
for neuroprotective drugs.
ABSTRACT FINAL ID: 2864
TITLE: IN VITRO DDT EXPOSURE ALTERS THE EXPRESSION OF ALZHEIMER’S DISEASE‐RELATED GENES
AUTHORS (FIRST INITIAL, LAST NAME): R. T. von Stein1, J. R. Richardson2
INSTITUTIONS (ALL): 1. Toxicology, Rutgers University, Piscataway, NJ, United States. 2. Department of Environmental
and Occupational Medicine, Robert Wood Johnson Medical School, University of Medicine and Dentistry of New Jersey,
Piscataway, NJ, United States.
KEYWORDS: DDT, Organochlorine pesticide, Alzheimer's disease
ABSTRACT BODY: The interaction of aging‐related, genetic, and environmental factors likely contributes to the etiology
of late‐onset sporadic Alzheimer’s disease (AD). Previous studies found that serum and brain levels of a long‐lasting
residue of the organochlorine pesticide DDT (p,p’DDE) were significantly higher in patients with AD. However, the
mechanism(s) by which DDT may contribute to AD is presently unknown. The abnormal accumulation of β‐amyloid
peptide (Aβ), a primary component of neuritic plaques and a cleavage product of the amyloid precursor protein (APP),
is closely associated with AD pathogenesis. The first objective of this ongoing investigation was to determine whether
in vitro DDT exposure alters the expression of AD‐related genes. Differentiated SH‐SY5Y cells were exposed to p,p’DDT
concentrations of 0, 0.1, 0.5, and 1 μM for 48 h and APP, β‐site APP cleaving enzyme‐1 (BACE1), presenilin‐1 (PSEN‐1), and
neprilysin (NEP) mRNA levels were measured using quantitative real‐time PCR. DDT significantly increased the mRNA
levels of APP (22‐44%) and PSEN‐1 (19‐30%), the sub‐component of the γ‐secretase responsible for the cleavage of APP,
in a concentration‐dependent manner. However, DDT did not significantly affect the mRNA expression of BACE1 or NEP,
the rate‐limiting enzyme in Aβ degradation. Additional experiments aim to identify the transcriptional activation
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pathway and will determine whether DDT or its metabolites alters AD‐related protein levels or the activity of APP‐
cleaving secretases. Supported by NIEHS 005022 and 007148.
ABSTRACT FINAL ID: 2865
TITLE: COMPARISON OF TWO NOVEL NEUROPROTECTANTS AGAINST SARIN: 8‐OH DPAT, EFFECTIVE FOR TWO HOURS,
AND CM‐2,525
AUTHORS (FIRST INITIAL, LAST NAME): A. Furman1, J. Lucot1, 2, T. Garrett1, D. Helton2
INSTITUTIONS (ALL): 1. Wright State University, Dayton, OH, United States. 2. Cenomed Research LLC, Irvine, CA,
United States.
KEYWORDS: sarin, organophosphate, neurotoxicity
ABSTRACT BODY: Exposure to the chemical warfare agent sarin produces long‐term neurological deficits. There is a
need to develop neuroprotectants to preserve brain function. We used the carboxylesterase inhibitor 2‐(o‐cresyl)‐4H‐
1:3:2‐benzodioxaphosphorin‐2‐oxide (CBDP) to render mice more sensitive to poisoning by sarin and to reduce the
amount of hydrogen fluoride cleaved from sarin during binding to esterases. The aim of this study was to explore the
efficacy of CM‐2,525 (525) as a neuroprotectant and compare it with those of 8‐OH DPAT (DPAT) with which it may
share the relevant pharmacology. Male C57BL/6 mice were administered a toxic challenge of 1.5 mg/kg of CBDP plus the
dose of sarin needed to achieve 35% mortality. One minute following the toxic challenge, mice were injected with DPAT
(1 mg/kg) as a comparator or 525 to determine its dose‐response curve. Functional Observational Battery (FOB) data
were collected for each mouse and weight data was collected pre‐ and post‐exposure for 3 days. Immunohistological
analysis was performed using Glial Fibrillary Associated Protein (GFAP) which increases in sarin treated animals and
Neuronal Nuclei (NeuN), a stain for mature neurons that decreases after toxic challenge. Previously we found that
treatment with DPAT resulted in a significant decrease in GFAP‐labeled cells in the dentate gyrus (DG) and is effective
when given two hours after the toxic challenge. Treatment with 525 resulted in a significant decrease in GFAP‐labeled
cells in the amygdala (Amyg) and DG regions and an increase in NeuN‐labeled cells in the Amyg, piriform cortex (PC),
and DG regions. DPAT remains effective when given 2 hours after toxic challenge, but has no effect on weight loss or
FOB scores. Unlike DPAT, 525 decreased weight loss and reduced the FOB scores. CM‐2,525 has efficacy superior to
DPAT and would likely be neuroprotective as long sarin exposure as DPAT.
ABSTRACT FINAL ID: 2866
TITLE: UBIQUITIN ACTIVATING ENZYME E1 IS SUSCEPTIBLE TO RESIDUE SPECIFIC ELECTROPHILIC ADDUCTION
ACCOMPANIED BY INHIBITION AND STRIATAL INJURY IN THE RAT.
AUTHORS (FIRST INITIAL, LAST NAME): W. Valentine1, 2, 3, S. W. Caito1, 2, O. M. Viquez1, 2
INSTITUTIONS (ALL): 1. Pathology, Microbiology and Immunology, Vanderbilt University Medical Center, Nashville, TN,
United States. 2. Center in Molecular Toxicology, Vanderbilt University Medical Center, Nashville, TN, United States. 3.
Center for Molecular Neuroscience, Vanderbilt University Medical Center, Nashville, TN, United States.
KEYWORDS: neurodegeneration, ubiquitin activating enzyme, protein adducts
ABSTRACT BODY: The concept that select proteins within biological systems are susceptible to specific electrophilic
adduction is supported by previous in vitro studies. Among the cytoplasmic proteome in HEK293 cells, ubiquitin
activating enzyme E1 was reported to be sensitive to adduction at Cys234 through both SN2 chemistry and Michael
addition. E1 presents an important putative protein target for adduction due to its role as the sole enzyme responsible
for initiating ubiquitin based protein processing. We tested whether E1 is also susceptible to xenobiotic‐mediated
electrophilic adduction in vivo and explored the biological significance of E1 adduction. Rats were administered N,N‐
diethyldithiocarbamate (DEDC) using a protocol that produces covalent cysteine modifications in vivo and brain E1
protein adducts were characterized and mapped using shotgun LC/MS/MS. E1 activity, protein expression, and protein
carbonyls were used to characterize cellular responses and injury in whole brain and striatal samples. The data
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demonstrated that DEDC treatment produced S‐ethylaminocarbonyl adducts on Cys234 and Cys179 residues of E1 and
decreased the levels of activated E1 and ubiquitinated protein. Proteomic analysis of whole brain samples identified
expression changes for proteins involved in myelin structure, antioxidant response and catechol metabolism. Localized
injury within the striatum was indicated by decreased levels of tyrosine hydroxylase, elevated protein carbonyl content,
increased antioxidant enzyme and alpha‐synuclein expression, and enhanced phosphorylation of tau and tyrosine
hydroxylase. These data are consistent with E1 being a sensitive target for adduction by electrophiles in vivo and
support further investigation into the potential role of E1 adduction and inhibition by environmental agents in
neurodegenerative disease.
ABSTRACT FINAL ID: 2867
TITLE: IN VITRO SCREENING OF NADPH OXIDASE INHIBITORS AND IN VIVO EFFECTS OF L‐LEUCINETHIOL ON
EXPERIMENTAL AUTOIMMUNE ENCEPHALOMYELITIS‐INDUCED MICE
AUTHORS (FIRST INITIAL, LAST NAME): L. Kandagaddala1, 2, 3, J. Seo1, 2, M. Haque1, 2, H. Im1, M. Kang1, 2, B. Chung1, 2, B.
Jung1, 2, T. A. Patterson4, O. Kwon1, 2
INSTITUTIONS (ALL): 1. Toxicology Laboratory, Korea Institute of Science and Technology, Seoul, Republic of Korea. 2.
Biomolecular Sciences, University of Science and Technology, Daejon, Daejon, Republic of Korea. 3. Chemical
Engineering, Arizona State University, Tempe, AZ, United States. 4. Regulatory Compliance & Risk Management,
National Center for Toxicological Research, Jefferson, AR, United States.
KEYWORDS: MMP‐9, NADPH oxidase, L‐Leucinethiol
ABSTRACT BODY: Experimental autoimmune encephalomyelitis (EAE), a Th1 polarized demyelinating disease of the
central nervous system, shares many pathological and clinical similarities with multiple sclerosis (MS), and thus
represents an attractive animal model for this disease. The objectives of this study were i) to evaluate the suppressive
effects of L‐leucinethiol (LeuSH), a metalloprotease inhibitor on EAE‐induced mice and ii) to study the effects of LeuSH
on matrix metalloproteinase‐9 (MMP‐9), NADPH oxidase and cytokines (IFN‐γ, IL‐5 and IL‐10) in tissues and plasma of
EAE mice as a measure of potential markers associated with EAE disease. C57BL/6 mice were immunized with myelin
oligodendrocyte glycoprotein (MOG35‐55) peptide in complete Freund’s adjuvant to induce EAE. MOG33‐55 was
administered subcutaneously on two sites over the back. Pertussis toxin was administered intraperitoneally
immediately after MOG35‐55 injection and again two days later. A significant difference was observed in body weights
and clinical signs of LeuSH (8 mg/kg) administered EAE‐induced mice compared to EAE‐induced mice. MMP‐9, NADPH
oxidase and cytokines were measured in central nervous system tissues, peripheral tissues and plasma of EAE‐induced
mice. The findings of this study include alterations in the enzymatic expression of MMP‐9, NADPH oxidase and cytokine
levels in the brain, spinal cord, spleen, thymus and plasma of inhibitor‐treated EAE mice as well as EAE‐induced mice.
The enzyme activities of NADPH oxidase were inhibited by LeuSH. From these results, it can be considered that LeuSH
acts as one of the antigen candidates in ameliorating the clinical symptoms of EAE disease in mice.
ABSTRACT FINAL ID: 2868
TITLE: AN INVESTIGATION INTO THE MECHANISM OF TRICHLOROETHYLENE NEUROTOXICITY IN RELATION TO
PARKINSONISM
AUTHORS (FIRST INITIAL, LAST NAME): P. C. Keane1, S. J. Judge1, P. G. Blain1, C. M. Morris1
INSTITUTIONS (ALL): 1. Medical Toxicology Centre, Newcastle University, Newcastle‐Upon Tyne, United Kingdom.
KEYWORDS: Parkinson's Disease, Trichloroethylene, Mitochondrial Dysfunction
ABSTRACT BODY: Parkinson’s Disease (PD) is characterised by degeneration of the dopaminergic (DA) neurons of the
substantia nigra. Trichloroethylene (TCE), an industrial solvent and environmental contaminant has been linked
following chronic exposure to development of Parkinson‐like symptoms (Gash et al. 2008 and Guehl et al. 1999). TCE
can be converted, via chloral, to a the neurotoxin 1‐Trichloromethyl‐1,2,3,4‐tetrahydro‐β‐carboline (TaClo) in man
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(Bringmann et al. 1999) which may give rise to PD‐related disease. We have therefore investigated the mechanism of
TCE toxicity in the DA neuroblastoma cell line SH‐SY5Y. Results show that TaClo (<5μM) and chloral (<200μM) are toxic
to SH‐SY5Y but TCE is not. Death pathway modulator studies suggest that TaClo neurotoxicity involves the novel cell
death pathway necroptosis, a specialised pathway of programmed necrosis, involving RIP1 kinase and reactive oxygen
species (ROS) generation but not caspase dependent apoptosis. To identify a possible toxic mechanism, biochemical
assays on the activity of mitochondrial OXPHOS Complexes I‐IV (CI‐IV) were carried out which showed that TaClo
significantly inhibited CI (<50μM), CIII and CIV (500 μM) and chloral (1mM) significantly inhibited CI, II & III but not CIV
and enhanced mitochondrial superoxide generation. As inhibition of OXPHOS complexes has been shown to generate
superoxide and ROS, these findings suggest a source for the ROS involved in TaClo and chloral mediated cell death and
a link with PD. References Bringmann, G., God, R., Fähr, S., Feineis, D., Fornadi, K. & Fornadi, F. 1999 Analytical
Biochemistry 270(1), 167‐175 Gash D.M., Rutland, K., Hudson, N. L., Sullivan, P. G., Bing, G., Cass, W. A., Pandya, J. D., Liu,
M., Choi, D. Y., Hunter, R. L., Gerhardt, G. A., Smith, C. D., Slevin, J. T. & Prince, T. S. 2008 Annals of Neurology 63(2), 184‐
192 Guehl, D., Bezard, E., Dovero, S., Boraud, T., Bioulac, B. & Gross, C. 1999 European Journal of Neurology 6(5), 609‐
611 The authors gratefully acknowledge support from the UK Health Protection Agency.
ABSTRACT FINAL ID: 2869
TITLE: EXTRACELLULAR GENERATION OF MPP+ AS KEY PROCESS EXPLAINING CELL‐TYPE SPECIFIC TOXICITY OF MPTP
AUTHORS (FIRST INITIAL, LAST NAME): S. Schildknecht1, R. Pape1, M. Leist1
INSTITUTIONS (ALL): 1. University of Konstanz, Konstanz, Germany.
KEYWORDS: MPP+, astrocytes, dopaminergic neurons
ABSTRACT BODY: 1‐Methyl‐4‐phenylpyridinium (MPP+) is a widely used toxicant that affects dopaminergic neurons of
the substantia nigra and triggers parkinsonian symptoms in mice and man. Different sensitivities of neuronal
subpopulations are related to the compounds uptake via the dopamine transporter. Once inside the cell, MPP+ inhibits
mitochondrial complex I and triggers the release of vesicular dopamine. As MPP+ does not cross the blood brain
barrier, rodent models of parkinsons disease often use 1‐methyl‐4‐phenyl‐1,2,3,6‐tetrahydropyridine (MPTP), which can
easily pass the blood brain barrier and is then converted within the brain to MPP+. The enzymatic conversion by
monoamine oxidase‐B (MAO‐B), located primarily on mitochondria in astrocytes, is considered as the most important
step of this metabolism. We addressed the question, why astrocytes are not affected by MPP+ toxicity in brains
exposed to MPTP. We confirmed earlier findings that MAO‐B is only responsible for the conversion of MPTP into the
intermediate 1‐methyl‐4‐phenyl‐2,3‐dihydropyridinium (MPDP+), which subsequently undergoes autoxidation to finally
form the active metabolite MPP+. At neutral pH, MPDP+ also exists in its uncharged free base form 1‐methyl‐4‐phenyl‐
1,2‐dihydropyridine (1,2‐MPDP), which can easily cross biological membranes by passive diffusion. Subsequent
autoxidation outside astrocytes was favored by the presence of iron, high pH, and oxygen. By using isolated enzyme,
artificial lipid vesicles, astrocytes, and dopaminergic neurons, we provide evidence that the chemical properties of
MPTP and its intermediates explain its selective toxicity, independent from distinct transport systems recently
described to be involved in the export of MPP+ from astrocytes.
ABSTRACT FINAL ID: 2870
TITLE: MOTOR IMPAIRMENTS IN C57BL/6J MICE FOLLOWING PRENATAL EXPOSURE TO METHANOL
AUTHORS (FIRST INITIAL, LAST NAME): V. R. Mackey1, G. Muthian1, M. Smith1, C. G. Charlton1
INSTITUTIONS (ALL): 1. Neuroscience and Pharmacology, Meharry Medical College, Nashville, TN, United States.
KEYWORDS: Methanol, Motor deficits, Parkinson's disease
ABSTRACT BODY: Methanol (MeOH) resembles the symptoms of Parkinson’s disease (PD) and is relieved by levodopa
therapy. Individuals with PD experience symptoms such as bradykinesia, postural instability and resting tremor, as the
result of the degenerated nigrostriatal (NS) dopamine (DA) neurons. The etiology of PD remains unknown, but it is
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possible that two stages are invloved. The 1st stage involves the 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 and causing the symptoms of PD. To test the 1st and 2nd stage hypotheses,
pregnant C57bl/6J dams were administered a 4mg/kg of MeOH, twice daily, during the period of neurogenesis of the NS
DA neurons. This we hope will initiate the vulnerable stage in the offspring. Three and 12 months after parturition,
locomotion and motor performance in the offspring were recorded at each time point. Prenatal MeOH exposure
showed an 80.6% decrease in total distance traveled (TD); followed by a 26.9% decrease in total number of movements
(TNM). Furthermore, there was 48.9% increase in the number of footslips in the offspring, highlighting poor motor
performance. Similar effects were noted in 12 month old offspring exposed to MeOH in utero; there was a 46%, 47%, and
50% decreases in the movement time, total distance and movement number respectively. There was an apparent ‐
362.5% increase the number of footslips; indicating a progressive decline in motor coordination in MeOH offspring. This
study shows that MeOH produced PD‐like motor impairments that 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.
ABSTRACT FINAL ID: 2871
TITLE: VARIATIONS IN PARTICULATE MATTERS DIFFERENTIALLY MODULATE ATHEROSCLEROTIC LESION SIZE VIA
ANTIOXIDANT PROPERTIES OF HDL CHOLESTEROL: IMPLICATION OF D4F
AUTHORS (FIRST INITIAL, LAST NAME): R. Li1, M. Navab3, Z. Ning2, A. Fogelman3, C. Sioutas2, T. Hsiai1
INSTITUTIONS (ALL): 1. Biomedical Engineering & Cardiovascular Medicine, University of Southern California, Los
Angeles, CA, United States. 2. Engineering & Environmental Science, University of Southern California, Los Angeles, CA,
United States. 3. Medicine, University of California, Los Angeles, Los Angeles, CA, United States.
KEYWORDS: atherosclerosis, air pollution, particulate matter
ABSTRACT BODY: Exposure to ambient particulate matters (PM) is a modifiable risk factor to cardiovascular disease.
We hypothesized that PM size fractions, diurnal variations in constituents of ultrafine particles (UFP, dp< 0.1 µm )
differentially modulated atherosclerotic lesion size via changes in anti‐oxidant properties of HDL cholesterol. LDLR‐null
mice, exposed to fine particles (FP), UFP‐am (UFP collected in the morning) and UFP‐pm (UFP collected in the
afternoon) for 10 weeks under high fat diet, developed significant increase in atherosclerotic lesion/area ratios
(FP=0.1145, UFP‐am=0.1239, UFP‐pm=0.136) as compared to filtered air (FA=0.079, p< 0.001 (ANOVA), n=5). Plasma HDL
anti‐oxidant indices, a reverse index to HDL anti‐oxidant capacity, were also significantly elevated (FA=1.325; FP=1.488,
UFP‐am=1.424, and UFP‐pm=1.697, p < 0.01, n=5) while Paraoxonase (PON) activities were significantly attenuated (FA=
60.9, FP=54.8, UFP‐am=51.3; and UFP‐pm=44.8, p <0.02, n=5). In corollary, there were consistent trends for UFP‐pm as
the most potent inhibitor of PON activities, leading to elevated HDL anti‐oxidant indices and increased atherosclerosis
lesion/area ratios (PON: p <0.02; HDL anti‐ox: p <0.01; and lesion: p<0.001, n=5). D4F, an apoliprotein A‐I mimetic
peptide that restores the function of high density lipoprotein cholesterol (HDL) attenuates atherosclerosis. When D4F
was administered via the drinking water, HDL anti‐oxidant indices were reduced while UFP modified PON activities
were significantly restored. Atherosclerotic lesion/area ratios were also significantly attenuated. Our findings suggest
that FP, UFP‐am, and UFP‐pm differentially modulated atherosclerotic lesion size via changes in PON activities and HDL
anti‐oxidant properties.
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ABSTRACT FINAL ID: 2872
TITLE: ACUTE VS. SUB‐CHRONIC EFFECTS OF PARTICULATE MATTER (PM) EXPOSURE ON HEART RATE VARIABILITY
DIFFER WITH AGE IN DBA/2 (D2) MICE
AUTHORS (FIRST INITIAL, LAST NAME): B. Bennett1, E. W. Spannhake1, A. M. Rule1, P. N. Breysse1, C. G. Tankersley1
INSTITUTIONS (ALL): 1. Environmental Health Science, Johns Hopkins University Bloomberg School of Public Health,
Baltimore, MD, United States.
KEYWORDS: Air Pollution, Heart Rate, Aging
ABSTRACT BODY: Exposure to ambient PM is associated with increased cardiac morbidity and mortality, which includes
progressive heart failure and increased heart arrhythmias, especially in the elderly. The purpose of the current study is
to determine if exposure to PM would cause an increased susceptibility to heart disease in older D2 male mice as
determined by changes in heart rate (HR) and heart rate variability (HRV). Mice were implanted with
electrocardiographic (ECG) telemeters at 4, 9, 12, and 19 months old (mo) and allowed to recover for 20 days. At 4, 12,
and 19 mo, mice were then instilled with 100 µg of bulk Baltimore PM or saline by aspiration. The PM was collected by a
2‐stage cyclone and resuspended in saline prior to aspiration. The 9‐mo mice were exposed to carbon black (CB) and/or
ozone (O3) several weeks before PM aspiration at 12‐mo. Before aspiration, mice were measured for several parameters
to assess homeostasis, including HR, HRV, temperature, metabolism, and ventilation. After aspiration, 3‐min ECG
samples were recorded at 15‐min intervals for 3 hrs along with corresponding measurements of homeostasis. PM
aspiration resulted in increases in HRV parameters (SDNN and rMSSD). However, increases in SDNN and rMSSD were
only significantly greater (p<0.05) for the 12‐mo mice that had received prior exposure to CB and O3 compared to PM‐
aspirated mice. These increases in HRV were accompanied by declines in HR. These data indicate that 12‐mo D2 mice,
especially those pre‐exposed sub‐chronically to CB and O3, are more vulnerable to changes in heart rate variability
following acute PM exposure than younger or older mice. This suggests that middle‐age may make animals more
susceptible to heart arrhythmias. (Support: AG‐21057 and RD‐83241701)
ABSTRACT FINAL ID: 2873
TITLE: CARDIOTOXICITY ASSESSMENT OF ANTI‐CANCER DRUGS, SUNITINIB AND DOXORUBICIN, USING MICRO‐
ECHOCARDIOGRAPHY AND MYOCARDIAL SPECKLE‐TRACKING ASSESSMENT
AUTHORS (FIRST INITIAL, LAST NAME): J. Sun1, N. Sacadura1, M. Yin2, T. McGrath1, A. Needles1, C. Theodoropoulos1, S.
Foster2
INSTITUTIONS (ALL): 1. VisualSonics Inc, Toronto, ON, Canada. 2. Sunnybrook Health Sciences Centre, Toronto, ON,
Canada.
KEYWORDS: cardiotoxicity, echocardiography, strain rate
ABSTRACT BODY: Cardiotoxic risk is an important factor in determining anti‐cancer drug therapy dosage, duration, and
end‐point. Detailed cardiotoxicity assessment can be performed using ultrasound to quantify cardiac function and
advanced speckle tracking analysis to quantify myocardial kinetics. In this study, we quantified the cardiotoxicity
effects of two anti‐cancer drugs, sunitinib (Pfizer, USA) and doxorubicin (Sigma Aldrich, Canada), in mice. Sunitinib is a
small molecular multi‐targeted receptor tyrosine kinase inhibitor, and doxorubicin is an anthracycline antibiotic. For the
sunitinib treatment, female nude SCID mice were treated with 120mg/kg of sunitinib or control vehicle by oral gavage
for 4 consecutive days, and imaged prior to and after treatment. For doxorubicin, female C57BL6 mice were treated
with a single dose of 20mg/kg doxorubicin or saline by intraperitoneal injection, and imaged prior to and three days
after treatment. Echocardiography and myocardial dynamics assessment were performed using the Vevo2100 micro‐
ultrasound system and the VevoStrain speckle‐tracking analysis software (VisualSonics, Canada). Both drugs resulted
in increases in myocardial performance index and decreases in cardiac output, both suggesting an overall impairment in
cardiac function. For sunitinib‐treated mice, the decrease in cardiac output is caused mainly by a decrease in heart rate,
while for doxorubicin‐treated mice, it was caused by a decrease in heart rate and an increase in systolic volume.
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Interestingly, when assessing myocardial dynamics sunitinib‐treated mice showed an increase in myocardial velocity
and strain rate, while the doxorubicin‐treated mice showed the opposite effects. Echocardiography and speckle‐
tracking assessment revealed both drugs have cardiotoxic effects. However there are clear dissimilarities in effects
between the 2 drugs. These differences may be caused by their differing mechanisms‐of‐action. P<0.05 for all reported
changes
ABSTRACT FINAL ID: 2874
TITLE: VALVE THIN FILMS ‐ A NOVEL ASSAY FOR SAFETY EVALUATION OF CARDIAC VALVE FUNCTION
AUTHORS (FIRST INITIAL, LAST NAME): K. Balachandran1, 2, M. A. Hemphill1, L. F. Deravi1, P. W. Alford1, K. K. Parker1, 2
INSTITUTIONS (ALL): 1. School of Engineering and Applied Sciences, Harvard University, Cambridge, MA, United States.
2. Wyss Institute for Biologically Inspired Engineering at Harvard University, Boston, MA, United States.
KEYWORDS: Valvulopathy, in vitro toxicological tool, Cardiovascular Safety
ABSTRACT BODY: Recent clinical studies have highlighted the potential of drugs such as the anti‐obesity combination
fenfluramine/phentermine, anti‐Parkinson’s medications and antidepressants to illicit drug‐induced valvulopathy. These
patients present with valves that have altered rigidity, curvature, and excessive fibrosis. Valvular damage may
ultimately produce severe heart and/or lung disease. There is currently no predictive method for screening the
functional effects of pharmacological agents on valve cell contractility in vitro. We therefore developed a novel polymer
thin film‐based contractility assay comprised of valve interstitial cells. We utilized this assay to probe for alterations in
valve tone due to various vasoactive mediators. Aligned ovine valve interstitial cell (VIC) two‐dimensional lamellae were
constructed on a detachable polydimethylsiloxane (PDMS) membrane using micropatterning. The valve thin films (vTF)
were attached to PTFE posts and changes in tissue contractility were calculated based on changes in thin film radius of
curvature. Fasudil or HA‐1077 was added at the end of the dose series to inhibit rho‐kinase and measure basal tissue
tone. Dopamine and serotonin significantly increased tissue contractility compared to control. In an additional series of
experiments, the anti‐Parkinson’s drug ropinirole and the generalized anxiety disorder drug buspirone were added
together with their respective neurotransmitters (ropinorole – dopamine; buspirone – serotonin) to quantify acute
alterations in tissue contractility due to these neurological drugs. When ropinorole was added, we observed a four‐fold
increase in peak contractile stress in the valve tissues. Similarly, buspirone resulted in a three‐fold increase in peak
contractile stress. Our results demonstrate acute alteration in valve function due to commonly prescribed neurological
drugs. We propose the use of this assay to test valvulotoxic effects of drugs during their development.
ABSTRACT FINAL ID: 2875
TITLE: ENHANCED CORONARY VASCULAR REACTIVITY TO SEROTONIN FOLLOWING ACUTE OZONE EXPOSURE IN RAT
AUTHORS (FIRST INITIAL, LAST NAME): M. Paffett1, S. Lucas1, M. Campen1
INSTITUTIONS (ALL): 1. University of New Mexico, Albuquerque, NM, United States.
KEYWORDS: Coronoary, Ozone, Vasoreactivity
ABSTRACT BODY: Ozone (O3) is ubiquitous photochemically‐derived air pollutant that has been linked to an increase in
mortality and morbidity from cardiovascular causes. Recently, O3 has been shown to modulate heart rate variability and
enhance myocardial excitability through autonomic stimulation, thus increasing the risk of adverse myocardial events.
Although much is known about the pulmonary effects of this well‐described oxidant, a paucity of information exists
regarding the acute effects of O3 exposure on coronary artery reactivity. Given the pathophysiological relevance of
coronary perfusion to myocardial events, we hypothesized that a single, whole‐body O3 exposure will increase coronary
artery vasoconstriction to serotonin (5‐HT). We tested this hypothesis by measuring changes in vessel internal
diameter (i.d.) in response to increasing concentrations to 5‐HT in pressurized intraseptal coronary arteries from O3‐
exposed and sham‐exposed rats. Male Sprague‐Dawley rats (275‐300 g) were exposed to 1 ppm O3 (n = 6) or filtered air
(n = 5) for 4 hours; vascular function was assessed 24 h following the exposure. Intraseptal coronary arteries were
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isolated and mounted between two glass cannulas and pressurized to 60 mmHg. Following a 1 hr equilibration period
in a buffered physiological saline solution at 37°C, 5‐HT concentration response curves were generated and expressed in
terms of percent of maximal constriction to 60 mM potassium chloride. Interestingly, we found a reduction in initial
baseline coronary artery i.d. from O3‐exposed rats (218 ± 18 μm) compared to sham‐exposed controls (275 ± 17 μm). We
also observed a significant increase in 5‐HT mediated constriction in arteries from O3‐exposed rats compared to sham.
These findings suggest that acute O3 exposure does influence coronary vascular reactivity to 5‐HT and, as O3 is not likely
to directly impact vascular function, future studies will examine the humoral mediators of vascular dysfunction
following O3 exposure at lower concentrations.
ABSTRACT FINAL ID: 2876
TITLE: CONTINUOUS MEASUREMENT OF PULMONARY PRESSURE TO ASSESS EFFECTS OF CHRONIC DRUG EXPOSURE
AUTHORS (FIRST INITIAL, LAST NAME): B. M. Roche1, T. Vinci1, O. A. Bermeo Blanco1, D. T. Pressburger1, E. E. Gonzalez1,
S. Behringer1
INSTITUTIONS (ALL): 1. Safety Pharmacology, Battelle Memorial institute, Columbus, OH, United States.
KEYWORDS: right ventricular pressure, primates, inhalation
ABSTRACT BODY: The FDA guidance for the preclinical safety evaluation of biotechnology‐derived pharmaceuticals (S6)
states that safety pharmacology should be assessed on these molecules. However, the guidance does not provide
detail, resulting in inconsistent methodologies (assays) from lab to lab or between safety assessment and toxicology
studies to assess biologics preclinically. Providing validated assays and methodologies to assess biologically derived
pharmaceuticals may result in greater outsourcing from the parent company to contract research laboratories.
Pulmonary hypertension is a potential side effect of biologics (i.e., rheumatoid arthritis treatment). Moreover, biologics
could also be engineered to target diseases that affect pulmonary pressure (asthma, COPD, etc). As a result, a method
to reliably measure pulmonary pressure in an appropriate preclinical model is needed. The objective of the study was
to establish a model to assess pulmonary hypertension continuously in non‐human primates. A critical component of
that is to assess the effects of time and changes in ambient oxygen content on right ventricular pressure as a measure
of pulmonary pressure. Two cynomolgus monkeys were surgically instrumented with telemetry devices to measure
ECG, right ventricular pressure and systemic arterial pressure. After a period of recovery and acclimation to dosing
procedures; monkeys were exposed to decreases in oxygen content in breathable air. The right ventricular catheter
demonstrated stability in the three weeks of continuous measurement with regard to systolic, diastolic and mean
pressures. Right ventricular pressure increased after breathing decreased oxygen for 30 minutes as compared to
baseline (room air). This model demonstrated stability in the measurement of right ventricular pressure with limited
artifact and the sensitivity to detect a change in pulmonary pressure with changes in oxygen content of breathable air.
ABSTRACT FINAL ID: 2877
TITLE: CHARACTERIZATION OF DIACETYL VAPOR‐INDUCED AIRWAY TOXICITY USING THE HUMAN EPIAIRWAY IN VITRO
MODEL
AUTHORS (FIRST INITIAL, LAST NAME): W. M. Gwinn1, G. P. Flake1, R. W. Bousquet2, D. L. Morgan1
INSTITUTIONS (ALL): 1. Respiratory Toxicology, NTP Laboratories, National Toxicology Program, NIEHS, Research
Triangle Park, NC, United States. 2. Alion Science and Technology Corporation, Research Triangle Park, NC, United
States.
KEYWORDS: Diacetyl, Inhalation, Airway epithelium
ABSTRACT BODY: Inhalation exposure to diacetyl vapor in artificial butter flavoring has been associated with the
development of bronchiolitis obliterans (BO) in microwave popcorn factory workers. Inhalation of diacetyl vapor has
also been shown to cause inflammation and BO‐like lung lesions in animal models. EpiAirway tissue was investigated as
an in vitro model system to assess the toxic effects of diacetyl vapor on functional human airway epithelium. EpiAirway
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tissue inserts were exposed to diacetyl vapor for 1 hr on day 1, 3, 5 and 7 using vapor cups. Specifically, 0 (sH2O vehicle
only), 6.25, 12.5, 25 or 50 mM diacetyl (50 µl) was applied to the vapor cup which was then inverted and sealed over the
tissue insert for 1 hr. This system allowed exposure of the tissues to the diacetyl vapor but not the diacetyl liquid. The
apical surface of the tissue was rinsed with PBS on day 3, 5, 7 and 9. LDH activity in the apical wash (an indicator of
cellular injury) increased over time in response to diacetyl vapor exposure. On day 9, tissues were processed for
histologic evaluation. Histopathologic changes in diacetyl vapor‐treated tissues included increased apoptosis, increased
intercellular edema (with loss of cell cohesion), karyomegaly, detachment as well as rounding up and loss of ciliated
cells compared to vehicle‐treated tissue. The progression of histopathologic changes over time was also assessed
following exposure to diacetyl vapor. This study shows that direct exposure of fully‐differentiated human airway
epithelial tissue to diacetyl vapor causes airway epithelial injury and histopathologic changes, which occur in the
absence of inflammation/lymphocytic infiltration. The EpiAirway system can serve as a useful in vitro model for
mechanistic studies of diacetyl vapor‐induced pulmonary toxicity.
ABSTRACT FINAL ID: 2878
TITLE: DEVELOPMENT AND VALIDATION OF THE EXPOSURE CHAMBER FOR NOSE ONLY INHALATION TOXICITY STUDY
AUTHORS (FIRST INITIAL, LAST NAME): K. Jeon1, 3, J. Yi1, C. JaeHo1, K. Seo1, A. JinHong1, I. Yu2, K. Ahn3
INSTITUTIONS (ALL): 1. Research & Development Center, HCT, Icheon, Republic of Korea. 2. Institute of Nanoproduct
Safety Research, Hoseo University, Asan, Republic of Korea. 3. Department of Mechanical Engineering, Hanyang
University, Ansan, Republic of Korea.
KEYWORDS: inhalation, exposure systems, CFD
ABSTRACT BODY: A direct flow type of nose‐only inhalation exposure chamber which was developed for the inhalation
toxicity study was evaluated by numerical analysis and experimental study. Maintaining flow rate uniformity and
consistency in test article concentration at each nozzle are the critical considerations when designing inhalation
exposure chamber. Thus, the chamber was designed to maintain the deviation of flow velocity and size distribution
among the ports under 10 %. First, the nose‐only exposure chamber was evaluated by numerical analysis simulated with
computational fluid dynamics code Fluent 6.3.26 for flow field. Second, flow velocity was measured at the injection
nozzle of the chamber, and then aerosol particle size distribution was measured at each port while the test articles
were injected to the exposure chamber. Our results indicated that uniform flow field distribution was achieved at each
stage and port and the deviation of flow velocity and particle size distribution was controlled within 10%. Therefore the
nose‐only inhalation exposure chamber validated by numerical analysis and experimental study was suitable for
inhalation toxicity experiment.
ABSTRACT FINAL ID: 2879
TITLE: POTENTIAL OF IN VITRO RECONSTITUTED 3D HUMAN AIRWAY EPITHELIA (MUCILAIR™) TO ASSESS
RESPIRATORY SENSITIZERS
AUTHORS (FIRST INITIAL, LAST NAME): S. Constant1, L. Wiszniewski1, E. Roggen2, S. Huang1
INSTITUTIONS (ALL): 1. Epithelix, Plan‐les‐Ouates, Switzerland. 2. Novozymes A/S, Bagsvaerd, Denmark.
KEYWORDS: Respiratory sensitization, Airway Epithelia, MucilAir
ABSTRACT BODY: Respiratory sensitizers and irritants are considered as substances of higher risk. However, until now
there is no validated animal model/method, nor in vitro cell model for identifying the respiratory chemical sensitizers.
The aim of this study is to develop an in vitro cellular assay for identification of respiratory chemical sensitizers based on
a novel in vitro human 3D airway epithelium model (MucilAir™). To evaluate the potential of MucilAir™ as a tool for
identifying the respiratory chemical sensitizers, 9 chemical compounds belonging to 3 classes (irritants, dermal
sensitizers and respiratory sensitizers) were tested. The cytotoxic effects of these chemicals were assessed by several
endpoints: TEER measurement, Resazurin test, cilia beating monitoring, morphological observation, etc... The
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cytokines, such as IL‐8, IL‐6, Rantes, Gro‐a, etc. were used as biomarkers for discriminating these molecules.
Interestingly, the respiratory irritants and respiratory sensitizers greatly increased the amount of cytokines released
into the culture media, whereas the dermal sensitizers showed no obvious effect. The stimulating effects the
respiratory sensitizers and irritants are observable at concentrations several folds below the toxic doses. Moreover,
some long term effects of the respiratory sensitizers on cytokine release, 4 weeks after the exposure, have been
observed. Further studies on a large number of donors (36), using two reference compounds (TMI and DNCB),
highlighted the importance of the genetic predisposition of the donors: only the allergic subgroup reacted differentially
to the respiratory chemical sensitizers and the dermal sensitizers. Our results are in line with the epidemiological and
genetic studies of the asthma diseases. Taken together, MucilAirTM seems to be a promising in vitro model for
discriminating the respiratory sensitizers from the dermal sensitizers.
ABSTRACT FINAL ID: 2880
TITLE: A SIMPLE METHOD FOR TESTING THE TOXICITY OF NANOMATERIALS ON 3D AIR‐LIQUID INTERFACE HUMAN
AIRWAY EPITHELIA (MUCILAIR™)
AUTHORS (FIRST INITIAL, LAST NAME): S. Huang1, S. Constant1, M. CaulFuty1, R. Bonfante1, M. Monachino1, R.
Frauenfelder1, L. Wiszniewski1
INSTITUTIONS (ALL): 1. Epithelix, Plan‐les‐Ouates, Switzerland.
KEYWORDS: In vitro inhalation Toxicity, MucilAir, Nanotoxicity
ABSTRACT BODY: We developed a simple method to deliver nanoparticles to air‐liquid interface (ALI) culture systems.
This patented method (PCT/IB2010/053956) uses Dextran as carrier, which allows testing a wide range of doses of
nanoparticles. Briefly, the nanoparticles were diluted and mixed with the Dextran powder; small pellets were made and
then applied onto the apical surface of the ALI culture. We tested the toxicity of several nanoparticles, such as ZnO and
Fe(IO3)3, on an in vitro cell model of the human airway epithelium (MucilAir™). MucilAir™ closely mimic the morphology
and functions of the normal human airway epithelium. Moreover, it has a unique shelf‐life of one year, allowing
chronic/long term toxicity testing. Using multiple endpoints, like trans‐epithelial electrical resistance (TEER), cell
viability assay (LDH), cilia beating frequency, morphology, cytokine release, etc, we determined the dose response
curve of ZnO and Fe(IO3)3 nanoparticles on MucilAir™. Toxicity of ZnO (9 nm) was observed at doses higher than 0.1%
(9 ug/cm2). Interesting, at 0.1% of ZnO, the epithelia had the potential to recover/repair after the exposure, while at 0.5%
(45 ug/cm2) of ZnO, it was not the case. Effect of two forms of Fe(IO3)3 from 10 to 20 nm were also compared: namely
spheroids and nanoneedles. Our results showed that Dextran‐carrier method is an easy and efficient way to deliver the
nanoparticles in vitro. MucilAir™ is a relevant in vitro system for assessing the toxicity of the nanoparticles.
ABSTRACT FINAL ID: 2881
TITLE: TOXICITY AND CHARACTERIZATION OF TWO NOVEL CHEMICAL AGENT SIMULANTS FOR TESTING OF NEW
DECONTAMINATION AND PROTECTION TECHNOLOGIES
AUTHORS (FIRST INITIAL, LAST NAME): A. E. Sivillo1, M. D. Crenshaw1, M. C. Babin1, J. E. Schimmoeller1, N. A. Niemuth1,
B. A. Carper1, S. M. Risser1, L. Hernon‐Kenny1, J. W. Kohne1
INSTITUTIONS (ALL): 1. Battelle, Columbus, OH, United States.
KEYWORDS: chemical agent, chemical warfare agent, simulant
ABSTRACT BODY: Development of new technologies for protection, detection, and decontamination of chemical
warfare agents (CWA) requires extensive preliminary testing. The relatively non‐toxic simulants used in this testing are
rarely suitable due to the lack of comparable physical properties. Most simulants mimic only one physical property of
the CWA, while the development of these new technologies requires multiple chemical and physical properties to be
mimicked. To assess relative toxicity of all chemical compounds, including simulants, a median lethal dose (MLD)
estimate is necessary. The compounds (RP) ethyl 3‐methylbutylphosphonofluoridate (DE‐1) and (RP) isopropyl 1‐
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methylpropylphosphonofluoridate (SA‐2)† were synthesized as potential simulants for soman (GD), a very toxic CWA. A
MLD study of both simulants was performed in the intraperitoneal (IP) mouse model. Statistical analysis of lethality
data resulted in MLD values of 5.24 mg/kg (95% confidence interval of 3.41, 7.69) and 4.36 mg/kg (95% confidence
interval of 3.25, 5.74) for DE‐1 and SA‐2, respectively, using the Fieller’s method. DE‐1 and SA‐2 administered to mice by
the IP route at doses comparable to common pesticides, were found to be of low toxicity, relative to GD. Additionally,
several chemical and physical properties were measured for the simulants and found to be in good agreement with
those of GD. Both simulants gave a G‐agent response with M‐8 paper, and SA‐2 additionally triggered the MiniCAMS as
if it were GD. With similar chemical and physical properties to GD and similar toxicity levels to common pesticides, the
use of DE‐1 and SA‐2 for preliminary testing of new technologies may present a viable alternative to using traditional
chemical agent or other existing simulants. † Patent application filed
ABSTRACT FINAL ID: 2882
TITLE: ANALYSIS OF MICRO RNA EXPRESSION IN HUMAN KERATINOCYTES FOLLOWING EXPOSURE TO SULFUR
MUSTARD
AUTHORS (FIRST INITIAL, LAST NAME): C. Rothwell1, E. Yego1, H. H. Hoard‐Fruchey1, J. F. Dillman1
INSTITUTIONS (ALL): 1. United States Army Medical Research Institute of Chemical Defense, Gunpowder, MD, United
States.
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ABSTRACT BODY: Micro RNAs (miRNAs) are small, endogenous non‐coding RNA molecules that regulate the
expression of messenger RNA (mRNA) and approximately 60% of human genes. The mapping of miRNAs to their target
mRNAs provides insight into their biological interactions. As previous research has shown, miRNAs regulate many
proteins that play significant roles in cell proliferation and cell death. Our study evaluated the role of miRNA regulation
following keratinocyte exposure to bis (2‐chloroethyl) sulfide (sulfur mustard, SM), a potent alkylating agent and
dermal toxicant. Cultured normal human epidermal keratinocytes (NHEK) were exposed to 0 µm or 200 µM SM and
harvested at 1 h or 8 h post‐exposure. Total RNA was isolated from exposed cells, processed for analysis using the
flashtag biotin HSR labeling system, and hybridized to Affymetrix miRNA 2.0 arrays. Arrays were stained and then
scanned using a confocal laser scanner. The dataset was filtered by dose and an analysis of variance (ANOVA) was
performed using time as the factor to identify SM‐induced changes in cellular miRNA expression. Analysis of miRNA
molecules that significantly changed over time (2161 miRNA molecules identified, p <0.05) following SM exposure
identified miRNA molecules that target mRNA for heat‐shock proteins and apoptosis‐related proteins as well as those
that target signaling pathways. These results can be examined in the context of existing mRNA expression data to
increase our understanding of the role of miRNA expression in the regulation of cellular responses to SM exposure, and
the identification of these molecules may aid in developing novel therapeutic strategies for medical countermeasure
development.
ABSTRACT FINAL ID: 2883
TITLE: ASSESSMENT OF THE ROLE OF NEUROGENIC INFLAMMATION IN CUTANEOUS SULFUR MUSTARD INJURY IN
WEANLING SWINE
AUTHORS (FIRST INITIAL, LAST NAME): T. H. Snider1, F. M. Reid1, J. F. Dillman2
INSTITUTIONS (ALL): 1. Battelle, Columbus, OH, United States. 2. United States Army Medical Research Institute of
Chemical Defense, Aberdeen Proving Ground, MD, United States.
KEYWORDS: sulfur mustard, neurogenic, swine
ABSTRACT BODY: Past studies have involved topical applications of bis(2‐chloroethyl)sulfide (sulfur mustard; HD) onto
the backs of clipped rabbits followed by restraint in stanchions to prevent ingestion of doses. In the rare instance that
an animal struggled and dislocated a lumbar vertebrae, a strong correlation was observed between the injury and
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reduced lesion severity. Treatment with anti‐inflammatory agents, such as indomethacin, fluphenazine dihydrochloride,
and analogs of capsaicin decreases the severity of cutaneous HD injuries in mouse ear and weanling swine models,
indicating that neurogenic inflammation may play a role in HD‐induced skin injury. This study was designed to explore
the role of neurogenic inflammation in a porcine cutaneous HD injury model. Three techniques of partial denervation
were used: (1) surgical transection of the spinal cord, (2) anesthetic block in the spinal cord, and (3) general anesthesia
by inhalation of isoflurane/oxygen. Lesions were assessed for size and clinical presentation using a modified Draize
score and by histopathology. Monitoring of body temperature after HD dosing indicated that general anesthesia
reduced core body temperature for longer periods of time relative to other treatment groups. These fully anesthetized
pigs exhibited smaller and less severe skin lesions. Histologically, there were no significant effects across treatment
groups; all lesions exhibited approximately 5% dermal coagulation depth and 100% basal cell necrosis independent of
exposure duration and partial denervation method. Results showed that various denervation methods did not reduce
the level of HD‐induced injury in porcine skin. The association of diminished HD lesion formation with orthopedic injury
observed in rabbits may have been due to sustained lower body temperature during the first 24 hr following cutaneous
HD exposure. This work was conducted under the U.S. Army Medical Research and Materiel Command Contract
W81XWH‐05‐D‐0001, Task Order 0010.
ABSTRACT FINAL ID: 2884
TITLE: UTILITY OF A MULTIDIMENSIONAL EVALUATION SCHEME FOR NANO SCALE MATERIALS
AUTHORS (FIRST INITIAL, LAST NAME): T. Anzai2, 1, M. Kaminishi1, A. Poth1, D. Schuler1, T. Satoh3, 1
INSTITUTIONS (ALL): 1. Harlan Laboratories Co, Ltd, Tokyo, Japan. 2. School of Medicine, Showa University, Tokyo,
Japan. 3. HAB Research Institute, Ichikawa General Hospital, Chiba, Japan.
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ABSTRACT BODY: Nano scale materials (“nanomaterials”) are excellent starting materials used in displays, energy cells,
fibers, actuators, and medical devices. However, as yet there are no clear regulations for safety evaluation of
nanomaterials, and systematic assessment methods and regulations are now examined in many countries. In Japan, it is
examined how to handle nanomaterials under the existing law, CSCL. In the EU, a commission recommendation on the
definition of nanomaterials is in the proposal stage. The debate over relation to the revision of REACH scheduled for
2012 is ongoing. In the US, nanomaterials are classified as new chemical substances under TSCA Sec. 5, and CNTs
(carbon nanotubes) which are not listed in the TSCA inventory require submission of a PMN (premanufacture
notification) at least 90 days prior to manufacture or import. Thus, the trend to regulate nanomaterials is intensifying in
Europe, U.S. and Japan. However, up to now, a framework for comprehensive and systematic regulations has not been
produced in any of the countries. We surveyed the activities in each country to clarify their differences, and examined
the utility of our newly developed multidimensional evaluation scheme for safety assessment of nanomaterials. This is a
scheme for evaluating various nanomaterials, systematically covering safety evaluation of industrial materials,
consideration of manufacturing processes, and assessment of nanomaterials included in a finished product. Using this
scheme, we simulated evaluation of representative nanomaterials CNTs, fullerene and titanium oxide. The results
showed that the scheme’s final stage of evaluation could be reached in all case (6 samples). However, this scheme is
conditional upon an effective in vitro test system, verification of extrapolability of intratracheal administration, and
accumulation of background data of inhalation toxicity studies. Therefore, it is necessary to grasp the progress of
technical development and continuously verify.
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ABSTRACT FINAL ID: 2885
TITLE: DIFFERENCES BETWEEN U.S. EPA INTEGRATED RISK INFORMATION SYSTEM (IRIS) ORAL REFERENCE DOSES
(RFDS) AND EUROPEAN CHEMICALS AGENCY (ECHA) LONG‐TERM ORAL DERIVED NO EFFECT LEVELS (DNELS) FOR THE
GENERAL POPULATION.
AUTHORS (FIRST INITIAL, LAST NAME): M. Jackson1, R. Lemus1, C. Inhof1
INSTITUTIONS (ALL): 1. ARCADIS, Brighton, MI, United States.
KEYWORDS: DNEL, REACH, ECHA
ABSTRACT BODY: ECHA recently released manufacturer/importer REACH (Registration, Evaluation, Authorization and
Restriction of Chemicals) chemical registration files, making available the DNELs for several substances. The DNEL is
defined as “the level of exposure above which humans should not be exposed” and needs to reflect the likely route(s),
duration and frequency of exposure. Typically, DNEL values are developed by Industry following ECHA’s guidance; the
registrant has the final decision on the selection of the key studies, endpoints of concern, and the assessment factors to
account for sources of uncertainty, instead of a regulatory agency such as the U.S. EPA for the IRIS program.
Considering this major difference, we have conducted a comparison analysis between REACH’s long‐term oral DNEL for
non‐carcinogenic effects and IRIS’ chronic RfD, which is defined as “an estimate (with uncertainty spanning perhaps an
order of magnitude) of a daily oral exposure for a chronic duration (up to a lifetime) to the human population (including
sensitive subgroups) that is likely to be without an appreciable risk of deleterious effects during a lifetime.” Overall,
despite being defined similarly, many of the current U.S. EPA IRIS oral RfDs differ from the long‐term oral DNELs of
many substances (e.g., gases, organic and inorganic substances) currently registered under REACH by a factor of at
least 10. The differences between these RfD and DNEL values may be a result of differences in the processes by which
they are derived, including differences in the availability of toxicity data, as unpublished data may be used in the REACH
assessments or ECHA requires the registrant conduct toxicity testing (when data for a required endpoint is not
available), the entity (industry versus regulatory agency) responsible for generating the reference values, the
methodologies and selection of default values used in the derivation, and the process by which the final values are
accepted.
ABSTRACT FINAL ID: 2886
TITLE: TECHNIQUE MODIFICATIONS IN BONE MARROW HARVESTS IN RHESUS MACAQUES: INCREASING STERILITY
AUTHORS (FIRST INITIAL, LAST NAME): L. Millen1
INSTITUTIONS (ALL): 1. Covance Research Products, Inc, Alice, TX, United States.
KEYWORDS: rhesus macaque, Bone Marrow
ABSTRACT BODY: Bone marrow can be harvested from rhesus macaque long bones and vertebra to provide a source of
bone marrow cells and hematopoietic stem cells for research purposes. To maintain sterility of these samples during
collection and processing can be challenging due to the multiple steps necessary to collect and process the marrow.
Our goal was to maximize the percentage of sterile samples collected. We performed a risk assessment of the harvest
process to identify steps that were most likely to be the source of contamination. Based on that risk assessment, we
instituted various changes to our procedure such as using different surgical drapes, modifying instruments, and
processing the marrow in a biosafety cabinet. Prior to these modifications, our contamination rate for bone marrow
harvests was 100% (2 out of 2 samples were contaminated with bacteria). After our modifications were instituted, our
contamination rate dropped to 13.3% (2 contaminated samples out of 15). Our procedural modifications resulted in a
significant increase in rate of sterility that improved the viability of harvested marrow for use in research. This increase
in sterility results in a better research product with fewer samples rendered unusable due to contamination.
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ABSTRACT FINAL ID: 2887
TITLE: TOXTRACKER: NOVEL GFP REPORTER SYSTEMS THAT PROVIDE MECHANISTIC INSIGHT INTO THE GENOTOXIC
PROPERTIES OF CHEMICALS.
AUTHORS (FIRST INITIAL, LAST NAME): G. Hendriks1, M. Atallah1, B. Morolli1, F. Calléja1, M. Raamsman2, B. van de
Water2, H. Vrieling1
INSTITUTIONS (ALL): 1. Toxicogenetics, Leiden University Medical Center, Leiden, Netherlands. 2. Toxicology, LACDR,
Leiden University, Leiden, Netherlands.
KEYWORDS: Genotoxicity testing, Reporter assay, mouse embryonic stem cells
ABSTRACT BODY: People are exposed to an ever‐increasing number of chemical compounds that are developed by
industry for a wide range of applications. These compounds may harmfully react with different cellular components and
activate specific defense mechanisms that provide protection against the toxic, mutagenic and possibly oncogenic
consequences of exposure. Monitoring activation of specific cellular signaling pathways upon exposure may therefore
allow reliable and mechanism‐based assessment of potential (geno)toxic properties of chemicals, while providing
insight into their primary mode of toxicity. By whole‐genome transcription profiling of mouse embryonic stem (mES)
cells we identified genes that were transcriptionally activated upon exposure to either genotoxic compounds or pro‐
oxidants. For selected biomarker genes we constructed reporters encoding C terminal GFP‐tagged fusion proteins. GFP
reporter genes were located on bacterial artificial chromosomes (BACs) thereby enabling transcriptional regulation of
the reporters by their own physiological promoter. The Bscl2‐GFP reporter is selectively activated after exposure to
genotoxic agents and its induction is associated with inhibition of DNA replication and activation of the ATR signaling
pathway. The Srxn1‐GFP reporter is preferentially induced upon oxidative stress and is part of the Nrf2 antioxidant
response pathway. The Btg2‐GFP reporter is controlled by the p53 tumor suppressor and is activated by different
classes of genotoxic and cytotoxic chemicals. The different mES reporter cell lines are combined in a novel, highly
sensitive and selective (geno)toxicity assay (ToxTracker) that utilize the differential responsiveness of the reporter cell
lines enables prediction of the primary reactive properties of known and unknown chemicals. The ToxTracker assay
provides a powerful tool for carcinogenic risk assessment of novel chemicals and can help to identify the cellular
signaling pathways that are activated upon exposure.
ABSTRACT FINAL ID: 2888
TITLE: HIGH CONTENT IMAGE ANALYSIS OF NEUROGENESIS USING HUMAN EMBRYONIC STEM CELL DERIVED NEURAL
CELLS
AUTHORS (FIRST INITIAL, LAST NAME): J. Chilton1, O. Sirenko2, A. Powe1, J. Hesley2, E. Cromwell2, S. Stice3, 1
INSTITUTIONS (ALL): 1. ArunA Biomedical, Inc, Athens, GA, United States. 2. Molecular Devices, Inc, Sunnyvale, CA,
United States. 3. Animal and Dairy Science, University of Georgia, Athens, GA, United States.
KEYWORDS: Differentiation, Neurite Outgrowth, Stem Cell
ABSTRACT BODY: Improved understanding of how chemicals in drugs and in the environment impact human health and
disease is essential to reduce safety issues and pharmaceutical development costs, especially for central nervous
system indications. To better predict human physiology, recent publications advocate the development of more
biologically relevant, in vitro cell culture systems and screening tools to identify novel neurogenic compounds and
neurotoxicants among >80,000 untested commercial chemicals. Here we examine neurogenesis, the generation and
differentiation of functional neurons from neural progenitors, important in nervous system development and
maintenance. We describe high throughput, high content imaging methods for monitoring neuronal differentiation
using human embryonic stem cell (hESC) derived hNP1 neural progenitors and hN2 fully differentiated neuronal cells
with a high content screening platform. The first method tracks neurite outgrowth as a general neuronal differentiation
marker. The second method automatically scores for different types of neurons within a population using type‐specific
antibodies. Both methods combined can evaluate the maturity of differentiating neurons. With these assays, we
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measured the effect of neurotrophic factors, such as leukemia inhibitory factor (LIF), brain‐derived neurotrophic factor
(BDNF) and Sonic Hedgehog (Shh) on neuronal differentiation of hNP1 neural progenitors. We also evaluated the effect
of neuroactive compounds, such as N‐methyl‐D‐aspartate, staurosporine, and antimycin A, on neurite outgrowth in hN2
neuronal cells. Effects on mean neurite length and branching were quantified and IC50 values were calculated for the
compounds tested. Our results indicate that high content analysis using hESC derived neural cells exhibits the
appropriate reproducibility and throughput required to effectively perform high throughput screening for agents that
positively and negatively modulate neuronal differentiation.
ABSTRACT FINAL ID: 2889
TITLE: HUMAN STEM CELL DERIVED DIFFERENTIATED CELLS AND THEIR USE IN PREDICTIVE TOXICOLOGY
AUTHORS (FIRST INITIAL, LAST NAME): A. J. Poole1, G. Nistor1, M. Siegenthaler1, J. Sharp1, C. Fredrickson1, C. Airriess1, H.
Keirstead1
INSTITUTIONS (ALL): 1. California Stem Cell Inc, Irvine, CA, United States.
KEYWORDS: hESC, neurons, hepatocytes
ABSTRACT BODY: Advances in stem cell technologies have permitted human cell‐based research that has been limited
for years due to the difficulty in obtaining primary cultures of differentiated cells in high purity and large quantities.
California Stem Cell, Inc. successfully derived several different cell types in high purity suitable for high‐ throughput
assays and drug toxicology. NeuroPlateTM and MotorPlateTM contain functional live human embryonic stem cells
(hESC)‐ derived neuronal progenitors (hNPs) or motor neuron progenitors (hMNPs), respectively. Both of these
products hold a great value as a research tool to study central nervous system disorders. NeuroPlateTM cells were
derived in feeder‐free conditions and demonstrated to spontaneously differentiate into several neuronal subtypes in
vitro, such as cholinergic, serotonergic, dopaminergic and medium spiny striatal neurons. When transplanted into the
injured spinal cord the hNPs survive, integrate into host tissue, and mature into a variety of neuronal subtypes.
MotorPlateTM cells display characteristic motor neuron‐specific markers, typical electrophysiological profile and
glutamate toxicity. In vivo, these cells result in functional improvement in animal models of motor neuron loss and
secrete physiologically active growth factors that result in neurite branching and neuronal survival. Both MotorPlateTM
and NeuroPlateTM can be used in a variety of assays, including assessment of cellular toxicity, drug metabolism,
expression of differentiation markers and cell functionality. HepatoPlateTM contains high purity hESC‐derived
hepatocytes that not only display molecular markers of mature hepatocytes, but also possess functional activities of
mature hepatocytes, such a glycogen storage, albumin production, indocyanine green dye uptake and major
cytochrome P450 activity and induction. The use of these high throughput cellular products during the early phases of
drug development could lead to safer pharmaceuticals and reduced attrition, potentially saving millions in overall
development costs.
ABSTRACT FINAL ID: 2890
TITLE: AUTOPHAGIC CELL DEATH OF MESENCHYMAL STEM CELLS INDUCED BY TITANIUM DIOXIDE NANOPARTICLES IN
VITRO
AUTHORS (FIRST INITIAL, LAST NAME): H. Wang1, Y. Shi1, S. Yadav1, F. Wang1
INSTITUTIONS (ALL): 1. Global Environmental Health Sciences, Tulane University, New Orleans, LA, United States.
KEYWORDS: mesenchymal stem cells, titanium dioxide, nanoparticles
ABSTRACT BODY: Exposure to titanium dioxide nanoparticles (TNP) has been increasing in the community and these
particles can readily enter systemic circulation to reach important organs including bone marrow, because of their
unique physical and chemical properties. Because TNP can persist in the bone, they have the potential to cause
cytotoxic effects on mesenchymal stem cells (MSCs) in the bone marrow. This study was designed to investigate the
potential cell death pathways induced by TNP in MSCs and related underlying mechanisms. Bone marrow‐derived MSCs
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were cultured and treated by TNP. Total cell viability was measured by MTT (3‐(4,5‐dimethylthiazol‐2‐yl)‐2,5‐
diphenyltetrazolium bromide) cell viability assay and necrotic cell death was estimated by lactic dehydrogenase (LDH)
level. Apoptotic cell death was measured by caspase levels and cleaved Poly (ADP‐ribose) polymerase using western
blotting whereas autophagy was determined by formation of autophagosomes, induction of light chain 3‐II (LC3‐II) and
reversion of LC3‐II from LC3‐I. Intracellular reactive oxygen species (ROS) was also measured. For understanding the
mechanisms of autophagy, ROS inhibitor as well as mitogen‐activated protein kinase (MAPK) pathway inhibitors
including p38 siRNA, c‐JUN N‐terminal kinase (JNK) inhibitor and extracellular signal‐regulated kinase (ERK1/2) inhibitors
were employed to characterize the role of these pathways in autophagy induction by TNP. Results showed that TNP
exposure induced autophagy without detectable necrosis and apoptosis in bone marrow MSCs, and inhibition of ROS
production induced by the exposure reduced both the autophagy process and activation of the MAPK pathway. P38
siRNA and JNK inhibitors decreased the formation of LC3‐II, whereas the ERK inhibitors failed to effect. These data
provided the first evidence that TNP induce autophagy involving ROS mediated‐JNK and p38 signaling pathways in
MSC.
ABSTRACT FINAL ID: 2891
TITLE: GENOTOXIC EVALUATION OF 2, 2‐BIS (BROMOMETHYL)‐1, 3‐PROANEDIOL IN A HUMAN BLADDER CELL LINE
AND IN RAT HEPATOCYTES: RELEVANCE OF METABOLISM AND OXDITIVE STRESS
AUTHORS (FIRST INITIAL, LAST NAME): W. Kong1, R. Kuester1, I. Sipes1
INSTITUTIONS (ALL): 1. Pharmacology, University of Arizona, Tucson, AZ, United States.
KEYWORDS: brominated flame retardants, genotoxicity, mechanism of action
ABSTRACT BODY: 2, 2‐Bis (bromomethyl)‐1, 3‐propanediol (BMP) is a brominated flame retardant found in urethane
foams and polyester resins. In a two year dietary study, BMP caused neoplastic lesions at multiple sites including the
urinary bladder of both rats and mice. However, liver is not a target tissue in this study. To help understand the
mechanism(s) of BMP‐induced carcinogenesis, this in vitro study investigated BMP‐induced DNA strand breaks in a
target cell line (UROtsa cells, a human uroepithelial cell line) and in non‐target cells (primary rat hepatocytes). Strand
breaks were assessed using the comet assay. Following 1h of exposure, BMP (10‐100µM) significantly increased the
extent of DNA strand breaks in UROtsa cells. However, this DNA damaging effect of BMP was not observed in rat
hepatocytes. Evidence indicates that oxidative stress contributes to the DNA damage associated with exposure of
UROtsa cells to BMP. These evidences include a concentration and time dependent increase in ROS generation
following BMP exposure; complete attenuation of BMP induced DNA strand breaks by the antioxidant NAC (2mM)
pretreatment, and oxidative base modifications measured in the human 8‐hydroxyguanine DNA‐glycosylase1 (hOGG1)
modified comet assay. Total content of intracellular GSH quantified in UROtsa cells (2.7±1.0 nmol/mg protein) was 4 fold
lower than that in hepatocytes (10.7± 0.3 nmol/mg protein). In addition, HPLC analysis indicated BMP was not
metabolized and/or consumed in UROtsa cells at any of the concentrations tested (10‐250µM). However, in rat
hepatocytes, BMP was extensively converted to a mono‐glucuronide at low concentrations (<50µM). The extent of
glucuronidation decreased at higher concentrations (125‐250µM). These results demonstrate that a target cell line such
as UROtsa cells are more susceptible to BMP induced DNA damage when compared to non‐target cells (hepatocytes).
This increased susceptibility of damage to DNA in UROtsa cells may relate to the deficiency of antioxidant and/or
metabolic capabilities in UROtsa cells.
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ABSTRACT FINAL ID: 2892
TITLE: TOXICOLOGIC EVALUATION OF OREGANO OIL
AUTHORS (FIRST INITIAL, LAST NAME): P. Marone1, M. Bauter2, H. Hofman‐Hüther3, R. Gahler4, S. Wood5
INSTITUTIONS (ALL): 1. Toxicology, Product Safety Labs, Dayton, NJ, United States. 2. Toxicology, Product Safety Labs,
Dayton, NJ, United States. 3. Genotoxicology, BSL BioService GmbH, Planegg, Germany. 4. Factors Group of Nutritional
Companies, Burnaby, BC, Canada. 5. Factors Group of Nutritional Companies, Burnaby, BC, Canada.
KEYWORDS: oregano, Ames test, toxicology
ABSTRACT BODY: The present study evaluated the mutagenic and toxicologic potential of a proprietary organic
oregano/olive oil mix sold under the trade name Oreganano™. The test article was investigated for its potential to
induce gene mutations according to the plate incorporation and preincubation test by Salmonella typhimurium strains
TA98, 100, 1535 and 1537 and tester strain E. coli WP2uvrA at concentrations of 3.16, 10.0 31.6, 100, 316, 1000, 2500 and
5000 μg/plate with and without metabolic activation. Although toxic effects were noted in all tester strains, no
biologically relevant increases in revertant colony numbers of any of the five tester strains were observed. Therefore,
Oreganano™ did not cause gene mutations by base pair changes or frameshifts in the genome of the strains used and
was considered to be non‐mutagenic in the bacterial reverse mutation assay. In a 14‐day feeding study of dietary levels
of 0, 1.25, 2.5 and 5.0% in Sprague‐Dawley rats, there were no adverse clinical, body weight, food consumption or
macroscopic changes associated with the administration of Oreganano™. Body weight gain and food consumption was
statistically reduced over the 14 days in both male and female animals, however, body weight and food efficiency was
unaffected. There were no macroscopic findings attributable to test article administration. Therefore, the NOAEL was
5.0% in the diet, the highest dose tested and OregananoTM is considered safe and suitable for consumption.
ABSTRACT FINAL ID: 2893
TITLE: COMPARATIVE STUDY ON RENAL TOXICITY OF ISARIA TENUIPES IN SD RATS
AUTHORS (FIRST INITIAL, LAST NAME): B. Han1, M. Kwon1, S. Jeong1, J. Kang3, M. Jeong2, C. Park1
INSTITUTIONS (ALL): 1. General Toxicity Team, Hoseo Toxicological Research Center, Asan, Republic of Korea. 2. Crop
Life Safety National Academy of Agricultural Science, Suwon, Republic of Korea. 3. Namseoul University, Cheonan,
Republic of Korea.
KEYWORDS: Isaria tenuipes, renal toxicity, Repeated dose toxicity study
ABSTRACT BODY: Isaria tenuipes is a common entomogenous fungus found in many mountainous areas of Korea. The
synnemata of this fungus is called snowflake Dongchunghacho due to its appearance. These studies were performed to
evaluate repeated‐dose oral toxicities of two type Isaria tenuipes(whole body, fruiting body) in rats. In both studies,
four groups of animals, each consisting of 10 males and 10 females, were fed diet containing 0, 0.5, 1.0 or 5.0% Isaria
tenuipes for 13 weeks. There were no toxicologically significant changes in mortality, clinical signs, body weight gains,
hematology, necropsy findings and organ weights of all animals treated with Isaria tenuipes. In histopathological
changes, incidences of renal tubular hypertrophy and karyomegaly in the kidney of the rat treated with Isaria tenuipes
were significantly increased than those of control group. Especially, incidences of karyomegaly based on grade were
dose dependent. These results suggest that no observed adverse‐effect level(NOAEL) of Isaria tenuipes is less than
0.5% in rats under these study conditions. In the studies, fruiting body of Isaria tenuipes shows a little stronger renal
toxicity than it’s whole body.
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ABSTRACT FINAL ID: 2894
TITLE: SELECTIVE CYTOTOXICITY OF ETHANOLIC EXTRACT FROM ACONITUM BRACHYPODUM DIELS ON DIFFERENT
CELL SPECIES IN VITRO
AUTHORS (FIRST INITIAL, LAST NAME): X. Huang1, W. Ren1, J. Li1, D. Zhou1
INSTITUTIONS (ALL): 1. College of Pharmacy, Wuhan, China.
KEYWORDS: Aconitum brachypodum Diels, cytotoxicity, tumor
ABSTRACT BODY: Aconitum brachypodum Diels, belonging to the genus of Aconitum (Family Ranunculaceae). Its roots
are used clinically as anti‐rheumatic, anti‐inflammatory and anti‐nociceptive in traditional medicine of China. However,
its toxicity need further investigation. The cytotoxicity of ethanolic extract and fractions from the roots of aconitum
brachypodum Diels were studied in vitro. To determine the cytotoxic effect of the extracts, MTT method was used to
assess the activity of different cell species induced by extract and active fractions of the plant. The data showed that
ethanolic extract and active fractions of aconitum brachypodum Diels (EABD) could produce significant dose‐
dependent toxicity on SP2/0 and HepG2 tumor cells. On the other hand, EABD displayed much less toxicity on rat
astrocyte and swine renal PK‐15 cells, and no obvious damage on mouse peritoneal macrophages at the dosage of 0.5 ‐
400 µg/ml, demonstrating a selective effect of aconitum brachypodum Diels on different tissues. Our results indicated
that aconitum brachypodum Diels has antitumor property in several kinds of tumor, and useful influence on LPS‐
induced activity and apoptosis of peritoneal macrophages. Collectively, these data suggest that the use of aconitum
brachypodum Diels may be a useful anti‐tumor reagent when correctly used. Footnotes: Supported financially by the
National Natural Science Foundation of China (81102897).
ABSTRACT FINAL ID: 2895
TITLE: USP SAFETY EVALUATION OF GYMNEMA SYLVESTRE (GYMNEMA)
AUTHORS (FIRST INITIAL, LAST NAME): H. Oketch‐R1, G. I. Giancaspro1, N. D. Sarma1
INSTITUTIONS (ALL): 1. FDS, United States Pharmacopeial Convention, Rockville, MD, United States.
KEYWORDS: gymnema, sylvestre, safety
ABSTRACT BODY: USP publishes monographs with quality specifications for dietary supplements in two compendia,
namely the USP‐NF and the USP Dietary Supplements Compendium. USP monograph development is preceded by a
safety review to determine if the ingredient presents serious safety concerns. The safety reviews are based on data
from clinical studies, post‐marketing surveillance, adverse events, and in vivo—in vitro experiments. In the United
States, gymnema is used as a dietary supplement. Therefore USP Expert Committe considered the plant for admission
into the compendia and a safety review was conducted. The safety review revealed no clinical studies specifically
designed to evaluate gymnema’s safety, and therefore safety information was abstracted from clinical studies intended
to evaluate benefits. The main traditional use of gymnema is the treatment of “honey urine”. Studies that evaluated
antidiabetic activity, efficacy for weight loss, and treatment of hyperlipidemia were reviewed. Results of these studies
show no side effects for gymnema leaf powder and extracts. Animal experimental studies using mice, rats, and rabbits
showed hypoglycemic effects with no other alterations. One published case report of hepatotoxicity related to the use
of gymnema was found, although causality assignment of this case was uncertain. Adverse event reporting portals
yielded AERs: MedWatch (2), Canadian (37), MHRA (2), and TGA (2). Causality assignment to gymnema was not possible
in any of these cases because of confounding factors such as gymnema being present in multi‐ingredient formulations
and concurrent use of other medications and supplements. No reported increase in the frequency of malformations or
other teratogenic effects was available in the literature regarding the use of gymnema during pregnancy and lactation.
In conclusion gymnema is unlikely to present serious adverse effects that prevent the monograph development.
Interactions between gymnema and insulin or other antidiabetes medicines should be monitored because of the
reported hypoglycemic effects.
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ABSTRACT FINAL ID: 2896
TITLE: UNCOVERING CARDIAC LIABILITIES USING STEM CELL‐DERIVED CARDIOMYOCYTES
AUTHORS (FIRST INITIAL, LAST NAME): S. Schwengberg1, R. Kettenhofen1, K. Tressat1, H. Bohlen1
INSTITUTIONS (ALL): 1. Axiogenesis AG, Köln, Germany.
KEYWORDS: Stem cell derived cardiomoycytes, Cardiac liability
ABSTRACT BODY: Cardiac liability remains a major cause of drug withdrawal. Today, testing is mainly focused on hERG
screening (biochemical or non‐cardiomyocyte cell based assays) and costly in vivo tests. Predictive in vitro
electrophysiology as well as cellular toxicity assays are missing due to lack of relevant cell models. We have used mouse
ESC‐derived cardiomyocytes in a set of 4 assays to comprehensively assess cardiac liability: 1) Changes in
electrophysiological properties (Microelectrode Array, MEA); 2) Frequency and rhythmicity (xCELLigence RTCA Cardio
instrument); 3) Cytotoxicity (NRU test); and 4) mitochondrial impairment (MitoXPress kit). Only compounds with
published in vivo data were included. 1) In the MEA, 59 compounds (7 with dual activities) were tested; all positive
(effect on AP) and negative (no effect on AP) compounds were identified correctly. Moreover, the assay provides
insight into the MOA of a compound. 2) 24 compounds were tested in the RTCA Cardio instrument, resulting in 1 false‐
negative due to species specific differences. 3) In the NRU test, 46 compounds (21 positive, 26 negative, all blinded)
were tested on the cardiomyocytes and mouse fibroblasts as control. Data evaluation revealed 2 false positives and 2
false negatives, resulting in >90% predictivity. 4) 7 compounds (5 positive, 2 negative) were tested in the MitoXPress
test; all of them were identified correctly. Our results strongly indicate that ESC‐derived cardiomyocytes in combination
with advanced methodology are a predictive and convenient tool for early assessment of cardiac liability. In addition,
the stem cell origin of the cells used in the assay lends itself amenable to potential future enhancements through the
use of genetic engineering tools and reagents.
ABSTRACT FINAL ID: 2897
TITLE: ABSENCE OF RENAL TOXICITY IN NON‐CLINICAL STUDIES OF BMS‐986001, A NUCLEOSIDE REVERSE
TRANSCRIPTASE INHIBITOR (NRTI) OF HUMAN IMMUNODEFICIENCY VIRUS (HIV)
AUTHORS (FIRST INITIAL, LAST NAME): M. Guha1, G. Pilcher1, J. Moehlenkamp1, F. Wang2, S. Clark1, F. Simutis1, O. Flint2,
R. Bunch1, T. Sanderson1, M. Davies1
INSTITUTIONS (ALL): 1. Drug Safety Evaluation, Bristol Myers Squibb, Mt Vernon, IN, United States. 2. Discovery
Toxicology, Bristol Myers Squibb, Lawrenceville, NJ, United States.
KEYWORDS: Nucleoside Reverse Transcriptase Inhibitor, Kidney injury
ABSTRACT BODY: Renal toxicity has been associated with some antiretroviral agents used to treat HIV infection.
Specifically, the nucleotide reverse transcriptase inhibitor tenofovir disoproxil fumarate (TDF) is associated with renal
tubular toxicity resulting in acute tubular injury, Fanconi syndrome, nephrogenic diabetes insipidus, or reduction in
glomerular filtration rate. BMS‐986001 is a novel, selective and potent NRTI with weak or no discernible inhibition (in
vitro) of various human deoxyribonucleic acid (DNA) polymerases and has demonstrated potent antiviral activity in a
proof‐of‐concept 10‐day monotherapy clinical study. In vitro studies in primary human renal proximal tubule cells
cultured for 19 days showed that BMS‐986001 (40 and 200 micromolar) did not reduce mitochondrial DNA content as
estimated using qPCR of mitochondrial genes ATP8 and COXII when compared to other NRTIs. Chronic toxicity studies
following oral administration of BMS‐986001 for six months to rats (50 ‐ 300 mg/kg/day) and cynomolgus monkeys (50 ‐
200 mg/kg/day) were performed. Parameters measured in the urine included analyses indicative of renal function (urea,
total protein and albumin, phosphorus, calcium, glucose and creatinine) as well as selective biomarkers of renal injury
(beta2‐microglobulin, clusterin, cystatin C and neutrophil‐gelatinase associated lipocalin). Parameters of renal toxicity
measured in the serum included glucose, phosphate, calcium, cystatin C and creatinine. No evidence of renal toxicity
was noted in these 6‐month chronic toxicity studies. BMS‐986001 appears to have a favorable preclinical renal safety
profile compared to TDF. Clinical studies of BMS‐986001 for the treatment of HIV are warranted.
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ABSTRACT FINAL ID: 2898
TITLE: mRNA SIGNATURE MONITORS CLINICAL NOTCH SAFETY LIABILITIES FOR A NOVEL γ‐SECRETASE INHIBITOR
AUTHORS (FIRST INITIAL, LAST NAME): K. Q. Tanis1, A. A. Podetelezhnikov1, J. K. Lunceford1, J. Hing2, J. Clements2, F. M.
Eva1, A. Andrew1, L. Andrey1, S. S. Blackman3, R. Iannone3
INSTITUTIONS (ALL): 1. Genomics, Merck, West Point, PA, United States. 2. Pharmacokinetics, Merck, West Point, PA,
United States. 3. Experimental Medicine, Merck, West Point, PA, United States.
KEYWORDS: Notch, Gastrointestinal Toxicity, Toxicogenomics
ABSTRACT BODY: γ‐secretase (GS) and β‐secretase (BACE) are responsible for the sequential cleavage of APP into the
pathogenic Ab peptides implicated in the etiology of Alzheimer's disease. Notch is also a substrate of GS, and GI toxicity
associated with inhibition of Notch has halted the development of GS inhibitors (GSIs) for AD. MK‐PS1GSI is a presenillin
(PS)‐1 selective GSI with an improved preclinical therapeutic window as a result of avoiding PS2‐mediated Notch
signaling in the gut. We developed a hair follicle toxicogenomic biomarker of Notch activity and used it to monitor the
effect of MK‐PS1GSI on Notch in a phase 1 clinical study. The biomarker was developed in healthy volunteers using the
non‐selective GSI MK‐0752 for which Notch‐related GI toxicity is dose limiting. A single 350 mg or 1000 mg dose of MK‐
0752 produced a 30 or 50% reduction, respectively, in the Notch mRNA signature score within 8 hrs post dose. The
Notch signature did not return to baseline until 48 hrs post dose. However, we observed limited effects on Notch for
the MK‐PS1GSI doses examined (up to 25mg), despite significant reductions in plasma Ab levels (up to 30%). No
significant changes in the Notch biomarker were observed at any time point for 6 mg and 10 mg MK‐PS1GSI. A small but
significant (10‐13%, p<0.002) reduction in Notch activity was observed 8 hrs post 16 or 25 mg dose which was
indistinguishable from baseline by 24 hrs. Integrating data from legacy MK‐0752 clinical studies, we modeled the
relationship between single dose Notch inhibition levels and trial discontinuation due to GI toxicity upon chronic
administration. We predict a GI toxicity‐related discontinuation rate between 0 ‐ 13% (5 ‐ 95% CL) for chronic dosing of
MK‐PS1GSI at doses ≤25 mg. Thus, we have developed a peripheral biomarker of Notch activity and demonstrate its
utility for informing on Notch target engagement and related dose‐limiting safety liabilities in GSI clinical programs.
ABSTRACT FINAL ID: 2899
TITLE: HUMAN PERISTALSING GUT‐ON‐A‐CHIP MODEL FOR DRUG SAFETY AND EFFICACY TESTING
AUTHORS (FIRST INITIAL, LAST NAME): H. Kim1, J. Fraser1, G. Hamilton1, D. Ingber1, 2, 3
INSTITUTIONS (ALL): 1. Wyss Institute for Biologically Inspired Engineering at Harvard University, Boston, MA, United
States. 2. Children's Hospital Boston and Harvard Medical School, Boston, MA, United States. 3. School of Engineering
and Applied Sciences, Harvard University, Cambridge, MA, United States.
KEYWORDS: 3 dimensional in vitro model, In Vitro Gastrointestinal Model, Nonclinical Safety Assessment
ABSTRACT BODY: Developing an in vitro living human cell‐based model of the intestine that mimics the structural,
absorptive, transport and pathophysiological properties of the peristalsing human gut along with its crucial microbial
symbionts could accelerate pharmaceutical development, and potentially replace animal testing. Here, we describe a
biomimetic ‘Human Gut‐on‐a‐Chip’ microdevice composed of two microfluidic channels separated by a porous flexible
membrane coated with extracellular matrix and lined by human intestinal epithelial Caco‐2 cells on one side, and human
capillary endothelial cells on the other. The physical microenvironment of the intestine is recreated by flowing fluid at
rates (30 μL/min) over the epithelium and endothelium, and by exerting cyclic strain (10%, 0.15 Hz) on the tissue‐tissue
interface that mimic physiological peristaltic motions. Under these conditions, the epithelium polarizes rapidly,
spontaneously grows into folds that recapitulate the structure of intestinal villi, and forms a high integrity barrier to
small molecules that better mimics whole intestine than static models. In addition, normal intestinal microbes (e.g.
Lactobacillus sp.) can be successfully co‐cultured for extended periods (> 1 week) on the luminal surface of the cultured
epithelium without compromising epithelial cell viability or barrier function. Thus, this Gut‐on‐a‐Chip recapitulates
multiple dynamic physical and functional features of human intestine that are critical for its function within a controlled
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microfluidic environment that is amenable for transport, absorption, and toxicity studies, and hence it should have
great value for drug testing as well as development of novel intestinal disease models.
ABSTRACT FINAL ID: 2900
TITLE: BEHAVIORAL EFFECTS OF HALOPERIDOL AND COCAINE IN RHESUS MACAQUES USING OPERANT RESPONDING
AND IRWIN‐LIKE OBSERVATION PROCEDURES
AUTHORS (FIRST INITIAL, LAST NAME): M. Lemaire1, C. Cruz2, I. Hubert2, G. Froget1, 2, R. D. Porsolt1, 2, D. Virley1
INSTITUTIONS (ALL): 1. Porsolt, Boulogne‐Billancourt, France. 2. Porsolt Inc, San Antonio, TX, United States.
KEYWORDS: non human primate rhesus, operant behavior, Irwin
ABSTRACT BODY: The Irwin‐like behavioral observation test in NHPs is a sensitive method for evaluating the CNS safety
profile of NCEs to support therapeutic index predictions. We suggest that the substance profile can be refined and
supplemented by adding an operant lever‐pressing procedure to the preliminary behavioral observation test. Acute
doses of haloperidol (0.003‐0.1 mg/kg i.m.) and cocaine (0.03‐3 mg/kg i.v.) were assessed first for behavioral signs using
an Irwin‐like test procedure where four rhesus macaques were observed in their home cage at 5, 15, 30, 60, 120, 240
minutes and 24 hours post‐dose. Then, haloperidol (0.003‐0.03 mg/kg i.m.) and cocaine (0.1‐1.0 mg/kg i.v.) were
evaluated in an operant lever‐pressing procedure in 2 rhesus monkeys trained to respond under an FR30 schedule of
food reward. The sessions lasted 2 hours (8 cycles of 15 minutes) during which the rate of responding was automatically
recorded in responses per second. Whereas clear and identifiable behavioral effects were detected in the Irwin‐like
procedure with haloperidol from 0.03 mg/kg i.m., a dose‐dependent and long‐lasting impairment was observed in the
operant responding tests from 0.01 mg/kg i.m. Similarly, whereas clear and identifiable behavioral effects were
detected in the Irwin‐like procedure with cocaine from 1 mg/kg i.v., a dose‐ and time‐dependent impairment was
observed in operant responding at doses from 0.1 mg/kg i.v. These results show that analyzing the qualitative data from
behavioral observations together with quantitative data from an operant responding procedure provides a more
rigorous assessment of drug effects and their duration of action, relevant to safety assessment.
ABSTRACT FINAL ID: 2901
TITLE: SEIZURE LIABILITY ASSESSMENT WITHIN THE GPR119 AGONIST DIABETES PROJECT
AUTHORS (FIRST INITIAL, LAST NAME): S. L. Kavanagh1, E. Martin1, C. Fonck2, D. McKerrecher3, J. Scott3, A. Easter2
INSTITUTIONS (ALL): 1. Safety Assesment UK, AstraZeneca R&D, Macclesfield, United Kingdom. 2. Safety Assessment
US, AstraZeneca R&D, Waltham, MA, United States. 3. CVGI, AstraZeneca R&D, Macclesfield, United Kingdom.
KEYWORDS: Brain slice, Seizure, Convulsion
ABSTRACT BODY: GPR119, a G‐protein coupled receptor (GPCR) which is expressed in both gut and pancreatic islets, is a
promising target for the treatment of Type 2 Diabetes. During the preclinical assessment of AZ’9475, a potent (EC50: Hu
8nM; Mu 56 nM), selective GPR119 agonist, convulsions were observed in a preliminary mouse toxicology study. To
further investigate these behavioural observations and allow selection of a risk‐mitigated follow up compound, a series
of studies were initiated. A direct CNS effect and the inherent properties of the chemical series from which ‘9475 was
derived were assessed by testing ‘9475 and examples of alternative chemical series in a number of assays designed to
assess seizure liability. This consisted of pharmacological profiling to assess binding activity against targets associated
with seizure; in silico blood‐brain barrier penetration prediction; activity in a zebrafish locomotor activity assay; effect
on synaptic transmission in murine hippocampal brain slices and an acute/repeat dose in vivo mouse
electroencephalogram (EEG). A hypothesis that the observed seizures were target related was discounted following
the observation that wild type and GPR119 KO derived brain slices demonstrated the same activity in response to ‘9475.
No convulsions, CNS type observations or seizures were noted in the single dose mouse EEG study or an MTD/DRF rat
toxicology study, possibly due to inadequate exposures, whereas seizure risk was observed in the zebrafish, brain slice
(WT & KO) and the repeat dose EEG study for AZ’9475. The results from the brain slice assay suggested SAR involving a
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specific cyano pyridine sub group which consistently demonstrated excitation in the brain slice assay. Consequently, a
follow up compound was selected and progressed into development without this moiety, which was negative in the
assays listed above and therefore considered to have a lower seizure risk. Further in vivo experiments are required to
confirm this hypothesis.
ABSTRACT FINAL ID: 2902
TITLE: LONG TERM PRECLINICAL SAFETY OF ETEPLIRSEN, A PHOROSPHORODIAMIDATE MORPHOLINO OLIGOMER
(PMO) FOR THE TREATMENT OF DUCHENNE MUSCULAR DYSTROPHY
AUTHORS (FIRST INITIAL, LAST NAME): P. Sazani1
INSTITUTIONS (ALL): 1. AVI BioPharma, Inc, Bothell, WA, United States.
KEYWORDS: Morpholino Oligomer, Duchenne Muscular Dystrophy, Exon Skipping
ABSTRACT BODY: DMD is a degenerative neuromuscular disease resulting from dystrophin gene mutations that affects
1 of 3500 male newborns. AVI’s approach to DMD therapies is to employ our phosphorodiamidate morpholino
oligomer (PMO) platform, a next generation of RNA‐based therapeutics with two key modifications; the replacement
of ribose with a 6‐membered morpholine ring, and the replacement of the natural phosphodiester linkage with an
uncharged phosphorodiamidate moiety. Eteplirsen (formerly AVI‐4658) is a splice switching oligomer (SSO) designed
to skip dystrophin exon 51, restore the translation reading frame, and generate an internally truncated but functional
dystrophin protein. The biological efficacy and safety of eteplirsen has been demonstrated, in clinical trials in patients
treated with the drug at up to 20 mg/kg intravenously for 12 weeks. We previously reported that eteplirsen was well
tolerated in mice (both dystrophic and healthy) and cynomolgus monkeys at up to the maximum feasible doses (MFD)
of 960 mg/kg and 320 mg/kg intravenous, respectively, in 12 week toxicity studies. We now report the safety and
tolerability of eteplirsen following 39 weeks (9 months) of once weekly intravenous dosing in cynomolgus monkeys.
Eteplirsen was well tolerated up to the MFD of 320 mg/kg with no adverse findings, and non‐adverse findings, such as
basophilic granules, limited to the kidney. In addition, at study termination we observed no changes in Cystatin C or
quantitative total protein from the urine in any treatment group. Due to concerns for the potential of other
oligonucleotide chemistries to activate the complement cascade, these endpoints (e.g., C5a and bb split products) were
also evaluated in the current study. The data demonstrate that eteplirsen, like other PMOs, does not activate
complement. Overall, the results demonstrate that eteplirsen was well tolerated up to the MFD in this 9 month toxicity
evaluation in cynomolgus monkeys.
ABSTRACT FINAL ID: 2903
TITLE: SUBSTANTIAL IMPROVEMENT IN DRIED BLOOD SPOT (DBS) TECHNIQUE BY USING THE “PRE‐CUT DBS”
APPROACH
AUTHORS (FIRST INITIAL, LAST NAME): F. Garofolo1
INSTITUTIONS (ALL): 1. Bioanalytical Services, Algorithme Pharma Inc, Laval, QC, Canada.
KEYWORDS: Dried blood spots, pre‐clinical analysis, DBS
ABSTRACT BODY: “Pre‐Cut DBS” technique minimizes variability associated with spot heterogeneity, making DBS drug
quantification more reliable, precise, and easy to automate. A series of 60mm disks were punched out from FTA cards
(Whatman) and pre‐cut FTA disks. The pre‐cut disks were fixed onto in‐house prototype card. Whole blood was then
spiked with naproxen (range: 0.5‐100ug/mL). Aliquots of 20uL of blood were spotted on pre‐punched disks. The disks
were extracted with methanol and analyzed with an XBridge C18 column, 3.5μm (30×2.1mm) set at 35C using gradient
elution of 0.1% Propionic acid/MeOH at flow rate of 0.6ml/min. Detection was achieved by an ABSciex API3000 in ESI
positive mode. Results obtained from FTA cards (Whatman) and two non‐standardized materials as well as from
prepunched disks of all three materials, were compared. The precision and accuracy obtained from FTA DBS cards using
the standard approach were well within the acceptable FDA guidelines criteria. For non‐standardized materials, the
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data were not within specifications. The same materials were then used for experiments with pre‐cut DBS and fixed
blood volume applications. The data show that precision and accuracy were not only within acceptable limits, but a
substantial improvement was observed for non‐standardized materials. The Use of “Pre‐cut DBS” has demonstrated
that employing a constant blood volume restriction on preliminary samples eliminates variations coming from
hematocrit levels affecting drug concentration determinations. The recovery calculation is simplified as the whole
amount of spotted blood is extracted. Paper chromatography effects on the card were previously reported to produce
a disparity of drug distribution throughout the spot, a complication which does not have an impact when using the pre‐
cut disk technique. In conclusion, pre‐punched DBS have been shown to be as reliable as a selected punch and to
reduce variations due to hematocrit, chromatographic effects on the dried blood spot and facilitate recovery
calculation, which may impact data validity and thus eliminate some confounding variables.
ABSTRACT FINAL ID: 2904
TITLE: THE NOVEL MITOCHONDRIA‐DERIVED PEPTIDE HUMANIN ENHANCES PROTECTION AGAINST DOXORUBICIN
TOXICITY
AUTHORS (FIRST INITIAL, LAST NAME): C. Lee1, G. Alvarez1, P. Cohen1
INSTITUTIONS (ALL): 1. University of California, Los Angeles, Los Angeles, CA, United States.
KEYWORDS: Mitochondria derived peptide, stress resistance, doxorubicin
ABSTRACT BODY: The development of interventions that enhance protection against mitochondrial toxins, such as
chemotherapeutics, pesticides, and heavy metals, is an actively investigated field. Here we show that a small peptide
encoded within the mitochondria may enhance stress resistance against doxorubicin (DXR), a widely used
chemotherapeutic that causes severe cardiotoxicity, often many years after treatment. Mitochondria‐derived peptides
(MDPs) are an emerging biology that establishes the mitochondria as a host to a family of peptides in addition to the
traditionally described 13 electron transport chain proteins. This positions the mitochondria as a more proactive
organelle that constantly participates in directing critical cellular policies such as stress response. Humanin (HN) is a
novel 24 amino acid peptide encoded within the 16S ribosomal RNA region of the mitochondrial DNA. It was cloned
independently by three separate groups and described to be a potent cytoprotective peptide. There are now over 120
publications describing various protective effects of HN. Pretreating mice with HN (i.p.) for 48 hours prior to DXR
treatment protected against cardiotoxicity. Plasma HN levels were at least 20‐fold higher at the time of sacrifice, as
measured by an in‐house ELISA. We measured both basal and maximum cardiac oxygen consumption rate (OCR) to
estimate the degree of DXR‐induced mitochondrial damage. HN pretreatment sustained both basal OCR and maximum
respiration capacity of cardiac mitochondria 20% higher than controls. Mice did not show behavioral abnormalities or
changes in body weight or blood glucose levels following HN treatment, confirming its safe use as shown in previous
studies. Notably, acute DXR treatments significantly increase circulating HN levels. These studies suggest that HN may
enhance the protection against some mitochondrial toxins.
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ABSTRACT FINAL ID: 2905
TITLE: NOVEL POLY(ETHYLENE GLYCOL) (PEG) NANOGEL AGGREGATES FOR TARGETED LUNG DELIVERY
AUTHORS (FIRST INITIAL, LAST NAME): M. Deshmukh1, 2, H. Kutscher1, V. Sunil2, 3, R. Malaviya2, 3, J. Laskin2, 4, D. Laskin2, 3,
P. Sinko1, 2
INSTITUTIONS (ALL): 1. Department of Pharmaceutics, Rutgers University, Piscataway, NJ, United States. 2. University
of Medicine and Dentistry of New Jersey‐Rutgers CounterACT Research Center of Excellence, Rutgers University,
Piscataway, NJ, United States. 3. Department of Pharmacology and Toxicology, Rutgers University, Piscataway, NJ,
United States. 4. Department of Environmental and Occupational Medicine, University of Medicine and Dentistry of
New Jersey‐Robert Wood Johnson Medical School, Rutgers University, Piscataway, NJ, United States.
KEYWORDS: Passive pulmonary targeting, Biodegradable particles, Aggregated nanogel particles
ABSTRACT BODY: The aim of this work is to develop a novel stabilized aggregated nanogel particle (SANP) drug
delivery system for lung targeting. Gel nano particles (GNPs) were formed by irreversibly cross‐linking 8 Arm‐PEG thiol
and a cross‐linker 1,6‐Hexane‐bis‐vinylsulfone in phosphate buffer (PB, pH 7.4) containing 0.1% v/v Tween 80. GNPs were
grown to micron‐size and stabilized using a PEG thiol polymer. The size of SANPs/GNPs was analyzed using a Coulter
counter and transmission electron microscopy. Stability studies of SANPs at 37 οC indicated that SANPs were stable in
rat plasma, phosphate buffered saline (PBS, pH 7.4) and PB (pH 7.4). SANPs were covalently labeled with HiLyte750
(DYE‐SANPs). DYE‐SANPs (30 microns) were achieved by sonicating for 1.5 minutes. Sprague‐Dawley rats were
administered intravenously with either HiLyte FluorTM 750 dye alone (DYE, 1mg in 600 µL PBS) or DYE‐SANPs (4mg in
600 µL PBS). Biodistribution of DYE‐SANPs was determined using a Xenogen IVIS 100 Imaging System. Biodistribution
studies demonstrated that DYE was quickly eliminated from the body, whereas DYE‐SANPs accumulated in the lung
within 30 minutes. The majority of the DYE‐SANPs remained in the lung for 48 hours. It was observed that DYE‐SANPs
degrade to their original principle component, that then eliminates from the body by renal filtration. Histological
changes were not seen in the lung after injection of SANPs. In conclusion, it is feasible to produce stable micron‐sized
SANPs. These SANPs are retained in the body for more than 48 hours and are predominately found in the lung.
Support: NIH/NIAMS (Award: U54AR055073)
ABSTRACT FINAL ID: 2906
TITLE: QSAR MODELING FOR THE MUTAGENIC POTENTIAL OF DRUG IMPURITIES WITH SYMMETRY®
AUTHORS (FIRST INITIAL, LAST NAME): L. G. Valerio1, A. J. Dixit1, S. Moghaddam1, N. Sadrieh1, J. Prous Blancafort2, O.
Mora2, A. Valencia2
INSTITUTIONS (ALL): 1. CDER/OPS, US FDA, Silver Spring, MD, United States. 2. Prous Institute of Biomedical Research,
Barcelona, Spain.
KEYWORDS: Computational toxicology, QSAR, Salmonella mutagenicity
ABSTRACT BODY: Control of drug impurities in drug products is an important part of quality assurance and protects
patients from potential exposure to genotoxic carcinogens. According to regulatory guidance, in silico predictive tools
may be applied to assess the potential of a drug impurity to be genotoxic and potentially carcinogenic. To address this
need, we developed a QSAR model (Quantitative Structure‐Activity Relationship) to predict the mutagenic potential of
drug impurities using Prous Institute's new in silico solution for drug discovery and toxicity screening, Symmetry®, and
the FDA/NCTR Mold2 descriptor package. We started with a large database with known Ames assay mutagenicity
outcomes including over 7,306 different chemicals. This training set contains 57% mutagens and has the advantage as a
public data set. We set aside a random 10% of the structures as external validation set ('external set A') and used the
remaining 6,576 as the training set for the model. The applicability and usefulness of the model was tested using a
FDA/CDER drug impurity database of near 500 molecules from which under a 1% were found outside of the applicability
domain. The model's predictive performance statistics based on internal 10‐fold cross‐validation are acceptable for
regulatory science purposes with 85±1% sensitivity, 77±3% specificity and 81±1% overall concordance (accuracy). The
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external validation of the model using the 'external set A' yields 86% sensitivity, 73% specificity and 80% concordance.
Since regulatory preference is to have confidence in negative predictions, a second external validation of the model
was also carried out using a set of 363 marketed drugs ('external set B') with known negative Ames assay outcomes, of
which 330 (i.e. 90%) are within the applicability domain of the model. The results of this external validation are also
satisfactory with 83% specificity (true negative rate). In this communication, we provide a detailed analysis of modeling
for mutagenicity using Prous Institute's novel in silico solution.
ABSTRACT FINAL ID: 2907
TITLE: COMPUTATIONAL PREDICTIONS OF FLUORINATED CARBETHOXY 1‐AMINOPHOSPHONATE REACTIVITY WITH
SERINE ESTERASES
AUTHORS (FIRST INITIAL, LAST NAME): G. F. Makhaeva1, S. V. Lushchekina2, O. G. Serebryakova1, A. Y. Aksinenko1, V. B.
Sokolov1, S. J. Wijeyesakere3, R. J. Richardson4
INSTITUTIONS (ALL): 1. Institute of Physiologically Active Compounds Russian Academy of Sciences, Chernogolovka,
Russian Federation. 2. Institute of Biochemical Physics of Russian Academy of Sciences, Moscow, Russian Federation.
3. Department of Microbiology and Immunology, University of Michigan, Ann Arbor, MI, United States. 4. Toxicology
Program, University of Michigan, Ann Arbor, MI, United States.
KEYWORDS: computational toxicology, molecular modeling, esterase inhibitors
ABSTRACT BODY: We have shown that fluorinated 1‐aminophosphonates (FAP), (RO)2P(O)C(CF3)2NHS(O)2C6H5, R =
alkyl, inhibit serine esterases (EOH) via P‐C bond cleavage. The present work used computational methods to test the
hypothesis that fluorinated carbethoxy 1‐aminophosphonates (FAP‐COOEt), (RO)2P(O)C(CF3)COOEtNHS(O)2C6H5, R =
alkyl, inhibit EOH the same way. Kinetics showed that FAP‐COOEt inhibited an EOH panel with bimolecular rate
constants > 105 M‐1min‐1 (R ≥ Pr). Thus, FAP‐COOEt were strong EOH inhibitors, slightly weaker than FAP. Non‐empirical
modeling was done on diEt‐FAP‐COOEt, diEt‐FAP, and isosteric (EtO)2P(O)C(CH3)2NHS(O)2C6H5, diEt‐AP (no CF3). Prior to
quantum mechanics (QM) calculations, molecular mechanics conformational searches were done with force field SP4.
For each conformation, QM calculations were done using HF and DFT‐B3LYP methods and 6‐31G, 6‐31G*, and 6‐31+G*
basis sets. All methods predicted P‐C bond lengthening in diEt‐FAP‐COOEt and diEt‐FAP vs diEt‐AP (P‐C in diEt‐FAP ≥
diEt‐FAP‐COOEt > diEtAP). Relative P‐C bond strength was compared for diEt‐FAP‐COOEt vs diEt‐AP and diEt‐FAP vs diEt‐
AP via relative P‐C bond energies using isodesmic pseudo‐reactions. QM calculations showed that P‐C bonds were
destabilized compared to diEt‐AP (no CF3). Stability of the P‐C bond was greater in diEt‐FAP‐COOEt (1 COOEt and 1 CF3)
than in diEt‐FAP (2 CF3) by ~1‐2 kcal/mol for HF and DFT methods and all basis sets. Results were consistent with higher
electronegativity of CF3 vs COOEt. Thus, FAP‐COOEt likely inhibit EOH via P‐C scission. Supported by RAS 'Biomolecular
and Medicinal Chemistry' and RFBR 11‐03‐00581.
ABSTRACT FINAL ID: 2908
TITLE: THE COMPARATIVE TOXICOGENOMICS DATABASE AS A SOURCE OF TOXICOLOGICAL KNOWLEDGE IN DEREK
NEXUS
AUTHORS (FIRST INITIAL, LAST NAME): C. G. Barber1, C. A. Marchant1, A. J. Planchart2, T. C. Wiegers2, A. P. Davis2, C. J.
Mattingly2
INSTITUTIONS (ALL): 1. Lhasa Limited, Leeds, United Kingdom. 2. Biology Department, North Carolina State University,
Raleigh, NC, United States.
KEYWORDS: computational toxicology, Comparative Toxicogenomics Database, Derek Nexus
ABSTRACT BODY: The Comparative Toxicogenomics Database (CTD) is a high quality, manually curated database of
interactions between chemicals, genes and diseases. Derek Nexus is a knowledge‐based expert system, which uses a
dictionary of rules to make predictions about the toxicity of chemicals; many of these rules are based on the presence
of alerts (structural features in a chemical which are associated with toxicity). In this work, we investigated whether
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data captured in CTD can be used to improve and expand Derek Nexus knowledge. Cardiotoxicity was chosen as an
initial area of investigation as it is a common cause of drug attrition. Data from CTD were exported for analysis
including 2395 chemicals and their 201728 relationships with genes and 11662 relationships with diseases in the category
of cardiovascular effects. Structures for 1708 of the 1790 chemicals identified by CAS Registry Number could be
automatically retrieved using the National Cancer Institute’s on‐line Chemical Identifier Resolver service. These
structures were processed through Derek Nexus to compare its existing knowledge of cardiotoxicity with data in CTD.
Mining of the data set to identify potential new knowledge in the form of alerts was also undertaken using chemical
clustering tools available within Leadscope Enterprise. In a preliminary study focusing on bradycardia, it was found that
chemical‐disease relationships in CTD could be used to enhance existing alerts by providing a summary of relevant
experimental data for chemicals and their associated source publications. In addition, mining of these relationships
allowed the discovery of potential new alerts for bradycardia. For both new and existing alerts, it was possible to
identify known or inferred pathways by which these effects might be modulated. Such mechanistic insights are
important in the selection of appropriate in vitro tests when predictions for a chemical require further investigation.
ABSTRACT FINAL ID: 2909
TITLE: PQ1 INDUCES CYTOTOXICITY IN BREAST CANCER CELLS BY ACTIVATING BOTH INTRINSIC AND EXTRINSIC
PATHWAYS OF APOPTOSIS
AUTHORS (FIRST INITIAL, LAST NAME): Y. Ding1, T. A. Nguyen2
INSTITUTIONS (ALL): 1. Biochemistry, Kansas State University, Manhattan, KS, United States. 2. Diagnostic
Medicine/Pathobiology, Kansas State University, Manhattan, KS, United States.
KEYWORDS: apoptosis, caspases, PQ1
ABSTRACT BODY: Apoptosis, a programmed cell death, is an important control mechanism in the development of
normal cells. Deficiency in apoptosis is one of remarkable features of cancers, leading to the cancer cells escape from
death. Activation of apoptotic signaling pathway is a normal target for anti‐cancer drugs to induce cytotoxicity in
cancers. PQ1, a gap junction enhancer, had been reported to decrease the viability of T47D breast cancer cells and
attenuate xenograft tumor growth. Furthermore, PQ1 can increase the level of cleaved caspase‐3 in T47D breast cancer
cells, suggesting a possible involvement in apoptotic signaling pathway. However, how PQ1 mediates apoptotic
pathway is still unclear. In this study, both the intrinsic and extrinsic pathways were examined. Our results
demonstrated that caspase 8, an extrinsic player, and caspase 9, an intrinsic checkpoint protein, were upregulated by
PQ1, suggesting that PQ1 mediates both pathways. Studies of mitochondrial intrinsic pathway showed that PQ1
enhanced the expression of Bax, a pro‐apoptotic protein, but had no effect on the expression of Bcl‐2, a pro‐survival
protein. Translocation study of cytochrome c reveals that PQ1 can decrease the level of cytochrome c in mitochondria
and increase the level of cytochrome c in cytosol. This current study provides an insight to how PQ1 upregulates
apoptotic pathway in breast cancer cells.
ABSTRACT FINAL ID: 2910
TITLE: CELL VIABILITY INHIBITION, DNA FRAGMENTATION AND MITOCHONDRIAL EFFECTS OF NOVEL
BENZAZOLOQUINOLINIUM SALTS (BQS) ON NORMAL TK6 LYMPHOBLAST AND TOLEDO LYMPHOMA CELLS
AUTHORS (FIRST INITIAL, LAST NAME): J. Soto1, K. Rios1, C. Velez1, O. Cox1, B. Zayas1
INSTITUTIONS (ALL): 1. School of Environmental Affairs, Metropolitan University, San Juan, Puerto Rico.
KEYWORDS: Drug development, mitochondria, apoptosis
ABSTRACT BODY: This study evaluates the toxic effects of novel benzazolo [3,2‐a] quinolinium salts (BQS) on normal
TK6 lymphoblast and Toledo lymphoma cells. The novel experimental drugs (ABQ48, ABQ95, NBQ95 and NBQ48) are
cationic heterocyclic compounds generated at our institution that have demonstrated preferential activity on tumor
cells including, mitochondria and DNA binding, and apoptosis induction. We here report additional biological activities
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with four selected members of the BQS family in tumor and normal lymphoblast cells. The measured bioactivity
included: viability inhibition (IC50), mitochondrial membrane damage, and DNA fragmentation. Cells where maintained
in RPMI 1640 media at 37 oC with 5%CO2. Cell in cultures where exposed to BQS for 48 hours to determine the
concentration that inhibits 50% viability (IC50). The IC50 was then applied to measure mitochondrial membrane
permeability and DNA fragmentation. Viability inhibition was determined by trypan blue exclusion, changes to the
mitochondrial membrane permeability applying the NucleoCounter 3000 JC‐1 imaging assay and for DNA fragmentation
a DAPI assay was used. Results indicated that two of the BQSs had preferential toxicity towards Toledo tumor cells
when compared to the normal TK6 cells. Observed IC50 for ABQ95 exposure were 16µM in Toledo and 270µM in Tk6
cells. IC50 concentrations for NBQ95 were 14 µM in Toledo and 33µM in Tk6 cells. The observed IC50 for ABQ48 were
50µM in Toledo and 8.5µM in TK6 cells. IC50 concentrations for NBQ48 were 100µM in both cell lines. Preliminary
mitochondrial membrane permeability results of ABQ48 indicated higher effects than NBQ48 on Toledo and Tk6 cells.
DNA fragmentation indicated higher activity of NBQ48 in comparison to ABQ48 for TK6 whereas in Toledo cells, ABQ48
and NBQ48 presented similar values. Ongoing experiments of these novel and promising compounds with therapeutic
potential evaluate new biological activities such as effects on cell cycle and ROS generation.
ABSTRACT FINAL ID: 2911
TITLE: BISPHENOL A INCREASES OXIDATIVE STRESS, REDUCES CELL VIABILITY, AND INDUCES APOPTOTIC CELL DEATH
IN A RAT PITUITARY CELL LINE.
AUTHORS (FIRST INITIAL, LAST NAME): M. A. Hamada1, D. C. Jones1
INSTITUTIONS (ALL): 1. Pharmacology, AZCOM, Midwestern University, Glendale, AZ, United States.
KEYWORDS: Bispenol A, Apoptosis; ROS, Pituitary
ABSTRACT BODY: Bisphenol A (BPA) is a commonly used monomer in the manufacturing of plastics. It has been shown
that BPA leaches out of plastic consumer products; consequently, human exposure to BPA has become a major health
concern. BPA is an environmental estrogen and has been shown to induce toxicity in multiple biological systems
including the neuroendocrine system. Therefore, this study focused on the potential toxicity of BPA in a rat pituitary cell
line, GH3 cells. The effects of BPA on cell viability GH3 cells was evaluated using the (3‐(4,5‐Dimethylthiazol‐2‐yl)‐2,5‐
diphenyltetrazolium bromide (MTT) assay. Cells were exposed to BPA in concentrations of 100 nm to 400 um for 24
hours prior to MTT exposure. Compared to untreated control cells, BPA‐treated cells showed a concentration‐
dependent decrease in cell viability indicative of a toxic response. A major mechanism of BPA toxicity appears to be
through an increase in cellular oxidative stress. Thus, the ability of BPA to increase reactive oxygen species (ROS) was
examined with dihydrorhodamine 123. Following 4 hours of exposure, BPA induced cellular ROS which increased with
increasing concentrations, an effect which was blocked by the addition of vitamin. In addition, BPA increased reduced
glutathione (GSH) levels, supporting the involvement of oxidative stress in BPA‐induced pituitary toxicity. Oxidative
stress is often an initiating factor in the apoptotic cell death cascade. To determine whether BPA‐exposed cells were
undergoing apoptosis, apoptotic staining with Hoescht dye was conducted. Visualization of stained cells indicated that
BPA exposure resulted in apoptosis in GH3 cells. Finally, caspase 3 levels, a downstream event involved in apoptosis,
increased following BPA exposure. These results show that pituitary cells exposed to BPA have increased levels of
oxidative stress and undergo apoptotic cell death
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ABSTRACT FINAL ID: 2912
TITLE: DEVELOPMENT OF EXTRACTION PROTOCOL FOR THE DETERMINATION OF BISPHENOL A RELEASED FROM
POLYSULFONE HOLLOW FIBER MEMBRANES
AUTHORS (FIRST INITIAL, LAST NAME): S. M. Cho1, Y. Choi1, J. Guo1, H. Luu1
INSTITUTIONS (ALL): 1. Division of Chemistry and Material Science, US FDA, Silver Spring, MD, United States.
KEYWORDS: bisphenol A, medical device, hemodialyzer
ABSTRACT BODY: Polysulfone hollow fiber membranes have been used in medical devices such as hemodialyzers and
hemoconcentrators. Bisphenol A (BPA) was found to leach out of the polysulfone membranes of these devices and
directly into patient blood. This may pose a health risk most significantly for the pediatric population. However, there is
no reliable data on the exposure levels of BPA from these devices. In this study, we employed two approaches to
determine BPA exposure levels from these medical devices. One is an exhaustive extraction method to determine the
upper limit of BPA leachates as the worst case scenario. The other is a simulated‐use extraction method to determine
the level of BPA leachates released under simulated physiological condition. We used high performance liquid
chromatography‐mass spectrometry to determine the amount of BPA leachates. Here, we found that the conventional
simulated‐use extraction method could significantly underestimate the amount of BPA leachates released from
polysulfone membranes of a hemodialyzer or hemoconcentrator. Thus, we developed a new simulated‐use extraction
protocol to properly determine the level of BPA leachates for these devices. On the basis of the new extraction
protocol, we determined BPA levels released from various hemodialyzers and hemoconcentrators.
ABSTRACT FINAL ID: 2913
TITLE: MODULATION OF PLACENTAL 3β–HYDROXYSTEROID DEHYDROGENASE/ISOMERASE IN JEG‐3 CELLS IN
RESPONSE TO OCHRATOXIN A EXPOSURE
AUTHORS (FIRST INITIAL, LAST NAME): C. Woo1, M. Wan1, J. Ahokas2, H. El‐Nezami1
INSTITUTIONS (ALL): 1. School of Biological Sciences, The University of Hong Kong, Hong Kong, Hong Kong. 2. School
of Medical Sciences, RMIT‐University, Bundoora, Victoria, Australia.
KEYWORDS: Ochratoxin A, 3β–Hydroxysteroid Dehydrogenase/Isomerase, Placenta
ABSTRACT BODY: Ochratoxin A (OTA) is a well‐known mycotoxin often present as a food contaminant. Apart from
classical toxic effects, this foodborne toxicant has been shown to elicit teratogenicity and inhibit steroid hormone
secretion in laboratory animals. 3β–hydroxysteroid dehydrogenase/isomerase (3β‐HSD) is an enzyme required for the
biosynthesis of all active steroid hormones. It has been suggested that OTA reduce testosterone secretion and ovarian
steroidogenesis by potentially interfering with 3β‐HSD in rats. It is possible that OTA acts as endocrine disruptor via
interfering with enzymes involved in steroidogenesis or metabolism of hormones instead of interaction at the receptor
level. Modulation of this enzyme putatively affects the metabolic and endocrine functions of human placenta and
hence development of both placenta and fetus. It is hypothesized that OTA may modulate the exclusive type 1 3β‐HSD
expression in human placenta. In this study, human placental cells JEG‐3 which is known to express type 1 3β‐HSD was
used as in vitro model to examine the capability of OTA to modulate this enzyme as a putative endocrine disruptor by
determination of its mRNA and protein levels after OTA treatment for 24 to 96 hours mimicking long term exposure.
The results indicate that 100nM OTA caused 70% reduction of mRNA expression (p<0.05) at the 96‐hour time point,
while 33%, 150% and 270% increase of protein expression (p<0.05) at 48, 72 and 96‐hour time points, respectively,
compared to control. It was noted that OTA could down‐regulate mRNA expression and induce protein expression with
a delay. These results support the hypothesis that OTA would modulate 3β‐HSD1 expression in human placental cells at
both mRNA and protein levels indicating that long term exposure to OTA may potentially cause endocrine disruption in
the human fetoplacental unit.
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ABSTRACT FINAL ID: 2914
TITLE: BODY WEIGHT CHANGES ASSOCIATED WITH PERINATAL BISPHENOL A EXPOSURE
AUTHORS (FIRST INITIAL, LAST NAME): B. Weiss1, R. Stahlhut1, S. Swan2, B. Jones1
INSTITUTIONS (ALL): 1. Environmental Medicine, University of Rochester School of Medicine, Rochester, NY, United
States. 2. Preventive Medicine, Mount Sinai School of Medicine, Rochester, NY, United States.
KEYWORDS: Bisphenol A, postnatal body weight, weight changes
ABSTRACT BODY: One of the core questions generated by the scope of exposure to bisphenol A arises from its
presumed obesogenic properties. An examination of the current literature highlights the complex ramifications of what
should be a simple, direct measure: body weight. It is not a measure that can be extracted from context. For example,
body weight gains and losses depend upon factors such as period of exposure (e.g., gestation, early postnatal,
pubertal, etc.), dose, species and strain, age of assessment, and diet. For the current project, pregnant Long‐Evans rats
consumed daily BPA doses of 0, 10, 100, 1,000, or 10,000 μg/kg between GD 12 and PND 10. Until approximately 140 days
of age, all groups displayed nearly identical weights. They then began to diverge. Plots of both individual and group
body weights indicated that the greatest weight gains among females occurred at the 10 ug/kg dose, with the 100 ug
group drawing about equal at one year of age. At the higher doses, weight trajectories lagged behind those of controls.
Among the males, most gained less than controls except for individuals at the lower doses who showed the opposite
pattern. BPA exposure generated increased variability, making it critical to closely examine the extent of individual
differences in weight measures and determining their causes. (Research supported by ARRA Grant RC2ES018736 from
NIEHS.)
ABSTRACT FINAL ID: 2915
TITLE: MAPPING EFFECTS OF AIR POLLUTANTS: THE BRAIN AND PITUITARY AS TARGETS
AUTHORS (FIRST INITIAL, LAST NAME): E. Thomson1, D. Vladisavljevic1, S. Mohottalage2, P. Kumarathasan2, R. Vincent1
INSTITUTIONS (ALL): 1. Hazard Identification Division, Health Canada, Ottawa, ON, Canada. 2. Mechanistic Studies
Division, Health Canada, Ottawa, ON, Canada.
KEYWORDS: air pollution, gene expression, hypothalamic‐pituitary‐adrenal axis
ABSTRACT BODY: Air pollution is a risk factor for respiratory and cardiovascular disease. Recent data show that short‐
term variation in air pollution is also associated with headache, irritability, aggression, increased psychiatric admissions
and emergency calls, and suicide, but the biological mechanisms are not understood. Our objective was to map
pollutant effects using real‐time polymerase chain reaction to monitor perturbation of biological pathways in the brain,
pituitary, and other organs. Male Fisher‐344 rats were exposed by inhalation for 4h to particulate matter and ozone,
and euthanized immediately or 24h after exposure. The cerebral hemisphere and pituitary exhibited transient increases
in expression of redox sensitive genes (e.g. hypoxia‐inducible factor‐3α, metallothioneins). Cyclooxygenase‐2, an
important activator of the hypothalamic‐pituitary‐adrenal (HPA) axis, was increased by both pollutants in the pituitary
but not the cerebral hemisphere. Expression of pituitary proopiomelanocortin, the precursor of the glucocorticoid‐
signalling adrenocorticotropic hormone (ACTH), was increased following particle exposure, and there was a similar
increase in the mass spectral peak corresponding to ACTH (1‐39) in plasma samples. In line with impacts on
glucocorticoid production, there was a systemic (e.g. heart, liver, spleen) decrease in the mRNA expression of
inflammatory mediators (e.g. tumour necrosis factor‐α, interleukin‐1β, monocyte chemotactic protein‐1) and increased
expression of glucocorticoid‐responsive genes (e.g. glucocorticoid‐induced leucine zipper, serum/glucocorticoid‐
inducible kinase‐1). Dysregulation of the HPA axis is known to be associated with neurological disorders. Our results
indicate that inhaled pollutants can activate transcriptional pathways in the brain and pituitary. The neuroendocrine
perturbations can have systemic consequences, as revealed by depression of immune response genes. Further studies
are warranted to investigate the health significance of our observations.
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ABSTRACT FINAL ID: 2916
TITLE: A ROLE FOR BITTER TASTE RECEPTORS IN THYROID TOXICITY AND HORMONE PRODUCTION
AUTHORS (FIRST INITIAL, LAST NAME): A. A. Clark1, 2, C. D. Dotson1, A. E. Elson1, N. I. Steinle1, 3, S. D. Munger1, 2, 3
INSTITUTIONS (ALL): 1. Anatomy and Neurobiology, University of Maryland Baltimore, Baltimore, MD, United States. 2.
Program in Toxicology, University of Maryland Baltimore, Baltimore, MD, United States. 3. Medicine, University of
Maryland Baltimore, Baltimore, MD, United States.
KEYWORDS: TAS2RS|Endocrine|Thyroid
ABSTRACT BODY: Bitterness is associated with toxicity. Bitter compounds activate one or more of a small family of G
protein‐coupled taste receptors (T2Rs) expressed in the taste buds. However, T2Rs are also expressed in non‐gustatory
tissues, including within the respiratory and gastrointestinal systems, indicating that many ingested or inhaled toxins
could have broad physiologic effects. We report that T2Rs are expressed in thyroid follicular cells (TFCs), where they
appear to impact thyroid hormone production by modulating iodide efflux. Immunohistochemical and PCR analyses
show that numerous T2Rs as well as the T2R‐associated G protein subunit α‐gustducin are expressed in human and
rodent TFCs and in a human follicular cell line, Nthy‐ori 3‐1. Thyroid stimulating hormone (TSH)‐evoked Ca2+ signals, an
important regulator of iodide efflux from TFCs, were significantly reduced by the T2R ligands denatonium benzoate,
chloramphenicol and cycloheximid. By contrast, 6‐n‐propylthiouracil, the cognate ligand T2R38, which is undetectable
in human thyroid or Nthy‐ori 3‐1 cDNA, had no effect on TSH‐stimulated Ca2+ levels. Denatonium, chloramphenicol and
cycloheximid also significantly reduced TSH‐dependent iodide efflux from Nthy‐ori 3‐1 cells. As reduced iodide efflux
should result in decreased production of triiodothyronine (T3) and thyroxine (T4), our results suggest that T2R
activation could negatively regulate thyroid hormone levels in vivo. This idea is supported by our finding that a non‐
synonymous single nucleotide polymorphism within the gene encoding T2R42 is associated with increased free T3 and
free T4 levels in a human cohort. Thyroid hormones can have dramatic effects on energy expenditure,
thermoregulation, body weight, and body composition. T2Rs may be a useful target for pharmacologic regulation of
these endocrine signals, perhaps leading to new interventions for chronic morbidities involving fatigue or obesity.
Support: NIDCD (R01 DC005633), NIDDK (P30 DK072488).
ABSTRACT FINAL ID: 2917
TITLE: THE ROLE OF ENVIRONMENTAL PHTHALATES IN MODULATING GENE EXPRESSIONS IN TESTICULAR CELLS.
AUTHORS (FIRST INITIAL, LAST NAME): J. Gomes1, B. Nguyen2
INSTITUTIONS (ALL): 1. Health Sciences, University of Ottawa, Ottawa, ON, Canada. 2. Cellular and Molecular Medicine,
University of Ottawa, Ottawa, ON, Canada.
KEYWORDS: Testicular germ cell tumors, Phthalates, Carcinogenesis
ABSTRACT BODY: Testicular germ cell tumour (TGCT) is the most common malignancy in young males. Environmental
and occupational exposures along with genetic susceptibility influence the risk of developing TGCT. Human exposure
to phthalates occurs from its use in commerce. Post exposure Di‐2‐(ethylhexyl) phthalate (DEHP) is rapidly hydrolyzed
into its active form, mono‐(2‐ethylhexyl) phthalate (MEHP), a testicular toxicant. DEHP and its metabolite, MEHP are
known to cause abnormalities of the male reproductive tract. Phthalates can also damage germ cells leading to
impaired spermatogenesis. These adverse effects lead to increased risk of developing testicular cancer. The purpose of
this research was to determine the effect of MEHP on the expression of Testisin, GSTP1, and MGMT which are tumor
suppressor, phase II xenobiotic metabolizing enzyme, and DNA repair genes respectively. The alterations in the
expression of these genes were examined in testicular germ cells exposed to MEHP in a dose‐ and time‐dependent
manner. The results revealed an overall down regulation for each gene as the concentration and/or time increased.
Testisin was the primary focus in the gene expression analysis. Testisin is known to be epigenetically silenced in TGCT by
DNA methylation at the 5’CpG island of the gene. Independent and co‐exposures with 5’acytidine (5‐aza), a
demethylating agent at concentrations of 2uM, 4uM, and 10uM for 96hrs restored the expression of Testisin gene. To

2012 Society of Toxicology Annual Meeting
Late‐Breaking Abstracts
investigate DNA hypermethylation by MEHP a co‐exposure with 5’aza was examined. Interestingly, there was a
significant down‐regulation of the Testisin gene from co‐exposure compared treatment with 5‐aza. This suggests that
MEHP may possibly down‐regulate Testisin gene expression by DNA methylation. The findings of this study will allow
for a better understanding of the role of phthalates in altering the expression of Testisin, GSTP1, and MGMT gene in
testicular germ cells and a better understanding of the process of testicular carcinogenesis.
ABSTRACT FINAL ID: 2918
TITLE: EXPRESSION OF GROWTH FACTORS IN A RAT MODEL OF COPD
AUTHORS (FIRST INITIAL, LAST NAME): L. Hoang1, K. Pinkerton1, L. Wang1, S. Bolton2
INSTITUTIONS (ALL): 1. Center for Health and the Environment, University of California Davis, Davis, CA, United States.
2. AstraZeneca, London, United Kingdom.
KEYWORDS: COPD, Tobacco Smoke, Transforming growth factor beta
ABSTRACT BODY: Rationale: There is a strong correlation between the progression of chronic obstructive pulmonary
disease (COPD) and airway remodeling. The mechanism of airway remodeling in COPD remains elusive but growth
factors could be critical as they regulate immune and airway structural cells. Therefore, we characterized the
expression of transforming growth factor‐β (TGF‐β) and growth factors that may be regulated by TGF‐β such as platelet
derived growth factor‐α (PDGF‐α), fibroblast growth factor 2 (FGF 2), granulocyte macrophage colony stimulating
factor (GM‐CSF), vascular endothelial growth factor‐α (VEGF‐α), connective tissue growth factor (CTGF), neurotrophin
3, insulin like growth factor 1 (Insuline like GF 1), epidermal growth factor (EGF), transforming growth factor‐α (TGF‐α)
in the lungs of animals exposed to tobacco smoke (TS). Methods: Male spontaneously hypertensive rats were exposed
to TS (90 mg/m3) for 6 hours/day for 3 days, 4 weeks, and 12 weeks. The distribution of TGF‐β protein was evaluated by
immunohistochemical methods. TGF‐β1 and TGF‐β2 isoforms were measured by ELISA. mRNA levels of growth factors
from isolated airways at 12 weeks of TS exposure were measured using quantitative RT‐PCR. Results: 4 and 12 weeks of
TS exposure upregulated TGF‐β protein expression in rat airway epithelium, lymphoid aggregates, and macrophages. TS
exposure at 4 and 12 weeks increased TGF‐β2, while reducing TGF‐β1. 12 weeks of TS exposure also significantly reduced
PDGF‐α, GM‐CSF, and VEGF‐α mRNA levels. Conclusions: TS upregulates TGF‐β protein levels and reduces PDGF‐α, GM‐
CSF, and VEGF‐α mRNA levels. The significant reduction of PDGF‐α, GM‐CSF, and VEGF‐α mRNA levels suggests a
negative feedback mechanism to compensate for the up‐regulation of TGF‐β protein, thus potentially driving airway
remodeling. This study warrants additional studies to define the interactions between TGF‐β and other growth factors
to promulgate TS‐induced lung injury. Funded by: NIEHS (ES 011634 and ES013932), TRDRP (18XT‐0154) and
AstraZeneca
ABSTRACT FINAL ID: 2919
TITLE: CHARACTERISATION OF A PHENOBARBITAL TREATMENT‐INDUCED LIVER CELL PROLIFERATION RESPONSE BY
INTEGRATED mRNA AND miRNA PROFILING ANALYSIS IN WILD TYPE, CAR/PXR KNOCK‐OUT AND CAR/PXR
HUMANISED MICE.
AUTHORS (FIRST INITIAL, LAST NAME): S. M. Plummer1, 2, D. Dan2, J. Quinney2, R. Wolf2, N. Scheer3, C. Elcombe2
INSTITUTIONS (ALL): 1. Micromatrices Associates Ltd, Newport on Tay, United Kingdom. 2. CXR Biosciences Ltd,
Dundee, United Kingdom. 3. TaconicArtemis, Cologne, Germany.
KEYWORDS: microRNA, Biomarker, nongenotoxic carcinogenesis
ABSTRACT BODY: Phenobarbital induces hepatocyte proliferation in a CAR‐dependent manner however effectors
downstream of CAR that mediate this response are largely unidentified. To address this we performed integrated
expression and microRNA (miRNA) array analysis in mice doubly humanised (h) and nulled (KO) for the constitutive
androstane (CAR) and the pregnane X (PXR) receptors. Wild type (WT), PXR/CAR KO and hPXR/hCAR mice were treated
with Phenobarbital (PB) at 80 mg/Kg (i.p.) for 5 days. Liver RNA was subjected to expression (mRNA) and miRNA
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microarray analysis using Agilent arrays. Resolver software ANOVA analysis coupled with Ingenuity pathways analysis of
expression array data across the genotypes identified bias towards pathways associated with cell proliferation that
contained genes altered (mostly up‐regulated) in WT but not CAR/PXR KO and hCAR/hPXR mouse liver. This agreed
with our previous work showing that only WT mice undergo cell proliferation in response to this PB treatment regimen
(Ross et al., 2010). ~30% of genes unique to the WT data set, linked via the targetscan database to down‐regulated
miRNAs (e.g. mmu‐miR‐Let7c, mmu‐miR‐429, mmu‐miR‐467d), were functionally associated with cell proliferation (e.g.
E2F2, Rrm2, Aurkb) and all were up‐regulated. By contrast, PB‐treatment altered genes targetscan‐linked to down‐
regulated miRNAs in the other two genotypes were not associated with cell proliferation pathways. This suggests that
PB‐induced changes to miRNAs could ‘orchestrate’ a proliferation response in WT mice. In conclusion, integrated
microarray analysis is useful in the definition of new mechanistic insights for nongenotoxic hepatocarcinogenesis and
may prove useful for development of biomarkers.
ABSTRACT FINAL ID: 2920
TITLE: PROFILING OF microRNAs IN PhIP CARCINOGEN‐INDUCED RAT COLON TUMORS AND THE IMPACT OF TUMOR
SUPPRESSION BY DIETARY SPINACH
AUTHORS (FIRST INITIAL, LAST NAME): M. Parasramka1, W. Dashwood1, A. Abdelli1, D. E. Williams1, E. Ho2, R. H.
Dashwood1
INSTITUTIONS (ALL): 1. Department of Environmental and Molecular Toxicology, Linus Pauling Institute, Oregon State
University, Corvalils, OR, United States. 2. Department of Nutrition and Exercise Sciences, Linus Pauling Institute,
Oregon State University, Corvallis, OR, United States.
KEYWORDS: microRNA, Nutrition, Bioinformatics
ABSTRACT BODY: 2‐amino‐1‐methyl‐6‐phenylimidazo[4,5‐b]pyridine (PhIP) is the most prevalent heterocyclic amine
generated during the cooking of meat and fish at high temperature. PhIP is reported to be a genotoxic, DNA damaging
agent; however, little is known about its potential to act via alternative mechanisms, including those that impact on the
area of epigenetics. Epigenetics deals with changes in gene expressions that do not involve alterations in DNA
sequence. Here, we focused on microRNAs (miRNA), which are short, non‐coding RNAs that act post‐transcriptionally
to degrade or repress target messenger RNAs (mRNA). In addition to defining, for the first time, miRNA profiles in
PhIP‐induced rat colon tumors, we also sought to examine these profiles under conditions of tumor suppression by
dietary spinach. Thus, colon tumors from rats pretreated with PhIP and subsequently given control diet or diet
containing spinach were subjected to miRNA isolation and microarray expression analyses. Control groups included
colonic mucosa from rats given spinach alone (no carcinogen) and no PhIP/spinach treatment. In silico modeling
identified candidate biomarkers and molecular targets that differed within each treatment group, which were validated
by qPCR (miRNA/mRNA expression profiling). Collectively, these studies revealed key miRNAs and their target mRNAs
that were differentially altered in colon tumors compared with normal‐looking colonic mucosa, from rats given PhIP
alone or PhIP followed by dietary spinach. This investigation provided new insights into the miRNAs altered during
PhIP‐induced colon carcinogenesis, and opened new avenues for epigenetic studies of dietary carcinogens and
chemoprotective agents. [Research supported by NIH P01 program project grant CA090890 from the US National
Cancer Institute.]
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ABSTRACT FINAL ID: 2921
TITLE: CANCER MORTALITY OF WORKERS EXPOSED TO STYRENE IN THE US REINFORCED PLASTICS AND COMPOSITE
INDUSTRY
AUTHORS (FIRST INITIAL, LAST NAME): J. J. Collins1, K. Bodner1, J. Bus1
INSTITUTIONS (ALL): 1. Epidemiology, The Dow Chemical Company, Midland, MI, United States.
KEYWORDS: styrene, leukemia, non‐Hodgkin lymphoma
ABSTRACT BODY: IARC and the National Toxicology Program Report on Carcinogens consider the existing evidence of
cancer resulting from occupational exposure to styrene only as limited, and mode of action investigations indicate
mouse‐specific lung tumors likely are not relevant to humans. Previous epidemiology studies revealed possible cancer
concerns for lymphatic and hematopoietic tissues, respiratory system and pancreas. This study updates a large multi‐
company study of glass fiber reinforced plastic industry workers with relatively high and specific exposures to styrene
(Wong etal, BrJIndMed 1990). The study included 15,826 workers from 30 plants exposed between 1948 and 1977 with
vital status follow‐up from 1948 to 2008, and examined cancer rates associated with either cumulative or peak
exposures to styrene. The study conduct was pursuant to review and oversight a Human Subjects Review Board in
Midland, MI. SMRs were 0.84 (95%CI 0.69‐1.02) for all lymphatic and hematopoietic cancers combined, 0.72 (95%CI 0.50‐
1.00) for non‐Hodgkin lymphoma, and 0.84 (95%CI 0.60‐1.14) for leukemia. There was no trend with exposure for either
cumulative daily exposure or number of peaks. There were more respiratory cancer deaths than expected (SMR=1.34,
95%CI 1.23‐1.45), however no trend for increased cancer was seen with either cumulative or peak exposures and this
finding was judged unlikely due to styrene exposure. Pancreatic cancer was at expected levels (SMR=0.96, 95%CI 0.73‐
1.22). Although the specific strengths of this study included its length of follow‐up that expanded the person‐yr counts
of comparable to other large studies of reinforced plastic industry workers, allowed for more precise evaluation of
cancers with long latencies, and included in‐depth exposure evaluations at all plant sites, it found little evidence that
styrene exposure increased risk from cancers or other causes of death. (Sponsored by a contract from the Styrene
Industry Research Center).
ABSTRACT FINAL ID: 2922
TITLE: THE ENVIRONMENTAL POLYMORPHISM REGISTRY: A UNIQUE RESOURCE THAT FACILITATES TRANSLATIONAL
RESEARCH OF ENVIRONMENTAL DISEASE
AUTHORS (FIRST INITIAL, LAST NAME): P. Chulada1, A. Blount1, A. Kaufman1, L. Burch2, A. Zombeck3, R. Davis3, B.
Warden3, S. Garantziotis1
INSTITUTIONS (ALL): 1. Clinical Research Program, NIEHS, Research Triangle Park, NC, United States. 2. Molecular
Genetics Core Facility, NIEHS, Research Triangle Park, NC, United States. 3. Health Group, SRA International, Inc,
Durham, NC, United States.
KEYWORDS: genotype‐driven research, gene by environment interaction, exposures
ABSTRACT BODY: The Environmental Polymorphism Registry (EPR) is a unique resource of subjects and their DNAs that
was designed to facilitate genotype‐driven translational research. The EPR contains over 16,000 DNAs that were
collected from individuals of diverse sex, age, race and ethnicity who reside in North Carolina. The DNAs are available
for genetic screening of potentially clinically significant variants and the subjects who donated the DNAs have agreed to
be re‐contacted about participating in follow‐up studies based on their genotypes. With the EPR, genetic screening is
primarily focused on “environment response genes” and follow‐up studies are designed to investigate “gene x
environment” interactions. “Environmental response genes” encode for proteins that regulate a wide variety of cell
functions such as toxicant and drug metabolism, cell proliferation and differentiation, cell cycle, cell death, DNA repair,
signal transduction, and immune and inflammatory responses. The proteins encoded by these genes modulate how our
bodies react to environmental exposures. “Gene x environment” follow‐up studies can include basic laboratory ex vivo
cell phenotyping experiments that require viable tissue from subjects carrying the variants. They can also include in vivo
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human risk assessments following real or surrogate exposures, observational clinical phenotyping studies, and others
approaches. In this report, we describe the EPR and provide examples of translational toxicological research studies in
which the DNAs and subjects were used. We also provide information on how EPR resources can be accessed. The
ultimate goals in developing the EPR are to identify populations at risk for environmentally‐induced disease, and
develop strategies for preventing and treating them.
ABSTRACT FINAL ID: 2923
TITLE: EPIDEMIOLOGICAL VINCULATION AMONG ARSENIC IN DRINKING WATER FROM BUENOS AIRES PROVINCE
WITH SUSCEPTIBILITY FACTORS AND ASSOCIATED PATHOLOGIES
AUTHORS (FIRST INITIAL, LAST NAME): F. Falguera1, N. Julio1, D. Diana2, S. Garcia2, E. Villaamil Lepori1
INSTITUTIONS (ALL): 1. Universidad de Farmacia y Bioquímica. Cátedra de Toxicología, Capital Federal, Buenos Aires,
Argentina. 2. Dirección de Determinantes de la Salud, Ministerio de Salud de la Nación, Capital Federal, Buenos Aires,
Argentina.
KEYWORDS: arsenic, epidemiology
ABSTRACT BODY: Being Argentina one of the regions most affected by hydroarsenicism, it was decided to analyze the
concentration of arsenic (As) in drinking water from different localities of Buenos Aires province and evaluate the
epidemiological link to susceptibility factors and As related pathologies. As was investigated in 152 drinking water
samples of 52 villages from Buenos Aires province. As quantification was performed by hydride generation atomic
absorption spectrometry. The province of Buenos Aires was characterized according to their socioeconomic conditions,
using as indicators the level of unsatisfied basic needs (UBN) and accessibility to the water supply net. With the above
data a Health composite index (HCI), was performed. The information obtained was linked to mortality data of As
related cancers and arsenic exposure. As found in the water samples covered a wide range of concentrations: median
40.0 µg /L (range: <0.27 to 187.0 µg/L). Eighty two percent of the samples had arsenic levels above 10 ug /L. Thirty seven
percent of the total sample assayed had As values above 50μg/L, the maximum allowed level by law until 2011 in
Argentina. Sixty two percent of the samples presented levels above 10 µg /L were from water supply net. The average
mortality rates per 100,000 inhabitants, were for women and men respectively: urinary tract tumors (11.1 and 43.7),skin
(11.3 and 21.4) and respiratory (76.1and 310.3). The relative risk associated with these conditions were two to four times
higher in regions with high HCI. The results of this work let to identify new sites of exposure and to assess the
vulnerability of the affected population redefining endemic areas and laying the foundation for future risk assessment.
ABSTRACT FINAL ID: 2924
TITLE: INFLUENCE OF PARAOXONASE 1 Q192R AND LIFESTYLE FACTORS ON PON 1 ACTIVITY OVER TIME IN AN
AGRICULTURAL POPULATION
AUTHORS (FIRST INITIAL, LAST NAME): L. Badtke1, K. M. Kelly2, K. Wang3, J. A. Merchant2, G. Ludewig1, 2
INSTITUTIONS (ALL): 1. Graduate Program in Human Toxicology, University of Iowa, Iowa City, IA, United States. 2.
Department of Occupational & Environmental Health, University of Iowa, Iowa City, IA, United States. 3. Department of
Biostatistics , University of Iowa, Iowa City, IA, United States.
KEYWORDS: PON1, polymorphism, agricultural population
ABSTRACT BODY: Paraoxonase 1(PON1) was shown to play a major role in susceptibility to adverse health effects from
various pesticides and oxidative stress. Gene polymorphisms influence protein concentration and substrate specificity,
as do some occupational and lifestyle factors. The goal of this study was to examine the influence of genes, aging,
pesticide exposure and lifestyle factors on individual PON1 activities in a potentially at‐risk, agricultural population. DNA
and, 3 times roughly every 5 years, serum and questionnaire data were gathered from 340 rural Iowans aged 8‐91 over
the study. PON1 activity was determined using phenyl acetate (PA) and CMPA [4‐(Chloromethyl)phenyl acetate] as
substrates, and Q192R genotyping was performed using the TaqMan‐Applied Biosystems 7900 HT System. Analysis of

2012 Society of Toxicology Annual Meeting
Late‐Breaking Abstracts
variance [ANOVA] with repeated‐measures did not show the expected decrease in PON1 activity over time with either
substrate. With PA significant differences in activity were observed among genotypes and between genders, while with
CMPA a significant difference was only seen among genotypes. Canonical discriminant analysis confirmed that the
PON1 activity‐ defined by PA and CMPA substrates‐ provided good separation of the genotypes at each time point (R‐sq
range: 0.65‐0.73), suggesting approximately 70% of the variation in PON1 activity is explained by the Q192R genotype.
ANOVA controlling for gender and genotype found BMI, blood pressure, living or working on a farm, or ever smoking
were not significantly associated with variations in PON1 activity, while significant associations were noted between
current smoking and CMPA levels, and non‐fasting total cholesterol and PA levels. Overall, this study demonstrates
that in this agricultural population the individual PON1 levels remained stable over about 15 years, and variation
between PON1 activities is largely influenced by genetics. (NIEHS P42ES013661 and U07/CCU706145 from CDC/NIOSH)
ABSTRACT FINAL ID: 2925
TITLE: ETHICAL IMPLICATIONS OF EPIGENETICS FOR TOXICOLOGY
AUTHORS (FIRST INITIAL, LAST NAME): S. G. Gilbert1
INSTITUTIONS (ALL): 1. Institute of Neurotoxicology and Neurological Disorders, Seattle, WA, United States.
KEYWORDS: epigenetics, ethics, risk assessment
ABSTRACT BODY: We have tremendous knowledge about the adverse health and environmental effects of chemicals
gained from research and experience. Recent advances in our understanding of how DNA expression can be modified
indicates that subtle changes are possible beyond changing the DNA sequence. This is now referred to as “epigenetics”
in which gene expression is silenced or suppressed by DNA methylation or histone deacetylation, but without altering
the sequence of the silenced genes. Epigenetic changes can be passed to the next generation, raising concerns about
transgenerational effects. Recent studies have documented that epigenetic changes can occur as the result of
exposure to environmental contaminates such as cigarette smoke, arsenic, alcohol, benzene, dioxin, phthalates, BPA,
DES, as well other hazards. Other studies indicate that nutrition, methyl content of diet, intake of folic acid and vitamins
or even social and maternal behavior toward the offspring have epigenetic consequences. In rodents, maternal
grooming or lack of grooming results in significant epigenetic changes. Given the recent data from epigenetic studies it
is appropriate to consider the ethical implications of epigenetics. Toxicological assessment will need to incorporate a
chemicals ability to cause epigenetic changes into routine evaluation. Risk assessment will need to include an evolution
of the likelihood and consequences of epigenetic changes. Our expanding appreciation of the influence of
development on epigenetics will have profound effect on our ethical thinking and evaluation of potential adverse
effects. The knowledge that environmental stress or maternal care can result in epigenetic changes means that it is not
just enough to have a developmental environment free of chemical contaminants but there must be a nuturing and
supportive environment during development to minimize adverse epigenetic changes. This concept is called
“epiprecaution” to signify the need to move above and beyond preventing exposures to harmful material. This
presentation will explore the potential ethical implications of epigenetics relevant to the toxicological sciences and
impacts on stakeholders.
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ABSTRACT FINAL ID: 2926
TITLE: SILAC‐BASED QUANTITATIVE PHOSPHOPROTEOMIC ANALYSIS OF THE DYNAMIC SIGNALING NETWORK
INVOLVED IN DEOXYNIVALENOL‐INDUCED RIBOTOXIC STRESS RESPONSE
AUTHORS (FIRST INITIAL, LAST NAME): X. Pan1, 3, D. A. Whitten1, J. J. Pestka2, 3
INSTITUTIONS (ALL): 1. Department of Biochemistry and Molecular Biology, Michigan State University, East Lansing, MI,
United States. 2. Department of Food Science and Human Nutrition, Michigan State University, East Lansing, MI, United
States. 3. Center for Integrative Toxicology, Michigan State University, East Lansing, MI, United States.
KEYWORDS: Proteomics, SILAC, Signal transduction
ABSTRACT BODY: Deoxynivalenol (DON) is a trichothecene mycotoxin produced by Fusarium species, posing a
challenge to public health due to DON contaminating human and animal food. DON elicits proinflammatory gene
activation and apoptosis in the macrophage via mitogen‐activated protein kinases (MAPKs), a process known as the
ribotoxic stress response (RSR). It has been shown that a series of concerted sequential phosphorylation events are
responsible for propagating the signals in the RSR, but the signaling network involved remains to be elucidated. Here
we apply a SILAC (stable isotope labeling of amino acids in cell culture)‐based quantitative proteomics approach to
profile the phosphoproteome changes over various time periods (0, 5 and 30 min) following DON treatment in RAW
264.7 murine macrophage cells. In addition to confirming some known kinase phosphorylation reactions, we identified
many unreported phosphorylation events and about 5% exhibited significant changes as determined on the basis of
significance B values in Perseus in the MaxQuant environment. Osteopontin (Spp1) was extensively phosphorylated at 5
min and rapidly dephosphorylated at 30 min. Some of the proteins that are differentially phosphorylated at 30 min are
involved in control of gene express at different levels, such as DNA methyltransferase 1 (Dnmt1) which controls DNA
methylation, Bcl‐2‐associated transcription factor 1 (Bclaf1) which is a transcription factor, and FtsJ methyltransferase
domain‐containing protein 2 (Ftsjd2) involved in translational control. Such global, quantitative and kinetic analysis of
the early phosphoproteome changes is essential to delineate the signaling network involved in DON‐induced RSR, and
sheds light on mechanism‐based strategies of preventing and treating the adverse effects of DON.
ABSTRACT FINAL ID: 2927
TITLE: DEBENZYLATION OF LAPATINIB BY CYP3A4 PLAYS A CRITICAL ROLE IN LAPATINIB‐INDUCED HEPATOCELLULAR
INJURY
AUTHORS (FIRST INITIAL, LAST NAME): M. Wahlin1, K. Hardy1, S. Nelson1
INSTITUTIONS (ALL): 1. Medicinal Chemistry, University of Washington, Seattle, WA, United States.
KEYWORDS: lapatinib, HepaRG, hepatotoxicity
ABSTRACT BODY: Lapatinib (Tykerb®) is an oral dual tyrosine kinase inhibitor of EGFR and HER2, and is used in the
treatment of locally advanced or metastatic HER2‐positive breast cancer. Shortly after approval of the drug,
information about hepatotoxicity, which can be severe and has resulted in death, was added to its labeling. The
hepatotoxicity is idiosyncratic in nature with at least a partial immune basis, but the mechanism is unknown.
Debenzylation of lapatinib by cytochrome P450 3A4 (CYP3A4) has been identified as the primary route of metabolism,
and this reaction yields a phenolic metabolite that may be further oxidized to an electrophilic quinone imine. Quinone
imines can readily react with nucleophilic groups of cellular proteins, leading to toxicities. The HepaRG cell line, an
immortalized cell line derived from human hepatocellular carcinoma, retains many characteristics of primary human
hepatocytes including high P450 and drug transporter activity. This cell line was used to characterize the metabolism
and cytotoxicity of lapatinib, the debenzylated phenolic metabolite, and a deuterated analogue. Changes in
metabolism and cytotoxicity of the three compounds of interest were also analyzed following treatment of the cells
with a prototypical P450 inducer, dexamethasone. Lapatinib and its phenolic metabolite are both cytotoxic to HepaRG
cells, and the LD50 of the phenolic metabolite is decreased compared to lapatinib. A kinetic isotope effect on
cytotoxicity was observed for the deuterated lapatinib analogue, which supports the hypothesis that P450‐mediated
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oxidation of the benzylic carbon is involved in toxicity. Induction of CYP3A4 activity with dexamethasone resulted in a
decrease in cell viability compared to cells treated with lapatinib alone, and this effect was attenuated by co‐incubation
with the potent CYP3A4 inhibitor ketoconazole. In conclusion, these results support the hypothesis that debenzylation
of lapatinib by CYP3A4 plays a critical role in lapatinib‐induced hepatocellular injury.
ABSTRACT FINAL ID: 2928
TITLE: TWO STRUCTURALLY SIMILAR ANTI‐PARASITIC PRODRUGS DIFFER MARKEDLY IN TOXICITY PROFILES
AUTHORS (FIRST INITIAL, LAST NAME): K. K. Wolf1, K. DeSmet2, A. Bridges1, R. Tidwell1, M. F. Paine1, J. E. Hall1, P. B.
Watkins2, 1
INSTITUTIONS (ALL): 1. University of North Carolina at Chapel Hill, Chapel Hill, NC, United States. 2. The Hamner
Institutes for Health Sciences, Research Triangle Park, NC, United States.
KEYWORDS: Kidney Injury, Prodrug, Rats
ABSTRACT BODY: Human African trypanosomiasis (HAT) is fatal without treatment. Current agents are fraught with
toxicity and complicated parenteral dosing regimens. Pafuramidine maleate (DB289), an oral diamidine prodrug, was
efficacious in preclinical and Phase 1‐3 clinical trials of first stage HAT. As predicted from rodents, reversible, dose‐
limiting liver injury was observed clinically. However, delayed kidney injury observed in an expanded Phase 1 safety trial
was not predicted. DB868, a structural analog of DB289, has shown efficacy in a mouse model of second stage HAT.
The toxicity potential of DB868 is unknown. The objective of this study was to compare the toxicity profiles of DB289
and DB868 after long‐term administration to rats. Rats were administered vehicle, DB289, or DB868 (12 mg/kg) daily for
28 days. DB289 increased serum ALT (4‐80x), which returned to baseline after DB289 was discontinued. Liver histology
indicated inflammation and necrosis. DB868 did not alter ALT, but fatty changes were noted. Neither DB289 nor DB868
altered BUN or SCr. Kidney histology indicated nephrosis with DB289; no pathology was associated with DB868. A
panel of urinary biomarkers was used to locate the site(s) of kidney injury. DB289, but not DB868, increased Kim‐1 (2‐
59x), NGAL (2‐10x), TIMP‐1 (3‐29x), β2‐microglobulin (2‐55x), and cystatin C (2‐10x). Neither DB289 nor DB868 was
detected in kidney, liver, or plasma. The amount of active metabolite of DB289 was higher than that of DB868 in both
the liver (2x) and kidney (23x). After a 92‐day recovery period, liver content of both metabolites decreased (~65%);
kidney content of the DB868 metabolite decreased (60%), but that of the DB289 metabolite was unchanged. These
data suggest that DB289‐induced kidney injury is localized primarily to the tubules. Based on minimal liver and kidney
injury in rats, DB868 should be considered for further development as treatment for HAT.
ABSTRACT FINAL ID: 2929
TITLE: IDENTIFICATION OF SKIN IRRITANTS USING KERATINOCYTES IN CULTURE
AUTHORS (FIRST INITIAL, LAST NAME): M. J. Traynor1, C. Stewart1, 2, M. B. Brown1, 2, R. Turner2
INSTITUTIONS (ALL): 1. School of Pharmacy, University of Hertfordshire, Hatfield, Hertfordshire, United Kingdom. 2.
MedPharm Ltd, Guildford, Surrey, United Kingdom.
KEYWORDS: Keratinocyte, iviv correlation, irritant
ABSTRACT BODY: Since the 1940’s preliminary skin irritation evaluation has been conducted using the Draize rabbit
irritation test, however ethical concerns regarding animal use, as well as recognition of the fact that animal models are
not always predicative of human responses have initiated the development of alternative test systems. Current in vitro
developments include reconstituted human skin models, animal skin, organ cultures and monolayer cell assays derived
from human skin. Of these approaches monolayer cell culture offers particular advantages related to ease of use and
overall cost. As such the aim of this study was to investigate the response of Human Epidermal Keratinocytes,
neonatal (HEKn) cells to a range of known chemical irritants (dipropylene glycol, PEG 400, propylene glycol, isopropyl
alcohol, sodium carbonate, benzyl alcohol, 2‐methylbutric acid, sodium metasilicate, eugenol, sodium dodecyl sulphate)
to determine the correlation between standard in vivo Draize model data and this keratinocyte model. HEKn cells were
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cultured in Epilife media before being transferred to 96 well plates at a density of 1x104 cells per well. Cells were
allowed to adhere for 48h before the media was replaced with fresh media containing the test chemicals. Cell viability
was determined at 24h by MTT assay, the resulting IC50 values were plotted against the corresponding primary
irritation score (Draize test data, published in literature) and a significant correlation was observed (r2 = 0.8832). In
addition the release of interleukin‐1α (IL‐1α), one the key mediators of irritation response was measured in these
cultures using a commercially available ELISA assay. A strong correlation was found between a compounds ability to
induce IL‐1α release and its classification as an irritant. In conclusion data generated here supports the use of
monolayer cell cultures in the prediction of chemical irritancy.
ABSTRACT FINAL ID: 2930
TITLE: RITONAVIR ENHANCES THE HEPATOTOXICITY OF APLAVIROC IN RATS
AUTHORS (FIRST INITIAL, LAST NAME): J. L. Ambroso1, S. Chandra1, R. Miller1, R. Peterson1
INSTITUTIONS (ALL): 1. Dept of Safety Assessment, GlaxoSmithKline, Research Triangle Park, NC, United States.
KEYWORDS: Drug induced liver injury, hepatobiliary, biliary hyperplasia
ABSTRACT BODY: Aplaviroc is a chemokine receptor 5 (CCR5) antagonist whose clinical development for HIV was
terminated due to liver toxicity. A study was conducted to investigate the possible interaction of Aplaviroc with a
cytochrome P450 inhibitor (ritonavir). Male rats (5/group) were given Aplaviroc/ritonavir at doses of 0/0 (vehicle), 0/4,
100/0, 500/0, 500/4, 1250/0 or 1250/4 mg/kg/day for 14 days by oral gavage. Toxicokinetics, clinical chemistry, liver
histopathology and CCR5 immunohistochemistry (IHC) were evaluated. Plasma concentrations of Aplaviroc increased
from Day 1 to 14 in all groups, and there was a trend toward an increase in Aplaviroc systemic exposure (AUC) on Day 14
in groups given ritonavir (1.2‐1.9 times Aplaviroc alone). All rats given the Aplaviroc/ritonavir combination of 500/4
mg/kg/day had biliary hyperplasia; several rats given 500/4 mg/kg/day also had biliary fibrosis (6 of 10), hepatocellular
microvesicular vacuolation (9 of 10) and hepatocellular necrosis (3 of 10). Two rats given 1250/4 mg/kg/day were
euthanized due to clinical signs and had marked hepatobiliary toxicity, including marked increases in ALT, AST and
bilirubin. In contrast, rats given 500 mg/kg/day Aplaviroc alone had no test article‐related liver changes and rats given
1250/0 mg/kg/day were clinically normal and had biliary hyperplasia only. IHC for the CCR5 protein in the liver of vehicle
control rats showed marked CCR5 cytoplasmic immunoreactivity in macrophages and lymphocytes, minimal
cytoplasmic immunoreactivity in biliary epithelial cells, and no expression in hepatocytes. Treatment with the high dose
combination resulted in an increase of CCR5+ mononuclear inflammatory cells in the liver and an increase in cytoplasmic
immunoreactivity in biliary epithelial cells. This study shows the combination of Aplaviroc and ritonavir produced more
severe hepatotoxicity than Aplaviroc alone, even though systemic exposure to Aplaviroc was not markedly increased.
This hepatotoxicity was associated with increased hepatic inflammatory cells and increased expression of CCR5 protein
in the biliary epithelium.
ABSTRACT FINAL ID: 2931
TITLE: CHARACTERIZATION OF CRYOPRESERVED HEPARG CELLS FOR MULTIPARAMETER HIGH CONTENT ANALYSIS
AUTHORS (FIRST INITIAL, LAST NAME): A. Ranade1, S. Graeber2, P. Hewitt2, S. O. Mueller2, J. Till1, A. J. Ball1
INSTITUTIONS (ALL): 1. EMD Millipore Corp, St Charles, MO, United States. 2. EMD Serono, Darmstadt, Germany.
KEYWORDS: Cryopreserved HepaRG cells, high content analysis (HCA), cytochrome P450
ABSTRACT BODY: The promise of High Content Analysis (HCA) for hepatotoxicity is limited by: scarcity and variability
of human hepatocytes; weak CYP activity of HepG2 cells; complex, slow protocols to differentiate progenitors. We
examined cryopreserved differentiated HepaRG cells, a CYP‐expressing human hepatoma line, to determine if HepaRG
are amenable to multiparameter HCA while retaining their CYP activity. HepaRG were seeded at 25K, 50K and 75K
cells/well in 96‐well plates, treated (72h) with CYP inducers Rifampicin (RIF, 10uM) or Omeprazole (OME, 50uM), then
CYP3A4, 2C9 and 1A2 activity measured. For imaging, HepaRG were triple‐stained for CYP3A4/CK19/Hoechst, or
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quadruple‐stained with cell function dyes. Images were acquired via GE IN Cell Analyzer and analyzed via GE Multi‐
Target algorithms. Basal CYP activity, but not fold induction, was affected by cell density. 25K and 50K seeding showed
lower basal CYP3A4 (50% and 20%) than 75K. RIF evoked 30‐50 fold CYP3A4 induction at each density. Basal CYP2C9 at
75K and 50K were equivalent, but 75% lower at 25K. CYP1A2 was low but inducible by OME at all densities. We
determined that 50K/well was optimal for imaging. CYP3A4/CK19/Hoechst labeling enabled distinction and
quantification of hepatocyte and biliary cells via HCA. Approx. 60% HepaRG were hepatocytes and 40% biliary in 3 Day
cultures. Image segmentation masks enabled analysis of each cell type independently. Correlating CYP3A4 and CK19
expression with nuclear analysis indicated that nuclear size and intensity may serve as classifiers to distinguish between
each cell type. Analysis of CYP3A4 staining in induced HepaRG showed that CYP3A4 induction is quantifiable via HCA.
Further studies with plexed Mitotracker/Lysotracker/Celltracker/Hoechst dyes indicated that multiparametric image‐
based assessment of hepatotoxicity is achievable with HepaRG. In summary, cryopreserved HepaRG enable rapid HCA‐
based screening of metabolically competent human cells, offering new approaches for hepatotoxicity assessment and
improved drug discovery tools.
ABSTRACT FINAL ID: 2932
TITLE: ASSESSING MECHANISMS OF HEPATOCYTE MULTINUCLEATION IN VITRO
AUTHORS (FIRST INITIAL, LAST NAME): D. Simic1, C. Euler1, C. Thurby1, M. Peden1, S. Tannehill‐Gregg1, T. Bunch1, T.
Sanderson1, T. Van Vleet1
INSTITUTIONS (ALL): 1. Drug Safety Evaluation, Bristol‐Myers Squibb Co., Mt. Vernon, IN, United States.
KEYWORDS: Multinucleation, Hepatocytes, Cytokinesis
ABSTRACT BODY: In this in vitro model of hepatocyte multinucleation, separate cultures of rat Clone 9 cells were
stained with either red or green cell tracker dyes, plated together in mixed color colonies, and treated with positive or
negative agents for 4 days. The mixed color cultures were then evaluated microscopically for multinucleation and
analysis of the underlying mechanism (cell fusion/cytokinesis). Gene expression was also evaluated to provide further
evidence of the mechanism. Using this 2 dye labeling method and gene expression assessment, we were able to
identify that the in vitro hepatocyte multinucleation induced by 3 was Erythomycin Stearate, Rifabutin, and an Aurora
Kinase Inhibitor (OM137) predominantly resulted in multinucleation due to cytokinesis define impairment based on the
lack of dual staining in multinucleated cells. Rifabutin was the only treatment that generated some cells (single nuclei
and multinucleated) that had dual labeling and were presumably caused by fusion. “Negative” control treatments did
not lead to the multinucleation at any of the concentrations tested and did not result in dual labeled cells.
ABSTRACT FINAL ID: 2933
TITLE: OPTIMIZATION OF CULTURE CONDITIONS FOR BILE ACID PROFILING IN B‐CLEAR® HUMAN SANDWICH‐
CULTURED HEPATOCYTES
AUTHORS (FIRST INITIAL, LAST NAME): T. Marion1, W. Smith1, C. Perry1, R. St. Claire1, K. Brouwer1
INSTITUTIONS (ALL): 1. Qualyst, Inc, Durham, NC, United States.
KEYWORDS: sandwich‐cultured hepatocytes, bile acids
ABSTRACT BODY: Bile acids (BAs) are increasingly recognized for playing an important role in cholesterol and lipid
metabolism; they are also implicated in drug‐induced cholestatic hepatotoxicity, which is a major cause for the attrition
of drug candidates. An in vitro platform that accurately models the hepatobiliary disposition of BAs is a valuable tool for
drug development. B‐CLEAR® sandwich‐cultured hepatocytes (SCH) can be used to investigate the synthesis of BAs, as
well as the hepatic transport‐protein‐mediated uptake and biliary excretion of BAs and other endogenous and
exogenous substrates. The purpose of this study was to evaluate BA composition in human SCH and to optimize culture
conditions to create a more physiologic, in vivo BA profile. Cells were cultured in Williams’ E medium with standard
supplements (WEM) or a proprietary culture medium (PCM) formulation. Using B‐CLEAR® technology, lysates of
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cells+bile and cells, as well as aliquots of media, were collected on day 7 of culture and analyzed by LC‐MS/MS for the
masses of four primary conjugated BAs: taurocholic acid (TCA), glycocholic acid (GCA), taurochenodeoxycholic acid
(TCDCA), and glycochenodeoxycholic acid (GCDCA). Results indicate that the culture of cells in WEM yielded ratios of
glycine:taurine (G:T) conjugated BAs of ~99:1 in medium aliquots and in cells+bile and cell lysates, which are much
higher than the physiologic ratio of 3:1 in human plasma and bile. Furthermore, the ratios of cholic acid (CA) to
chenodeoxycholic acid (CDCA) species were approximately 3:1 in cells+bile, 6:1 in bile canaliculi, and 20:1 in medium
aliquots in cells cultured in WEM, all of which are higher than the physiologic ratio of 1:2 in human plasma and bile.
However, culture in the PCM formulation improved the G:T ratio and decreased the CA:CDCA ratio. These findings
indicate that the PCM formulation recreates a more physiologic bile acid profile in human SCH compared to a
conventional cell culture medium.

