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VT-2000
Growth Response of Mouse Mammary Carcinoma Cells in Presence of An-
astrozole, Tamoxifen and the Combination of the Two Drugs. S. K. MA-
JUMDAR, J. M. Xanthopoulos, and A. E. Romano. Department of Biology,
Lafayette College, Easton, PA 18042. Email: majumdas@lafayette.edu

For over two decades, tamoxifen, an antiestrogen, has been employed in the
treatment of estrogen receptor positive advanced stage breast cancer. How-
ever, due to tamoxifen’s partial agonistic effect on some hypersensitive
breast cancer, other breast cancer treatment alternatives like anastrozole, an
aromatase inhibitor have been introduced. In this report 4T1 murine mam-
mary carcinoma cells grown both in vitro and in vivo were treated with the
drugs individually or in combination. When injected into Balb/c mice, 4T1
cells rapidly multiply resulting in highly metastatic tumors, which closely
resemble human breast cancer and serve as an animal model for stage IV
breast cancer. In vitro efficacies were determined utilizing cell kinetics, a
quick cell proliferation assay, and a mitochondrial membrane potential assay
while in vivo treatment effects were evaluated by monitoring tumor devel-
opment and mortality in female Balb/c mice. Although most drug inhibitory
effects on cell multiplication were observed in the combination treatment,
both anastrozole and tamoxifen individually inhibited cell multiplication sig-
nificantly at most time periods in this mouse breast cancer cell line. The
mitochondrial membrane potential disruption assay demonstrated a signifi-
cant increase in percent of cells undergoing apoptosis in all treatment
groups. However, the combination treatment was most effective in inducing
cell death via apoptosis. In the in vivo tumor development study, tamoxifen
and combination treated mice showed an increase in mouse life span when
compared to anastrozole and untreated mice. Although all drug treatments
extended the mean life span of the 4T1 inoculated tumor bearing mice, only
tamoxifen and combination treatments statistically increased the life span
when compared to untreated mice. This discrepancy may be the result of an
increased estrogen presence in the in vivo setting compared to the in vitro
environment.

VT-2001
Comparison of the Gene Expression of Interleukin-1b-converting En-
zyme (ICE) and the Cytokine Interleukin 18 (IL-18) Following Acute
Lung Injury. DEREK TRUYEN PHAM1, Ren-Feng Guo2, Peter A.
Ward2, and Jacqueline A. Jordan1. 1Department of Natural Sciences, Clay-
ton College & State University, Morrow, GA 30260 and 2Department of
Pathology, University of Michigan Medical School, Ann Arbor, MI
48109. Email: csu14570@mail.claytonstate.net

Over the years, lung inflammation has presented a challenge due to prob-
lems in identifying the mechanisms causing injury. Many cytokines are
secreted during preliminary stages of inflammatory injury that initiate
severe responses by the body’s immune system. The focus of this study
was to evaluate the role of IL-18 and ICE following acute lung injury.
Previous research studies have shown that the gene expression of IL-18
increases following exposure to LPS (Lipopolysaccharide) and Immune
Complex Injury (IC-IgG) in the adult rat lungs. These studies concluded
IL-18 is an important pro-inflammatory cytokine that is involved in me-
diating lung injury. The activation of IL-18 is thought to be dependent
on the converting enzyme ICE. ICE cleaves IL-18 from its precursor (pro-
IL-18) to a mature activated form. We compared the gene expression of
IL-18 and ICE in treated rat lungs. Total RNA was isolated from injury
lungs and cDNA primers designed to monitor the expression IL-18 and
ICE. Experimental results suggest a change in the expression of ICE is
proportional to the levels of IL-18 following acute lung injury. Previous
studies have shown that IL-18 is produced by alveolar macrophages. In
vitro expression of ICE and IL-18 by activated macrophages is also under
investigation. In summary, the modulation of ICE may also be a key
regulatory of acute lung injury.

VT-2002
Identification of Alpha-actinin as a Putative Cullin-5 Interacting Protein.
M. J. FAY, O. T. Meah, H. Nazeer, F. Farooqui, G. A. Karathanasis, and
U. M. Shakur. Department of Pharmacology, Midwestern University,
Downers Grove, IL 60515. Email: mfayxx@midwestern.edu

Cullin-5 (Cul5) has been implicated as a putative tumor suppressor in
breast cancer since it is located on a region of chromosome 11(q22-23)
that is associated with loss of heterozygosity. Previously we demonstrated
a decrease in the expression of Cul5 mRNA in breast tumor tissue versus
matched normal tissue, thus supporting a potential role for decreased
expression of Cul5 in breast tumorigenesis. Cullin-5 is a member of the
evolutionarily conserved Cullin protein family. The main cellular function
attributed to Cullins is a role as scaffolding proteins within E3 ubiquitin
ligase complexes. These E3 ubiquitin ligase complexes target various
cellular proteins for ubiquitin-mediated degradation by the 26 S protea-
some. Although Cullins are known to act as scaffolding proteins within
E3 ubiquitin ligase complexes it is not clear what the cellular function(s)
of Cul5 are with regard to tumorigensis. To better understand the cellular
functions of Cul5, a yeast two-hybrid screen using Invitrogen’s Proquest
Two-Hybrid System was implemented to identify Cul5 interacting pro-
teins. The MaV203 yeast strain was co-transformed with bait construct
(Cul5 ORF in frame with the GAL-4 DNA binding domain) and prey
constructs (cDNA library in frame with the GAL-4 activation domain)
and colonies containing putative Cul5 interacting proteins were identified
by growth on plates lacking histidine. DNA sequencing and BLAST se-
quence similarity searching of the prey construct from several positive
colonies revealed that alpha-actinin is a putative Cul5 interacting protein.
Since alpha-actinin is a cytoskeletal protein invovled with cell-cell and
cell-extracellular matrix adherens junctions the interaction of Cul5 and
alpha-actinin may affect cell motility and metastasis. Supported in part
by NIH AREA grant CA85279.

VT-2003
CryoPlatesy for Cytotoxicity Testing. L. H. CAMPBELL, K. A. Sarver,
S. A. Miller, B. B. Leman, and K. G. M. Brockbank. Cell & Tissue
Systems, Inc., 701 East Bay St., Charleston, SC 29403. Email:
lcampbell@celltissuesystems.com

Cell-based screening assays provide the first check of the utility and cy-
totoxicity of given developmental compounds. Even with the develop-
ment of more complex three dimensional tissue systems, the ease and
high throughput of cell assays will always be a necessity. The only draw-
back to using cells for high throughput screening is the time and expense
required to grow, maintain and plate cells for assays. We have developed
a method for cryopreserving cells on microtiter plates. The utility of this
system is that potentially any cell type can be preserved in a plate format
so that upon thawing and recovery the cells are immediately ready for
assessment. Development of this system has been performed using a bo-
vine corneal endothelial cell line (BCE). This cell line was chosen be-
cause of its applicability to complement and potentially decrease the use
of the Draize eye irritation test. Methods have been developed resulting
in ;75% or better viability when BCE cells are cryopreserved in micro-
titer plates. While this appears to be a relatively simple task, many issues
have had to be addressed, the greatest of which was achieving uniform
viability and cell distribution across the plate after cryopreservation. This
protocol is currently being refined for application with other cell types
of interest. In conclusion, we have developed a convenient cryopreserved
test system, based on a microtiter plate format that would supply cells
ready for use in assays. It is anticipated that the availability of cell cul-
tures in a bank will reduce both the costs and time required to screen
potential new drugs.
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VT-2004
Oxidative Control of Cell Signaling. B. L. UPHAM and James E. Trosko.
Department of Pediatrics & Human Development, and National Food Safe-
ty & Toxicology Center, Michigan State University, East Lansing, MI
48824. Email: upham@msu.edu

For many years, research on oxidative stress focused primarily on deter-
mining how reactive oxygen species (ROS) damage cells by indiscriminate
reactions with the macromolecular machinery of a cell, particularly lipids,
proteins and DNA. However, many chronic diseases affiliated with oxida-
tive stress, such as cancer, are not always a consequence of tissue necrosis,
DNA mutations, or protein damage but rather to altered gene expression.
Gene expression is highly regulated by the coordination of extra-, intra-
and inter-cellular communication systems that will typically maintain tissue
homeostasis by sustaining a balance between proliferation, differentiation
and apoptosis. Therefore, much research has shifted to the understanding
of how ROS can reversibly control the expression of genes at noncytotoxic
doses through cell signaling mechanisms. Cell proliferation typically in-
volves inhibition of gap junctional intercellular communication (GJIC) and
the activation of mitogen activated protein kinase pathways (MAPK). We
demonstrate that normal rat liver epithelial cells response to epidermal
growth factor (EGF) will inhibit GJIC in addition to activating extracellular
receptor kinase (ERK), a MAPK. However, inhibition of NADPH oxidase,
which reduces oxygen to H2O2, with the very selective inhibitor, diphen-
yleneiodonium, prevented EGF from inhibiting GJIC suggesting that the
generation of H2O2 is an essential component of the intracellular pathway
controlling GJIC. Furthermore, we previously demonstrated that reduced-
glutathione (GSH) was also a necessary cofactor of H2O2-induced inhibition
of GJIC. These results demonstrate that ROS and GSH play essential roles
in controlling EGF-dependent control of GJIC. Therefore, the overly sim-
plistic approach of either preventing the generation of ROS or accelerate
the removal by antioxidants could deleteriously alter normal signaling func-
tions.

VT-2005
In Vitro Alternatives to In Vivo Ocular Toxicology Testing. C. J. HALLETT1,2, J.
G. Sivak1,2, D. J. McCanna1,2,3, V. L. Bantseev1,2, and K. L. Moran1,2. 1University
of Waterloo, School of Optometry, Waterloo, Ontario, CANADA, N2L 3G1 and
2University of Waterloo, Department of Biology, Waterloo, Ontario, CANADA,
N2L 3G1; and 3Bausch & Lomb, Rochester, NY 14609. Email: cjhallet@
uwaterloo.ca

It is widely believed that a battery of in vitro tests will be required to replace the
current industry standard toxicology test, in vivo Draize test. Knowledge of the
advantages and disadvantages of in vitro assays is essential to determine their
potential for use in the proposal of an in vitro battery of tests. The Sodium Fluo-
rescein Permeability Assay (SFPA), Agar Overlay Test (AOT), and Bovine Lens
Assay (BLA) were explored using surfactants of known ocular toxicities: sodium
dodecyl sulfate (SDS), benzalkonium chloride (BAK), Tween 20, and Triton X-
100. The SFPA employs Madin-Darby Canine Kidney (MDCK) cells forming
tight junctions within monolayers for treatment with test chemical. Treated mono-
layers were then washed with buffered saline prior to loading with sodium fluo-
rescein. Sodium fluorescein that passed through the treated monolayer was mea-
sured via a fluorometer as an indirect measure of ocular toxicity. The AOT utilizes
mouse fibroblast (L929) cells overlaid with agar-Minimum Essential Medium
(MEM) and stained with 1.0% neutral red dye. Disks saturated with test chemical
were placed on the agar-MEM layer, and following incubation, cytotoxicity is
examined as zone of decolorization and percent of cell lysis. The BLA requires
the lenses of abbatoir-supplied bovine eyes to be isolated and cultured in supple-
mented M-199 culture medium. At 4 h, 8 h, and then in 24 h increments following
test chemical treatment, the a laser beam is scanned through the lens in order to
determine back vertex distance (BVD) and the standard error measurement (SEM)
of the BVD as loss of optical quality of the lens is attributed to ocular toxicity
of a test substance. Strengths and limitations of each assay were identified via
this research including sensitivity level, objectivity level, the effects of filter use,
and external factors. In addition, it was observed that neutral red dye (1.0%)
underwent a chemical reaction when interacting with concentrations of SDS $
1%. The analysis of the above assays will be of great use when selecting tests to
be included in a battery of tests proposed to replace the Draize test.

VT-2006
Comparative Cytotoxicity of Three In Vitro Viability Assays. ALANA RENAUD,
Ann Wright, and Mary Mowrey-Mckee. CIBA Vision Corporation, A Novartis
Company, Duluth, GA 30097. Email: alana.renaud@cibavision.novartis.com

PURPOSE: To compare three colorimetric in vitro assays using a murine fibroblast
cell line (L929) by evaluating the cytotoxicity of benzalkonium chloride (BAK).
METHODS: Tests used were two cell viability assays using Alamar Blue (AB) and
MTS/PES (MTS/PES), and a cell membrane integrity assay using neutral red
(NRUR). L929 cells were plated onto 96 well plates, incubated to an 80% con-
fluency and tested at 24 hours exposure to BAK solutions. BAK was diluted with
growth media to yield 5, 2.5, 1.25, and 0.625 ppm solutions. The endpoint for the
MTS/PES and NRUR assays was spectrophotometric measurement using a micro-
plate reader. The endpoint for the AB assay was cytofluorometric measurement
using a cytofluorometer. The MTS/PES and NRUR data compared the optical den-
sities of test concentrations to the nontoxic optical densities of the control well and
were expressed as a final percentage of viability. The AB data compared the fluo-
rescence units of test concentrations to the nontoxic fluorescence units of the control
well and were expressed as a final percentage of viability.
RESULTS: Cytotoxicity percentages were different between the three cell viability
assays at BAK concentrations of 5, 2.5, and 1.25 ppm. MTS/PES, AB, and NRUR
assays exhibited similar cytotoxicity percentage values for BAK at 0.625 ppm. Test
concentrations were considered cytotoxic if percent viability versus control was
less than 50%.
DISCUSSION: Percent viabilities observed using the MTS/PES, AB, and NRUR
assays were different for BAK at concentrations of 5, 2.5, and 1.25 ppm. Low
percent viabilities observed using the MTS/PES assay are partially attributed to the
low level of succinate dehydrogenase present in the L929 cell line and its decreased
potential for reduction of the dye. NRUR was the most sensitive assay with the
most linear results. Cell line and metabolic properties of each cell line need to be
considered when selecting a high throughput assay for cytotoxicity screening. AB
and NRUR are useful for quantitative factor induced cytotoxicity screening within
a 24 hour period of cell culture using L929 cells. Multiple assays can yield valuable
information concerning in vitro cellular cytotoxicity.

VT-2007
A Non-animal Phototoxicity Test Using Epidermal Tissue Models and
Cytokine Endpoints. G. DEGEORGE, A. Gilotti, M. Reeder, C. Kirk, T.
Ripper, and D. Cerven. MB Research Laboratories, Spinnerstown, PA
18968. Email: mbinfo@mbresearch.com

The phototoxic potential of chemicals, cosmetics, consumer products and
pharmaceuticals are of increasing concern to regulatory agencies and in-
dustry. Currently in the US, there are no regulatory agency-accepted in
vitro assays or alternatives to costly, low-throughput animal phototoxicity
tests. To address this need, we have developed and pre-validated a high-
throughput in vitro screening test for phototoxicity, designated the En-
hanced Phototoxicity Assay in Reconstituted Skin (EPARS). EPARS
overcomes many of the limitations of the 3T3 NRU Viability test, which
has been validated in Europe by ECVAM. Specifically: 1) EPARS is
based upon a differentiated tissue model that closely parallels human skin
morphology, instead of a fibroblast monolayer; 2) the tissues are com-
posed of primary human keratinocytes, a more relevant model than a
mouse tumor cell line; 3) test substances can be applied directly, avoiding
the often problematic solubilization of formulations into culture media.
In EPARS, the test substance is applied topically to the reconstituted
human skin models, 6 UV irradiation. Phototoxic effects are determined
by measuring MTT uptake of irradiated vs. non-irradiated tissues. In ad-
dition, to increase the sensitivity and specificity of the test, we measured
the release of cytokines into the culture media via ELISA. Overall,
EPARS proved to be an accurate and sensitive test for detecting photo-
toxic (photo-irritating) substances. PGE2 release was shown to be an
early predictor of the toxic effects demonstrated in the viability assay.
Release of IL-1 alpha, IL-1ra, IL-8 and TNF-alpha supported the results
of the cell viability endpoint. Microarray analysis of gene expression
showed that chlorpromazine treatment with UVA irradiation caused
changes in gene expression that were not observed in untreated control
tissues, tissues treated with UVA only, or chlorpromazine without UVA.
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VT-2008
A High-throughput Unscheduled DNA Synthesis (UDS) Assay Using
Flow Cytometry. M. KIRK, M. Reeder, T. Ripper, M. Fischl, D. Cerven,
and G. DeGeorge. MB Research Laboratories, Spinnerstown, PA 18968.
Email: mbinfo@mbresearch.com

There is a growing need in industry and regulatory agencies for an in-
expensive screening assay that can reliably determine the genotoxic po-
tential of the large number of new chemical compounds synthesized each
year. The Unscheduled DNA synthesis (UDS) Assay is a proven method
to identify and characterize genotoxic chemicals. It is based on the ability
of damaged DNA to incorporate radiolabeled thymidine during the repair
of various types of genetic lesions, which are subsequently detected by
standard autoradiographic methods. However, several technical aspects of
the standard UDS assay, including its use of radioactivity, have greatly
limited its more widespread application. We have made modifications to
the standard UDS assay through incorporation of BrdU incorporation and
flow cytometry as a detection method. In addition, this in an in vitro,
non-animal based test, using human hepatocyte cultures or avian embry-
onic hepatocytes, as well as less metabolically active human keratinocytes
as the test system, therefore addressing all of the 3Rs of animal testing.
We have also demonstrated the accuracy and sensitivity of this version
of UDS, termed ‘‘FLUDS’’, which allows higher throughput and much
shorter study times (a few days versus weeks for standard UDS assay).
This new assay can discriminate between innate and biotransformed gen-
otoxins, and is fully quantitative. It has reliably detected and characterized
the UDS induced by ethylnitrosourea, aphidicolin, 2-acetylaminofluorene,
and fluorene. Due to its high-throughput capability and other improve-
ments over the standard UDS assay, the FLUDS assay now adds an im-
portant and humane tool of considerable value to regulatory agencies,
academia as well as scientists in the pharmaceutical, chemical and con-
sumer product industries.

VT-2009
Liver Tissue Engineering in Microgravity Environment. V. I. Khaoustov1, D. Risin2, N. R.
Pellis2, and B. Yoffe1 . 1Baylor College of Medicine, Houston, TX 77030, and 2NASA,
Biotechnology Program, Houston, TX 77058. Email: adimirk@bcm.tmc.edu

Background: The only available treatment for subjects with end-stage liver disease is liver
transplantation. However, due to the shortage of donor livers, there is an urgent need to
develop alternative approaches, including liver assist devices, hepatocyte transplantation and
xenotransplantation. While these approaches require a readily available pool of primary
hepatocytes, previous efforts have failed to establish long-term cultures of viable and dif-
ferentiated hepatocytes. Methods and Results: Using a NASA-developed bioreactor we
demonstrated that a simulated microgravity is conducive for maintaining long-term cultures
of functional hepatocytes. We observed the formation of liver tissue-like structures from a
suspension of single liver cells obtained by collagenase perfusion. Albumin mRNA was
expressed throughout the 60-day culture and co-culture of hepatocytes with endothelial cells
to stimulate albumin expression. Microsomal functions were demonstrated by activity of
the p450 system. To optimize oxygenation and nutritional uptake within growing cellular
aggregates, the cells were cultured in the presence of PGA scaffolds that resulted in im-
provement of liver remodeling. We found tissue-like structures comprised of hepatocytes,
biliary epithelial cells and/or progenitor liver cells that were arranged as bile duct-like
structures along nascent vascular sprouts and scaffolds. Electron microscopy revealed
groups of cohesive hepatocytes surrounded by complex stromal structures and reticulin
fibers, bile canaliculi, and tight junctions. Tissue-like structures were also examined for
markers of apoptosis. We observed a decrease in ER stress following the reduction of
mitochondrial membrane potentiality disruption, inhibition of Bip/GRP78 and caspase-12
activation. Subsequent studies demonstrated inhibited activation of effector caspases and
apoptosis. Additionally we assessed the effect of simulated microgravity on the modulation
of expression of a glucocorticoid receptor (GR), which is involved in termination of the
stress response. Time-dependent decreases of GR mRNA levels were observed. This data
is related to CPR critical questions for space flight risk 28: Human Performance Failure
Due to Neurobehavioral Problems during space flight. Using cDNA microarray we dem-
onstrated that simulated microgravity modifies the expression of hundreds of genes. Con-
clusion: A simulated microgravity is conducive for maintaining long-term cultures of he-
patocytes. This cell culture model may assist in developing improved protocols for trans-
plantation, gene therapy, liver assist devices, and facilitate studies of liver regeneration. Our
results also suggest that microgravity has stimulating anti-apoptotic and anti-proliferative
effects, and importantly, provide insight into mechanisms of microgravity induced neuro-
behavioral problems during space flight.

VT-2010
Establishment and Characterization of 5 New Human Breast Cancer Cell
Lines. J. L. KU, K. H. Kim, J. S. Choi, M. S. Jung, Y. K. Shin, I. J. Kim,
K. J. Choi, S. K. Oh, D. Y. Noh, and J. G. Park. Laboratory of Cell
Biology, Korean Cell Line Bank, Cancer Research Institute, Seoul Na-
tional University College of Medicine, Seoul 110-744, KOREA. Email:
kujalok@cell.snu.ac.kr

Human breast cancer cell lines are difficult to establish in culture. Only
about 20 cell lines are adequately characterized and widely used. We
report the characteristics of five cell lines (designated, SNU-306, SNU-
334, SNU-1528, SNU-1553 and SNU-1581), which were established
from pathologically-proven three primary carcinomas and two pleural
effusions obtained from five Korean breast carcinoma patients. Three cell
lines grow as adherent cells, one cell line grows as floating aggregates
and one line grows as both adherent and floating aggregates. All lines
were free of mycoplasma or bacteria and were proven unique by DNA
fingerprinting analysis (D1S1586 and D3S1765). An inframe deletion of
42 base pairs (14 codons) between codons 93 and 108 of p53 gene was
found in SNU-1528. SNU-1528 cell line was highly resistant to paclitaxel
(taxol). COX-2 was expressed in SNU-306 and SNU-1528 cell lines and
estrogen receptor a (ER-a) was highly expressed in SNU-306 and low
or undetectable in other cell lines. ER-b was expressed in SNU-1553 and
SNU-1581 cell lines and progesterone receptor (PR) was expressed in
SNU-306 cell line. E-cadherin gene was not expressed in SNU-1581 cell
line. Since the establishment of breast cancer cell lines are difficult, we
believe that these well-characterized 5 new cell lines from Korean breast
cancer patients will be useful to study on biology of breast cancer.

VT-2011
Comparison of Alternative Toxicity Test Methods for Ocular Irritation
Using Avian Chorioallantoic Membrane: HET-CAM vs. CAMVA. A.
GILLOTI, G. DeGeorge, and D. Cerven. MB Research Laboratories,
Spinnerstown, PA 18968. Email: mbinfo@mbresearch.com

Industry and some regulatory agencies are seeking alternatives to the
Draize Eye Irritation Test in rabbit to address the three R’s of decreased
animal testing. Decades of research and validation have produced two
non-animal-based ocular toxicity tests which use a keratinocyte based
vascularized tissue as the test system; the CAM Vascular Assay (CAM-
VA) and the Hen’s Egg Test-CAM (HET-CAM). The HET-CAM assay
has been nominated by the EPA for evaluation as an alternative to the
Draize test for ocular irritancy in rabbits. In the HET-CAM assay, test
substances are applied topically to the CAM (at 10, 2.5 and 1% w/v).
Ocular irritancy is predicted by calculating an irritation score (IS) based
on the length of time until the exposure results in cell or tissue damage
including hemorrhage, lysis or coagulation. This reaction time is deter-
mined by visual inspection of the CAM through the test chemical. Turbid
test chemicals prevent the reaction time from being determined, and thus
they cannot be evaluated in the HET-CAM assay. This presents a serious
problem for determining the ocular irritancy potential of mixtures and
cosmetic formulations. We routinely use the CAM Vascular Assay
(CAMVA) to evaluate turbid or insoluble formulations of cosmetics and
other products. In the CAMVA, the CAMs are exposed to various con-
centrations of a test substance for 30 minutes and vascular effects are
monitored to determine a RC50 for each test substance. We have used a
5-minute exposure time in the HET-CAM assay to determine the RC50 of
various test chemicals. HET-CAM derived RC50 values were comparable
to those determined in the CAMVA. In addition, the IS scores of trans-
lucent test substances were compared to the HET-CAM derived RC50

values to develop a model for predicting ocular irritancy based on a
concentration-dependent modification to the HET-CAM protocol.


