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VT-2000
Novel Cryopreservation Method for Primate Embryonic Stem Cell Lines.
I. ASAKA1, H. Suemori2, R. Okamoto1, H. Sugai1, Y. Kondo3, Y. Suzuki3,
S. Nito3, T. Shimo-Oka1, and N. Nakatsuji2. 1Life Science Center, Asahi
Techno Glass Corp., Chiba, Japan; 2Institute for Frontier Medical Sci-
ences, Kyoto University, Kyoto, Japan; and 3Advanced Medical Research
Laboratories, Tanabe Seiyaku Co., Ltd., Osaka, Japan. E-mail:
isaopasaka@atgc.co.jp

Embryonic stem cells of primates including human are useful material
for understanding the regulative mechanisms of their differentiation in
vivo and in vitro, and expected as a valuable source for producing ther-
apeutic spare tissues to treat diseases using tissue engineering technolo-
gies. However, there are some difficulties to treat primate ES cell lines
since they are sensitive to cryopreservation and maintenance of them are
laborious. No suitable cryopreservation method has been established yet.
To establish cryopresrving conditions of primate ES cell lines, we tried
to optimize components of cryopreservation media and densities of pre-
served cells using a Cynomolgus monkey ES cell line [Suemori H. et al
(2001) Dev. Dyn. 222(2): 273-279]. ES cell growths of post cryopres-
ervation were determined by alkaline phosphatase activities and cell num-
bers. As the result we could find out that ES cells viability of post cryo-
preservation was improved by using high concentration of cryoprotec-
tants. It was optimum at about 20% when dimethyl sulfoxide was used
as a cryoprotectant. After thawing, those cryopreserved ES cells were
subcultured up to tenth passages. After few passages, those ES cells ex-
pressed specific markers such as SSEA-4 antigen. The multi differentia-
tion potency was also confirmed by the formation of teratoma after sub-
cutaneous injection into SCID mouse. Thus we have established the novel
method for stable cryopreservation of primate ES cells. This method is
also useful for establishment of primate ES cell lines.

VT-2001
Effect of Temperature and Length of Cold Storage on Artemia salina
Flow-through Developmentally Synchronous Culture. L. M. NIEDZIELA
and N. Wright. Elon University, Elon, NC 27244. E-mail: lniedziela@
elon.edu

Large numbers of Artemia salina (brine shrimp) nauplii at the same de-
velopmental stage are required for molecular and cellular toxicology as-
says. Artemia are relatively easy to culture from dormant cysts once re-
hydrated. Using traditional culture methods hatching begins at 16 hours,
but continues for many hours resulting in a population containing Artemia
nauplii of multiple instar stages. A system for hatching, collecting, and
storing large developmentally-synchronized populations of Artemia nau-
plii was developed that allows developmental stage specificity to be an-
alyzed. Sanitized and rehydrated cysts are placed in a modified 125 ml
side-arm Erlenmeyer flask hatching vessel and placed in a 308C water
bath for hatching. A light source that radiates down the length of a glass
tube inserted in the vessel is used to attract newly hatched nauplii. They
are collected using a flow through system connected to a collection sieve
where nauplii are held in a cold-induced quiescent state and stop devel-
oping. This system is dependent upon multi-day cold storage to collect
sufficient numbers for cell or molecular extraction. Viability, morphology,
and subsequent development of cultured Artemia were evaluted utilizing
cold-storage temperatures between 4 and 158C and durations of 24 to 120
hr. Temperatures between 4 and 88C maintained high viability, appropriate
morphology and developmental potential while all storage durations test-
ed maintained these measures of culture success.

VT-2002
Long Term Exposure to Disaccharides Produces Viable Cells After Pres-
ervation. L. H. CAMPBELL, K. A. Sarver, K. R. Hylton, L. Sycuro, B.
Leman, and K. G. M. Brockbank. Organ Recovery Systems, Inc.,
Charleston, SC 29403. E-mail: lcampbell@organ-recovery.com

Among the many compounds available that may provide protection to
cells and tissues during preservation for long term storage are disaccha-
rides such as trehalose and sucrose. An advantage to using such sugars
is the relatively low cytotoxicity of these compounds in contrast with
many other compounds employed for cell and tissue preservation. Many
organisms, like brine shrimp, use trehalose for preservation during ex-
treme environmental stresses such as dessication. In this study, experi-
ments were performed to evaluate the protective affects of trehalose dur-
ing preservation by freezing. A system was established and optmized in
which cells were incubated at physiological temperature in various con-
centrations of trehalose for extended time periods followed by preser-
vation. A number of factors were shown to contribute to the viability of
the cells and included time on incubation and the growth cycle of the
cells. Under optimized conditions, in which cells were incubated with
trehalose for . 12 hours, endothelial cells were shown to retain viability
at ;70% of untreated controls after freezing. This new method provides
an alternative preservation strategy to the more classical preservation
methods available for cells and tissues.

VT-2003
Use of a Robotic Cell Maintenance System to Produce a Cell Line Bank for
the Avon Longitudinal Study of Parents and Children (ALSPAC). PATRICIA
HOLLEY, Susan Ring, the ALSPAC Study Team, and Richard Jones. AL-
SPAC, University of Bristol, Bristol, UK. E-mail: p.holley@bristol.ac.uk

The Avon Longitudinal Study of Parents and Children (ALSPAC,
www.alspac.bris.ac.uk) is following the growth and development of approx-
imately 10,000 children born in 1991-92. Information on the health, devel-
opment and life style of the children has been collected by means of regular
questionnaires and annual research clinic visits. The accumulating data spans
a wide range of research topics including education, psychosocial and physical
health and well-being. The project was designed from its inception to provide
information on the interactions between genes and environment which lead
to common health problems such as cardiovascular disease, asthma and al-
lergy, depression and anxiety, etc. Genetic studies on the cohort to date have
used of banked DNA extracted from blood samples from 10,000 children and
10,000 mothers. Genetic studies already planned will however require greater
quantities of high quality DNA than can be provided by this means. We are
therefore establishing EBV transformed cell-lines from a targeted 10.000 chil-
dren and 15,000 parents to provide a robust supply of DNA for analysis. The
new facility established to carry out this work relies heavily on automation
of much of the tissue culture required for this process. Peripheral blood lym-
phocytes are separated manually from blood samples and held in liquid ni-
trogen. Batches of transformations are set up with each transformation oc-
cupying one well of 24-well plates. Decisions to re-feed and/or expand the
transformed cell cultures across the plate are made following visual inspection
but performed by a robotic system linking automated incubators with a liquid
handling robot. The system will ultimately provide sufficient cells for long
term cryostorage and DNA extraction. The system is fully backed by bar-
coding and data-base tracking of each culture through the system. The
throughput target for the system is 5,000 cell-lines per annum.
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VT-2004
Glutamine Stability in Cell Culture Media. A. ELWOOD, B. Fujimoto,
and B. Barnett. HyClone Laboratories, Inc., Research and Product De-
velopment, 925 West 1800 South, Logan, UT 84321. E-mail: alicia.
elwood@perbio.com

Since it was first isolated in 1932, glutamine has been key to many as-
pects of mammalian cell culture. Not only does this amino acid stimulate
cell growth and antibody production; it is also a major energy source in
cell culture. The consumption of glutamine by cells in culture produces
ammonia and pyrrolidone carboxylic acid. As the ammonia from gluta-
mine metabolism accumulates, it inhibits cellular metabolism. Ammonia
also appears in media during storage due to the spontaneous decompo-
sition of glutamine. Thus, the proper storage of cell culture media is
critical. This study examines the decomposition of glutamine over time
at different temperatures and the resulting effects on cell culture. Daily
samples were analyzed for glutamine and ammonia levels. Growth studies
were conducted using the following cell lines: SP2O, AIF, NSO, CHO,
VERO, BHK-21, and MRC5. Results clearly demonstrate the instabilty
of glutamine in media at different storage temperatures and the effects of
the resulting ammonia on cell growth. Proper storage and monitoring of
glutamine containing media, or the option of purchasing media without
glutamine, are also emphasized.

VT-2005
Effects of Carbon Dioxide-Sodium Bicarbonate Dynamic on CHO Cell
Performance in a Protein-free, Chemically Defined Medium. P. DECAR-
IA, J. Camire, and B. Barnett. HyClone, Inc., Logan, UT 84321. E-mail:
paula.decaria@perbio.com

In many cell culture systems, carbon dioxide and sodium bicarbonate
form the main pH buffering pair for the media. This study shows the
influence of changing levels of each of these components on the pH,
growth, and recombinant protein yields using CHO cells at small scale
and a protein-free, chemically defined media. Gradient studies of sodium
bicarbonate levels in different CO2 conditions show unique growth yield
optima for each of the tension levels of 0%, 5%, and 10% CO2. Trou-
bleshooting methods for pH shifting in cell cultures will also be dis-
cussed. The results show the importance of selecting appropriate ratios
of these components.

VT-2006
Reconstituted Human Epidermis: An Alternative Model to Assess Drug Metabolism,
UV Irradiation Effects and Efficacy of Antioxidant or Photoprotection. A. MAVON,
C. Dorio, C. Gelis, and V. Raufast. Skin Pharmacokinetics Lab, Pierre Fabre Research
Institute, BP74, 31320 Vigoulet-Auzil, France. E-mail: mavon@pierre-fabre.com

As recent regulations (7th amendment of EU cosmetics directive 76/768/EEC) impose
the ban on the use of animals for consumer products testing, safety assessement are
oriented on in vitro alternative methods, especially tissue engineered skin substitutes.
However, these models offer also an alternative to animal testing in the development
of drugs delivered via dermal routes, or in consumer products efficacy testing. Using
a reconstituted human epidermis (RHE, Skinethic laboratories) we have assessed the
diffusion and the metabolism of a two vitamin E prodrugs. The efficacy of the free
tocopherol delivery was determined by a lipid hydroperoxid (LPO) assay prior to
solar irradiation. The effects of solar and UVA irradiation was also assessed on the
RHE, without and with a photoprotection, using a multi-endpoint analysis (MEA)
including, histology, MTT assay and apoptotic response (sunburn cell counting [SBC]
and p53 expression). Tocopherol acetate and tocopherol glucoside, a new vitamin E
prodrug, diffused into the RHE. Only the gluco-conjugated vitamin E was metabolised
into free tocopherol. A kinetic study showed that about 45, 70 and 90% were metab-
olised at 2, 6 and 18h respectively. After 18h-application of these two prodrugs,
followed by an UV irradiation of 105 mJ/cm2 on the extracted skin lipids, we showed
a 80% decrease of the LPO concentration with tocopherol glucoside as compared to
the positive control or tocopherol acetate. This confirmed that the antioxidant was
efficient only if the prodrug is metabolised into free tocopherol. In the absence of
photoprotection, after solar irradiation at 420 mJ/cm2 and 20 J/cm2 in UVA, the num-
ber of SBC/cm2 increased to 41 & 22 respectively, and associated with a loss of
viability. A response of p53 expression was observed, at first characterized by an
overexpression. Subsequently a cleavage appeared, generating a 40 kDa frag-
ment.When the RHE was protected and after irradiation, viability increased, and the
number of SBC/cm2 decreased to 12 and 9 respectively. In addition, the p53 prote-
olysis disappeared, indicating that the photoprotection was effective. This work shows
that RHE is a relevant model for use in the evaluation of drug delivery, skin metab-
olism or in the biological response to UV irradiation. It allows also the assessment
of the antioxidant or photoprotective efficiency, and represents a valuable alternative
to animal testing.

VT-2007
The Contribution of Calpains in the Downregulation of MDM2 and p53
Proteolysis in Reconstructed Human Epidermis in Response to Solar Ir-
radiation. C. GELIS1,2, A. Mavon2, P. Vicendo1. 1Laboratoire des IMRCP,
UMR 5623 au CNRS, Université Paul Sabatier, France, and 2Service de
Pharmacocinétique cutanée, Institut de Recherche Pierre Fabre, France.
E-mail: christelle.gelis@pierre-fabre.com

It is now well known that the p53 is critical in preventing the genome
from incorporating damaged DNA, particularly in the skin. It is also
known that UV light activates p53 function. Its activation is important
for the cell integrity, but its mechanism of regulation is unclear. Upon
UV irradiation, p53 protein accumulation appears resulting in p53 sta-
bilization and a decrease in the activity of the ubiquitin ligase MDM2.
In this work, solar light stimulation of reconstructed human epidermis at
first caused an accumulation of p53 protein, along with a decrease in the
level of expression of MDM2. Secondly, a specific cleavage of p53 ap-
peared 24 hours after irradiation, releasing a 40 kDa fragment. Both the
accumulation and the proteolytic cleavage of p53 increased in UV de-
pendant dose. In the presence of calpastatin (20 mM), a specific inhibitor
of calpains, an overexpression of MDM2 and a decrease in the stabili-
zation of p53 were obtained. Moreover, in the presence of broad spectrum
sunblocker preparation (a combination of OCM, Tinosorby, TiO2 and
ZnO), the cleavage of p53 disappeared for all the solar dose (105 and
420 mJ/cm2). This result indicated that the sunfilter used protected effi-
ciently the skin.This work shows a new pathway in the regulation of p53
in response to solar irradiation, where calpains firstly participate in the
downregulation of MDM2 in the epidermis and subsequently contribute
to a specific cleavage of p53 protein. Moreover, the p53 expression is a
good marker for the sunfilter efficacy testing.
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VT-2008
Enterocytes Like Caco-2 Cells as a Model to Study the Interactions of
Surfactant Proteins A and D and Intestine. B. P. SINGH1, Henno G. C.
J. M. Hendriks2, Henk P. Haagsman3, Jaap E. Van Dijk2. 1Department of
Pathology & Infectious Diseases, The Royal Veterinary College, Univer-
sity of London, Hawkshead Lane, North Mymms, Hatfield, Herts, AL9
7TA, UK and 2Department of Veterinary Pathology and 3Department of
Veterinary Public Health and Food Safety, Faculty of Veterinary Medi-
cine, Utrecht University, The Netherlands. E-mail: bpsingh@rvc.ac.uk

Surfactant proteins A and D, collagen like lectins (collectins) were first
isolated from the lung. SP-A and SP-D play an important role in lung
innate immune defense. Recently, both proteins have been reported in the
gastrointestinal tract but their functional significance in gut is not known.
We propose the use of the colon adenocarcinoma Caco-2 cell line as
model to study the interaction of these proteins with intestinal entero-
cytes. In the present study we have shown that Caco-2 cells do not ex-
press SP-A and SP-D at protein and mRNA levels. This indicates that
these cells can serve as model to study the effects of these proteins on
intestinal enterocytes without the interference of endogenous SP-A and
SP-D. We also examined the effects of E. coli lipopolysaccharide on
enterocyte-like Caco-2 cell metabolism, and to investigate whether re-
combinant SP-D (rSP-D) might have a protective effect on possible en-
dotoxin induced metabolic changes in Caco-2 cells. Our results demon-
strate that Lipopolysaccharide (LPS) alone inhibits DNA, RNA and gly-
co(protein) synthesis. Mixing of rSP-D with LPS prevents the LPS in-
duced reduction of cellular metabolism in Caco-2 cells while
preincubation of rSP-D with Caco-2 cells have no effect on LPS induced
changes in cell metabolism. Since intestinal epithelium cells are constant-
ly in contact with bacterial endotoxins, we speculate that SP-D is part of
a natural protection mechanism in the intestinal tract.

VT-2009
Capacity of Fish Cell Lines to Undergo Apoptosis in Response to Two
Toxicants: Gliotoxin and Copper. S. J. DEWITTE-ORR, G. M. Weir, V.
R. Dayeh, M. P. Lamb, and N. C. Bols. Department of Biology, University
of Waterloo, Waterloo, ON, Canada N2L 3G1. E-mail: sdewitteorr@
yahoo.com

Although fish cell lines are widely used in toxicology and ecotoxicology,
the mechanisms behind the death of the cells in response to toxicants is
largely unexplored. Therefore, we compared the effects of two model
toxicants, gliotoxin, a fungal metabolite and potent inducer of the intrinsic
apoptotic pathway in mammals, and copper, a common ecotoxicant. Cell
viability was assessed by monitoring energy metabolism with alamar Blue
and plasma membrane integrity with 5-carboxyfluorescein diacetate ace-
toxymethyl ester (CFDA-AM). Apoptosis was identified by nuclear frag-
mentation using H33258 fluorescent staining, and internucleosomal frag-
mentation into 180bp oligomers using gel electrophoresis. For the rain-
bow trout (RT) macrophage cell line, RTS11, gliotoxin exposures as short
as 6 h caused a loss of viability and apoptosis. Gliotoxin-induced RTS11
apoptosis was blocked by a pan caspase inhibitor but not by a transla-
tional inhibitor, cycloheximide, or by heat shock. Although less sensitive
than RTS11, several RT cell lines underwent apoptosis in response to
gliotoxin, including epithelial cell lines from gill (RTgilll-W1) and liver
(RTL-W1). In contrast to gliotoxin, copper caused cell death in all cell
lines tested, but without the hallmarks of apoptosis. In summary, all fish
cell lines surveyed had the capacity to die by mitochondria-mediated
apoptosis, but this pathway was not triggered by toxic concentrations of
copper.

VT-2010
Relative Hazard Assessment In Vitro Using Commercially Available Human
Epithelial Tissue Models. P. A. JONES and A. V. Furniss. Safety and Envi-
ronmental Assurance Centre, Unilever Colworth, Sharnbrook, Bedford, UK,
MK44 1LQ. E-mail: Penny.Jones@unilever.com

Human tissue models represent the most promising developments in in vitro
toxicology. The production of 3-D human tissue models requires specialist
expertise, not available in all laboratories, and therefore commercial avail-
ability of models is required. Our laboratory sources cultures from several
suppliers. In this report, the usefulness of human epithelial cultures in the
selection and ranking of test materials is examined. Materials of known ocular,
oral and dermal irritation were tested using either SkinEthicy human corneal
epithelium or buccal mucosa, or MatTek EpiOculary or EpiDermy models.
All models were multilayered, 3-D tissues prepared from human cell lines or
primary human keratinocytes grown on filter inserts at the air/liquid interface.
All assays used similar protocols, with topical application of test materials,
at concentrations and exposures as recommended by manufacturers and/or
from previous experience. Cytotoxicity was measured using MTT reduction.
The cytotoxicity rank order of test materials was compared with their known
in vivo irritation potential ranking. In general, the most irritant materials were
the most cytotoxic and non-irritants were non-cytotoxic. Most, but not all,
differences in irritancy were mirrored by differences in cytotoxicity in vitro.
The conclusions of these studies were that 3-D human tissue models are useful
for screening for irritation potential to a variety of tissues, particularly by
comparison of novel materials with benchmarks of known irritancy or ac-
ceptability, e.g., to identify more irritant materials and prioritise development
of those potentially less irritant. Other advantages of the use of this type of
model are that they enable the testing of water-insoluble materials and of both
liquids and powders. Also, these models enable distinction between non-ir-
ritant and irritant acid/alkali solutions, unlike buffered monolayer cultures.
These models may provide a useful tool for further investigation of the most
appropriate protocols and more specific predictive endpoints/markers than
general cytotoxicity.

VT-2011
Evaluation of Lagerstroemia speciosa (Banaba) Extracts Using Cultured
Human Adipocytes. P. ZHANG, M. Yatcilla, R. Ubillas, T. Ianiro, K.
Taylor, and J. Hegenauer. Forrest C. Shaklee Research Center, Shaklee
Corporation, Hayward, CA 94545. E-mail: pzhang@shaklee.com

Banaba (Lagerstroemia speciosa) is a medicinal plant used in South-
eastern Asia for diabetes mellitus and becoming increasingly popular in
the US as a dietary supplement for glucose regulation, insulin resistance
syndrome, and weight management. Corosolic acid has been identified as
the bioactive compound and is promoted as a ‘‘natural plant insulin’’.
However, the content of corosolic acid as well as the price of commer-
cially available banaba extracts is highly variable. To evaluate quality and
efficacy of raw materials, we chemically compared banaba extracts from
Japanese, Indian and US vendors. Three extracts with similar TLC and
HPLC profiles were selected for bioassay using 2-week-post-differentia-
tion human adipocytes. The cells were incubated with 3H-2-deoxyglucose
using insulin as a positive control and cytochalasin B as a negative con-
trol. Each banaba extract was tested at 5 different concentrations (25–500
mcg/mL). All banaba extracts stimulated glucose uptake in adipocytes
with an induction time and a dose-dependent response similar to those
of insulin; response was independent of corosolic acid concentration.
Marked inhibition of 3H-2-deoxyglucose uptake was seen in one extract
at the highest concentrations tested. These in vitro data indicate that co-
rosolic acid is probably not the only active ingredient in banaba extract.
Cultured human adipocytes are a useful tool for evaluation of the quality
and efficacy of banaba extracts.
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VT-2012
Effects of Military Jet Fuel (JP5) on the Cell Proliferation of Testicular
Mouse Cell Line (TM3). KATE LEDBETTER, BS and James W.
DuMond, Jr., Ph.D. Department of Biology, Texas Southern University,
3100 Cleburne Ave., Houston, TX 77004. E-mail: Dumondpjw@tsu.edu

In this study, we examined the influence of the military jet fuel (JP5) on
the proliferation of TM3 Leydig cells, a normalized mouse cell line. Cells
were grown in D-MEM/F-12 culture media containing 5% horse serum
and 2.5% fetal bovine serum. The cells were allowed to attach to the
flasks for 24 hours, and then the cells were switched to serum free media.
Treatments consisted of 1pg, 10pg, 100pg, 1ng, 10ng, and 100ng per ml
of the test chemical along with a control. Cell growth was measured at
a 72 hr period via a hemacytometer. Treatment with JP5 resulted in sig-
nificant (P,0.05) increases in cell proliferation at 1ng/ml (120.11%),
10ng/ml (123.51%), and 100ng/ml (123.08%). This data is suggestive of
a role for JP5 in testicular cancer and may help account for the increase
incidence rates of testicular cancer in military personnel.

VT-2013
Suppression of Two-stage Cell Transformation by Electrolyzed Reduced
Water/Platinum Nanocolloids. R. NISHIKAWA, K. Teruya, Y. Katakura,
K. Otsubo, S. Morisawa, and S. Shirahata. Dept. of Genetic Resources
Technology, Faculty of Agriculture, Kyusyu Univ., 6-10-1 Hakozaki, Hi-
gashi-ku, Fukuoka 812-8581, Japan and Nihon Trim Co., Ltd, 1-8-34
Kita-ku, Oyodonaka, Osaka 531-0076, Japan. E-mail: ryuhein@hotmail.
com

According to the two-stage cell transformation theory, cancer cells first
receive initiation, which is mainly caused by DNA damage and then
promotion, which enhance transformation. Murine Balb/c 3T3 cells have
widely been used for transformation experiments because the cells lose
contact inhibition ability when transformed. Electrolyzed reduced water
(ERW) is a health beneficial alkaline drinking water which contains high
concentration of dissolved hydrogen and can scavenge intracellular re-
active oxygen species (ROS). We have revealed that ERW contains a
small amount of platinum nanocolloids as atomic hydrogen (active hy-
drogen) donors and ROS-scavengers. Therefore, ERW containing synthe-
sized platinum nanocolloids (ERW/Pt) can be considered as a model of
strong ERW. Here, we report that ERW/Pt can prevent transformation of
Balb/c 3T3 cells. ERW was prepared by electrolysis of 0.002 M NaOH
solution using a batch-type electrolysis device (Type TI-200S, Nihon
Trim Co., Osaka, Japan). BALB/c 3T3 cells were treated with 3-methyl
cholantrene (MCA) as an initiation compound, followed by the treatment
with phorbol-12-myristate-13-acetate (PMA) as a promotion compound.
Transformation focus was strongly suppressed by co-treatment of MCA/
PMA and ERW/Pt. ERW/Pt suppressed the transformation at the stage
of promoter but not at the stage of initiation, suggesting that it suppressed
the augmentation of intracellular ROS by PMA.

VT-2014
Suppression of Invasion of Cancer Cells and Angiogenesis by Electro-
lyzed Reduced Water. Y. JUN, K. Teruya, Y. Katakura, K. Otsubo*, S.
Morisawa*, and S. Shirahata. Dept. of Genetic Resources Technology,
Faculty of Agriculture, Kyusyu Univ., 6-10-1 Hakozaki, Higashi-ku, Fu-
kuoka 812-8581, Japan and *Nihon Trim Co., Ltd. 1-8-34 Oyodonaka,
Kita-ku, Osaka 531-0076, Japan. E-mail: junye@grt.kyushu-u.ac.jp

Invasion and metastasis of cancer cells are main causes of cancer patient’s
death. Cancer cells also secret VEGF, which stimulates angiogenesis to
develop tumor tissues. The suppression of invasion/metastasis and angio-
genesis is an urgent target for prevention of cancers. Electrolyzed reduced
water (ERW) is anti-oxidative water, which contains high concentration
of dissolved hydrogen and can scavenge intracellular reactive oxygen
species (ROS). ERW contains a small amount of platinum nanocolloids
as atomic hydrogen (active hydrogen) donors and ROS-scavengers. Here,
we report the effect of ERW on invasion of human fibrosarcoma HT1080
cells and HT1080 cells-induced angiogenesis. ERW was prepared by
electrolysis of 0.002 M NaOH solution using a batch-type electrolysis
device (Type TI-200S, Nihon Trim Co., Osaka, Japan). ERW scavenged
hydrogen peroxide both in cells and medium. The RT-PCR and zymo-
graphic analysis revealed that ERW suppressed the expression and acti-
vation of matrix metalloproteinase-2 (MMP-2). ERW was estimated to
inhibit invasion by suppressing the phosphorylation of p38 MAP kinase.
ERW also suppressed the expression and secretion of VEGF in HT1080
cells by suppressing the phosphorylation of ERK MAP kinase. ERW
suppressed the HT1080 cells-induced angiogenesis by human blood en-
dothelial cells, suggesting that ERW may be useful for prevention and
treatment of cancer.

VT-2015
Establishment and Characterization of Cell Lines from 3 Human Thyroid Carcinomas:
Responses to All-Trans-Retinoic Acid and Mutations in the BRAF Gene. J.-L. KU, C.-S.
Koh, S.-Y. Park, J.-H. Park, I.-J. Kim, H. C. Kang, Y.-K. Shin, S.-K. Oh, J.-K. Chung,
J.-H. Lee, W. H. Kim, C. W. Kim, B. Y. Cho and J.-G. Park. Korean Cell Line Bank,
Laboratory of Cell Biology, Cancer Research Institute, Seoul National University College
of Medicine, Seoul 110-744, Korea; Departments of Internal Medicine, Surgery, Nuclear
Medicine and Pathology, Seoul National University College of Medicine, Seoul, Korea;
and Research Institute and Hospital, National Cancer Center, Goyang, Gyeonggi 411-
764, Korea. E-mail: kujalok@cell.snu.ac.kr

Human cell lines established from thyroid carcinomas are rare. We report the character-
istics of three cell lines (designated, SNU-80, SNU-373 and SNU-790), which were
established from two pathologically-proven papillary carcinomas and one anaplastic car-
cinoma of three Korean thyroid carcinoma patients. All cell lines grow as adherent cells.
Electron microscopy characteristically showed cytoplasmic invaginations of nuclei and
intranuclear cytoplasmic inclusions. SNU-80 and SNU-790 cells showed a positive re-
action to anti-cytokeratin antibody, and SNU-790 cells positivity for CK-19. All lines
were free of mycoplasma or bacteria and were proven unique by DNA fingerprinting
analysis. The p15 and p16 genes are deleted in the SNU-790 line. Mutations of the p53
gene were found in two lines (SNU-80 and SNU-373), but no mutations in the RET and
MEN1 genes were observed. Mutations of the BRAF gene were found in the SNU-80
(G468R) and the SNU-790 (V599E) cell lines, but no mutations in the K-ras gene were
present. SNU-80 and SNU-790 cells showed a positive reaction to anti-cytokeratin an-
tibody, and no evidence of the production of thyroglobulin or calcitonin was observed.
The cell lines were unable to trap radioactive iodine and did not have TSH receptor. In
addition, we investigated the mRNA expression levels of Tg, TSHR, TTF-1, PAX-8,
NIS, IL-6, and LIF, and of the a, b and g retinoic acid receptors in these cell lines. IL-
6 was down-regulated in all three cell lines by all-trans-retinoic acid treatment. RAR-a
was expressed but RAR-b was not expressed in three cell lines. RAR-g was not expressed
in SNU-790. Interestingly, RAR-b (SNU-80 and SNU-373) and RAR-g (SNU-790) was
up-regulated by all-trans-retinoic acid treatment. We believe that these well-characterized
thyroid carcinoma cell lines may be useful tools for investigations of the biological
characteristics of thyroid carcinoma, particularly for investigations related to gene alter-
ations, especially of the BRAF gene. These cell lines may be also useful cell lines for
the redifferentiation therapy study for thyroid carcinoma using all-trans-retinoic acid.
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VT-2016
Development and Characterization of a Cell Line from a Blastula Stage
Rainbow Trout Embryo. N. C. BOLS1, J. L. Brubacher1, K. Fujiki1, B.
Dixon1, P. Collodi2, M. P. Lamb1, and L. E. J. Lee3 1Department of Bi-
ology, University of Waterloo, Waterloo, ON N2L 3G1; 2Department of
Animal Sciences, Purdue University; and 3Department of Biology, Wilfrid
Laurier University, Waterloo, ON. E-mail: ncbols@sciborg.uwaterloo.ca

Cell lines from the early embryonic stages of fish have potential uses in
the development of embryonic stem (ES) cell technology, either as ES
cell lines or embryonic fibroblasts (EF) to act as feeders for ES lines. As
well, they would be useful in other biological disciplines, such as toxi-
cology. Therefore, we attempted to initiate cell cultures from individual
rainbow trout embryos at approximately stage 6 or blastula stage of de-
velopment. Embryos were treated in various proteolytic solutions, and
then with the chorions still intact, single embryos were placed into in-
dividual wells of 24-well plates in Leibovitz’s medium with 10% fetal
bovine serum. At various times afterwards, the chorions were ruptured
with a Pasteur pipette, releasing cells into the medium. The proportion
of the approximately 100 embryos that gave rise to primary cultures is
unknown, as most wells were overrun by bacterial contamination. Of the
uncontaminated wells, a few embryos generated some adherent cells
without further proliferation. One embryo, however, gave rise to an at-
tached ball of cells, from which grew an adherent monolayer. These cells
were subcultured, giving rise to mixed colonies of epithelial-like and
fibroblast-like cells. These cells have now been passaged over 25 times,
cryopreserved, and designated RTeeb. RTeeb express CYP1A in response
to dioxin (TCDD), which is a useful property in toxicological studies.
They are alkaline-phosphatase-positive, express CD9 mRNA, and spo-
radically form compact circular colonies in monolayer cultures, properties
reminiscent of mammalian ES cells. Yet, the cells are aneuploid, and are
thus more similar to mammalian embryonal carcinoma cell lines.

VT-2017
Proteomic Analysis of In Vitro Erythroid Differentiation. J. PETRAK, M.
Babusiak, and D. Vyoral. Institute of Hematology and Blood Transfusion,
Prague, Czech Republic. E-mail: jiri_petrak@hotmail.com

Murine erythroleukemia cells (MEL cells) have been used as a versatile
model system of erythroid differentiaton and leukomogenesis for more
than 40 years. These cells, also known as Friend cells, derive from pro-
erythroblasts that were immortalized with the Friend virus. MEL cells
treated with various stimulators such as DMSO (dimethylsulfoxide) or
HMBA (hexamethylene2bis-acetamide) can re-enter their original dif-
ferentiation program. This process leads MEL cells to develop the ery-
throid phenotype. Several changes in gene expression during the induced
differentiation have been reported, involved mostly in the heme-biosyn-
thesis pathway and iron metabolism have been described, yet our under-
standing of the complex phenotype changes is still rather limited. The
aim of our work was to compare protein expresssion between non-in-
duced and induced MEL cells and to identify differentially expressed
proteins potentially involved in the mechanism of erythroid differentia-
tion. To separate, find and identify differentially expressed proteins we
used 2D electrophoresis and mass spectrometry. MEL cells were grown
in RPMI medium, supplemented with 10% fetal bovine serum. Erythroid
differentiation was induced by addition of 5 mM HMBA. Cells were
harvested and lysed after 4 days of induction. Cleared lysates were sub-
jected to isoelectric focusing on immobilized pH gradient strips. Strips
were equilibrated and proteins were subjected to SDS PAGE electropho-
resis. Gels were stained with silver or colloidal Coomassie Blue. Scans
of multiple stained gels were analyzed and spots representing differen-
tially expressed proteins were identified. Spots of interest were excised
from the gel and subjected to tryptic digestion. Resulting peptides were
extracted, purified and analyzed by MS/MS. Several differentially ex-
pressed proteins - potentially involved in erythroid differentiation - were
found and identified.

VT-2018
To Produce an In Vitro Human Cornea by a Novel Technique for the
Study of Ocular Pathogenesis S. F. WEBB1, S. Davies2, and R. Evans-
Gowing1. Schools of Biological1 and Environmental Sciences2, University
of East Anglia, Norwich NR4 7TJ, England, UK. E-mail: s.f.webb@
uea.ac.uk

The two-tiered human corneal construct presented is a novel one. It dif-
fers fundamentally from most other reported human artificial corneas
[1,2,3] which use animal collagen polymers impregnated with animal or
human fibroblasts to mimic the in vivo stromal scaffold. The scaffold
here is composed of a live, human corneal stromal section, obtained with
the Webb mini-microtome, and then coated with human ECM to mimic
the in vivo basement membrane. The starting tissue is the human corneo-
scleral disc (CSD), released for research when it is deemed unsuitable
for transplant by the UK Bristol Eye Bank. One of the main reasons for
their rejection is the damage and thus low viable cell count of the en-
dothelium. The epithelium and stroma of most of the CSDs are however
still viable for cell culture. Over 300 successful primary epithelial and
fibroblast cultures have been generated from donor CSDs aged between
5 and 99 years old (In Press: Methods in Cell Science). Moreover, stromal
sections stored at -800C have remained viable, to date for up to 5 months,
and thus provide a useful scaffold bank. The Webb mini-microtome (Brit-
ish Patent No. 990721.6) was designed by S. F. Webb specifically to cut
fresh sterile sections of the Corneo-Scleral Disc. Brightfield light pho-
tomicrographs and electron micrograhs of the construct display good fac-
similes of the in vivo cornea. The construct shows a multilayered epithe-
lium with a distinctive basal layer separated from the stromal section by
a linear basement membrane. Desmosomes and hemidesmosomes can be
seen in the basal epithelial cells. This human corneal construct provides
a good model for ocular toxicity and pathogenesis studies. References:
Toropainen et al. (2001). IOVS. 42. Germain et al. (2000) Prog in Ret.
& Eye Res:19. Griffith et al. (1999). Science. 286.

VT-2019
Cell Growth and Cytokine Production of Human Mixed Müllerian Tumor
(LN1) Cells Grown on the International Space Station (ISS). D. K. HAM-
MOND1, J. L. Becker2,3, T. F. Elliott1, K. Holubec1, T. L. Baker1, and J. E.
Love4. 1Wyle Life Sciences, Houston, TX; 2 National Space Biomedical Re-
search Institute, Houston, TX; 3Baylor College of Medicine, Houston, TX;
and 4Biological Systems Office, NASA Johnson Space Center, Houston, TX.
E-mail: dianne.hammond1@jsc.nasa.gov

During Expedition 3 on the ISS, cell cultures were grown in the Cellular
Biotechnology Operations Support System (CBOSS) which is a stationary
bioreactor incubator system developed by the Cellular Biotechnology Program
at Johnson Space Center. The cell cultures were grown in Tissue Culture
Modules (TCMs), which are gas permeable non-adherent Teflon(r) bags
(American Fluoroseal). This report focuses on the growth characteristics and
production of cytokines by the human mixed Müllerian tumor (LN1) cells,
which were grown in microgravity or on the ground. The initial study com-
pared cytokines secreted into the culture media by LN1 cells in tissue culture
flasks or as three dimensional aggregates on Cytodex beads in TCMs on the
ground. The cells produced increasing amounts of IL-6 and IL-8 in the TCMs
and tissue culture flasks during a time course of two days, with less production
of both cytokines in the flasks. The concentration of cytokines was measured
using a Luminex 100t bioanalyzer and LMATt cytokine kits (R&D). Next,
the spent media from the ISS cell cultures and the matched ground controls
was examined. Flight and ground samples were stored refrigerated for 3
months and then frozen until processed. Prior studies utilizing additional cell
lines demonstrated that the cytokines were stable when stored in this manner.
LN1 samples evaluated were from media exchanged on experiment days 3,
6, 9 and from culture termination on day 14. The cells produced increasing
amounts of both IL-6 and IL-8 in both ground and flight cultures. The flight
cultures exhibited less cytokine production and also less cell growth, as de-
termined by monitoring of oxygen consumption and glucose utilization.
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VT-2020
Culture of Human Cystic Fibrosis Alveolar Cells: Characterization of Putative Progenitors
of Type 2 Pneumocytes. M. FANJUL1,2, S. Cantet1, G. Ratovo1,2, G. Daste3 and E. Hol-
lande1,2. 1Laboratoire de Biologie Cellulaire et Moléculaire des Epithéliums, Université
Paul Sabatier, 38, rue des Trente-six Ponts, 31400 Toulouse, France; 2Unité INSERM
U531, Biologie et Pathologie Digestive, CHU Rangueil Bât L3, 31403 Toulouse, France;
and 3Laboratoire d‘Anatomie et Cytologie Pathologiques, CHU Purpan, Place du Dr
Baylac, 31059 Toulouse, France. E-mail: hollande@lmtg.ups-tlse.fr

Pulmonary alveoli pneumocytes 2 (P2) are thought to be progenitors cells capable of
self-renewal and differentiation into pneumocytes 1 (P1). Nevertheless, the existence of
an alveolar stem cell has been postulated from the observation of regeneration after
pulmonary injury in animals. In cystic fibrosis (CF), the pulmonary alveolar epithelium
is damaged by the frequent infectious episodes leading to ulceration and subsequent
regeneration. In this study, we characterized alveolar modifications in the pulmonary
tissue from a patient homozygous for the DF508 mutation. Histological analysis showed
alveoli of variable size surrounded by a dense inflammatory infiltrate and lined by a
continuous layer of cuboidal cells. These cells expressed various markers of P2 such as
thyroid transcription factor 21 (TTF-1), cystic fibrosis transmembrane conductance reg-
ulator (CFTR), cytokeratin 7 (CK7) and contained lamellar bodies in their supranuclear
cytoplasm. Furthermore, weak expression of cytokeratin 5 (CK5) considered to be a
marker of progenitor cells of the bronchiolar and bronchial epithelium was detected.
Cuboidal cells presented very weak proliferative activity, as indicated by the almost
complete absence of immunoreactivity for the Ki-67 antigen. Explantation of CF alveolar
tissue that had been washed with solutions containing high concentrations of antibiotics
lead to primary cultures of epithelial cells. These cells appeared from the 8th day in
culture only after migration out of explants then lysis of inflammatory cells. Analysis of
these epithelial cells showed acquisition of proliferative properties and signs of dediffer-
entiation with a loss of lamellar bodies and a lack of expression of TTF-1. Persistence
of the expression of CFTR, CK7 and a strong expression of CK5 were observed. In aged
primary cultures and subcultures, some cells evolved from a phenotype of epithelial cells
to that of fibroblast-like cells with and continued to co-express CK5 and CK7. The culture
conditions used were thought to have circumvented the inhibition of proliferation ob-
served in vivo likely due to the inflammatory peri-alveolar environment. The in vitro
conditions thus favored the multiplication of a population of cells co-expressing certain
characteristics of P2 and CK5. The presence of these cells of intermediate phenotype is
indicative of the existence of immature precursor cells for P2.

VT-2021
Internalization of Luminescent Calcium Phosphate Nanoparticles by Human Cancerous
Pancreatic Ductal Cells (Capan-1 Line). M. FANJUL1,2, A. Doat3, F. Pelle4, E. Hollande1,2,
and A. Lebugle3. 1Laboratoire de Biologie Cellulaire et Moléculaire des Epithéliums,
Université Paul Sabatier, 38, rue des 36 Ponts, 31400 Toulouse, France; 2Unité INSERM
U531, Biologie et Pathologie Digestive, CHU Rangueil Bât L3, 31403 Toulouse, France;
3CIRIMAT, UMR 5085, Physico-Chimie des Phosphates, ENSIACET-INPT, 31077 Tou-
louse, France; and 4Groupe d’Optique des Terres Rares, UMR 7574 Matériaux Inorga-
niques, 1, place A. Briand, 92195 Meudon Cedex- France. E-mail: fanjul@lmtg.
ups-tlse.fr

Fluorescent organic molecules such as fluoresceine are widely used as biological probes.
However, the photobleaching of such molecules occurs quickly. Therefore, tests have
been carried out with fluorescent semiconductor nanocrystals (CdSe-CdS, CdSe-ZnS
core-shell nanoparticles) on which proteins have been grafted. Their possible use as
biological labels was shown. The particles must be nanometric sized so as to facilitate
their internalization by the cells. In order to have a more biocompatible material, we
have synthesised luminescent probes with calcium phosphate doped with a rare earth,
europium. Calcium phosphates of apatitic structure are similar to the mineral part of
calcified tissues in living organisms (bones, teeth): their structure and composition are
very close, and they are biocompatible and biodegradable. Europium leads to a maximum
emission peak at l 5 614 nm and is much more photostable than common organic
molecules used for cell characterisation. Europium ions (2% atomic Eu/(Eu1Ca)) have
been introduced in apatitic tricalcium phosphate during synthesis in partially aqueous
medium at body temperature (37 8C). The luminescence excitation spectrum of these
materials shows that they can be excited with a visible wavelength, which is a more
advisable condition to use them in biological applications. To demonstrate the internali-
zation of the europium-doped nanoparticles by a cell system, human cancerous pancreatic
ductal cells (Capan-1 line) were maintained in the presence of doped calcium phosphate
powder (30 min, 378C). Analysis by confocal laser scanning microscopy (excitationl 5
488 nm) showed the presence of fluorescent structures scattered in the cytoplasm of
treated cells. By transmission electron microscopy, electron-dense crystallites were ob-
served on the surface of plasma membranes and in the matrix of cytoplasmic vesicles
(around 100 nm to 2 mm diameter) in treated Capan-1 cells. Electron microdiffraction
analysis confirm that these crystallites still had their original apatitic structure. Taken
together these results indicated that europium-doped nanoparticles could be internalized
in a cell system and readily visualized by microscopy. These nanoparticles thus constitute
interesting luminescent probes for the targeting of various molecules to specific cells.

VT-2022
Perturbation of Leydig Cell Proliferation by Cadmium. MICHELE
WALKER-BROWN and James W. DuMond, Jr. Department of Biology,
Texas Southern University, 3100 Cleburne Ave., Houston, TX 77004. E-
mail: dumondpjw@tsu.edu

In this study, we examined the influence of cadmium chloride on the
proliferation of TM3 Leydig cells, a normalized mouse cell line. Cells
were grown in DMEM/F12 culture media containing 5% horse serum and
2.5% fetal bovine serum. The cells were allowed to attach for 24 hrs,
then switched to serum free media. Treatments consisted of 1pg, 10pg,
100pg, 1ng, 10ng, and 100ng per ml of the test chemical along with a
control. Cell growth was measured at a 72hr period via a hemacytometer.
Cadmium treatment resulted in a significant (P,0.05) increase of cell
proliferation (120.2%) at 1pg/ml. A significant (p,0.05) decrease
(61.65%) in cell proliferation was also noted at 100ng/ml when compare
to the control. The results of these data are of interest and concern, as
this heavy metal is prevalent in the environment and it appears affect the
cell cycle kinetic of testicular Leydig cells biphasically. Given that a
significant increase was noted at low level concentrations, cadmium might
play an important role in the perturbation of reproductive health. Thus,
further investigation of cadmium chloride and its effects on testicular cells
are needed.

VT-1006
Serum-induced Expression of Proteins Regulating the Circadian Rhythm
in Human Colon Cancer Cell Lines: Implications for Primary Culture.
Lissia Pardini1, BERTRAND KAEFFER1, Alain Trubuil2, and Arnaud
Bourreille3. 1CRNH de Nantes, INRA, Unité Fonctions Digestives et Nu-
trition Humaine, BP 71627 44316 NANTES Cedex 03, FRANCE; 2La-
boratoire de Biométrie INRA Jouy-en-Josas; and 3CRNH de Nantes, IN-
SERM U-539. E-mail: kaeffer@nantes.inra.fr

Our aim was to study the induction of clock proteins in intestinal cells
according to tissue culture practice and medium composition. Kinetics of
Period-1, Period-2, Bmal-1, Clock and R-EGF expressions (proteins and
transcripts) in neural tumor (Kelly) or colon cancer (Caco-2, HT-29) cell
monolayers were recorded by immunodetection and real-time RT-PCR
after application of a Time signal consisting of an exposure to 50% fetal
calf serum for 2 hours or of a renewal of chemically-defined media.
Signaling molecules in the serum as well as the renewal of media induced
the expression of clock proteins giving rise to oscillations with a circadian
pseudo-rhythmicity. Understanding the metabolic regulations of this pseu-
doperiodic induction will help determine a suitable environment and a
medium composition to cultivate non-cancerous intestinal cells.
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