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in intact sheets of intestinal epithelia have been difficult to make. Hence, we have
developed a technique called the electrical resistance method (ERM) that indirectly
measures volume changes in a monolayer of cells, such as sheets of intestinal epithelia
With ERM, a5V, 500Hz signal is passed over the tissue layer. The resistance of the layer
of solution above the cells is proportiona to layer thickness. Thus, increases in cell
volume decrease thickness of the solution flowing over the cells and increase solution
resistance. To confirm application of ERM to the study of nutrient-induced changes in
Aplysia enterocyte volume, we have performed two experiments. 1) We assessed how
changes in solution ionic strength affect solution resistance; we predicted that decreases
inionic strength increase solution resistance. 2) We changed the thickness of the layer of
solution. In this case, we predicted that increases in solution layer thickness decrease
resistance. Solution resistance was proportional to solution ionic strength (% artificial
seawater), and increases in solution layer thickness reduced resistance. In conclusion, the
results from both experiments confirm application of ERM to the study of nutrient-
induced changes in enterocyte volume in Aplysia intestine.

A Comparison of Apoptotic Induction in Aplysiacalifornicaand
the Sprague-Dawley Rat

DelL ynn Holleman and Jill Jaggers
Faculty Mentor: Steven W. Runge

This study examines the role of context in gpoptotic induction and compares apoptotic
induction in intestina epithelia tissue of a mollusk, Aplysia cdifornica, and the Sprague-
Dawley rat. Theintestinal epithelial tissues of these organisms are incubated in aerated
media. Treatments include intracellular acidification using the proton ionophore (CCCP)
and exposure to the tumor promoter 12-O-tetradecanoyl-phorbol-13-acetate (TPA) and
tumor inhibitors 5-(N,N-hexamethylene-amiloride) (HMA) and chelerythrine. Intestinal
crypts are examined by light microscopy following hematoxylin and eosin staining of
sectioned tissue. The percent apoptotic index is calculated for each sample and thisis
used to determine the percent change in apoptosis. Significant differences in apoptotic
rates exist along the length of the snail intestine, with a trend toward decreased apoptotic
indices in segments farther from the esophagus. Preliminary results indicate that
apoptosis can be induced by intracellular acidification in both Aplysia californica and
Sprague-Dawley rat intestinal tissues. The average difference in percent apoptotic index
when apoptosis is induced by intracellular acidification is 10% for the snail and 28% for
therat. To our knowledge, Aplysiaintestinal epithelium has not been used previously to
study apoptosis. Thus, this study may provide afoundation for establishing a new
invertebrate model for the study of cancers and drug sensitivities.






results show that down-regulating JNK1 serves to protect cells from acid-induced
apoptosis. In contrast to previous reports, cells overexpressing INK showed decreased
rates of apoptosis at a pH level of 6.25 and 6.75. In the current project we blocked INK1
directly rather than an upstream activator. JNK is part of the mitogen activated protein
kinase family which is associated with cell proliferation and cellular death; therefore, it is
possible that INK could serve to protect against apoptosis as well as facilitate cell death
under different conditions.

A novel mouse model for measuring macrophage cytotoxic activity
during paclitaxel-based chemotherapy.

Dru S. Dace
Faculty Mentor: Thomas M. Walker

Paclitaxel (Taxold) is a potent chemotherapeutic drug used to treat many human cancer
types. The clinical success of paclitaxel also may be dueto its ability to activate
macrophages and promote nonspecific antitumor immune responses. To determine
whether tumor rejection is mediated through macrophage activation, a novel murine
tumor model was devel oped that allows comparison between murine strains that differ
solely with respect to their macrophage responsiveness to paclitaxel. Age-matched and
weight-matched male C3H/Hel (paclitaxel-hyporesponsive) and C3H/HeOuJ (paclitaxel-
responsive) mice were injected intramuscularly with a single cell suspension (10° - 10°
cellg’host) of a nonmetastatic murine fibrosarcomain the left hind leg. Paclitaxel (20, 40
or 60 mg/kg/dose) or placebo was administered by intraperitoneal injection to hosts using
regimens that preceded, paralleled, or followed palpable tumor devel opment.
Measurements of solid tumors suggest that paclitaxel did not significantly delay tumor
development between C3H/HeJ and C3H/HeOuJ mice. Results from the
sulforhordamine B colorimetric cytotoxicity assay suggest that the fibrosarcoma exhibits
limited resistance to paclitaxel, which may account for poor host responsesin vivo to
paclitaxel chemotherapy. The murine model will be used in future studies to elucidate
the contribution of macrophage cytotoxicity in situ during paclitaxel chemotherapy.
Current investigations are screening additional tumor types with greater paclitaxel
sengitivity. These studies were supported by the National Institutes of Health (CA-
74380), Arkansas Scientific Information Liaison Office, Arkansas Space Grant
Consortium, and UCA Research Council.






Sediment Sample Analysis of Tucker Creek

Mark Kottmyer, Jody May, Brendan McAuley, and Brandi
Thompson
Faculty Mentor: Jeffrey Draves

Students from the Environmental Chemistry Class at the University of Central Arkansas
collected sediment samples at fourteen sites on Tucker Creek, Conway, Arkansas. The
sampling sites were chosen for their proximity to suspected point sources along the creek.
Four meta species, auminum, barium, iron, and lead were analyzed by graphite furnace-
atomic absorption spectroscopy. Concentrations were in the low to mid ppm range for all
of the metals tested and little site-to-site variation in metal concentration was observed.
This suggests that the sources of metal species along Tucker Creek are not of the point
source variety.

Cavity Ringdown Laser Absorption of the u; + ug Combination
Band of Ethylene

Mclane Simpson
Faculty Mentor: Jeffrey Draves

Cavity Ringdown Laser Absorption Spectroscopy (CRLAS) was used to measure the uy
+ ug combination band of ethylenein the 1880 cm™ region. The measurements were
made with a pulsed, tunable diode laser whose output frequency was controlled using
both temperature and current. This alowed the collection of high resolution spectra
which have provided data on both the u; and u s modes along with the coupling constant.
Spectroscopic parameters for each of these modes will be presented in the poster. In
addition, the CRLAS technique was shown to have an estimated sensitivity of 1 in 10 for
this experiment.

Cavity Ringdown Laser Absorption of Molecular lons

Jason Thessing and Gary Dobbs
Faculty Mentor: Jeffrey Draves

Cavity Ringdown Laser Absorption (CRLAY) is a spectroscopic technique that has many
advantages over other spectroscopic methods. The advantages of this technique are that
it is 10,000 to 100,000 times more sensitive than conventional absorption methods
because it is not dependent on the intensity of the light source. Using a carbon dioxide

laser we have measured the absorption of ethyleneion (CZH 4+) in the u- vibrational



region. We have observed two absorption features, one located at 890 cm™ and the other
a 889 cm™. We have assigned the feature at 889 cm™ to be the fundamental and the
feature at 890 cm™ to be the first overtone. We have also measured the n, vibration of
NHs" in the 945cm™ region. We observed a single peak very similar to that of neutral
ammonia.

Mitomycin C Binding Efficiency to Chromatin

Charity Billingsley and Shawn Kinsey
Faculty Mentor: PatriciaH. Draves

Mitomycin C (MC) is a genotoxic antitumor antibiotic that is widely used in the
treatment of avariety of cancers. The potency of this drug results from its covalent
bonding to double stranded DNA. While the interactions of MC with DNA have been
well characterized, little work has focused on the interactions of MC with chromatin.
The work presented here will describe the binding efficiency of MC to three chromatin
systems; chicken erythrocyte mononucleosomes, chicken erythrocyte dinucleosomes, and
the X. borealis phased mononucleosomes. Gel electrophoresis results demonstrating
changes in the binding efficiency of MC to these chromatin systems in comparison to free
DNA will be presented.

State-specific studies of gas-phase organometallic reactions
involving Cu” and Au”

Jody C. May
Faculty Mentor: William S. Taylor

The reaction of bare gas-phase transition metal ions with small molecules yield species
that serve as models for intermediates in many catalytic reactions. These reactions are
also known to be state-specific. This work has investigated the reactions of Au™ and Cu”
with a number of small hydrocarbons. In addition to carrying out reactions with the
ground state of the bare metal ions, several excited states were also examined. The
reactions were carried out under near-thermal conditions using a drift cell reactor.
Association is the dominant processin all of these reactions, but products consistent with
C-H and C-C bond activation were also observed in severa of the Au” reactions. In most
cases, the ground state was found to react preferentially, however excited states were
frequently observed to react aswell. Preliminary ab initio and density functional
calculations were also done on selected product species in order to explore the
participation of more than one metal ion state. Theseinitial calculations suggest that the
initial interaction between excited metal ions and these neutrals occurs on aless attractive
surface.



Department of Computer Science
3D Volume Transformation of Brain CT Datasets

Jason Gatlin
Faculty Mentor: Wayne Brown

To move or rotate a discrete volume dataset, each of the voxelsin that dataset must be
transformed to a new location. Specifically, thex, y, and z coordinates of each voxel
change in accordance with a series of rotations or translations performed by asingle
transformation. This is accomplished using asingle 4 x 4 transformation matrix. This
method of transformation works well for data that is in a homogeneous space (the scale
on each axisisidentical). However, CT datasets are often not homogenous. The
problem liesin how the CT datais captured. The x and y values are captured along
uniform axes, but the z axisis comprised of dicesthat vary in thickness from 5 to 10 mm.
The current algorithm treats each dice as a uniform voxel and thus, the dlices are not
correctly mapped when the dataset is rotated or trandated. The new algorithm maps the
voxel values given to each of the dlicesinto their actual distance in mm. Then the correct
transformation is applied and the new points are computed relative to the dice thickness.
Next, these values are trandated from mm values back into voxel values so that the newly
transformed 3D dataset is the same size as the original dataset.

Segmentation of Head CT Images to Facilitate Medical Diagnosis

Bryan Hoffman and Kris Bocox
Faculty Mentor: Wayne Brown

The goa of thisresearch isaprogram that analyses a standard CT image of the head and
returns amask of the image that identifies the brain tissue, skull, air, braces, and
trangitional areas. A mask contains one discrete value for each distinctive region within
the origina image. Three different algorithms are used for identifying these areas. The
first method identifies the brain tissue by searching the image for areas of homogenous
sample vaues. The second method locates the bone and surrounding air by taking
advantage of the fact that these areas are represented by the maximum and minimum
range of sample values. The third method identifies transitiona areas by using a
modified version of the brain algorithm that looks at both similarity and large differences.
These three methods are executed in sequence and the results of one method constrains
the results of the next method. At each stage of processing, validation of both
assumptions and results are carried out to ensure that the methods performed properly.



The Effects of Computerized Versus Traditional Testing With and
Without Review Capability

Amy L. Worthington
Faculty Mentors: Harold Forbes and AmeliaL. Barile (Psychology)

This research was designed to determine the effects of computerized testing. Participants
were randomly assigned to administration mode (computer or paper-and-pencil) X review
capability (with-review or without-review) conditions. Participants were college students
and were tested for academic computer knowledge. Participants in experiment one (n =
204) had at least 15 weeks of computer experience. Participants in experiment two (n =
71) had at least one week of computer experience. For both experiments, no main effects
of administration mode or review capability were found, and no interaction was realized.
These results suggest the acceptability of computerizing academic tests. Future studies
should include participants with no prior computer experience as well as participants who
are not college students.






Department of Physics and Astronomy
Acoustical and Non-Acoustical Measurement of Porous Properties

David James
Faculty Mentor: Carl Frederickson

Different theories relating non-acoustical properties of porous samples to their acoustical
properties are being tested. The parameters of interest are flow resistivity, porosity, and
tortuosity. Glass beads are being used as a model porous medium. Flow resistivity isthe
volume flow of air across through an area per unit time given a pressure difference across
the sample. Porosity istheratio of mediato air in the sample. Tortuosity isthe ratio of
the length of a pore to the length of the sample. A simple device has been built to
measure the flow resistivity of the glass beads. This device uses a balance beam to create
apressure slightly below atmospheric pressure on the top surface of a glass bead sample.
The pressure on the bottom surface is held at atmospheric pressure. The volume flow
rate for air through the glass beads is measured. Coupled with the known pressure
difference across the sample the flow resistivity can be calculated. The same sampleis
then placed in an impedance tube where acoustic measurements are taken. The flow
resistivity is then calculated, using current models of the acoustic properties of porous
media. The acoustical and non-acoustical values of flow resistivity are then compared.

Acoustic scattering from buried objects in shallow water
environments

Brian R. Lemon
Faculty Mentor: Carl Frederickson

Measurements of acoustical scattering from a retro-reflector buried just below a
water/sand interface were made. A retro-reflector reflects sound energy back in the same
direction in which it originated. An acoustic line source was used to create pseudo plane
waves that were incident on the interface. Different incident angles were tested, with the
main angle of interest being the critical angle (28 degrees from the interface) where total
reflection at the water/sand interface occurs. At the critical angle, energy passes into the
sand in the form of evanescent waves. Evanescent waves travel paralel to the ocean
floor decaying exponentially with depth. Locating and interpreting these waves was the
particular area of interest in many of the measurements taken. Both smooth and rough
sand surfaces were used at the various incident angles. A receiver was moved in circles
of different radii around the retro-reflector and along a line over the top. This provides
data for various scattering angles.



M ountains on the Moon

Susan Erwin
Faculty Mentor: Tod Ramseyer

The purpose of this project was to measure the height of the crater walls on the Moon.
Using the UCA 16 inch telescope, pictures were taken of the Moon and the craters were
identified from a lunar atlas. By using known diameters of the craters, the ratio of
measurements taken from the pictures to the length of the shadows gave the actual length
in meters of the shadows cast. From there, using the angle of incidence, the derived
equation, and the length of the shadows, we calculated the height. Finally, these
calculated values were compared to accepted values. This project may be used in the
future in astronomy classes as alab project. All pictures and datawill be used in class to
reduce the amount of time taken for this entire project, which will allow these concepts to
be taught within time constraints.

Theincreasing luminosity of CI Camelopardus

Seth Cottrell
Faculty Mentor: Tod Ramseyer

Cl Camelopardus is an interacting binary star, an x-ray transient, which underwent a
serious eruption in 1996. Since this time, the luminosity of the star has been steadily
increasing. My research with Dr. Ramseyer and Chris Melton this semester has been
mainly focused on determining the period of this binary star. This will tell approximately
how large the stars are that make up the system—thought to be a neutron star or black
hole interacting with a giant star—and shed some light on why it erupted. My part of the
project was to determine if there are any short period variations in the luminosity of the
star, which would be due to either the rotation of the neutron star or black hole itself, or
in the accretion disk. | did this by writing a discrete Fourier transform, DFT, in
Mathematica. DFTs are used to analyze data taken unevenly in time and approximate the
data as an infinite series of sines and cosines of different periods. The DFT then takes
this series and determines which periods have the greatest contribution. Included in my
Fourier transform are a general polynomia fitting routine and a Hanning window that
allows the data to taper off at the beginning and end of the stream. This window does not
affect the Fourier transforms ability to pick out significant periods;, however, it alows
the ends of the data stream to taper off. Which keeps the Fourier transform from seeing
the abruptly beginning and ending ends of the stream as periods themselves that should
be modeled.






