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ABBREVIATED SCHEDULE AND ACTIVITY LOCATIONS
Friday, April 9

6:30 - 8:30 PM Board Meeting, Javelina Springs, 20585 North 59 Avenue, Glendale,
AZ

Saturday, April 10

All section meetings on Saturday, April 10 will take place on the campus
of Midwestern University

7:00 - 8:30  Registration: Agave Hall, Lobby

8:00 - 10:00 Paper Sessions (See Section Schedules)

10:00 - 10:30 Coffee Break and Poster Session: Rooms103/107, Agave Hall
10:30 - 11:30 Paper Sessions (See Section Schedules)

11:40 - 1:40 Annual ANAS Awards Luncheon and Annual Business Meeting:
Rooms 111/115, Agave Hall

1:45-3:00 Paper Sessions (See Section Schedules)
3:00-3:30 Coffee Break: Rooms 103/107, Agave Hall
3:30-5:30 Paper Sessions (See Section Schedules)

A map of Midwestern University is located at the end of the
Proceedings



SUMMARY OF SECTION MEETINGS

Section Session Time Room
Biology* I 8:00 114
Chemistry* I 8:00 118
Conservation I 8:00 122
Hydrology* I 8:00 208

II 1:45
Poster Session* 10:00

* Indicates a paper to be considered for the Best Student Paper Award or Best
Student Poster Award

LUNCHEON SPEAKER

John Burdick, Ph.D. MWU Dean of Basic Sciences; Lieutenant Colonel, Medical Service
Corps, United States Army Reserves will present a talk entitled “Emerging Infectious
Diseases.”

Learn the facts about the recent explosion in infectious diseases. Important pathogens such as
SARS, West Nile Virus and Monkey Pox will be examined with emphasis on factors that
result in the emergence of a new Kkiller.



BIOLOGY SECTION

SESSIONI 8:00
ROOM: 114

Chairperson: Robert Bowker

8:00 - 8:20 *INTERACTION BETWEEN BARK BEETLE AND SCALE INSECT
ON PINYON PINE TREES

James Lloyd (Northern Arizona University, Flagstaff, AZ)

The scale insect (Matsucoccus acalyptus) and bark beetle (Ips confusus) both feed on the
pinyon pine (Pinus edulis). This creates the potential for them to indirectly influence each
other through effects on their shared host. Scale populations have been monitored at ten sites
north of Flagstaff, AZ since 2001. In the summer of 2003 tree mortality and bark beetle
presence were recorded to determine if Ips confusus affected scale populations. 2001 and

2002 scale population numbers were compared to 2003 numbers. The overall trend was
that scale populations tended to decrease from the years 2001/2002 to 2003. Most of this
decrease is due to bark beetle killing pinyons with scale insect. The average scale density of
the sites dropped from 5-10 scale insects per shoot to 0-5 scale per shoot. Out of 281 trees a
total of 102 had scale present before 2003. 25% of the trees with scale were attacked by bark
beetle. Of the non scale trees 9% were attacked by Ips confusus. These results show higher
selection by bark beetles on trees with scale insect present. Matsucoccus acalyptus increases
the stress level of pinyon trees which may make them more susceptible to bark beetle attack.
There is a potential that where there are high scale densities there will be an increased
occurrence of bark beetle outbreak.

8:20 - 8:40 *INSECT HERBIVORY ALTERS NUTRIENT
ACCUMULATION RATES AT A PINYON-JUNIPER
WOODLAND

Pamela Cox (Northern Arizona University, Flagstaff, AZ)

The pine needle scale (Matsucoccus acalyptus) attacks needles of juvenile trees. In this
study scales have been removed (defaunated) from a subset of trees, left in their natural
populations on a subset of trees (susceptible), and are not found on a third subset of trees
(resistant). Canopy area of susceptible, resistant, and defaunated pinyon pine (Pinus edulis)
trees were measured. All trees were cored using a Mora Incremental corer (Sweden). Cores
were sanded and aged. Soil cores were hammered into the soil 30 cm under each tree and in
the open spaces. A 40 g sample of air-dried soil was used to determine the carbon and
nitrogen stocks of the soil using a Carlo-Erba Model 25000CN elemental analyzer (Milan).



These measurements were used to access the soil nutrient accumulation rate differences
between the three types of scale trees. Analysis of carbon and nitrogen stocks showed much
lower values in the open spaces than under the trees. C and N stocks were greatest under the
resistant trees. Both nutrients have greater accumulation rates under resistant and defaunated
trees than under susceptible trees.

8:40 - 9:00 LEFT VENTRICULAR FUNCTION IN A RAT MODEL OF
TYPE I DIABETES

Tom L. Broderick (Midwestern University, Glendale, AZ)

Type 1 (insulin dependent) diabetes is a prevalent disease that increases the incidence and
severity of cardiovascular complications. We have recently reported that hearts from type I diabetic
BB Wor rats perfused 48 hours following the onset of diabetes exhibited a decreased contractile
response to high workload. With the observation of ventricular dysfunction occurring early
following the diagnosis of diabetes, this prompted us to determine whether a cardiomyopathy is also
present prior to the onset of diabetes in this model. The study involved two groups: diabetic resistant
littermates of BB rats and pre-diabetic BB rats. Hearts were isolated, perfused in the presence of
insulin (100 uU/ml, glucose (5.5 mM) and palmitate (1.2 mM), and paced at 260 beats/min. Cardiac
function was monitored in response to increases in left atrial filling pressure at a constant afterload
resistance. Changes in cardiac output and systolic pressure development, with varying increases in
filling pressure, were similar in both groups of hearts. However, hearts from pre-insulin dependent
diabetic rats exhibited depressed contractility and ventricular relaxation at high left atrial filling
pressures. This dysfunction was observed independent of left ventricular mass, systolic pressure
development, and metabolic control. Our results indicate that hearts from pre-insulin dependent
diabetic BB Wor rats demonstrate abnormalities in contractile performance and thus may be a useful
model for the study cardiac function in the pre-diabetic state.

9:00 —9:20 MEASURING IMPAIRMENT AND FUNCTIONING IN
CHILDREN WITH CEREBRAL PALSY

Melinda F. Davis (University of Arizona, Tucson, AZ)

Cerebral palsy is a motor control disorder that affects the whole person. Numerous
instruments have been used to assess the severity of the disability from a variety of
perspectives. The profusion of these measures makes it difficult to compare across treatment
studies. The disablement model (NCMRR, 1993) provides a coherent structure that can be
used to describe and organize outcome measures in developmental disabilities. This
presentation reports on a multiple method study of children with cerebral palsy that included
multiple raters, multiple instruments, and multiple traits. Confirmatory factor analysis (CFA)
was used to identify the best indicators for impairment, functional limitation, and disability,
and to estimate the relationship between these latent variables. The use of multiple measures,
better measures, and sophisticated statistical techniques all serve to give a solid foundation
for future research.



9:20 - 9:40 PAST AND PROJECTED EPICENTERS FOR WEST NILE
VIRUS

Kim Cooper and William Perry Baker (Midwestern University, Glendale, AZ)

The West Nile Virus (WNV) is an RNA virus belonging to the Flavivirdae family.
Most infections with WNV are asymptomatic. Many people only experience mild fever. In
20% of cases, patients present with flu-like symptoms including fever, chills, muscle aches,
malaise and headaches. Infection is usually self limiting and typically lasts for 3 to 6 days.
However, life threatening complications may develop. In 0.5% of the cases, infection
progresses to encephalitis or meningitis. WNV first appeared in New York in 1999. Since
that time, it has quickly spread west and south across the United States. The present paper
depicts the annual epicenters of the past four years, along with the projected epicenter for the
year 2004. Implications for health care within Arizona are discussed.

10:00 - 10:30 COFFEE BREAK IN ROOMS 103/107

10:30 - 10:50 DIVERSITY OF LIZARDS FROM THE KAIPAROWITS
FORMATION (LATE CRETACEOUS) OF SOUTHERN
UTAH

Randall L. Nydam (Midwestern University, Glendale, AZ)

The lizard fossils from the Kaiparowits Formation Campanian; approximately 75
million years ago) include 1-2 taxa of Varanidae (monitor lizards), a helodermatid lizard (cf.
Labrodioctes) with venom grooves, an anguid (cf. Odaxosaurus sp.), the conspicuous
Cretaceous teiids Chamops and Meniscognathus, a new teiid lizard with trifid teeth, a new
species of Peneteius, a teiid with mammal-like teeth, and a scincid similar to Contogenys.
Also in the fauna are several distinct morphotypes of indeterminate familial affinities.

Comparison with known lizard faunas from the Cretaceous of North America shows
similarities (at least at the generic level) with both the Campanian-Maastrichtian (~75-65
mya) of Montana, Wyoming, and western Canada and with the Campanian (~75mya) of New
Mexico and Texas. Although differences do exist, the Late Cretaceous lizards of western
North America do not appear to be as “endemic” in their regional distributions as has been
described for mammals.



10:50 - 11:10 THEROPOD TEETH FROM THE RED OWL LOCALITY
(UPPER CRETACEOUS) OF SOUTH DAKOTA

Jason Friday (Arizona State University, Phoenix, AZ) and Randall L. Nydam (Midwestern
University, Glendale, AZ)

The shape of theropod teeth is useful for identification up to and beyond the family
level and can suggest possible differences in food preference and possible competition
between species. A small sample from the Fox Hills Formation (Late Cretaceous,
“Edmontonian”), South Dakota, has yielded nineteen theropod teeth representing from four
different theropod taxa (Saurnitholestes, Richardoestesia, Troodon, and Tyrannosauridae
indet.). Six different morphological parameters were measured on each tooth and then
analyzed. These analyses support the taxonomic grouping, but also show overlaps in
denticle-based characteristics between Tyrannosauridae indet. and the much smaller
Saurnitholestes. The lack of dromaeosaurs and Richardoestesia in the sample may have
implications vis a vis the poorly defined “Edmontonian” North American Land Mammal Age
to which this locality has previously been assigned.

11:30 - 1:40 ANNUAL ANAS AWARDS LUNCHEON AND BUSINESS
MEETING: ROOMS 111/115, AGAVE HALL



CHEMISTRY SECTION

SESSIONT 9:00
ROOM: 118

Chairpersons: Richard Foust, Jr. and Ed Lewis

9:00 - 9:15 *EVIDENCE OF COMPLEX BINDING OF NETROPSIN AND
DAPI TO THE A-T RICH REGION OF A 20 BASE PAIR
HAIRPIN DNA STRUCTURE.

Matt Freyer and Ed Lewis (Northern Arizona University, Flagstaff, AZ)

The intricate binding interactions of ligands with DNA are an extremely important area
of study in the field of Cancer drug design and optimization. The antibiotic 4-
([((Aminoiminomethyl)amino)acetyl)amino)-N-(5-(((3-amino-3-
iminopropyl)amino)carbonyl]-1-methyl-1H-pyrrol-3-yl)-1-methyl-1 H-pyrrole-3-
carboxamide (Netropsin), and the DNA stain 4,6-Diamidino-2-phenylindole Dihydrochloride
(DAPI) represent ligands that are known to bind in the minor groove of A-T rich regions of
DNA. The interactions of these compounds with a 20 base pair Hairpin of sequence
(CGAATTCG-TCTC-CGAATTCG) were studied using Isothermal Titration Calorimetry
(ITC). In contrast to the sigmoidal enthalpogram typically exhibited for a 1:1 binding model,
the titration curves for both ligands showed unusual downward curvature before the
equivalence point. This curvature indicates an additional reaction that has not previously
been described. The formation of a dimer, HP»°D», at saturating ligand concentrations is
consistent with the thermodynamic profile. To test this model, hairpins with the same binding
region but containing additional bases to better stabilize the hairpin, enlarge the binding
region, or add flexibility to the loop have also been studied. In addition, DNA-ligand
complexes will be studied by analytical ultracentrifugation to determine the molecular weight
and molecular weight distribution for the complexes. The information derived from these
studies will lead to a greater understanding of minor groove binding interactions and
subsequent enhancement of Cancer therapeutic agent design.

9:15-9:30 *DEVELOPMENT OF A COMET ASSAY PROTOCOL FOR
DETECTION OF DNA-DNA CROSSLINKS

Alejandro Lencinas and Diane M. Stearns (Northern Arizona University, Flagstaff, AZ)

The comet assay (single cell gel electrophoresis) is used to detect DNA damage on a
cellular level, and is most commonly applied for detection of single- and double-strand DNA
breaks. However, many mutagens produce DNA-DNA crosslinks, which can not be



quantified directly by the comet assay. Some protocols have called for post-treatment of
crosslinked cells with irradiation to allow for secondary strand breaks that can be measured
by the comet assay. This is not a convenient procedure for many laboratories; therefore, an
alternate strand breaking agent, methyl methanesulfonate (MMS) has been suggested. The
objective of the current research is to develop a protocol for the dose-response determination
of MMS-induced strand breaks in Chinese hamster ovary AAS8 cells, which can then be used
to quantify the DNA crosslinks induced by the dietary supplement chromium picolinate.
Results will help to elucidate the DNA lesions responsible for chromium picolinate-induced
mutations.

9:30- -9:45 *NUMBER OF SIGNIFICANT SPECIES AND MELTING
TEMPERATURES OF A 20 BASE PAIR HAIRPIN DNA
STRUCTURE COMPLEXED WITH NETROPSIN OR DAPI

Robert Buscaglia and Ed Lewis (Northern Arizona University, Flagstaff, AZ)

Binding ligands to specific higher order DNA sequences is one approach to the
development of anti-cancer drugs. This study focuses on determining the thermodynamics for
binding two cationic ligands, Netropsin and DAPI, to the minor groove of an A-T rich region
of a 20 base pair Hairpin (CGAATTCG-TCTC-CGAATTCG). The hairpin and the two
hairpin/ligand complexes have been studied by thermal denaturation experiments done with
temperature programmed uv-Visible spectrophotometry and Differential Scanning
Calorimetry (DSC). Using the uv-Visible spectrophotometer, hyperchromicity can be
measured as a function of wavelength over the range (190 — 1100nm). Using OLIS
GlobalWorks graphical software, the number of spectroscopic species is determined from
Single Value Decomposition (SVD) analysis of a 3-D graph of temperature, wavelength, and
absorbance. SVD identifies any intermediate species as well as the coiled and uncoiled
hairpin, encountered during the denaturing process. The DSC is used to directly obtain the
thermodynamic parameters: heat capacity, enthalpy, and entropy, accompanying the
denaturation process. The DSC data combined with the optical melting data indicate that
interactions of these two groove binders are similar and that the melting process is not
described as a simple “two-state” event. To further our understanding of these binding
interactions, we are now looking at binding these same ligands to other hairpin DNAs.

9:45: - 10:00 *URANYL ACETATE-INDUCED DNA DAMAGE IN CHO
CELLS

Monica Yazzie and Diane M Stearns (Northern Arizona University, Flagstaff, AZ)

Uranium has been mined for many years and used as fuel for nuclear reactors and
materials for atomic weapons, ammunition, and armor. The overall goal of this research is to
measure the chemical genotoxicity of uranium. Previous work has shown that uranyl acetate
produced single strand breaks in plasmid DNA in the presence of vitamin C (ascorbate) in
vitro. The purpose of the current study was to measure the production of DNA strand breaks



