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10:30

GENETIC VARIABIUI'Y IN THE NARROW
ENDEMIC, CYPRIPEDIUM FASOCUIA1l.JM
Jan Erik Aagaard and Kathleen L Shea, Saint OJaf
College, lSOO Saint Olaf Avenue, Northfield, MN SSOS7

COMPUl'ER SIMULATION MODEL FOR
SYSTEMIC UJPUS ERYTHEMATOSUS
Anna N. Bell, Hamline University, 1536 Hewitt Ave. St.
Paul. MN SS104

Genetic variability within and among three isolated
populations of the narrow endemic Cypripedium fasciculatum
from the Wenatchee Mountains of north central Washington
were studied. Genetic variability was measured using isozyme
variation detected by starch gel electrophoresis of leaf tissue.
Most of the genetic variability was found within populations,
with little genetic variability among populations. A total of 11
loci were scored and variation was found at 18.2 percent of
the loci (2 loci) within each population and at three loci
among the populations (ADH-1, PGM-1, and 6PGD-1). The
results of this study show levels of within population genetic
variation in C. fasciculatum to be similar to another narrow
endemic of the Wenatchee Mountains, Delphinium
viridescens. Overall levels of genetic variation for C.
fasciculatum are higher than those predicted for species with
narrow geographic distribution. These relatively high levels of
genetic variation may in part be due to the unique
reprcxluctive strategies of orchids, and may allow this species
to persist in sites of varying disturbance and successional
patterns.

A biological mcxleVcomputer simulation for immune complex
(IC) mediated disease in Systemic Lupus Erythematosus (SLE)
has been developed (LUPUS). IC is considered to be the
primary pathological agent in this disease. Preliminary
experiments with LUPUS l) mimicked immune response, 2)
demonstrated IC concentration was dependent on only 3 of
21 mcxlel rate constants, and 3) generated IC concentrations
which correlated well (cc•.7) with disease activity in 32 SLE
patients. In this project, LUPUS was streamlined and rewritten
for SUN/Unix workstations using DSTool software (Cornell
University). LUPUS6 1) truncated non-rate determining
sequences, 2) eliminated reactions not associated with IC
removal and 3) refined mechanisms for three potentially
pathological steps. These models/simulations have proven
valuable in study of causal mechanism for disease in SLE
because they l) allow rapid rejection of proposed disease
mechanisms, 2) prompt asking new and precise questions,
and 3) allow experiments to be conducted rapidly without
economic, safety, legal or ethical considerations. LUPUS6 type
mcxlels have potential to direct and reduce experimentation
in animal (and human) mcxlels.

S1tJDIES COMPARING ULTRADIAN
MOVEMENTS OF THE LEAVES AND SHOOI'S
OF WIID AND CULTIVATED SOYBEANS
Kurt A. .Adolfson, and Wlllard L Koukkad Department
of Plant Biology, University of Minnesota, 144S Gortner
Avenue, St. Paul. MN SS108.
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11:30

The wild soybean (G. soja (Sieb. and Zucc.)] has been studied
very little compared to cultivated soybeans (Glvcine max (L.)
Merr.). This study examines and compares the ultradian
oscillations of shoots and leaves of these two species.
Cultivars (cvs) of G. max examined include: Biloxi, Corsoy,
Min soy, and Peking. Plants were grown from seeds or
cuttings in controlled environment chambers, and movements
were monitored under LD 16:8 or LL (ca. 24°C). Shoot
movements were monitored manually, as described
previously, and leaflet movements were monitored
electronically with "Hall effect" sensor and strip chart
recorder. Data were subjected to statistical analysis using the
cosinor model. Shoot rhythm parameters of G. soja were
more similar to previously reported parameters of Phaseolus
vulgaris, pole bean, than the cvs of G. max. Horizontal shoot
movement amplitudes of G. soja were significantly greater
than those of G. max. Horizontal periods for both species
were about 120 to 140 minutes. Vertical movements of G.
max, unlike those of G. soja, were too small to monitor.
Ultradian leaf rhythms were observed in G. soja, as have been
previously observed in G. max. Rhythm parameters may be
influenced by other aspects of movements, such as those
relating
to
vertical
orientation,
coiling
and
thigmomorphogenesis.
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4:40

VIBRATIONAL ANALYSIS OF AN EXTERNAL
CAVI1Y STABIUZED LASER DIODE

Jason Besiky, Hamllne University, St. Paul MN SS104
The purpose of our research was to quantify the stability of a
Sharp, LT024MDO, 780nm Laser Dicxle in an external cavity
configuration. The Laser dicxle was mounted in an external
cavity configuration using a diffraction grating to select the
optical feedback corresponding to a desired wavelength. An
enclosure was designed and built to isolate the diode and
cavity from room temperature fluctuations and mechanical
vibrations. A series of tests were conducted to test stability
and stability enhancement solutions. These tests included:
acoustic frequency scans that identified harmonic resonances
in the apparatus, temperature control methcxls for the cavity r
and laser dicxle, testing coupling methcxls for the cavity and ,
base plate in order to reduce mechanical vibration effects.
The result of this research has been to identify specific
sources of instability and to quantify relative stability increases
that resulted from configuration improvements. The increased
stability of the laser diode in this configuration allows it to be
applied in atomic cooling experiments.
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3:20

NONREACTIVE QUANTIJM SCATfERING
CALaJLATIONS ON PARALLEL

ARCIDTECTURES
Dean H. Brlesemdster, Melissa s. Reeves, Robert
Numrich and Donald G. Truhlar, Department of
ChemJstry and Supercomputer Institute, University of
Minnesota, Minneapolis MN 55455

In our research, we have used the deVogelaere method to
integrate the close-coupling equations to determine quantummechanical state-to-state transition probabilities on a
massively parallel architecture. The transition probabilities can
be compared with the cross section, an experimental quantity
obtained from molecular beam studies. Conventional methods
for integrating the close-coupling equations, a specialized
form of Schrodinger's equation for nonreactive scattering,
were developed for vector-pipeline supercomputers, such as
the Cray-2. These conventional methods do not parallelize
efficiently because they include eigenvalue and eigensystem
solve routines. The main objective of our research has been
to run an optimal calculation on a massively parallel
supercomputer. We selected the deVogelaere method because
its algorithm contains highly-parallelizable kernels such as
matrix multiplies. The chemical systems that we have studied
are He-H2 (both the Lester-Bernstein and Tsapline-KutzelniggRaczkowski potentials) and Hi-H2. The calculation has been
shown to run optimally on a Connection Machine massively
parallel supercomputer.

3:00

GIS AND TI1E HISTORICAL MAPPING OF
TI1E SOUI'H 1WO RIVER WATERSHED
DISTRICT, STEARNS COUNTY, MINNESOTA
S<X>tt Bryant, St. Cloud State University, 720 Fourth
Avenue South, St. Cloud, MN. 56301
The Public Land Office (PLO) was responsible for the original
township and range survey in most of the United States. The
portion of central Minnesota studied here was surveyed in
1858. This project digitized the 1858 survey of the South Two
River Watershed District (STRWD) to allow for a historical
view of land use. The original survey recorded water features,
lakes, streams, and marshes that cross the section line. Where
these features lie in the center of the sections is speculative,
only the points on the section lines are known.
The South Two River Watershed District wishes to
understand land use activities and the role in flooding . Using
current and historical information a base can be established
determining land use trends showing change over time. The
maps produced are compare the 1858 area (STRWD) with
more contemporary sources.
8:50

A TAXONOMIC STUDY OF TARDIGRADES
IN MINNESOTA
Tara L Buhl and Ellis J. Wyatt, Department of Biology,
Hamllne University, St. Paul, MN 55104.
A taxonomic study of terrestrial organisms in the phylum
Tardigrada was done in Minnesota during the summers of
1990, 1991 and 1992. One previous taxonomic study was
done in Minnesota (Boudrye, 1957), but only genus names
were given. Fifty-one sites from 30 counties in Minnesota
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were sampled. Various mosses and lichens were collected
from trees, soil and rocks. These were soaked in water and
rinsed to collect the tardigrades and their eggs. Specimens
were located under a microscope and fixed with ethyl alcohol
and glycerin. The tardigrades and eggs were then mounted
on slides in Hoyer's medium, and studied under phase
microscopy. Six genera and eight species were identified.
These were Milnesium tardigradum , Ramazzottius
oberhaeuseri, R. baumanni, Minibiotus intermedius,
Diphascon nodulosum, Ecbiniscus blumi, E. mauccii, and
Macrobiotus tonolli. Two more species in the genus
Macrobiotus cannot be specifically identified, but differences
and similarities to existing species are discussed. Anatomy of
specimens including a comparison of our findings with the
results of other authors will be included. Distributional
anomalies will also be pointed out.

3:20

VARIABIU1Y WITHIN PUROIASED WOOD
OIIPS AT A MINNESOTA PAPER Mll.L
Douglas Cobb, University of Minnesota, College of
Natural Resources, Kaufert Laboratory, 2004 Folwell
Avenue, St. Paul, MN 55108
Since wood chip suppliers are paid on a weight-basis and
penalized for excessive sawdust and bark contents, precise
evaluation of the purchased chips is in tlie best interest of
both the chip supplier and the mill purchasing the chips. A
study was conducted at a Minnesota paper mill to analyze
current sampling methods, variability within samples and
seasonal variability. Thirty-two chip trucks were sampled
during the period from June 23 to July 21 and nineteen trucks
were sampled on December 30 and 31. Approximately a
1000 gram portion of the 223 samples of Aspen wood chips
was analyzed for variability in eight categories on a Chip
ClassTM chip classifier, including sawdust and bark content.
The samples were then dried in an oven overnight for
moisture content determination. For each category, the
normal sample taken by the truck driver was compared to
three test samples taken from the rear, middle and front of
the truck. The findings of the study concluded that there were
significant statistical variations in the moisture content
between the drivers' samples and the test samples, testing at a
95 percent confidence level. There were also significant
statistical seasonal variations in the moisture content. The
study also concluded that there were no significant statistical
variations found between the drivers' samples and the test
samples for either the bark or sawdust content.

9:30

SCANNING ELECfRON AND UGlff
MICROSCOPIC OBSERVATIONS OF GARUCINDUCED OIANGES DURING VIRUS-CEIL
INTERACTIONS
Adam c.ockrell and E. E. Brako, Biology Department,
Winona State University, MN S5987
Previous studies have shown that garlic decreases both
infectivity and yield of herpesviruses. To investigate how
these decreases are brought about SEM was employed to
observe the initial stage of herpesvirus attachment to RK-13
cells in the presence and absence of garlic. In addition, the
effect of garlic on viral CPE (cell rounding,'syncytia formation)
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was studied by light microscopy. For the ultrastructural study
Equine Herpes Virus Type 1 (EHV-1) was exposed to an
aqueous garlic extract and inoculated onto RK-13 cells. The
cells were washed twice, incubated at 4C for 30 minutes, and
processed for SEM. For the light microscopic study monolayer
cultures of RK-13 cells were treated with garlic before and/or
after inoculation with EHV-1. No viral particles were found on
RK-13 cells in the presence of garlic, as revealed by SEM, in
contrast to many particles of EHV-1 on the surface of cells in
the absence of garlic. Light microscopic observations showed
both syncytia and rounded cells in all the infected cultures,
except those treated with garlic before and after inoculation
with the virus. These exhibited only rounded cells. The above
results suggest that garlic decreases herpesvirus
infectivity/yield in part by interfering with virus adsorption
and syncytia formation.

( 4) comment on the species' status in Minnesota. Specimens
were successfully collected from early May through midAugust, 1992, using minnow traps and seines, confirming the
species' current presence in the lake. Results indicate possible
local variations in morphology, growth rates, reproductive
capacity, and feeding habits when compared to current
descriptions of life history. Relative to other areas of its range,
this species appears to be less threatened in Minnesota, yet
knowledge of its distribution and life history must be
improved if it is to escape extirpation.

2:20

ABRASION RESISTANCE QUANTIFICATION
OF OPTICAL AN11-REFLECI1VE COATINGS
Kdth C. Evanson, Department of Materials Science and

Engineering, 151 Amundson Hall, 421 Washington
Avenue SE, University of Minnesota, Minneapolis, MN

4:20

ALTERNATIVE DEFINTI1ONS FOR NA11JRAL
MONOPOLY
Jeff Cordray, 1556 Yellowhead Rd., Bemidji, MN 56601
In recent years, some economists have expanded their
definition for natural monopolies. This paper focuses on the
differences between the traditional definition and the more
recently developed, subadditivity of cost. Moreover, these
alternative definitions of natural monopoly will result in
different alternatives with respect to various policy
implications. The more recently developed subadditivity of
cost definition was found to classify more industries as natural
monopolies. This is due to the fact that economies of scale is
sufficient but not necessary, according to subadditivity
standards, to achieve the presence of a "natural monopoly".
However, to allow for a clearer understanding of the concepts
involved, this paper has been restricted to only addressing
s ingle output production. A "natural monopoly" with
diseconomies of scale can change to another form of most
desirable market structure based on demand. Moreover, a
change in demand could cause a regulator to allow
competition to enter, which is not even a consideration with
traditional definitions. Hence, with subadditivity the industry
regulator must keep a closer watch over demand. The
accuracy of demand estimates might very well be the
deciding factor for which definition is implemented in future
policy decisions.

9:30

NOTES ON TIIE UFE HISTORY OF TIIE
PUGNOSE SIDNER (NOTROPIS ANOGENUS)
AND aJRRENT STATIJS IN MINNESOTA
Matthew R. Doering'!lfeld, Gustavus Adolphus College,
800 W. College Ave., St. Peter, MN 56082
The pugnose shiner, Notropis anogenus, has been described
as one of the rarest cyprinids of the United States and Canada
(Bailey 1959). Recent efforts to collect this species have
shown it missing from lakes and rivers where it was
previously located. This apparent reduction of its original
range may be cause for future concern. Because of its rarity,
little is known of its life history. The objectives of this study
were to 0) verify its existence in Fish Lake, Lesueur Co., MN
where it was last collected in 1961, (2) make an assessment of
its relative abundance if found, (3) compare life history
information of collected specimens to current knowledge, and
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A method is presented for consistently abrading multi-layer
anti-reflective coatings on curved optical surfaces. A novel
method of characterizing the surface damage with
transmission spectrophotometry allows for the abrasion
resistance quantification of various optical coatings. A model
relating the coating's surface roughness and resulting
scattered light with the spectrophotometer data is also
presented. Coated lenses considered to have high abrasion
resistance are compared with those having lower abrasion
resistance. A threshold applied load and number of
consecutive abrasions is identified as the failure point after
which extensive damage occurs. The differences noted
between the lenses with lower abrasion resistance attest to
the high sensitivity of this testing method.

10:50

TIIE EFFECI'S OF COMPETITION ON
SEEDLING GROWIH IN DIFFERENT
POPUI.ATIONSOFCOCKI..EBUR

(XANTIIIUM STRUMARRJM)
Jane L Hartleben and MlchaelA. Farris, Biology
Department, Hamllne University, 1536 Hewitt Ave., St.
Paul, MN 55104.

The eventual success (survival and reproduction) of a plant is
often determined at the seedling stage. The purpose of this
study was to determine the effects of competition on the
physiology, morphology, and growth of cocklebur seedlings
from two different localities. Fruits were collected from
southern Minnesota and Montreal, Canada, and were planted
in 15 cm pots. Half of the pots contained two-week old
bluegrass seedlings to generate interspecific competition.
Plant height, leaf number, leaf size, and various physiological
measurements were taken weekly for five weeks. Seedling
emergence and flowering dates were also recorded. During
the first three weeks of growth, there was a significant
interaction between genotype and environment for plant
height and leaf number. Canadian plants were affected less by
competition than Minnesota plants; however, Minnesota
plants were generally larger. This interaction disappeared as
the plants matured . During weeks 4-5, the effects of
competition were strong, while the effects of genotype were
inconsistent. The gradual decline in the significance of
sourceXcompetion interaction suggests that maternal
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environmental effects played a significant role in the early
growth of these seedlings. Further analysis of physiological
traits and growth rates may clarify the process by which these
size differences arose.

9:10

A SEAROI FOR FACTORS DETERMINING
TIIE ABUNDANCE OF HAI.OBA.TES MICANS
IN TIIE CARIBBEAN SEA

Leah Feinberg, 1618 St. CJaJr Avenue; St. Paul, MN SSlOS

Only five species of the insect genus Halobates are known to
live on the open ocean, and only one, Halobates micans, has
been found on the Atlantic Ocean and the Caribbean Sea.
This study focused on the micro scale distribution of this
species in the Southeastern Caribbean from November to
January in 1991-2. Data for this study was collected from 38
neuston tows taken at night and during the day on board the
research vessel Westward. There is very little known
specifically about the life history of Halobates micans. The
abundance of prey and egg attachment sites (i.e., floating tar
and plastics) have been suggested as being determinants of
Halobates abundance. However, there was a lack of
correlation found between the number of Halobates and the
amount of tar and plastics found per tow. The study did not
show a correlation between the number of Halobates found
per tow and the density of zooplankton per tow. The results
showed significantly more Halobates collected during
nighttime than daytime tows. This was especially evident in
the adult population, suggesting that adult Halobates can see
and avoid neuston nets in daylight.

9:50

DYNAMICS OF POPUIATION GROWIH

Jennlfcr Fess, College of Saint Benedict, SalntJoseph,
MNS6374
The objective of this project was to examine the dynamics of
population size based on age-specific life history parameters,
as well as on genetic information. Two basic models were
developed and exercised based upon the Leslie Matrix. The
first model examined different life history patterns and their
impact on the resulting dynamics of population growth. The
second model" expanded the first to include different
genotypes. The life history parameters, fecundity and
survivorship, were the same for both models. Four fecundity
patterns represented age-specific fecundity that is
monotonically increasing, monotonically decreasing, constant,
and peaking at an intermediate age; three survivorship
patterns represented classic age-specific types O, II, and III).
From these age-specific life history characteristics, twelve
fictitious data sets were created for each model. The genetic
~o~el was exercised to examine the genetic impact of
immigrants on a population, which was otherwise genetically
homogeneous. Impact was measured by the variation in allele
frequency. These simulation results support the conjecture
that some kinds of species, as defined by their life history
characteristics, are especially susceptible to genetic
perturbation.
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4:40

TIIE ROLE OF LIPIDS IN ANESTIIETIC
RESISTANCE IN DROSOPHilA
MELANOGASTER

Paula Fritsch, Winona State University, Biology
Department. Pasteur Hall, Winona, MN SS987
Drosophila melanogaster is increasingly used as a model
system for anesthesia studies. Lipids may play a role in
resistance by sequestering the hydrophobic anesthetics from
nervous tissue. Alternatively, changes in membrane lipid
composition (phospholipids and/or cholesterols) may
contribute to resistance through alteration of neuron
membranes. This project studied the relationship of lipids to
anesthetic resistance in a strain of Drosophila melanogaster
with a high level of halothane resistance produced by 13
generations of mass selection. This strain's EDS0 was 2.3
times that of the unselected control. Total lipids were
extracted using the method of Folch. The concentration of
total lipids was determined gravimetrically. The average
percent of total lipids + standard error was 8.73 ± 0.08 for the
resistant strain and 7.57 ± 0.03 for the control, an increase of
15.3 percent. Currently, we are continuing the analysis by
separating lipid subclasses by thin layer chromatography and
analyzing the fatty acid composition by gas chromatography
analysis. We hope that the results from this project will give
some insight into the mechanisms of anesthetic resistance.

2:40

A Sn.JDY OF INFUJENCE RJNCI1ONS IN
ROBUST REGULARIZED IMAGE
RESTORATION ALGOR.11l1M

Bin Fu, University of Minnesota - Duluth, Department of
Computer Engineering, Duluth, MN 55812
Image restoration refers to the process of estimating the
original image from its degraded representation in the form of
the received image, or data. Nonlinear image restoration is a
complicated problem that receives increasing attention.
Recently, a novel robust nonlinear image restoration approach
was introduced, which combines the properties of regularized
and robust estimation schemes. The least square part of the
regularized optimization scheme is modified through a robust
influence function. In this presentation, a very important issue
of this approach, namely the behavior of the robust functions
in terms of parameters, is extensively studied. In order to
accelerate the convergence of the robust regularized
algorithm, a simple Hessian modifier is embedded in the
algorithm throughout the implementation. The final estimate
image depends upon the limit, slope and the optimal
regularization parameter. Due to the nonlinear form of the
robust regularized criterion, the effects of the different
parameters are not obvious. The redescending function,
referred to as the soft-limiter is employed as influence
function. It is demonstrated through image restoration
examples that it is very important to choose the parameters of
the influence functions correctly, since they directly influence
the estimate. The estimate pictures and several quantitative
measures are presented as quality measures. It is presented
that the smaller the turning point of the influence function
employed, the more edges can be reconstructed without
significantly compromising the noise suppression capabilities
in the robust algorithm.
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3:00

10:30

11IE PSYOIOLOGICAL AND
PHYSIOLOGICAL EFFECl'S OF CAFFEINE ON
REACl1ON TIME: A STIJDY ON MALE
COUEGE STIJDENTS
Bradley R. Fulton and PaulJ. Gearhart, Box 618, Saint
John's University, C.Ollegevllle, Minnesota 56321

FUZZV-LOGIC-BASED CONfROL SYSTEM
USING 11IE TMS320 PROCESSOR
Anders Gnas, Curtis Wischnewski, Marek Patyra,
Michael Zervakis, Dept. of C.Omputer Engineering,
University of Minnesota - Duluth, 10 University Drive,
Duluth, MN 55812

In this study we explored whether the effect of three levels of
caffeine on reaction time is physiological, psychological
(expectancy) or both. A total of 120 eighteen to twenty-threeyear-ol d male students from Saint John's University
participated. Each subject attended one of twelve
experimental sessions, and during these sessions the groups
either ostensibly received caffeine at one of three levels,
knowingly received caffeine at one of three levels, received a
placebo at one of three levels, or knowingly did not receive
caffeine. Each session's pre- and post-treatment mean reaction
times were computed; we used a computer program to
measure reaction time. The difference between these means
were calculated for each session, and labeled Before-AfterDifference (BAD) . A Pearson's correlation produced a
significantly positive correlation between the subjects' average
daily caffeine intake (obtained from a post-experimental
questionnaire) and the BAD of those who received a placebo,
and a significantly negative correlation between the subjects'
average daily caffeine intake and the BAD of those who were
knowingly given caffeine. These correlations suggest an
expectancy effect and a tolerance to caffeine.

This paper studies the applications of the TMS320 microprocessor in the implementation of a control system based on
fuzzy-logic. The TMS320 i.s an ideal processor for fuzzy-logic
control systems because of its ability to process arrays of
numbers quickly. In addition to this advantage, we implement
several improvements in the fuzzy-logic that greatly increase
the speed of operation and enhance the system's ability to
control a dynamic process. One novelty of our approach is
the inclusion of uncertainty in the fuzzy input vector.
Previous implementations used a single spike at the measured
value as the input vector, whereas we use a triangular shape
to represent both the measurement and its uncertainty. The
traditional representation of a fuzzy rule involves two vectors,
one for the implication and one for the conclusion. We
reduce this requirement to one vector and two values by
using a linear transformation of the implication to produce
the conclusion . This modification reduces the memory
requirements, decreases the computational complexity and
increases the operating speed as well as results in a sharper
response of the entire system.

2:20

10:S0

EFFECl'S OF KETOSIS ON HEPATIC
INTEGRITY AND STRUCilJRE
Latricia Gleiter and Ed W. Thompson. Winona State
University, Department of Biology, P.O. Box 5838,
Winona, MN 55987
Ketosis can be induced by carbohydrate deficiency causing
metabolism of fatty acids and an increase of ketones in the
blood. This condition produces degenerative changes in the
liver known as fatty liver disease. Ketosis occurs in many
ruminants, dogs and humans. Providing an alternate energy
source in the form of glucose and stimulating metabolism
with steroids is a common treatment. This treatment
eliminates the clinical symptoms but it is uncertain if it lessens
the accompanying liver damage. To determine if this is the
case, three groups of male Sprague-Dawley rats were
established: normal controls, ketotic animals, and treated
ketotic animals. Ketosis was induced using a high fat diet, and
treated animals were given glucose and dexamethasone
intraperitoneally after ketosis was verified. Ketone levels in
urine and blood, and weight loss or gain were monitored and
liver damage assessed using SGOT and SGPT test kits. After 4,
8, and 12 weeks the animals were sacrificed and their livers
examined grossly and microscopically. SGOT and SGPT
remained elevated in both ketotic and treated ketotic animals
and deposition of fats was evident in the livers. This sugg~
that treatment of ketosis does not alleviate the accompanying
liver damage.

34

SYNTIIESIS OF A NEW PHOfOOIROMIC
COMPOUND
Jeremy Hans, University of St. Thomas, Dept. of
Chemistry, 2115 Summit Ave., St. Paul, MN 55105
A new spiroindolinobenzoxazine photochromic compound
was synthesized via a five step organic synthesis from an
amino-substituted benzene derivative and 3,5dimethoxyphenol. The photochromic nature of the product
was verified by irradiating a chloroform solution of this
compound with ultra-violet light, at which the solution turned
a purple color. This compound was analyzed using proton
NMR and spectrophotometric techniques, and it possesses
potential for use in lens coatings for eyeglasses.
·

8:30

11IE EFFECT OF ALUMINUM ON
EMBRYONIC BONE MATRIX SYNTIIESIS
Theresa A. Hill, Department of Biology, University of
Minnesota - Duluth, MN 55812.
Aluminum (AI) toxicity has been implicated in the
pathogenesis of bone disorders in both adult and embryonic
systems. Previous studies in our laboratory have shown that
Al administration causes a transitory mineralization defect
which is accompanied by a gross malformation of the
embryonic tibia. This study investigated the influence of
chronic and acute aluminum treatment on the synthesis of
embryonic chick bone collagen, the major component of
bone matrix. This was done to determine whether the
mineralization defect is due to a delay in bone matrix
formation or a direct effect on matrix mineralization. White
Leghorn eggs were injected via the air sac using three
methods of treatment: I) Al citrate (6 µmols), Na citrate (6
µmols), or Naa was injected on day 8 of incubation, 2) Al
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citrate (6 µmols cumulative), Na citrate (6 µmols cum), or
NaCl was injected on days 8 through 11 of incubation, 3) Al
citrate ( 12 µmols cum), Na citrate ( 12 µmols cum), or NaCl
was injected on days 8 through 15 of incubation. Nine-to 15day embryos were radiolabled with 14 c proline. After 24
hours the tibias were removed and collagen synthesis was
measured by the method of Peterkofsky and Diegelmann.
Bone protein content was determined by the BCA assay and
collagen synthesis was expressed as DPM per mg protein.
There was no significant difference in the amount of collagen
synthesized by Al citrate-, Na citrate-, or NaCl-treated embryos
for any treatment method on any of the days sampled. These
results support the hypothesis that Al citrate administration
influences early tibial mineralization without having an effect
on early matrix synthesis.

5:00

DESIGN OF FLOURINATED IJQUID
CRYSTAL MIXTIJRES FOR SCATTERING
DISPLAYS
Tyson Hoffmann, Hamllne University, 1536 Hewitt Ave.,
St. Paul, MN 55104

3:00

Carl N. Iverson, Gregor Gorsic, Dept. of Chemistry,
University of St. Thomas, St. Paul, MN 55105

"

4:40

DETERMINANTS OF COMMEROAL BANK
LOAN SUPPLY

Ted Holmes, Department of Economics, St. Cloud State
University, 720 Fourth Avenue South, St. Cloud,
Minnesota 56301

The purpose of this study is to examine the factors that
determine the growth of bank lending within the United
States, focusing on managerial as well as macroeconomic
factors. Bank loan growth fluctuations are a response to both
demand and supply related determinants. This inquiry seeks
to identify the supply-side determinants. This study uses
multiple regression models to identify the relationships
between commercial bank loan growth and relevant supplyside variables. Monthly time series data dating from January
of 1989 to June of 1992 are used. This study finds that the
level of bank asset risk, the securities to total loans ratio and
the money supply are Important factors in determining the
volume of lending, and suggests that supply-side factors do
account for much of the recent variability in loan growth.
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Nitrogen based ligands, bis-imidazol and bipyrimidine, have
been synthesized that chelate to transition metal centers.
Several square planar palladium complexes using these
ligands have been synthesized and characterized. The
bipyrimidine ligand also is interesting in that it has two
bidentate binding sites. This allows for the synthesis of
bridged organometallic complexes. The prospect of preparing
electrically conducting polymers from these complexes will
be discussed.

9:50
Scattering displays have potential applications in billboards
and other non-video rate displays. These displays offer
advantages in stability and low energy consumption. Liquid
crystals in scattering displays can be made to align
homeotropically. Homeotropic alignment is characterized by
a uniform alignment with the long axes of the molecules
perpendicular to the surface of the cell. Laser or thermal
addressing can be used to destroy this alignment to produce
imaging. This study examines the use of fluorinated liquid
crystal mixtures for such a scattering device. A suitable liquid
crystal mixture must have a broad temperature smectic A
range and be readily aligned homeotropically. Fluorinated
liquid crystals have an advantage over their hydrocarbon
counterparts in that they have increased smectic A states and
suppress nematic states. Writing and erasing of display cells
has been achieved, however, consistent homeotropic
alignment has been a problem.

PREPARATION OF HETERONUUEAR
BICYCIJC COMPLEXES

THE EFFECT OF GARIJC ON CELL
VIABIIJTY AND HERPESVIRUS INFECTIVITY

Lynn M. Kemmetmueller and E. E.. Brako, Biology
Department, Winona State University, Winona, MN

55987
The effect of garlic on cell viability and herpesvirus infectivity
was studied in vitro. Anchorage-dependent 3T3 cells and
equine herpesvirus (EHV-1) were exposed to different
dilutions of aqueous garlic extract (AGE) made from
organically-grown garlic (AGE-O), "regular• supermarket
garlic (AGE-R), and commercially-prepared garlic tablets
(AGE-C). After exposure to AGE, cell viability was assessed
by measuring % viability, seeding efficiency, and number of
mitotic figures per microscope field. Virus infectivity was
measured by titrating the sample using Reed and Muench's
50% endpoint method. At 4h post treatment with 1:1000
dilution of AGE-O, R, or C, 3T3 cells exhibited higher %
viability than untreated control cells. By contrast at 2h post
treatment with 1:10 dilution of the extracts, the cells displayed
lower % viability relative to control cells. AGE-R was most
potent, whereas AGE-O and AGE-C appeared similar in
potency. While seeding efficiency remained similar for treated
and untreated 3T3 cells, the number of mitotic figures per
microscope field was slightly higher for cells incubated in
1:1000 dilution of AGE-O and R. Overnight incubation of
EHV-1 in AGE-R resulted in a ten-fold drop in virus titer. The
in vivo significance of the above findings requires further
investigation.

5:00

DEVELOPMENT OF AN ASSAY FOR THE
EPITOPE EXPOSURE OF TIIYIAKOID
MEMBRANE PROI'EINS

Anwar A. Khan, RlllA. Reuter, and Steven P. Berg,
Biology Department, Winona State University, Winona,

MNSS987
Characterization of topology of Photosystem II (PS-II) proteins
of thylakoid membranes requires a reliable assay. Our lab
uses monoclonal antibodies to study the organization of PS-II
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protein complex of spinach thylakoids. Our assay system
measures the exposure of monoclonal antibody binding sites
on the stroma or lumen side of thylakoid membrane. A
positive binding event indicates the location of a particular
epitope of a particular PS-II protein. Right-side-out (RSO) and
mixed (RSO + inside-out OSO)) thylakoid membranes are
used to challenge the monoclonal antibodies in this
experiment. The binding of both primary and secondary
antibodies are carried out in microcentrifuge tubes. Thylakoid
membranes, with bound primary and secondary antibodies,
are then collected on a 0.45 micron metricel membrane filters
with a Millipore filter system. Strips of these filters (0.45 cm2)
are cut out and inserted into the wells of 96-well ELISA plates.
Substrate for secondary antibody conjugated enzyme is added
to the wells and read after an appropriate incubation.
Our lab has four monoclonal antibodies which bind to
epitopes of known thylakoid exposure . These four
monoclonal antibodies are used as internal standards. The
ratio of primary antibody bindings in RSO and mixed
thylakoid membranes indicates the exposure of a particular
epitope of a particular protein . The practical problems
associated with this assay system are immense due to several
variables. This assay system is not fully functional yet.
However, once developed it should allow us to quickly and
efficiently determine the exposure of all the protein epitopes
for which our lab has monoclonal antibodies.

10:30

PHOTOPERIODIC EFFECfS ON LEAF
DEVELOPMENT IN BIACK. COTI'ONWOOD
(POPUWS TRICHOCARPA)
Rick Klevorn. Glenn Howe, Wesley Hackett, Glenn
Fumier, University of Minnesota, Department of Forest
Resources, St. Paul Minnesota, 55108
Photoperiod is one of the major factors controlling the onset
of dormancy in trees. One of the earliest events in dormancy
induction is the formation of a terminal bud. The terminal
bud is enclosed by bud scales which are derived from
enlarged stipules and aborted laminae. This change in the
developmental pathway of the leaf is induced by short days.
Our goal is to determine whether the photoperiodic control
of the leaf developmental pathway is similar in black
cottonwood from different latitudes. We observed rooted
cuttings of five clones of black cottonwood from three
latitudinal regions. For each done the apices on half of the
trees were dissected and all the leaves and primordia were
counted. The remaining trees were placed in a growth
chamber under a 9-hour photoperiod to induce budset. These
trees were observed every two days to determine how many
of the primordia developed into leaves before budset
occurred . This allowed us to deduce which primordium
formed the first bud scale leaf Preliminary results suggest that
in the middle latitude clone (49° N lat.) the last formed
primordium under long days is the last fully formed leaf to be
produced after transfer to short days. In the two northern
clones tested (54° N lat.) the bud scales develop from
primordia that were initiated prior to transfer to short days. In
contrast, the two southern clones (40° & 34° N lat.) seem to
produce primordia in the short day treatment that will
develop into leaves. This demonstrates that the photoperiodic
control of leaf development varies among latitudinal ecotypes.
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8:30

ISOIATION OF RIBOSOMAL PROTEIN
GENES FROM ARABIDOPSIS TIIAIJANA
USING SIMIIAR SACCHAROMYCES
CEREVISIAE SEQUENCES
Deanna M. Koepp, Department of Biology, Gustavus
Adolphus College, St. Peter, MN 56082
Ribosomal protein genes code for the individual proteins of
ribosomal subunits. Ribosomes are the sites of protein
synthesis in all cells. Comparison of ribosomal protein gene
sequences of different organisms provides information about
the evolutionary path of individual ribosomal protein genes.
We are studying these evolutionary relationships by
attempting isolation of ribosomal protein genes from an
Arabidopsis thaliana cDNA library using Saccharomyces
cerevisiae ribosomal protein genes as hybridization probes.
Hybridization of heterologous DNAs with sequence similarity
is useful method for isolating genes of interest. Using
Southern blot analysis, we have identified several genomic A.
thaliana DNA sequences that are able to hybridize under
stringent conditions with three S. cerevisiae ribosomal protein
genes, coding for proteins #39, #51, and #52, used as randomprimed probes. In addition, twelve A. thaliana cDNA library
clones have been isolated using these S. cerevisiae genes as
hybridization probes . Characterization of the A. thaliana
cDNA clones by subcloning and DNA sequence analysis will
determine if we have isolated A. thaliana genes that are
ribosomal protein genes.

2:40

A NOVEL PROTOCOL FOR THE
PREPARATION OF C GLUCOSIDES VIA
STEPWISE AdE

Christopher Kuehl, Irina Smollakova, Ronald Caple,
Univ. of Minnesota - Duluth, 10 University Drive, Duluth,
MN 55812
Stepwise AdE is a modern synthetic method for creating new
carbon-carbon bonds out of AdE reactions. The concept
behind this method is a non-traditional approach to the
synthesis problem that is based upon the manipulation of the
classical AdE mechanism. Since the classical mechanism
involves a transient carbocationic intermediate stabilization of
this intermediate can lead to a separation of the individual
steps of the AdE process, thereby leading to a technique for
varying the nature of the electrophile (E+) and nucleophile
(Nu") over a broad range. Utilization of the episulfonium ion
(AdE adducts of alkenes with ArSCl generated upon the
action of Lewis acids) as a stable electrophilic intermediate
has been found to be capable of alkylating various carbon
nucleophiles (Nuc) with complete regio- and stereospecifity.
The tandem sequence of the AdE reaction of 1-alkoxy alkenes
with ArSCl and coupling of the formed "in situ" adducts with
a set of 1t-donors has been elaborated as a novel procedure
for the preparation of polyfunctional adducts from simple
precursors. It was anticipated that application of this reaction
to unsaturated carbohydrate derivatives might offer novel
opportunities for the preparation of chiral compounds,
promising intermediates for the synthesis of C-glycosldes.
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AN EXPLORATION OF TIIE CONVERGENf
AND DISCRIMINANT VALIDITY OF
VARIOUS MEASURES OF CODEPENDENCY
Marcella I. Lee, Richard A. Kolotkln. & Phillip L Rice,
Moorhead State University, Box 329, Moorhead, MN
5656o
2:00

Codependency has become a popular topic in both clinical
and counseling settings. Despite the widespread use of the
term codependency in applied settings, it has not been clearly
or consistently operationalized. This situation persists despite
the wide appeal of codependency to those in practice, the
current assertions made concerning the "codependent
person,• and the assumed etiological contributions of this
construct to various disorders. In an attempt to examine this
lack of definitional specificity, the following study was
designed to determine the psychometric properties of several
measures of codependency, and to evaluate their reliability
and validity. The study examines these inventories using 150
introductory psychology students enrolled at Moorhead State
University as subjects. They will be asked to complete several
measures of codependency, the Minnesota Multiphasic
Personality Inventory-2 (MMPI-2), the Coopersmith SelfEsteem Inventory (Coopersmith, 1984), the Fear-of-Intimacy
scale (Descutner & Thelen, 1991), the Interpersonal
Dependency scale (Hirschfeld et al., 19m, the Short Alcohol
Dependence Data (SADD) Questionnaire (Davidson &
Raistrick, 1986), and several measures thought to be unrelated
to codependency. Data will be examined using correlational
analyses to determine which currently available measures of
codependency represent sound, psychometrically valid
operational definitions of this construct.

9:10

INVESTIGATION OF TIIE CIRCADIAN
RHYl1IM OF GAMMA INTERFERON
INDUCED I-A EXPRESSION IN PERITONEAL
EXUDATE MACROPHAGES
Allee long and Tammie St. John, Macalester College,
16oo Grand Ave., St. Paul. MN 55105
The competence of specific cellular immune responses
depend on the expression of Class II glycoproteins on antigen
presenting cells (APC). Class II (Ia) presents antigen to T
helper cells, thus initiating the . immune response. It is
theorized that the level of APC la expression directly effects
the strength of immune responses. Populations of BCG
stimulated peritoneal macrophages have been shown to
express la with a circadian rhythm. This may cause antigen
presentation to be more effective at different times of day.
Gamma interferon (INF), secreted by T helper cells, upregulates la expression. If gamma INF regulation of la shows
a circadian rhythm, the competence of cellular immune
responses may be time dependent. We are investigating the
circadian rhythm of la expression by gamma INF stimulated
peritoneal exudate cells (PEC). PEC's are harvested from
Balb/c mice at 12 AM, 6 AM, 12 PM, and 6 PM and incubated
for 48 hours with gamma INF. Cells are fixed and stained for
la expression by immunocytochemistry. The average
percentage of cells expressing la was =-70% and =-73% for the
12 PM and 6 AM trials respectively. Research is in progress for
the remaining trials.
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9:50

MEfflODS OF CONI'ROlllNG REED
CANARY GRASS (PHAIARIS

ARUNDINACEAE)
Mark Lyford, St. OJaf College, Northfield, MN 55057
Removal of Phalaris arundinaceae from invaded wetlands is
the first step in restoring native species. This study dealt with
the removal of reed canary grass using several techniques of
cutting and spraying. Four treatments were applied to plots,
and of these four treatments those involving use of a
glycophosphate spray clearly produced the best control.
Complete eradication of plants was achieved In sprayed plots.
Germination of Phalaris arundinaceae seeds within these plots
uncovered deeper problems of reclamation. Eradication of
seeds from the seed bank may be possible with combinations
of spraying and burning. Further research in this area is
needed to provide a complete answer.

MONEY IN TIIE AGGREGATE PRODUCflON
FUNCflON - EVIDENCE FROM GERMANY
AND TIIE UNITED KINGDOM.
Russel McCullough, Dept. of Economics, St. Ooud State
University, 720 Fourth Avenue South, St. Qoud, MN
56301
5:00

In spite of a large body of empirical evidence on money
demand, Its contributions to the aggregate production
function has not been thoroughly examined. To this end,
there are two major lines of thought: one enters money into
the production function as an input (Sinai and Stokes, 1972),
while the other views money as a contributor to the rate of
growth of productivity (Nguyen, 1986).
This study is an extension of Sinai and Stokes' model in
which two different definitions of money (Ml and M2) have
been incorporated into a Cobb-Douglas production function
for Germany and the United Kingdom. The empirical findings
of the paper tend to suggest that money enters the function
as an input. However, contrary to Sinai and Stokes'
conclusion and consistent with Nguyen's, the paper
demonstrates that money is a good proxy for a linear time
trend, not the other way around.

4:00

NASH'S SOLUTION TO TI1E 1WO PERSON
BARGAINING PROBLEM
Claude Martine, 1903 Delton Ave. N.W., Apartment
#307W, Bemidji, MN 566ol
Bargaining problems may exist between two people, two
nations or between labor and an employer. The paper
presented focuses on the problem of two person bargaining
involving individuals who have the opportunity to collaborate
for mutual benefit.
The paper describes the game theoretic solution to the
two person bargaining problem which Nash developed. The
analytical basis of this problem originates from a non-zero
sum game which involves risk as opposed to uncertainty. The
paper discusses the von Neumann and Morgernstern
expected utility function which is employed by Nash, as well
as the concept of a two-person non-zero sum game. Also
discussed is Nash's original solution involving both
cooperative bargaining and the extension including threats.
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Nash's solution is the maximum product of each player's
expected utility function. Nash justified his solution as being
unique by stating a few initial assumptions of the bargaining
game and stating axioms for which the solution must follow.
Although Nash's solution may be unequitable, it is important
because it shows that a Pareto optimal solution can be found.

and/or thermal stress We believe the stress led to the
annealing of the insulator and thus a decrease in its density of
defects which improved its insulating ability. This project is
supported in part by a grant from the National Science
Foundation and the institutional Faculty Research Grant
awards.

8:30

9:10

RELATIONSIDPS AMONG HABITAT
CHARACI'ERISTICS AND MUSSEL
COMMUNITY COMPOSmON AT
INTERSTATE PARK, ST. CROIX RIVER,
MINNESOTA, WITH EMPHASIS ON TIIE
FEDERAllY ENDANGERED WINGED
MAPLELEAF MUSSEL, OUADRUIA FRAGOSA
James March, Department of Biology, Macalestcr
College, 16oo Grand Avenue, St. Paul MN 55105

A field examination of a community of mussels in the St.
Croix River at Interstate Park was conducted in the summer of
1992. The community was quantitatively sampled using
SCUBA. At 15 sites along the mussel bed, 10 0.252 quadrats
were taken. The top 10 cm of substrate were removed and
substrate size was determined using a series of sieves. All
mussels found within the substrate were identified and
measured. Water depth, flow and total suspended solids were
also analyzed. A total of 1174 individuals, representing 29
species, were collected. Truncilla truncata was the dominant
species, comprising 58.5 percent of the community. Mussel
community richness and density were significantly related to
the size of the sediment and water depth. Only one Quadrula
fragosa was found in the original 150 quadrats but 10 more
were discovered during searches specifically for Q. fragosa.
There were no significant differences in the community
structure or major habitat characteristics (substrate or water
depth) in quadrats with or without Q. fragosa. There were
however significant differences in mussel density and species
richness. Quadrula fragosa seems to inhabit only premier
mussel habitat where there is a dense, rich mussel community
and thus the protection of quality mussel habitat is needed to
insure the survival of this species.
2:00

ELECfRICAL CHARACTERISTICS OF TIIIN
FilM CAPAOTORS
Benjamin A Meler, Department of Physics, Moorhead
State University, Moorhead, MN 56563

The lack of native oxides on some semiconducting materials
has led to the investigations of the possible use of organic
materials as an alternative dielectric medium in MIS
(metaVinsulator /semiconductor) devices In this research, the
capacitance-voltage (C-V) behaviors of MIS structures
containing an insulating film of stearic acid were compared
with an oxide bearing MIS structure. The devices with organic
insulators were created in vacuum (-10-7 Torr) by thermally
depositing stearic acid films and aluminum electrodes onto ntype silicon substrates C-V measurements at various
frequencies were made on the samples using a function
generator, a Jock-in amp, and a C-V plotter. The C-V curves
were typically flat indicating a poor quality MIS device
however, some devices did exhibit the expected response
after the insulating film had been exposed to an electrical
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DETECTION OF IMMUNOGWBULIN
RECEPTORS ON MATURE BRUGA MALA.YI
WORMS
Rugaya Mohamed, Debbie Retnoningrum, Patrick
aeary, Department of Microbiology, University of
Minnesota, 420 Delaware St. S.E., Minneapolis, MN 55455

Adult Brugia malayi, the worm responsible for human
elephantiasis, possesses an immunoglobulin receptor that
specifically binds the IgG4 subclass. The receptor was isolated
by sonication and extraction in buffer with SOS. Immunoblot
analysis showed that extracts contained a protein that bound
IgG4 myeloina protein. SOS-PAGE and Western blot analysis
consistently revealed a 97 kDa band that strongly bound
IgG4. Extraction under the same conditions did not release an
IgG4 binding protein from B. malayi L3 larvae. The role of
this receptor in worm pathogenesis will be discussed.
11:10

TRANSFORMER AND TRANSFORMER-2
GENE EFFECI'S ON SEXUAL DIMORPIUSM
IN DROSOPHll.A MEIANOGASTER
Yer Moua, Department of Biology, College of St.
Catherine, 2004 Randolph Avenue, St. Paul, MN 55105

Drosophila melanogaster exhibit sexual dimorphism in several
characteristics, including morphology, body size, and
development time. These differences are due in part to the
expression of transformer (tra) and transformer-2 (tra-2)
genes, which regulate sexual differentiation. These genes are
not activated in males, allowing for the expression of male
differentiation genes and male phenotypes. In females, these
genes must be activated in order for flies to exhibit their
normal phenotypes. If a mutation occurs, prohibiting the
expression of either gene, XX flies are transformed into
phenotypic males, who possess typical male morphology and
genitalia.
To determine whether these genes control all aspects of
sexual dimorphism, we tested the effects of tra and tra-2
mutations on body size and development time. We measured
body length, wing length, abdomen length, thorax length,
and monitored pupal duration of the mutants and wild type
flies. Wild females are larger than males in all respects and
develop faster on average. Although XX flies bearing the tra
and tra-2 mutations are transformed into phenotypic males,
their body size is larger than that of XY flies of the same
genotype. Similarly, XX "transformed" flies develop faster than
their unaffected (XY male) counterparts. It appears that tra
and tra-2 do not determine sex differences in body size and
development time. Further research will attempt to determine
genetic influences on these dimorphic characteristics .
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8:50

ALKALINE PHOSPHATASE ACilVITY IN THE
TIBIAE OF ALUMINUM TREATED OllCK
EMBRYOS

Bryan A. Nelson and Conrad E. Firllng, Dept. of Biology,
University of Minnesota-Duluth, Duluth, Minnesota
55812

Aluminum toxicity has been associated with gross skeletal
abnormalities in developing chick embryos. Osteoblasts (bone
cells) function in bone matrix production and matrix
mineralization . A major biochemical marker of osteoblast
function is alkaline phosphatase (APase) activity. This study
determined whether aluminum influences osteoblast function
by measurement of APase levels of embryonic chick bone.
Eggs were incubated for 8 days, windowed, and injected into
the air sac with 100 µL of 0.7% sodium chloride (NaCl), 6o
mM sodium citrate (NaCit), or 60 mM aluminum citrate
(A!Cit). After 2, 3, 4, 6, and 8 days of additional incubation,
embryos were sacrificed and the tibias removed, cleaned and
demarrowed. Tibias were homogenized in 0 .15 M NaCl
containing 3 mM NaHC0 3, centrifuged, and aliquots of the
supernatant used for analysis. APase activity was determined
using p-nitrophenyl phosphate as substrate, and bone protein
content was determined by the BCA procedure. APase activity
per µg bone protein for AlCit treated embryos when
compared to NaCit controls was increased 93%, 16%, 19%,
18%, and 17% for 10-, 12-, 14-, and 16-day embryos,
respectively. APase activity per µg bone protein for AICit
treated embryos when compared to NaCl controls was
elevated 74%, 76%, 37%, 16%, and 28% for 10-,12-,14-, and
16- day embryos, respectively. These results suggest that
aluminum has a direct effect on osteoblast function.

4:20

THREE-DIMENSIONAL COMPUTER
MODELING OF DIFFUSIVE IASER COOLING
OF ALKALI METAL ATOMS

Travis C. Novotny, Hamline University, St. Paul, MN
55104

Laser cooling, a combination of the fields of laser optics and
atomic physics, promises to yield valuable data on atomic
interactions. The process by which alkali metal atoms are
cooled with diffusive laser light tuned to their atomic
frequency was modeled in three dimensions using two
computer programs. The first was a Monte Carlo evaluation of
the photon densities achieved inside an internally reflecting
diffusive media. Data from this program was utilized by the
second to evaluate forces present on a hypothetical atomic
beam. The resulting momentum transfers from photons from
one or more lasers were calculated, as was the net cooling of
the atoms (reduction in atomic velocities) due to these
momentum changes. Results of these models with application
to experiments involving cesium atoms will be presented.

3:20

VISI IMPLEMENTATION OF A DEFUZZIFIER
CIRCUIT

Scott Oswald, Department of Computer Engineering,
University of Minnesota . Duluth, Duluth, MN

combination of both serial and parallel information gathering.
The input is made up of 16-3bit words. The output is a single
4bit word that represents the center of gravity (COG) of the
input data. Such a system is useful when it is necessary to
convert from a fuzzy to a digital system . One possible
application for the defuzzifier, would be for it to be combined
with a fuzzifier and inference engine to form a fuzzy logic
controller.

2:00

IN SITU FORMATION OF ISOCYANATES
AND N-CARBOXYANHYDRIDES BY
PHOSPIIlNE-PROMOTED
DESULFURIZATION OF DTS-AMINES

Joshua P. Radke, Robert P. Hammer, Elizabeth A.
Ottinger, and George Barany. Dept. of Chemistry, 139
Smith Hall, 207 Pleasant Street SE, Univ. of Minnesota,
Minneapolis, 55455

This laboratory has published procedures for the preparation
of a substantial set of 1,2,4-dithiazolidine-3,5- diones, also
termed dithiasuccinoyl (Dts) amines. Reduction of these
compounds with trialkyl- or triaryl- phosphines in the
presence of water gives the corresponding parent amines; this
methodology makes Dts-amino acids useful for protection in
peptide synthesis. The same reaction carried out under
anhydrous conditions rapidly and cleanly g ives the
corresponding isocyanates, which in the case of Dts-amino
acid derivatives, immediately go on to the corresponding Ncar boxyan hydrides. Since pure isocyanates and Ncarboxyanhydrides are subject to decomposition or
polymerization, and since isocyanates represent a serious
health hazards, this methodology may be advantageous over
other synthetic routes which involve hazardous phosgene.

11:10

DEOJNE AND CONSERVATION OF SEA
TIJRTI.ES IN THE WESTERN INDIAN OCEAN.

Joy Rothschild, 1618 St. Clair, St. Paul, MN, 55105

Sea Turtles represent the oldest living reptiles today .
Historically they have been an important natural resource to
humans. However, in many parts of the world, as a result of
growing human pressures, all seven species of sea turtles are
endangered. Off the coast of East Africa, in the Western
Indian Ocean, this is no exception. Currently there is work
being done on the islands of Zanzibar to investigate the
reasons for the decline of sea turtles in this region. On Pemba
island, I observed and assisted the staff of the Department of
Environment as they surveyed local fishermen from 13
villages to obtain information regarding nesting areas, species
composition and hunting methods. A workshop was held in
order to train representatives from each village to be able to
interview the fishermen from their own villages more
completely. The information gathered from this study will be
necessary in conducting further biological research and in
developing conservation strategies for the future. My
independent project was done while studying in Tanzania
with the School for International Training during the fall
semester of 1 992.

A general purpose fuzzy logic defuzzifier has been designed
and fabricated using 2µ CMOS technology. The input uses a
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4:00

nm DEVEWPMENT OF A FRESHMAN

IABORATORY EXPERIMENT MODEllNG
nm RUI'HERFORD 'GOLD FOIL'
EXPERIMENT
Brenda L Stallman, Robert A. Stockland, and Jack F.
McKenna, 373 Math-Science Center, St. Cloud State
University, 720 4th Avenue South, St. Cloud, MN 56301
With the discovery of radioactivity in 1896 by Henri
Becquerel and the discovery of the electron in 1897 by J. J.
Thompson, scientists endeavored to determine the structure
of the atom. Several models were developed but the most
widely accepted was the "plum pudding model forwarded by
Thompson which held that electrons were scattered
throughout a jelly-like, positively charged substance. In 190'),
in an attempt to probe the structure of the atom, Ernest
Rutherford developed the "gold foil" experiment in which
alpha particles were directed at a very thin layer of gold foil.
The unexpected results obtained led Rutherford, in 1911, to
develop the nuclear model of the atom. Fundamentally,
Rutherford's experiment is of great importance to the
development of atomic structure. However, due to
experimental difficulties and safety concerns, students almost
always simply read about the experiment and see a pictorial
representation of the apparatus. Because of the fundamental
importance of the nuclear model of the atom and the
conceptual importance of being able to measure something
too small to be seen, a model suitable for use in the laboratory is desired. Progress toward developing a laboratory
experiment modeling the "gold foil" experiment and results
will be discussed.

4:00

nm EFFECI'S OF nm INONERATION OF

POLYMERIC MATERIALS ON nm
DEPLETION OF nm OZONE LAYER
l.ana Stetz, N215 Griggs Hall, 2406 Oakland Ave, Duluth,
MN 55812
There were two purposes for this project. The first was to
determine if the incineration of organic polymers produces halogens. The second was to quantify the weight of halogens released per kilogram of incinerated organic polymers.
There were three hypotheses. First, the incineration of
household plastic packaging materials will not produce
halogens. Second, the incineration of engineering polymers
containing flame retardants or chlorinated polymers will
produce halogenic elements. Finally, the incineration of
organic polymers will produce a measurable percentage of
halogens.
The procedure for testing was first to cut the plastic
samples into small pieces. Second, the samples were placed
in a small test tube with a pipet attached to the top. As the
samples were burned, the gas from the plastic traveled
through the pipet and into another tube with a silver nitrate
solution. If halogens were present, a precipitate would be
formed in the silver nitrate solution.
It was found that household plastic packaging materials
generally do not produce halogens when incinerated but
industrial grade polymers containing flame retardants
produced a significant amount of halogenic material to the
atmosphere.
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11:30

nm EFFECI'S OF DIABETIC CARDIO-

MYOPATIIY ON EXTRACELLULAR LAMININ
Calandra D. Theisen and Ed. W. Thompson, Dept. of
Biology, Winona State University, P.O. Box 5838,
Winona, MN 55987
Death due to heart disease continues to be prominent among
the insulin dependent diabetic population. Marked changes
occur in the myocardium resulting in increased cases of
infarction, arrhythmia, and congestive heart failure. One
component of this pathology appears to involve the
extracellular matrix, which regulates the interaction of the
cardiocytes with other components of the tissue. In this study
we examined the effects of diabetes on the extracellular
attachment factor laminin. Male Sprague-Dawley rats were
intravenously injected with alloxan; control rats received
saline. Rats with plasma glucose levels greater than or equal
to 300 mg/di and gaining little to no weight were considered
insulin-deficient. Sacrifices occurred at six weeks after
injection. Samples from the interventricular septum were
embedded in paraffin and laminin was localized using
immunocytochemical staining. Changes in the amount and
distribution of laminin in the diabetic heart will be discussed.

10:50

ENHANCED OXYGEN TRANSFER TO
GLUCONOBACTER OXYDANS IN BATOI
CULTURE USING PERFUJOROCARBON
EMULSIONS
H.A. Thompson, N.R. Marks, SJ. Kerr, Dept. of Biology,
Hamllne University, St. Paul, MN
The metabolic capabilities of bacteria can be utilized to
produce a useful end product in fermentation biotechnology.
Searching for ways to maximize the bacteria's metabolic rate,
perfluorocarbons have been added to increase a culture's
oxygen solubility and therefore increase the rate of the
aerobic metabolic conversion process.
Dense and
hydrophobic, perfluorocarbons necessitate the use of
surfactants to emulsify the perfluorocarbons into the system.
It is hypothesized that perfluorinated surfactants will yield
better emulsions, will be less toxic to the bacteria, and will
enhance the oxygen transfer to the cell because of their
perfluorinated properties. Two perfluorinated surfactants, FC430 and FC-171, were tested relative a control and the
hydrocarbon surfactant Pluronic F-68 to determine the effect
of the surfactant on cell viability and cell growth rate. While
the perfluorinated surfactant FC-171 appears to have
detrimental effects upon the viability of the bacteria, FC-430
has proven to be comparable to the Pluronic and the control
in its ability to function as an agent that increases oxygen
solubility while not having toxic effects.

2:30

ATTRIBUTIONAL STYLE AND ITS RELATION
TO AXIS I AND AXIS Il
PSYOIOPATHOLOGY
Amy J. Vander Woude, Moorhead State University,
Moorhead, MN 56563
The purpose of this study is to determine the relationship
between depression and avoidant personality disorder. The
attributional style of people who are depressed (both
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moderately and severely) will be compared to the
attributional style of those with avoidant personality disorder
(both moderate and severe) . This will clarify whether
depression alone, or pathology more generally defined, is
related to an internal, stable, and global attributional style.
Our hypothesis is that the attributional style for depressed
and avoidant subjects will be different, with depressed
subjects showing an internal, global, and stable attributional
style for negative events and the loss of positive events. We
also hope to determine whether self-esteem functions as a
moderator variable in relation to attributional style for the axis
I and axis II groups. The expectation is that self-esteem will
alter the attributional styles of both groups (depressed and
avoidanO but will be found to be lower only in those subjects
with an internal attributional style. This study will explore the
predictions regarding the presence of a depressogenic
attributional style as proposed by Dykman and Abramson and
determine if internality is unique to depression as predicted
by helplessness theory.

11:30

FACTORS AFFECflNG NUCLEAR
MAn.JllATION OF BOVINE OOCYfES
N.A. Vetscher, N. Alfonso, A.G. Hunter, Science in
Agriculture Undergraduate Program, University of
Minnesota, St. Paul, MN, SS108
To determine if commitment to nuclear maturation of bovine
oocytes is affected by various factors, bovine follicular fluid
(FF) was aspirated from 2-4 mm follicles on bovine ovaries
(30-33°C) within 4 h of slaughter. Cumulus enclosed and
cumulus free oocytes were removed from the FF and I)
incubated (37°C) for 0, 6, 12 and 18 h in FF or 2) exposed to
0.15 M NaCl for 0, 5, 10, 15, 20 and 25 min before transfer to
FF drops and incubated (37°C) for 24 h. Oocyte meiotic status
was assayed with DAPI stain. Oocytes spontaneously matured
in FF in vitro. Upon removal from follicles, most oocytes were
at the germinal vesicle stage of meiosis (87%) and none were
metaphase II. After 6, 12 and 18 h, the percentage at germinal
vesicle stage decreased to 70%, 35% and 0% while metaphase
stage changes were 0%, 2.9% and 76% for cumulus enclosed
oocytes. Cumulus free oocytes at the same times, were 87%,
47% and 20% germinal vesicle and 4%, 16% and 43%
metaphase II. Whether oocytes matured to metaphase II
depended (P<0.05) upon presence or absence of cumulus
cells, time out of follicle and if cumulus free oocytes were
exposed to 0.15 M NaCl between in vivo and in vitro
treatment.

11:10

111E EVOLUnON OF 11IE SHOOT SYSTEM
OF DICENfRA CUCULLARIA
Gary B. Walton, Department of Biology, University of
Minnesota, Duluth, MN SS812

cucullaria collected from natural populations were examined
using light and scanning electron microscopy to characterize
plant development and architecture. The complex shoot
system consists of several morphological zones. Unique
tuberous structures borne on the shoot axis of D. cucullaria
were previously described as "bulblets" but are not
homologous to bulbs. They are swollen bases of
photosynthetic leaves on the main shoot axis and the highly
modified leaves of subterranean branches. A distinctive
attribute of these tuberous leaves are the multiple buds borne
on the leaf bases (epiphyllously) rather than in leaf axils.
Detached tuberous leaves may form new shoots when the
epiphyllous buds elongate. The entire shoot system of D.
cucullaria functions similarly to bulbous geophytes, but differs
from bulbs in morphology.

4:20

LEACHING POTENTIAL OF METRIBUZIN
AND ITS METABOUTES IN SUBARCI1C
sons UNDER IRRIGATED POTATO
PRODUCI1ON

Nancy R. Werdln, Jeffrey S. Conn, and William C.
Koskinen, Department of Biology, University of
Wisconsin, Stevens Point, WI 54481, Soll Science
Department, University of Minnesota, St. Paul, MN
SS108, and USDA Agricultural Research Service, St. Paul,
MN and Fairbanks, AK

Metribuzin is used for weed control in subarctic soils, but can
persist for three years. Such Jong-lived residues increase
chances for groundwater contamination. A study was
conducted to determine leaching of metribuzin and its
metabolites under irrigated potato production in two silt loam
soils: Tanana, 3.8% OC, pH 6.5, 14% clay; and Beales 6.4%
OC, pH 4.7, 8% clay. Potatoes were planted and sprinklerirrigated weekly. ABS pipe (10 cm X 91 cm) was driven into
the soil and 14e-metribuzin applied. Five tubes were removed
from each soil 1, 2, 3, 12, and 16 months later and sectioned
into 7.5-cm depth increments . Total 14 c in soil was
determined by sample oxidation and liquid scintillation
counting (LSC). Soil samples were extracted with 0.01 N
CaC1 2, followed by methanol :water. Metribuzin and major
metabolites were separated by HPLC and quantified using
LSC. Metribuzin degraded rapidly: 12 % left at 1 month; 2% at
16 months. The maximum amount of any metabolite found
was 4%; most of the 14c was unextractable residues. The
majority of the metribuzin residue remained in the top 7 cm:
at 12 months, 97 and 79% remained in the 6.4 and 3.8% OC
soils, respectively. Some metribuzin residues leached to 45
cm: 0.1 and 0.3% in the 6.4 and 3.8% OC soils respectively. It
appears that metribuzin used under proper conditions would
not adversely impact the environment.

2:40
Dicentra cucullaria, an herbaceous perennial of hardwood
forests, has an underground shoot system with emergent
photosynthetic leaves and flowers. Prior descriptions of the
shoot system of D. cucullaria are ambiguous and
contradictory. We examined shoot system architecture and its
development in D. cucullaria. Among the 22 species of
Dicentra shoot system architecture is diverse. We compare D.
cucullaria with other species of Dicentra to understand better
the evolution of shoot system diversity. Specimens of D.
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URBAN ECOLOGY ALONG 11IE AUSTRAIJAN
FORESHORE: ORAWING 11IE llNE
BETWEEN HABITAT AND HUMANITY
Kayden M. Will, 1600 Grand Ave., St. Paul, MN SSIOS

Unchecked development in many modern cities has left an
urban landscape which shows little reflection of the native
habitats that once existed on the same land. Diverse
community interactions are altered as native species are lost
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and alien species invade. If ecological knowledge of
community dynamics and reaction to disturbance were
applied by city planners, a landscape could be created which
would maintain healthy and diverse populations even within
the urban framework.
A case study of urban ecology and development was
conducted on the mudflat foreshore of Cairns, Australia, a
swiftly growing tourist town. This habitat is an important
stopping ground for trans-equatorial migrating bird species. In
the past fifteen years there has been increasing pressure to
expand and improve the shoreline by filling in this habitat.
The study examined past encroachments on the mudflats,
present numbers and distribution of birds along the foreshore
and possible implications of future developments.
Recommendations were made for integrating urban
improvement and ecological maintenance.

8:50

PROPERTIFS OF ANTIBODIES GENERATED
AGAINST WHOLE PROTEIN VS. PEPI'IDE
FRAGMENTS
Bianca Wllliaimon and Michael P. Murtaugh Department
of Veterinary Pathobiology, University of Minnesota,
1971 Commonwealth Ave., St. Paul, MN 55108

facilitate the study of the roles of these cytokines in disease
processes of swine. Specific peptide sequences, selected on
the basis of hydropathicity plots, were synthesized,
conjugated to a carrier protein, and injected into goats and
chickens in order to generate site-specific or neutralizing
antibodies . Whole recombinant proteins were also
synthesized and injected into chickens. Antibodies were
isolated from eggs or serum and assayed for binding to
recombinant protein by ELISA. The anti-protein antibodies
produced high titers with low pre-immune background. The
anti-peptide antibodies produced lower titers with higher
background. Similar responses were noted in both goats and
chickens. Preliminary bioassays indicate neutralizing activity
for some of the anti-TNF antibodies. Additional studies will be
performed to further characterize the binding specificities and
neutralizing activities of the different antibodies. The results
indicate that whole protein antigens are more effective at
inducing antibody responses as compared to peptide
antigens.

Our laboratory has generated antibodies against tumor
necrosis factor (INF) and interleukin-8 OL-8) in order to
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