








Tillering Response of Barley to Changes in Far red/Red Light Ratios. 
Jonathan Fischer Beta Iota Chapter, 

Bethel College 

In efforts to optimize the yield potential of 
crop plants, it is important to understand the 
processes regulating plant growth and devel­
opment. A major factor contributing to yield 
potential in small grain crops is tillering. Tillers 
are additional grain-bearing stems, originating 
from the crown of a monocot plant, that are 
important in light gathering processes as well 
as supporting additional seed quantities. It is 
known that plantsplaced under conditions of 
high populations produce fewer tillers than 
those in low populations. Previous studies on 
wheat, annual ryegrass and various dicot plants have suggested that a phyto­
chrome response to light spectral distribution in the red and far red wavelengths 
plays a significant role in regulating tiller or branch formation. This study aims to 
verify the results of these previous reports as well as to apply the same hypothesis 
that increased far red light at the end of the photoperiod decreases tillering to a crop 
not previously studied for this response, namely barley. Environmental control 
chambers will be used to maintain identical conditions, with the exception of the 
photoperiod while the control will not. Data for height and shoot count, and 
biomass accumulation will be recorded in order to unveil any differences in the 
developmental patterns of the two tests. 

Analysisof Blood Lactate Levels as a Criterion for Release 
of Rehabilitated Raptors. 
Dave Cook Beta Iota Chapter, 

Bethel College 

Birds of prey that suffer impaired health and subsequently undergo treatment 
usually demand a period of cage rest in directproportion to the severity of their 
injury. A certain rehabilitating exercise period must then be implemented following 
this cage rest in order to recondition the bird and maximize its chances of survival 
upon reintroduction to the wild. It is this exercise stage wherein the nature of this 
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study lies. Lactate accumulation in the blood due to 
exercise (demonstrating dependence on anaerobic meta­
bolic pathways) is examined as a means of measuring 
physical fitness, and thereby an indicator of readiness for 
release. A most recent study addressing this topic and 
using indoor exercise at short distances suggested that 
blood lactate levels were a more definitive measure than a 
previous fitness determinant, respiration rate. In continu­
ing this investigation, the lactate response is explored 
using outdoor exercise, and with changing the distance 
variable. The potential of blood lactate data for providing 
insight into the development of an exercise program is also 
considered. 

Isolation and Characterization of Cosmid Clones Containing Genomic 
DNA Highly Homologous to SCR 1 and SCR 2L of the Human C3b/C4b 
Receptor or Complement Receptor Type 1 (CR1). 
Chris Bee Beta Chapter, 

McKendree College 

Complement is a potent effector system 
containing numerous proteins which playa vital 
role in the identification and removal of foreign 
substances and immune complexes. Central to 
these functions is the ability of complement pro­
teins to modify foreign surfaces through the cova­
lent attachment of certain complement fragments 
while maintaining control in orderto prevent dam­
age to host cells and tissues. Recent studies have 
demonstrated that a unique gene family known as 
the regulators of complement activation (RCA) 
are responsible for prevention of such damage to 
host tissues. The human C3b/C4b receptor or 
complement receptor type 1 (CR1) isone member 
of the RCA protein family whose major biological function is to bind, process, and 
transport C3b/C4b-coated immune complexes and particles. Here, I report the 
partial nucleotide sequences of short consensus repeat 1 and short consensus 
repeat 2L of genomic CR1 through the isolation of cosmid clones which showed 
a high homelogy to CR1 through hybridization with a 420 base-pair cDNA probe 
of CR1 containing a small section of the signal peptide and the first two short . 
consensus repeats. 
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Syntheslsofthe Dichloride Saltof N-(3 Dimethylaminopropyl)-2-aza-spiro 
(4,5) Decane. 
John Zupfer Beta Iota Chapter 

Bethel College 

This semester's independent research project in che'mistry has been used to 
attempt to optimize an organic synthesis pathway. The pathway being studied is 
a model of a germanium base compound that is of interest due to its biological 
activity. The starting compound for the germa­
nium base spiran of interest is very 
expensive. In view of the expense it was de­
cided that bptimization data could be obtained 
from synthesis of the analogous carbon com­
pound. The side of the molecule where the 
building takes place is the opposite side of the 
molecule from the germanium atom, so we hope 
that this is far enough removed from the germa­
nium atom that optimization data can be reliably 
used on the germanium atom and that optimiza­
tion data can be reliably used on the germanium 
based compound. The carbon analogue synthe- .. 
sis starts off with cyclohezanone instead of di­
ethyl-4-germacyclohexanone and proceeds 
analogously from there. Original work on this germani'um based spiran was done 
by Leonard M. Rice and James W. Wheeler and printed in the Dec. 1974 issue of 
The Journal of Heterocyclic Chemistry. 

The Amino Acid Structure of Spider Frame Silk. 
Bradford Beuchamp 

The frame silk of the Garden Spider, Araneus 
diadematus, was analyzed for its amino acid con­
tent and structure using the high performance 
liquid chromatography. Spider frame silk is a 
protein made mainly of proline, glutamic acid, 
glycine, alanine, and serine. 

The structural makeup is extremely useful due 
to its strength and tensile properties. This report 
also tries to explain the contribution of the amor­
phous regions to these properties. 
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Characterlzationof Ethylenediaminetrlacetatoazldocobaltate(lIl) Complexes. 
David Dockter Beta Iota Chapter, 

Bethel College 

In an effort to determine structure/prop­
erty correlations and the mode coordination of 
the azide ligand in this series of coplexes, FT­
IR, 60 MHz NMR, and UV-visble spectroscopy 
was utilized to evaluate these compounds. Re­
sults of these methods as well as elemental 
analysis data, will be discussed in terms of 
structural characterization. 

The Role of Macrophage Activation In Experimental Leishmaniasis 
In Response to Cyclosporlne A. 

Roxanna Lynn Behnen Xi Chapter, 
BaliState University 

The effects of a leishmanial infection and accompanying drug treatment were 
studied in the leishmania susceptible strain of the BalbI 
c mouse. We studied the direct effect of Cyclosporine 
A (CsA) on the expression of la positive peritoneal 
macrophages in the infected mouse. Normal, unin­
fected mice express a low percentage of macrophages 
bearing la, while infected animals demonstrate highly 
elevate levels of la on their peritoneal macrophages. 
CsA, a drug used to suppress immune systems in 
transplant patients, has been shown to alter the para­
meters of the infection by Leishmania major and to 
protect the Balblc mice from the disease. The Balblc 
mouse appears to benefit from the CsA since previous 
work has shown that there is an expansion of T lympho­
cytes following the infection which does not succeed in disease protection. As a 
result, the GsA prevents T cell overexpansion and is therefore able to control the 
disease. GsA has been shown to suppress la expression to a level at or below that 
of normal mice. The progression of the Leishmania major infection was also 
fOllowed by examining the foot pad lesion size, spleen weight, popliteal lymph node 
weight, and isolation of L. major from spleen cultures over determined time 
intervals. This research leads us to conclude that GsA may be able to beneficially 
alter the Balblc mouse's immune system to be similar to that of the G57/bl mice, 
a leishmania resistant strain of mice. This study attempts to find the best method 
of CsA treatment in hopes that it can eventually applied to humans. 
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A Quest for Flashy Crowns: Progress on a "Clip-On" Approach. 
Suzy Pope Xi Chapter, 

A long-term goal of our research program is 
the invention of compouf1ds that will signal the 
amount of potassium ion present in solution by 
emitting fluorescence. One scheme we are inves­
tigating uses a crown ether compound that has a 
fluorescent chromophOre on one edge of the 
crown ring and a quencher of fluorescence on the 
other edge. In the abse·nce of K+ the crown ring is 
flexible, and the quencher can effectively stop the 
fluorescence of the chromophore. However, when 
K+ is present, the crown ether complexes the ion 
and the crown ring is stiffened as a result. This 
stiffening separates the chromophore from the 
quencher and leads to an increase in fluores­
cence. 

Ball State University 

. To speed. the res~arch process we are synthesizing a crown ether key 
intermediate with two different reactive sites. A number of different fluorescent 
chromophore-quencher pairs could be readily prepared from this "clip-on" crown 
ether. Progress of the synthesis will be described. 

Analysis of Macronuclear DNA for the Determination of 
Genetic Diversity in Oxytricha. 
Leighan M. Swager Xi Chapter, 

Ball State University 

A rapid method for the isolation and hybridization of macro nuclear DNA has 
been developed so that mini-DNA preparations from as few as 500 cells can be 
efficiently probed with non-highly conserved cloned DNA's. Utilizing this proce­
dure, 186 new isolates have been characterized for their genetic relationship to 
Ozytricha tal/ax and Oxytricha nova. Of these cell lines, 89 demonstrated some 
degree of genetic relatedness to 0. tal/ax and only one to both 0. tal/ax and 0. 
nova. No other cell lines showed cross-hybridization to three different 0. nova 
probes. Dot blots and stringency washes allowed the 89 lines to be assigned to 
either high, medium, or low DNA stringency categories. Restriction map analysis 
o.n 6 cell lines showing high DNA stringency to the original 0. tal/ax showed con­
Siderable polymorphism, suggesting that they are closely related but different 

47. 

r 
species. Twenty-seven different cell lines showing moder­
ate stringency belong to a mating group and produce prog­
eny with viability ranging from 25-89%. Twenty of the 186 
isolated cell lines, including both DNA cross-hybridizing 
and noncross-hybridizing lines, have been stained and 
their morphogenetic patterns characterized and used for 
classical taxonomic characterization. Interestingly, some 
DNA noncross-hybridizing cell lines (not related) would be 
classified as Oxytricha tal/ax by these classical taxonomic 
methods, whereas two cell lines showing weak cross-hy­
bridization would be classified as species of Sty/onychia. 
One of these cell lines also cross-hybridizes with 0. nova. 
Thus, the tremendous genetic diversity among these cili­
ates raises the possibility that there has been parallel or 
convergent evolution for body form and morphogenetic 
pattern. This suggests that there may be major significant 
differences in surface proteins and the mechanisms utilized in patterning and mor­
phogenesis. 

The Effects of Lime Deposition from Surface Mining on Invertebrate and 
Fish Community Structure in a Stream in Green County, KY. 
Richie Kessle Alpha Beta Chapter, 

Campbellsville College 

This study focused on the possible effect of lime 
deposition on fish and invertebrate communities in a 
small stream. An impacted area was compared to a 
more natural area above it for comparative analy­
ses. Physical, chemical and biological data from 
each area was collected to determine possible ad­
verse effects on community structure in the impacted 
area as compared with the natural area. The study 
lasted from October to December, 1988. 
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The Photoreduction of Goethite, a-FeOOH in High Sulfate, Acid Waters. 
Sonja R. Stiller Alpha Chi Chapter, 

Eastern College 

A controlled experiment was set up to simulate 
the high sulfate and low pH conditions of acid mine 
drainage and coal pile leachate, to determine their 
effects on the photoreduction and dissolution of 
goethite (an abundant iron oxide mineral In fresh 
water and marine environments). These processes 
were also compared to that of aluminum substituted 
goethite undersimilarconditions, aswell as material 
collected from a drainage pipe below the coal pile 
basin in D-Site of the Savannah River Plant. 
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The Correlation Between. In Vitro Invasive Capacity and Chemotactic Re­
sponse and In Vivo Tumorigenicity and Metastasis in Human Lung Cancer 
Cell Lines 
Amy E. Sickler Alpha Chi Chapter, 

Eastern College 

Metastasis is a serious problem in the treatment of lung cancer and is usually 
the primary determinant of the patient's prognosis. Because metastasis is a corri­
plicated phenomenon involving many interacting 
factors, an in vitro simulation of an impertant metas­
tatic process,basement membrane invasion, may 
be used to predict the metastatic potential of differ­
ent human lung cancer cell lines, focusing on the 
cell-to-membrane relationship and chemotactic re­
sponse. It has therefore been my intent to examine 
the mechanisms of invasion and chemotaxis in 
vitro, and tumorigenicity and metastasis in vivo, to 
gain understanding of the relationship between 
these components in metastasis. 

Tumorigenicity and metastasis were observed 
by Lv. and subcutaneous injection of the cells into 
nude mice. Invasion assays were performed with 
the use of Transwell microporous filters and base­
ment membrane material. By this method, cells 
could be qua~titatively analyzed for invasive capacity and chemotactic response. 
'!'Ie .found a direct correlation between the in vitro results and the metastatic ability 
mVlvo. 
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A C~rrelati,on Study of Cross-Breeding Hackney and Shetland Ponies. 
Connie USnick Xi Chapter, 

The accepted practice of cross­
breeding registered Hackney and Shet­
land ponies began approximately 30 
years ago to enhance the quality, con­
formation, and motion of the Shetland 
breed. The offspring were designated 
and registered as a Shetland, Division B 
pony. 

This study began with the hypothe­
sis that the original Shetland pony has 

Missouri Valley College 

ceased to exist and that the results are those of transgressive variation. Set meas­
urements were taken from ~opulations of Hackney ponies, three years of age and 
over that were currently bemg shown orwere in training; and the same measure­
ments were taken from as many Shetland ponies with the same stipulations. A 
total of four populations were studied, within the states of Missouri Illinois Iowa 
and Indiana. . ' , , 

A correlation matrix and a t-value were established to show if any correlation 
within individual breeds. ' , 

Analyzing.Superconductive Materials USing a Differential Scanning Calorimeter. 
Shauna Hiley , Psi Chapter, 

A Perkin-Elmer Differential Scan­
ning Calorimeter was used to analyze 
the heat capacities and transition tem­
peratures of superconducting "1-2-3-
compounds" (YBa2Cup7_a) . 
The results were compared to that of 
non-superconducting samples 
of the same compounds. 
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b. Has sufficient data and a clear result. 
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Editor's Comments 

A fully computerized approach was used in the production of 
this issue of the Sigma Zetan. Our effort was to reduce the cost 
of producing the journal without reducing its quality. Student 
papers can be printed in this journal by following the directions 
herein published. As a page cost furnished by fhe paper author is 
required for publishing, our impetus was to reduce this obligation. 
A perusal of paper abstracts over the years along with attending 
the National Conventions to hear the presentations promotes 
credence in the quality of our Sigma Zeta membership. Publish­
ing is another means of recognizing quality. Attending National 
Conventions is yet another means; and more so, because at the 
Convention we are imbued with and are part of the excitement. 
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