





Beta Beta Chapter, at George Fox College, nominate KEITH AUGUSTIN for the
Honor Award. Keith is a double major, Chemistry and Biology. As co-president of
our chapter, Keith has been influential in creating vigorous interest in Sigma Zeta. With
the help of his officers, Keith has dynamically revitalized the chapter with interesting
meetings, two successful College Bowls, the snow retreat, and profitable fundraisers.
Keith has also devoted time to creating a constitution for our chapter.

In his extra time he coached elementary school wrestling and worked as a laboratory
instructor for physiology, human anatomy, physics. and as a teacher’s aid in chemistry.
After graduation Keith will work for a year then enter graduate school with interest
in genetics with a microbiology and biochemistry base.

Keith has worked hard to bring excitement and interest into our chapter. We feel
that he has succeeded in his goals. Our membership and attendance at meetings has
increased during the year. Keith has earned this award and we are proud of him.

Chi Chapter at Missouri Valley College has elected PHOEBE ANN VESSER to receive
the Sigma Zeta Honor Award. She is a senior majoring in Mathematics with a math
grade point average of 3.273 after 33 hours and an overall college grade point of 3.218.

Phoebe has served as secretary and president of Chi Chapter. She is a member of
Alpha Xi Delta and Alpha Sigma Phi Liitle Sisters. She has served as cheerleader, Viss
Valley, and as Homecoming Queen.

Phoebe has been active in all the work and projects of Chi Chapter. She attended
the 1984 Convention at Missouri Valley College and introduced most of the students
who were presenting papers.

We highly recommend Phoebe Ann Vesser for the Honor Award.

TINA ANDREWS is the individual chosen by Alpha Omega Chapter to be the re
cipient of the Honor Award. Tina was selected by her peers as best exemplifing the
ideals of high scholarship in the sciences and the fostering of respect for the sciences
and research and the Saint-Mary-of-the-Woods campus.

Tina is a senior Biology major who will graduate magna cum laude. She will be con-
tinuing her education next year by entering the medical technoloty program at Com-
munity Hospital of Indianapolis.

Tina has been president of Alpha Omega Chapter two years and has been a guiding
force. One of her major contributions this year has been the organizing of the science
area representation in the Mini-university of the Renaissance Faire.

Tina has also been involved in research as part of her internship at the Medical Arts
Laboratory in Terre Haute. Indiana. The research involved outlining new clinical pro-
cedures for the detection of Chamydia and Herpes virus.

Finally, Tina has been a very active member of the college community participating
as a member of the volleyball and basketball teams. being a member of college coun-
cil, being on the Judicial Board. and is listed in Who's Who in American Colleges and
Universities and the National Dean’s List. A

AN ADDITIONAL HONOR AWARD

The National Council of Sigma Zeta would like to present an additional Honor Award
this year. It is always great to have a person who supports Sigma Zeta at the local level
as well as the National Level. Knowing Dr. Robert Cooper as we do and the impor-
tance he placed on participation in Sigma Zeta it can be safely said that our recipient,
DR. GEORGE WELKER, became a member of Sigma Zeta in 1950 - the year he began
teaching at Ball State University.

Over the years, Dr. Welker has been a strong promoter of Xi Chapter, has fulfilled
many responsibilities at the local level, and in the last several years has assisted in much
of the planning and carrying out of the programs of Xi Chapter.

Dr. Welker's work is greatly appreciated. You have no doubt noticed his willingness
to help in a variety of ways as he was here early this morning to prepare your coffee
and served as a leader for one of our paper sessions today.

The National Council would also like to recognize the outstanding job Dr. Welker
has done as the National Editor since 1975. Thank you Mr. Editor for a job well done,
for your leadership, friendship, kindness, and guidance. You have demonstrated ser-
vice at its best. We consider it a priviledge to present to you the Sigma Zeta Honor
Award this evening.

Dr. George Welker. 3rd from the left. Thank you. Mr. Sigma Zeta.



SIGMA ZETA FOUNDER’S CUP AWARD

The Founder's Cup is presented to the chapter of Sigma Zeta which is deemed most
active by the Founder's Cup Committee. The Cup is engraved with the chapter’s name

and remains in the possession of the chapter for a year.

SIGMAQ ZETA

Alpha Beta Chapter of Campbellsville College, Founder's Cup
recipients at the National Convention

The Alpha Beta Chapter began its year with an ice cream social to recruit new students.
The Chapter held monthly meetings for all science and math students and sponsored
or promoted many and varied activities during the year which included an overnight
trip to the NASA Space Center in Huntsville, Alabama. They entered a float and a
queen candidate in the Homecoming activities. They also sponsored a queen candidate
in the annual Valentines Banquet. She was selected as Valentine Queen and will repre-
sent Campbellsville College in the Mountain Laurel Festival in Pineville, Ky. Alpha Beta
Chapter sponsored three off campus speakers during the year. The Chapter continued
their efforts to beautify the campus and the community by collecting and recycling
aluminum cans as a fund raising project. They were also instrumental in securing and
placing room numbers in the science Building. Four students and two faculty members
attended the Nationa! Convention at Ball State University where two students, Glenn
McQuaide and Kym Upchurch. presented papers and Janet Miller received the Na-
tional Honor Award. Alpha Beta’s annual spring picnic was held at the Atlantic center
and was enjoyed by students and faculty alike. A

ABSTRACTS OF STUDENT PAPERS

Synthesis and Analysis of MDL-427 Analog Precursors,
Mediator Release Inhibitors of Asthma
Tamara Dawn Julian
Upsilon Chapter. Anderson College

As part of last summer's internship at Merrell Dow
Pharmaceuticals Research Division in Indianapolis,
Indiana, laboratory studies were made of an experimen-
tal anti-asthmatic substance designated MDL-427. This
work involved synthesis and chemical analysis and pro-
vided insight into types of research necessary for
development of a pharmaceutical drug.

Asthma is an allergic disorder attributed to an
antibody-antigen reaction resulting in the release of

mediator substances: such as histamine. heparin,
ECF-A, and SRS-A. These substances contribute to the symptoms of asthma,
primarily impairing breathing due to swelling of the mucous membranes and bronchiole
constriction.

In the area of respiratory chemistry. three types of anti-asthmatic drugs can be
categorized. MDL-427 comprises the category of mediator release inhibitors (MRI) which
act to prevent mediators from being released into the body system. The MRI attachies
to the receptor site on the mast cell, stabilizing the membrane to prevent degranula-
tion. The exact mechanism is not fully understood at this time.

During the medicinai chemistry portion of the internship, four products were syn-
thesized using a para-substituted aniline compound and trimethylacetylchloride. These
compounds will be used in a series of six further steps to produce a final analog of
MDL-427. Each compound synthesized had a different R group so that the substitutes’
effect on the activity of the final anti-asthmatic compound could be tested.

After the synthesis of these products was completed, the analytical portion of the
internship began. The purpose of analysis was to confirm the structure. composition,
and purity of the synthesized compounds. The two analytical methods used were spec-
troscopy and chromatography. The first instrtument used in spectroscopic analysis was
a mass spectrometer using electron impact ionization. From this data, the molecular
weight, structure, and elemental composition of the four compounds was determined.
The second instrument used in spectroscopic analysis was the infrared spectrometer
which confirmed the presence of specific functional groups. The last instrument used
in this category was a nuclear magnetic resonance spectrometer. This instrument deter-
mined the structure of the compounds. A high performance liquid chromatograph and
a gas chromatograph were two chromatographic methods used for purity determina-
tion. After the compounds had been analyzed, the internship was complete.

This author would like to thank Shyam Sunder and Norton Peet, Medical chemistry;
Bob Barbuch. Analytical chemistry: and Stan Strycker. Director of Research Administra-
tion, of Dow Pharmaceuticals Research Division. Indianapolis, Indiana, for their
instruction and support.



The Synthesis of a Phosphine-CROWN Ether Capable of
Simultaneously Binding Two Metals
Robert Morris
Xi Chapter, Ball State University

A new phosphine-functionalized crown ether
molecule has been synthesized using the following

sequence:
1) NHy +  CICH,CHOCH,CH,0H ~===> NH(CH,CH,0CH,CH,0H),

2) NH(CH,CH,0CH,CH,0H), + Q@-CoH,(CH,Br), ---->
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This phosphine-crown ether system has been reacted with (PhCN),PdCl, to yield
a complex which is proposed to have the stoichiometry L,PdCl,. Spectroscopic
evidence obtained is in accord with the proposed formulations. For.example, {L) has
provided a 31P NMR spectrum containing one signal at -26.89 ppm (with respect to
H,PO,) which is in the range expected for a P(lll) species. Further. the complex,
L,PdCl,. yielded a signal at 26.68 ppm, which is in the range expected for a
phosphorus (I} coordinated to a Pd (II}.

The Effect of Electricaily Induced Osteogenesis in Columba Livia
Dan Cook
Beta lota Chapter, Bethel College

Due to the electrical properties exhibited by normal
bone. the use of artificial stimulation in fracture heal-
ing has been explored by the medical profession for
years. In response to the successful application of
artificial stimulation towards some animal species. ex-
perimentation has been extended among avain species.
Columbia livia were used to examine the effect of elec-
trical stimuli on avain bone healing. Holes were drilled
in the left and right ulnas of each bird. and one wing
received as electrical current from a subcutanious
battery pack with the cathode implanted into the fracture site. At the conclusion of each
testing period. ulna bone densities of each hole were measured. On the bases of bone
densities from weekly radiographs and a bone densitometer. preliminary data were ob-

tained and will be discussed.

The Effect of Ligand Size on the Viscosities of Aqueous Solutions
of Cobalt (III) Complex Ions
Scott Young
Psi Chapter. Central Missouri State University

The viscosities and partial molal volumes of aqueous
solutions of tris(ethylenediammine) cobalt (1} and
tris(cyclohexanediammine) cobalt (1) chiorides were
measured at varying concentrations and temperatures
to determine the effect of ligand size on the viscosity
of these solutions. The B-coefficients from the Jones-
Dole Equation.n/nozl+Bc+Acfwere calculated for
each compound. A comparison of this coefficient with
the partial molal volume shows a direct relationship be-

tween size of the complex ion and the viscosities of its
aqueous solutions. At two temperatures when the ligand size was increased. the volume
increased by a factor of 1.8, as did the B-coefficient.

Determination of the Formation Constants of Mixed Complexes of
Nickel(Il) Aminocarboxylates and Cyanide Ion Using the Cyanide
Specific Ion Electrode
Sherry Culbertson
Alpha Xi Chapter. Clinch Valley College

lon selective membrane electrodes have become very
important in analytical solution chemistry with the ability
to determine approximately 40 inorganic ions. The
cyanide specific ion electrode was used in conjunction
with a pH/activity meter with an extended millivolt scale
in order to obtain potentiometric measurements on
dilute solutions of nickel(ll) aminocarboxylates and
cyanide ion. From these measurements formation con-
stants for 1:1 mixed complexes of NEDTA(CN}3 and-
NIHEEDTA(CD)? were determined under conditions
of varying cyanide ion concentration. pH. and ionic strength. The higher the forma-

tion constant the more stable the 1:1 mixed complex. This analytical technique is &
very sensitive and selective method for determining these formation constants which
are of interest in the elimination of cyanide ion in waste solutions that are very toxic
to man and the environment.



The Use of Auger Electron Diffraction to Characterize the Growth
of Ag on Pd Single-Crystal Surface
Christopher P. Smith
Beta lota Chapter, Bethel College

In the past, Auger electron spectroscopy has been
primarily used to study the elemental composition of
solid surfaces. Very recently, however. it has been ap-
plied to studying single-crystal surface geometry.! In
this experiment the angular-dependent Auger intensities
from surface atoms were carefully measured: these
angular distributions contain considerable fine structure ;
which results from Auger electron scattering and in- ¢
terference effects. In this presentation we discuss the &
use of angular-dependent high-energy Auger electron )
emission as a probe to study the growth of Ag on a single-crystal Pd surface. By measur-
ing the polar-angle dependence on the Ag(MNN) Auger intensity and applying a
kinematic scattering model. we have characterized the growth of Ag on Pd(100) from
the first monolayer up through the sixteenth. Comparison of theory and experiment
shows that Ag grows epitaxially on Pd(100). This means that Ag simply continues the
Pd Lattice structure with undetectable changes in lattice constant. In the future this
method will be useful in characterizing a variety of interfaces between dissimilar materials.

1 S A Chambers. S.B. Anderson, J.H. Weaver. submitted 1o Physics Review B.

Comparison of Coleopteran Fauna in Woodland and Pasture
of Adair County, Kentucky N
Glenn McQuaide
Alpha Beta Chapter, Campbellsville College

Feeding habits are generally varied among the dif-
ferent families of Ccleoptera. My research examined
feeding and habitat requirements among selected
families of Coleoptera in an attempt to characterize
niches. Both baited and unbaited pitfall traps were us-
ed to calculate the number of specimens. as well as the
variety attracted to each trap. The traps were placed
in woodland and in pasture which bordered a hayfield
to distinguish between the numbers of these respective

communities. Results of the experiment will be reported.

Silicate Clays and Ion Exchange
Lyndon J. Brush
Psi Chapter, Central Missouri State University

Clay is generally thought of as the “inactive fraction”
in soils due to the attractions of ions to its surface.
Silicate clays are grouped into four categories: 1:1 type
minerals, 2:1 type expanding minerals, 2:1 type non-
expanding minerals, and 2:2 type minerals. The basic
structural unit of silicate clays have layers of silicon
atoms arranged in tetrahedral form and aluminum
atoms arranged in an octahedral form. These layers
form ionic crystals based on Pauling’s Rules by balanc-

ing positive and negative charges. lonic substitution
occurs within the lattice structure giving rise to negative charges which attract cations
to satisfy the charge. Other cations are attracted to the edges of crystals due to broken
bonds and hydrogen dissociation. Anions are attracted to clay edges by hydrogen ions
joining to hydroxl ions and the exchange of anions for hydroxyl ions. These exchangeable
lons ar able tc migrate from clay surfaces to the plant supplying nutrients to the plant.

The Synthesis of a Crown Ether that may Exhibit Metal Cation
Enhanced Fluorescence
Stasia Barnell
Xi Chapter, Ball State University

The purpose of this project was to synthesize
molecules which would fluoresce in the presence of ca-
tions. A crown ether was chosen because it complexes
ions. We attached a chromophor because it will
fluoresce in the presence of cations. Such a molecule
could be a useful analytical reagent for Na?, K?, and
other biologically active ions.

The synthesis of two different crown ethers were
discussed, both of which have a napthalene
chromophor and an aniline quencher. Preliminary fluorescence studies of these com-
pounds reveal that they do fluoresce more in the presence of a cation, but more ex-
perimentation is needed to determine how useful they willbe analytically.




A Cross-Assembler for the M6800 Microprocessor
Joel Duquene
Alpha Chi Chapter. Eastern College

A cross-assembler is a compiler that translates instruc-
tions into machine executable code for a machine other
than the host computer. As a project, [ and my fellow
students developed a cross assembler for the M6800
(Motorola) as well as a simulator that would emulate
an M6800 microprocessor. Pascal was the language us-
ed to write all routines.

This report includes a description of the project, pro-
blems that were encountered and the state of the pro-
ject at the present time. The objective of this project
was to have a program that would function properly and that would also be easy to

implement. The complexity of the program was greatly reduced by a well thought out

planning phase.

Nth Power Divisors Of a
Kym Upchurch
Alpha Beta Chapter, Campbellsville College

The elementary theory of numbers has fascinated
both professional mathematicians and laymen for more
than 2000 years. Number theory concerns the most
familiar of all numbers: the positive integers (though not
all endeavors with these numbers seem rational to all
people). The following problem is a result of an interest
developed in a number theory course.

The formula for the sum of the positive divisors of

any positive integer, a. is

Po- 1

r
-1 a;
where a = P for each .
i=1 i i=1
iis the canonical representation of a. It is customary to denote the sum of positive divisors
as of{a). The problem was to find the sum of the squares of the positive divisors of

a. A formula to find this sum is

The purpose of this paper is to extend this result to find the sum of the nth powers
of positive divisors of a for any integer. n>2.

Baterial Beta-Lactamases Limit the Potency of Penicillins and
Cephalosporins
Scott Fowler
Rho Chapter. Indiana Central University

There is a need to elucidate the mechanism and
characterize the kinetic parameters of the beta-
lactamases. Spectrophotometric assays of Bacillus
cereus Beta-Lactamase I-catalyzed hydrolysis of
benzylpenicillin and 6-aminopenicillanic acid (6-APA)
reveal significant solvent kinetic isotope effects
(S.K.J.E'sof 2.4 and 1.7, respectively). The B. cereus
enzyme is the only one in its class, thus far. which ex-
hibits this phenomenon. This suggests that the rate-

limiting step of catalysis involves proton transfers.

The proton inventory technique was used to probe the nature of the transition state
for Vmax of enzymatic hydrolysis of 6-APA. The linear fit, from a plot of Vmax versus
atom fraction deuterium, is consistent with a transition state that is stabilized by a single
general acid-base proton bridge. Further proof of this was found by performing pH
rate profiles which produced bell shaped curves, typical of general acid-base reactions.
Km values obtained with substrated benzylpencillin and 6-APA were 0.42mM and
1.5mM, respectively, which agreed well with the literature.

Laser Communication by Acousto-Optic Modulation
Timothy B. Carlson
Beta lota Chapter, Bethel College

A study was made of communication using an
Acousto-optic modulator to amplitude modulate a beam
with a 10Mhz photodiode. Communication of an audio
signal was achieved over a .31 mile path with no ap-
parent distortion. and digital communication of text in
the form of an RS-232 computer signal at 300 baud
was also accomplished. The use of an 8 inch reflector
telescope as a collimating device was studied as a
method to increase the maximum possible pathlength.




Tumor-Induced Macrophage-Mediated Suppression of Natural Killer Cells
Darlinda Boys
Xi Chapter, Ball State University

Macrophage-mediated suppression of natural killer
{(NK) cytotoxicity was more pronounced in mice bear-
ing a cloned metastatic variant of the Lewis lung car-
cinoma (LLC) than in mice bearing a cloned non-
metastatic LLC wvariant. Depletion of adherent
macrophages resulted in a restoration of spleen cell NK
cytotoxic activity. Furthermore, macrophages from mice
bearing the metastatic LLC variant secreted more pro-
staglandin Ez(PGEz}, than did macrophages from mice
bearing the non-metastatic LLC variant or from nor-
mal mice. Soluable tumor-derived products induced macrophage secretion of PGEz.
When normal macrophages were incubated with culture supernatants of the metastatic
LLC variant cells, they secreted more PGEz and more extensively suppressed NK
cytotoxicity than when they were incubated with culture supernatants of the non-
metastatic LLC variants. These results suggest that the metastatic LL.C variant cells pro-
duce a soluable factor which stimulates host macrophages to secrete elevated amounts
of PGEz and, thus, inhibit NK cytotoxicity.

Supported by the Delaware County Cancer Society, Inc.

Lambert-Beer Law
Elizabeth McCleskey
Rho Chapter, Indiana Central University

Spectrophotometry, a valuable analytical tool, is
governed by the Lambert-Beer law. Not all concentra-
tions of every chemical obey Beer’s law. Deviations from
this law become apparent when several concentrations
of a chemical are tested. The results may be graphed
to demonstrate the degree of deviation. Deviations may
be attributed to several causes. Mechanical deviations
are one type and deal with the way the machine
operates. Chemical deviations involve the excitation of
the chemical, breakdown of the chemical, and scatter-
ing media.

Samples with different concentrations of the chemicals were prepared. The absor-
bance of each sample at a specific wavelength was then measured. After several sam-
ple readings were taken, the data were graphed. The data were then tested by linear
regression analysis. In the present study. both mechanical and chemical deviations were
observed.

Fraunhofer Diffraction of a Circular Aperture
Stuart Anderson
Beta lota Chapter, Bethel College

After making several measurements of a diffraction ——-

pattern, the diameterof a circular aperture was
calculated to 25.2% .4 microns. Based on Babinet's prin-
ciple, the diameter of a blood cell was calculated to be
8 microns which is relatively close to the average size
of 7.5 microns. Pattern intensities were sampled over
both a linear cross section and a two dimensional grid
yielding two dimentional and three dimentional plots

of a Fraunhofer diffraction pattern. Subtracting

background noise, the peak intensities were found to
be within 3% of the theoretical values.

Microemulsions - Energy for the Future
Todd Larsen
Phi Chapter, Eureka College

With the world’s supply of fuel becoming short, scien-
tists are looking for renewable energy sources.
Vegetable oil is one possibility. However due to its
viscosity, vegetable oil cannot be used directly as a fuel.
One way of eliminating the problem of viscosity is to
dilute the vegetable oils with other materials.

Microemulsions of soybean oil and methanol are be-
ing studied at Northern Regional Research Center in
Peoria, lllinois. In order to produce a stable microemul-

sion, a suitable amount of surfactant must be used.
These surfactants consist of an ionic salt and an alcohol. The action of the surfactant
with soybean oil and methanol producea micellar system. Formation of liquid crystals
can be detected in a highly concentrated system.

Tests done on the microemulsions include viscosity tests, water tolerance, and alcohol
surfactant chain length. Further studies may provide a renewable energy source.



In vitro Teratogenic Effects of DMSO on Mouse Embryos an its Minimum
Levels of Teratogenicity.
Fabio Vasquez
Alpha Psi Chapter, Hillsdale College

This project was conducted to determine the
teratogenic effects and the minimum dosage of DMSO
that would cause teratogenic effects. A mouse whole
embryo culturing method was used. Dams were
sacrified by cervical dislocation and their embryos ex-
planted on day 9 (were vaginal plug day=day 1). The
embryos were freed from Reichert’s membrane and in-
cubated in 2 ml of rat serum with specific concentra-
tions of DMSO. The embryos were provided 20 second
duration gassings of 5% CO,5%0,, and 90%N, each
ten hours of incubation. Incubation was 24 hours at 30 rpm at 38°C. Following in-
cubation, the somites were counted and development of the head folds, rotation, and
spinal column closure were noted. Eye, ear, limb development, and heart beat were
also observed. DMSO serum concentrations above 19 ppm led to open head folds,
incom;lete rotation, and partially open spinal columns. Embryos exposed to DMSO
serum concentration below 9.5 ppm exhibited no visable defects.

NOTE FROM THE NATIONAL EDITOR

New Editor with bound Sigma Zetans

[ was unaware at the time Dr. Welker presented me with the Ten Bound Volumes
of Sigma Zetan of the consequences of this action. At first it just seemed like work;
not a lot of work, but work none-the-less. But as we set about the task of assembling
the journal, appreciation of the quality of student members and advisors and chapter
activities quickly led us to a state of enthusiasm. Sigma Zeta is a fine organization made
so by the quality of its membership. My congratulations to you. Keep the excitement
going.

My thanks to Ingrid Busch, Marvin Platt, Teri Maas, and Dr. donald Heckenlively
in preparation of manuscript.

Ted Platt
National Editor



