


David Kelley, Xi Chapter presents the Founder’s Cup to Carol Borland
and friend of Alpha Gamma Chapter.

The Founder’s Cup Committee selected Alpha Gamma Chapter of Malone
College, Canton, Ohio as the most active chapter during the past year.
Alpha Gamma Chapter annual report, which follows, indicates the kind of
activities engaged in this past year.
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The Alpha Gamma Chapter started the school year with its first organiza-
tional meeting, September 19, 1979, at which we made plans to attend the
Central Region Regional Convention at Ball State University in Muncie,
Indiana on September 29 and 30, 1979. We sent five members to the con-
vention. Highlights of the convention included a slide presentation on the
Northwest, a planetarium show, and tour of Christy Woods.

As a part of faculty appreciation week, we held a luncheon for our math
and science faculty and staff on October 4, 1979.

Our second field trip was to the Women in Science Workshop at Bethany,
West Virginia. In attendance were four of our Sigma Zeta women who
learned what was involved in reaching career goals and in learning their full
potentials as women.

The faculty challenged Sigma Zeta to a volleyball match which was held at
the home of our advisor, Dr. Stephens. Four faculty members and nine
students enjoyed a wiener roast which followed Alpha Gamma’s loss.

For our advisors, Halloween was highlighted by the Sigma Zetan pumpkin
carolers who dressed in outrageous lab costumes.

On November 1, John Robinson spoke to interested pre-medical students
on the procedures leading to acceptance into medical school. .

Fall term was closed with the judging of projects at Massillon Christian
School by two of our members on November 9, 1979.

During our three week December term, we enjoyed a Christmas Party
held at the Stephens’ house.

To kick off Winter term, Sigma Zetans went to Parasson’s Restaurant for
dinner at which our advisor, Dr. Stephens, and Department Head, Dr.
Thomson attended.

This year we began a tradition of decorating faculty offices and doors and
treating them to an ice cream cone for their birthdays. Dr. Niver was the first
to be surprised by this new tradition, followed by Dr. Thomson and Dr.
Stephens.

To welcome our new chemistry professor, Dr. Herbert Jarrell, we held a
reception. All Malone students had an opportunity to meet our new
professor.

On February 21, 1980, Dr. Michael H. Klapper of Ohio State University
lectured on Protein Structure and Mechanism of Enzyme Catalysis. All of the
biochemistry students had a special interest in this topic.

A chapter report was sent to our regional coordinator to be included in a
newsletter received by all chapters in the Central Region.

At the end of Winter term, we held a pizza and pop study-break party to
ease our weary minds during final exams.

On April 2, three members judged the science projects at the District East
Ohio Gas Contest.

Qur third field trip was a tour of Akron’s Firestone Research on April 10,
1980. In addition to a general tour, we heard detailed explanations of nu-
clear magnetic resonance spectroscopy, and electron microscopy.

Senior chemistry and biology major Carol Borland presented a seminar on
the Water Analysis of Nimishillen Creek.

Our chapter sent two advisors, Dr. Niver and Dr. Stephens, and twelve
students to the National Convention at Eureka College in Eureka, [llinois.
Carol Borland presented her paper at the convention.

We had two money-making projects this year. On Valentine’s Day, the
club sold and delivered carnations. Also in February, our chapter had a very
successful poster sale.

Our post-convention activities will be highlighted by a banquet at which
new members will be inducted. We will induct fifteen new members. Two
senior members will present their projects in seminars. We will be having an-
other speaker in May.
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Student Paper Presentations

Some of the Sigma Zeta Students presenting papers at the National Con-
vention,

ABSTRACTS OF STUDENT PAPERS

The Effects of Air Pollution on Animal Tissues
by Michael V. Reisberg, Xi Chapter

An area of major concern in environmental biology studies is air pollu-
tion. Every day, major cities around the world are increasingly plagued
with poorer qualities of ambient air.

Air pollutants can be grouped into three general categories: the gaseous
pollutants, the oxidants, and the heavy metals. My area of research focuses
on two common pollutants: ozone - an oxidant; and nitrogen dioxide - a
gaseous pollutant. Ozone studies are currently being performed in labs across
the country. However, 1 am one of few investigators studying pollution with
nitrogen dioxide.

The animal subject for the research is a common rodent - the Syrian ham-
ster. The subject is exposed to the air pollutant under controlled conditions.
Following the exposure, the animal is sacrificed and tissues are surgically ex-
cised for study. These tissues include trachea, heart, liver, kidney, lung and
gastroenemius muscle. Histopathology studies are performed on all of these
tissues. Oxygen consumption tests and ATP content analysis is performed on
the liver, heart and tracheal tissues. Ciliostasis and ciliary beat frequency
studies are then performed on the tracheal tissue.

From the results of this research, I am looking for notable and significant
differences in the exposed tissues when compared to the control tissues. Dif-
ferences, for example, may be found in cellular structure, energy utilization,
physiology or cellular respiration rates. These results may provide a possible
indication of what occurs at the human level with air pollution exposure.
With this knowledge, progress can be made in the development of newer
techniques for air pollution control. This, in turn, can lead to a safer, cleaner
environment.

The Effect of Treadmill Exercise on Liver Glycogen Studies in the Rat
By Stephen Pillardy and Joseph Slimack, Phi Chapter

Twenty four rats were divided into exercise and non exercise groups. The
non exercise groups stayed in their cages while the exercise groups were put
through an exercise program on a regulating rodent treadmill. Livers were
removed and analyzed for blood glucose levels. Results showed that blood
glucose levels were lower but liver glycogen content was higher in trained rats
as compared to untrailed rats. Key words: exercise glycogen glucose

The Effect of Epinephrine on Blood Pressure and Blood Glucose
By Richard R. Rowland, Beta Gamma Chapter

The effects of epinephrine on blood pressure and blood glucose were
investigated in rats maintained on the following diets:
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Complete Diet
Cu Deficiency
Zn Deficiency
. Excessive Vitamin E

Rats were administered 0.05 ml of epinephrine after sedation with sodium
phenobarbital. The blood pressure was measured in the vena cava with a
minute pressure-sensitive probe. Blood was withdrawn two minutes after in-
jection of epinephrine and the plasma used to determine the glucose level by
the glucose oxidase method.

Results were as follows:
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Group Blood Pressure Blood Glucose
Complete Diet 80% 2.30%
Cu Deficient 126% 6.25%
Zn Deficient 111% 3.80%
Excessive Vitamin E 81% 4.81%

In conclusion it can be seen that epinephrine has a definite effect on blood
pressure and metabolism. Statistical data show that both blood pressure and
blood glucose levels were increased by a noticeable amount.

*% increase

Our Role in a Solar Future
By Guy T. Calkins, Lambda Chapter

Our solar future is of growing importance in times when other energy costs
are skyrocketing and supplies are dwindling; investigations into solar energy
and its by-products should be of utmost importance to all of us. Alternate
energies continue to be stifled through public uncertainties and misinformation
in regards to the truth of these fuels. The aim of this presentation is to help
facilitate a growing knowledge of what solar advocates are referring to.
Through the use of information acquired through a program at Mansfield
State College, 1 hope to encourage a softening stance as to the feasibility of
the sun and its energies.

Specifically I will be looking at the methods in which the solar radiation
from the sun is measured. I will then discuss some difficult methods used in
the collection of solar energy. It can be a bright future for all of us if we will
only use what we already know.

Studies of the Oncogenicity
of a Human Lymphoblastoid Cell Line
Established by Infection with Epstein Barr Virus
By Sharrie A. Fitch, Xi Chapter .

The Epstein Barr Virus is a Herpes Virus which infects the B-Lymphocyte.
It plays a role in the causation of two malignant tumors, African Burkitt's
Lymphoma and Nasopharyngeal Carcinoma. The exact role of the Epstein
Barr Virus in tumorgenesis has not been firmly established. Evidence seems
to support the oncogenicity of the virus. Human fetal lymphocytes which
have been transformed in vitro have many characteristics of malignant cell

lines. They grow rapidly in culture, show decreased dependence on high
serumn levels in the medium, lose certain surface proteins concommitant with
transformation, and finally become immortal. All cells transformed in this
manner harbor the EBV genome. They typically retain, however, a diploid
karyotype, and they do not cause tumors upon injection into animals. The
control cell line (X25-4) that we used was one such line. The other cell line
we used (X25-9) now displays a very abnormal karyotype (average chromo-

some-number = 78). The cellular morphology has become strikingly dif-
ferent from the other cell line established at the same time {(during the same
experiment).

This study tested the malignant potential of this cell line (X25-9) by innocu-
lation of it into Athymic nude mice. These mice are mediated by T-Lympho-
cytes. More than 200 human cancers have been transplanted successfully in
Athymic nude mice. Nine control mice were injected subcutaniously (X25-4).
Ten test mice were similarly injected with the (X25-9) cell line. All mice were
monitored daily for tumor growth. A viable concentration of 1x10™ cells/12 ml
doses was used. The cells were counted by the Trypan Blue Exclusion
Method.

At five and one half weeks from the innoculation date a control mouse
developed a tumor of his right axillary lymph node. After seven weeks three
out of the eight control mice developed tumors. Two out of the eight mice
injected were the cell line X25-9 also developed tumors within this time.
Preliminary autopsy results showed all tumor tissues to be malignant.

This study is incomplete. The Karyotype of the tumor cells and the
existence of viral surface antigens will be determined later. Also the control
cell line that was previously shown not to cause tumor production will have
to be studied further to determine its potential for tumor production.
Hopefully this study when complete, will add more to our understanding of
the Epstein Barr Virus, and the host virus relationship that exists for the
EBV. Possibly the nude mouse (Athymic mouse) will provide an animal
model for other investigations on the oncogenicity of human fetal
Lymphoblastoid cell lines transformed by the Epstein Barr Virus.

Transfer of Drug Resistance in E. coli
By Ellen Johnson, Alpha Chi

This research dealt with the ability of E. coli, a bacterium characteristic of
the human intestine, to select for mutants resistant to three antibiotics. It dealt
with the ability of E. coli to transfer this resistance.

Resistance to three antbiotics (ampicilin, chloramphenicol and
streptomycin), was selected via the Tube Dilution Method described by De-
laat (1975).

The bacteria were exposed to conditions conducive to the three modes of
genetic recombination.

Conjugation, a naturally occurring chromosome transfer, exchanges genetic
material by cell-to-cell contact between two living bacteria via plasmids. The
procedure described by Brown (1967), was successful. Mutant strains resist-
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ant to ampicillin and streptomycin, ampicillin and chloramphenicol, and strep-
tomycin and chloramphenicol resulted.

A preliminary transduction experiment indicated positive results in acquiring
mutant strains resistant to two antibiotics. Transduction is a virus-mediated
transfer of genetic material from a donor cell to a recipient cell.

A preliminary transformation experiment indicated positive results of ex-
change of genetic material between a heat-killed strain of antibiotic resistant
E. coli and the viable wild type.

Growth and Phosphorus Uptake Kinetics
of the Green Alga Volvox globator
at Various Temperatures and Phosphorus Concentrations
By Kenneth Roberts, Xi Chapter

The colonial green alga, Volvox globator, is an important compenent of
the phytoplankton community in many lakes. This study documents the de-
pendence of growth and phosphorus uptake kinetics upon temperature and
external phosphorus concentration for this organism.

Growth was measured at the six temperatures and nine phosphorus con-
centrations. Resultant data were fit to the Monod growth model and
maximum growth rates at each temperature when calculated. Growth rates
increase exponentially as a function of temperature from 5° to 20 © C. A
maximum growth rate of 1.17 divisions per day was obtained at 20°C.
Reduced growth occurred at 25° C, and no asexual growth could be de-
tected at 30°C.

Phosphorus uptake kinetics were measured radiosotopically (using 32F’) at
six temperatures and five phosphorus concentrations. The data were fit to the
Michaelis-Menton equation, and maximal uptake rates were calculated at
each temperature. Phosphorus uptake increased exponentially as a function
of temperature from 5° to 30°C.

The growth of Volvox globator cannot be totally explained on the basis of
phosphorus physiclogy. Maximum phosphorus uptake occurred at 25° and
30° C, while reduced growth rates were obtained at these temperatures. The
factors which limit growth over 20 ° C have yet to be determined.

Parasitological Applications: Field Experiences
in the Dominican Republic
By Samuel S. Bean, Alpha Chi Chapter

This project was a study of the parasites, their relative abundance, and
subsequent treatment in two sites in the Dominican Republic. The project
was conducted in a clinical type setting in a mountain farming community
and in a poor city community during the summer of 1979.

Examinations were done on stool samples to determine the type of intestin-
al parasitic infection, and the appropriate treatment was then administered.

A study demonstrated the medicine’s effectiveness on Ascaris lumbricoids
and its relative ineffectiveness on Trichuris trichiura. It also showed the effect
of a change in environment on the intestinal parasite population.

Enrichment, Attempted Isolation, and Study of Beggiatoa
By James Brown, Xi Chapter

Beggiatoa is a genus of gram negative gliding bacteria, forming unbranch-
ed filaments from their cylindrical cells. They are considered mixotrophic,
oxidizing hydrogen sulfide to elemental sulfur, which forms intracellular
granules, and further to sulfuric acid. In this way, Beggiatoa can play an
important role in the cycling of sulfur.

Beggiatoa is very difficult to maintain in the laboratory, and has only re-
cently been isolated in pure culture. The present study involved the attempt-
ed enrichment and isolation of this genus utilizing methods used successfully
by Burton and Lee. Agar plates were scored with parallel lines using sterile
cotton swabs. These plates were inoculated with Beggiatoa containing ino-
cula, the parallel lines providing a path by which the organisms could glide
away from the site of inoculation. This technique was not successful, despite
attempts using a variety of modification.

The next attempt was made using the techniques of Strohl and Larkin.
Enrichments using media containing hay infusions and soil extract were quite
successful; however, attempts at isolation were not successful. Enrichments
obtained were used as the subject of a photographic study of morphology
and speciation, which revealed four strains, classified by cell length and
width, and granule size and distribution. These strains were identified as
Beggiatoa alba, Beggiatoa leptomitiformis, Beggiatoa minima, and Beggiatoa
uniguttata. Related organisms i.e., Thiothrix nivea and Thioploca ingrica were

also observed.

A Survey of Domestic Felids in Southern Minnesota
for Prevalence of Toxoplasma gondii
By Jeanne Epp. Mu Chapter

Toxoplasmosis is an ubiquitous infection caused by the tissue protozoan
Toxoplasma gondii. Although rare, the disease can be disastrous, the most
important clinical entities being retinochoroiditis and encephalitis in humans,
and abortions in sheep. The three preliminary modes of disease transmission
include fecal contamination by cats, neonatal infection via the placenta, and
carnivorism of contaminated tissue. In 1969-70, coccidian stages in the cat
intestine and oocysts in cat feces were discoverd. As the definitive host, the
felid is now considered the key to human and animal epidemiology of toxo-
plasmosis. The apparent and notable significance of felids in human disease
has prompted our survey of domestic cats in Southern Minnesota for preval-
ence of Toxoplasma gondii.
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With Mankato, Minnesota, as the center, sixty and one hundred mile cir-
cumferences were established. Seventy three veterinary clinics in this
geographical area were contacted. Of the forty six responses to our com-
munication, twenty four clinics agreed to participate in the survey. Numbered
and color-coded serum tubes, fecal containers, data sheets, and collection
materials were distributed to the clinics. Specimens were collected at two
week intervals. Serum samples will be serologically examined using the pre-
viously developed standard CDC procedures for indirect immunofluoresc-
ence. Indirect hemagglutination will be used to wvalidate results. Fecal
specimens will be microscopically examined for the presence of toxoplasma
oocysts. Selected aliquots will be infected into mice via the intraperitoneal
route.

Although no previous survey of domestic felids for T. gondii has included
Southern Minnesota, personal communication from Little and Maher report-
ed an average eleven percent incidence of toxoplasma antibodies in cats from
the Minneapolis/St. Paul, Minnesota area. An equal or greater prevalence is
anticipated in this survey. We hope that the results of this survey will lead to
future studies at Mankato State University, and that human incidence of
toxoplasmosis in this area will be correlated with feline prevalence.

Preliminaty Investigation of Blood Parameters
Due to Diet Changes in Laboratory Mice
By Joan Gleason, Mu Chapter

Dietary changes have been implicated in the cure and prevention of many
disease states. Recent research has been done to show that nutrition may
also play an important role in cancer formation. Our project has been in-
volved with blood parameter changes induced in laboratory mice by dietary
changes alone. We dealt with two types of mice; strain A mice (a non-
induced tumor strain) and Balb mice (a non-tumored strain). Each strain was
randomly divided into two groups. One group‘was sustained on a standard
mouse diet and the other was given a special diet. Blood samples were col-
lected regularly from each group. Hematocrits were done on all samples and
electrophoretic protein patterns were done on the serum or plasma super-
natent. The test results showed that the special diet mice tended to have a
lower hematocrit value. They also tended to show a lower albumin level and
a lower A/G ratio.

The special diet mice do show that all the qualifications are being met for a
balanced diet. They appear in good health, their survival rate is good, and

reproductive processes are going on as usual. There has been tumor
development and death in the regular diet mice but thus far there have been
no occurrances in the diet mice. More research is being done to substantiate
these findings.

Mike Peterson and Mike Zebroski collaborated in this project.

Banding Geese, and the Cannon Net Method
By Ruthy Dautenhahn, Chi Chapter

Banding Canada Geese has been in practice for many years. The major
beneficiary of this process is the conservation commission. They use the data
to set the standards for hunters in the areas occupied by the geese.

The method that has produced the best results to capture the wild geese is
the cannon-net method. This originated at Swan Lake Wildlife reserve in
Sumner, Missouri, in 1951. Prior to the use of this method, a box trap was
used. The box trap consisted of a wire box with a trail of corn leading into it
past a drop door. With this method they caught about 40 geese a year. With
the Cannon-net method they caught about four-thousand geese last year on
the southern end of their migratory path at Swan Lake.

The Cannon is made up of a steel tube, about twenty inches long, placed
in a solid tree stump. Over the tube is a two-and-one-half inch long bore
with a spike on it to hold it fast in the mud. The projectiles are cylindrical,
weighing about six pounds each and having a single ring brazed on its nose.
The leading edge of the net is attached to this ring. The net is prevented
from going in the lake by rubber shock cords attached to the rear edge of the
net.

Corn is placed in front of the net to attract the geese. When the geese
come ashore to eat the corn the cannon is ignited by an electrical set-up that
may be fired up to a half-mile away.

This method is now being used to catch water fowl not only in the United
States but also in Canada, Mexico, and India.

Alleviation of Consumer Energy Shortages
Through Subterranean Architecture and Habitation
By Jon Ferguson, Pi Chapter

This study surveys the usefulness of underground construction to the mod-
ern consumer sector of the economy and tries to evaluate the effect the im-
plementation of such a style of living would have on the present energy
problems of the United States. The United States has numerous subterran-
ean complexes and facilities, and the use of the earth as a place of residential
homes is gaining popularity almost exponentially.

There are many reasons for building and living underground, from military
to ecological and aesthetic, but one of the reasons taking the forefront of
consideration is the rising cost and decreasing availability of fuel for heating
and cooling.

The study includes coverage of the areas of thermodynamic physics,
ecology, psychological factors and construction technology.
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An Ethanol Fuel Feasibility Study
By Richard Cameron, Mu Chapter

Many authorities predict an end to abundant oil reserves by the end of this
century. Development of alternative energy sources has, therefore, become a
major concern of the economic community. Ethanol production via the
fermentation process poses one possible solution. If special attention is given
to factors affecting yield, considerable improvements can be realized over
conventional brewery methods. Present research, available in the literature,
deals with two major questions: (1) can ethanol be produced economically?,
and (2) is ethanol a good fuel: This report will explore the process, possibility
and feasibility of future ethanol utilization.

Water Analysis of the Nimichillen Creek
By Carol Borland, Alpha Gamma Chapter

The purpose of this study was to determine any pollutants that may be be-
ing added to the Nimishillen Creek in Canton, Ohio, and if so to try and find
the source of these pollutants.

Twenty-two samples were collected for study on two different dates one
month apart. Each sample underwent a COD test to determine any organic
compounds present. A total phosphate, nitrate and nitrate tests were also run
on each sample. The fecal coliform count was taken by utilizing the mem-
brane filter technique. Temperature and pH were determined at each sample
point. The last test conducted was a count of the total radioactivity in the
sample by counting mainly beta particles with a Geiger-Mueller tube.

Results show that after a heavy rainstorm the samples contain a lot more
of the tested constituents than they had with the first set of tests. The Nimi-
shillen Creek seems to show a definite increase of pollutants from runoff dur-
ing a rainstorm. The rain does not dilute out the contaminants. Heavy nitrate
and nitrite contents appear to come primarily from runoff of fertilized yards
and fields. Higher fecal coliform counts were found after the rain due to by-
passes of various treatment plants. Although no significant radiation was
found in the creek near the hospitals or otherwise, there did tend to be a
sligh}t{ly higher count after the rain due possibly to more solid contents in the
creek.

The Articulation of a Phoca vitulina Skeleton
By Catherine Reese, Rho Chapter

The paper was written as a result of independent study at the Oregon In-
stitute of Marine Biology (OIMB), in Charleston, Oregon, in the summer of
1979. 1t is being used to meet the final requirements of the Honors Program
at Indiana Central University. The paper includes a short historical back-
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ground of Phoca vitulina—the Common or Harbor Seal—and a description
of the work involved in taking a specimen from discovery on a sandy beach,
to complete articulation of the skeleton. A group of eight black and white
prints are included with the paper as well as a full-length color print of the
assembled work. This was the first attempt by anyone at OIMB to assemble a
fully grown seal skeleton (live weight was approximately 250 Ibs.) and the re-
sultant skeleton has been accessioned into the small OIMB teaching museum.

Insect Pathology: Controlling Insects by Natural Means
By Becky Weber, Xi Chapter

At Ball State University, insect pathology research is directed to agriculture.
Its ultimate goal is that one day known suspensions of pathogenic bacteria
will be applied to corn fields just as chemical insecticides have been in con-
trolling the corn borer larva.

The major objectives of the researcher are to determine the concentration
of bacterial suspension administered to an individual larva, and to determine
the quantity of suspension that has been injected. To determine concentra-
tion, Bacillus subtilis, a mild pathogen of the corn borer relatively harmless to
man, is evaluated as follows: 1) the absorbance of a cuvette containing nu-
trient broth inoculated with B. subtilis is read on a spectrometer, 2) a small
portion from the same cuvette is poured onto a hemocytometer, placed
under a compound microscope, and the bacterial cells are counted, and 3)
a small sample from the same cuvette is transferred to a petri dish, covered
with nutrient agar, and a colony count determined after 24 hours.

The final objective of the researcher is to determine that a given amount of
a given concentration has been injected by the larva. The bacterial suspen-
sion is administered through a calibrated syringe equipped with a small dull
needle to avoid damaging larval mouthparts. After the suspension has been
administered, the morbidity/mortality rate may be observed and recorded.
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