




Energy Flow and Endothermy of the Blowfly Phormia regina 
Meigen in pig carcasses 

Terrence J. Cianci 
Alpha Chi Chapter, Eastern College 

Freshly killed pigs were colonized by larvae of 
the blowfly, Phormia regina, Meigen. An attempt 
was made to collect the maggots so that they 
could be weighed, and the energy flow (through 
biomass) from pig to blowfly could be determin­
ed. However, the weather did not cooperate. 
Temperature readings indicated that the maggots 
formed an endothermic mass which coincide with 
the appearance of the third larval instar. 

Abstract: Four pig (sus scrofa L.) carcasses were 
used as models in an energy flow study. Twenty 
kg. pigs were selected and killed by gunshot 
through the head. The carcasses were placed in a cage designed to exclude 
vertebrate scavengers, while allowing open access by invertebrates. The cage 
was constructed so as to funnel fly larvae emerging from the carcasses into 
collection points in the corners. The Original experimental design called for 
the maggots to be collected and weighed as they migrated from the carcasses. 
The stripped carcass weight could be subtracted from the initial (live) pig weight, 
and energy flow from the pig to blowfly could then be calculated. While weather 
prevented the collection of maggots, temperature data taken of the maggot 
mass showed a correlation between the appearance of the third larval instar 
and elevated temperatures. The temperatures of the maggot mass, core body 
and air were recorded. Carcasses were quickly colonized by larvae of the blow­
fly, Phormia regina, Meigen. Third instar larvae were present by day 6. A sharp 
increase in maggot mass temperatures was correlated with the appearance of 
the third instar larvae. Temperatures continued to increase until stabilizing at 
roughly 40°C. The microcommunity remained at this temperature for several 
days, until dispersal of the mature maggots reduced the size of the maggot 
mass. As maggots emigrated from the pigs to pupate in the soil, the 
temperatures gradually dropped until mass and core temperatures matched 
air temperature. 
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r Phospholipase Production in Morphological Variants of 
Candida albicans 

Thomas Lane 
Xi Chapter, Ball State University 

The yeast Candida albicans is considered a 
dangerous opportunist in a compromised host. Its 
pathogenicity is thought to lie primarily in its ability 
to grow as budding yeasts of hypae. However, 
this fact alone does not seem sufficient to account 
for its success as a pathogen. Recently, Dr. David 
Soli (Univ. of Iowa) described a spontaneously oc­
curing, high-frequency switching system, in seven 
morphological variants, which may help explain 
its success. We obtained some of these variants 
and tested them for their ability to produce ex­
tracurricular phospholipase, a generally accepted 
mechanism of pathogenesis in many microorganisms. Our goal was to show 
a correlation between the amount of enzyme produced and the virulence of 
the variants. Using egg yolk agar plates, we showed that all variants produced 
the enzyme. However, one produced significantly more than the others. In 
all cases we insured that the variant phenotype was still expressed. Although 
preliminary in nature, this suggests that the high-frequency switching system 
may modulate the virulence of the organism. Virulence tests are being con­
ducted with CBA/ J mice. 

Changes in the Filtration Membrane Coincident to the Onset of 
Frank Diabetes in BB Wistar Rats 

Alicia Melzer 
Pi Chapter, Millikin University 

The purpose of this investigation was to deter­
mine whether changes in the filtration membrane 
precede, follow, or coincide with the onset of 
frank diabetes in the BB Wi star Rat. The identifica­
tion of chemically and frankly diabetic rats was ac­
complished through glucose tolerance tests, 
vaginal smears, and urine tests. Frankly diabetc 
rats were sacrificed the day they developed 
glycosuria and fixation of the kidney was perform­
ed by cardiac perfusion. Upon observation of elec­
tron micrographs of glomeruli from the kidney 
specimens of similarly aged non-diabetic, 
chemically, and frankly diabetic rats, changes in the filtration membrane were 
determined to be coincident with the onset of frank diabetes. 



Zinc Sulfate Toxicity in Mus musculus and Progeny 
Darrin R. Bunting 

Alpha Psi Chapter, Hillsdale College 

In this research, the maximum tolerance level 
of zinc sulfate was sought in Mus musculus for pro­
geny and dam. Daily i.p. injections of zinc sulfate 
at 0.022,0.044, and 0.088 mg/g of body weight 
were administered to the dam throughout gesta­
tion (plug = day 1). Embryos treated with 0.022 
mg/g of body weight, when examined in day 10 
of development, exhibit malformations in body 
size and head development in comparison to con­
trol embryos from dams injected with sterile distill­
ed water. A high incidence of embryo absorption 
occured in dams treated at the 0.022 mg/ g of 
body weight treatment level. The dams treated with 0.022 mg/g of body weight 
also exhibited uterine insult and reduced vigor. Embryos from dams treated 
with 0.044 mg/g of body weight exhibited underdevelopment and reabsorp­
tion at day 10 compared to controls injected with sterile distilled water. At birth, 
several progeny from dams treated with 0.044 mg/ g of body weight exhibited 
stubbed tails. Post natal (PN) day 15 weights of progeny from a dam treated 
with a 0.044 mg/g of body weight solution of zinc sulfate are Significantly lower 
compared to control PN day 15 young from a dam treated with sterile distilled 
water. 

Examination of the Effects of Ultraviolet Irradiation on 
Gamma Crystallins 

Jennifer Powers 
Alpha Upsilon, Union University 

Gamma crystallins obtained from calf lenses 
were irradiated with 337 nm light from a nitrogen 
pulsed laser or 290 nm light from a Xe lamp. 
Samples with and without a photosensitizer were 
examined for a cross-linking by SDS­
polyacrylamide gel electrophoresis. Light scatter 
was studied for samples irradiated at 337 nm: 
flourescence was examined for samples irradiated 
at 290 nm. Cross-linking was found to occur in 
almost all samples with photosensitizer. Some 
samples without photosensitizer showed cross­
linking. Flourescence loss because of kynurenine 
derivative formation was noted. These effects have also been found in human 
cataracts. This shows that UV light causes cataract-like symptoms. It may very 
well be a factor in cataract formation. 

r Assessing the Goals and Methods of Medical Ethics Taught 
at Forty Midwestern Medical Schools 

Jane E. Shanks 
Xi Chapter, Ball State University 

An operational definition of the Midwest, ten 
contiguous states bordering the Mississippi River 
plus Michigan, Indiana, Ohio, and Alabama, was 
established by the researchers. The area includ­
ed a total of forty midwestern medical schools 
identified from Medical School Admission Re­
quirements 1986-87 United States and 
Canada, 36th edition. 

A questionnaire containing a total of eleven 
items was developed and distributed to the in­
dividuals identified as bioethics instructors in the 
selected institutions. The survey instrument con­
tained items designed to elicit information regarding demographics, course 
structure, and methods employed in the instruction of bioethics. 

A response rate of 70% was achieved. Demographic data revealed that: 
1) 82% of the instructors were male, 2) 89% were currently teaching a bioethics 
course, 3) 90% held an M.D., Ph.D., or both degrees, and 4) 61 % had been 
teaching the course for at least six years. Course data revealed that the course 
was offered infrequently. For example, 61 % ofthe respondents reported that 
the course was offered once a year. Twenty-nine percent of the institutions 
offered the course as an elective, 29% offered it as a requirement, and 25% 
offered it as both depending upon the course curricula. Eighteen percent did 
not respond to this item. 

Analysis of the data regarding the methods revealed that the preferred mode 
of instruction included class discussion, examination of clinical case studies, 
and lecture. 

From the data, it can be inferred that bioethics courses are instructed by 
individuals who have special interests in the subject. These persons come from 
a variety of backgrounds and there is no central department with which bioethics 
courses are associated. Although medical ethics courses comprise 20% of the 
National Board Medical Examinations, not all students are required to take 
a medical ethics course. Analysis of responses indicated that all students are 
exposed to medical ethics through, at least, an examination of clinical case 
studies and discussions during medical grand rounds. 
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The Neutralization of Acid Mine Drainage via an Electrolytic Cell 
and its Affects on the Surrounding Ecosystem 

Sonja R. Stiller 
Alpha Chi Chapter, Eastern College 

This paper incorporates material I have col­
lected over several years concerning the 
neutralization of acid water from acid mine 
drainage (AMD). Electrolytic cells were set up for 
the neutralization of an AMD stream and lentic 
system (pond). A more qualitative than quan­
titative study of the neutralization affects on the 
surrounding ecosystem of the pond is also 
presented. 

Abstract: A galvanic cell composed of pyrite 
and scrap iron was used to neutralize water from 
an acid mine drainage stream having a pH of 2.5 
and iron ion concentration of 6.7ppm. This method could be applicable on 
a larger scale for lotic systems, however a lentic system requires a different 
approach. 

In the summer of 1985, a galvanic cell was set up in a sterile pond that had 
once been fed by an acid mine stream. The stream had been diverted many 
years prior to this study, but the pH of the pond remained low (pH 3.1 and 
iron ion concentration 6.8ppm.). After two years, the pH of the pond had 
risen to 6.5 and the iron ion concentration had dropped to 4.7ppm. During 
the two-year period, both plant and animal life colonized the formally sterile 
pond, creating a complex ecosystem. A quantitive study of the procedure is 
proposed. 

Studies on a DevelopmentaUy-lmportant Gene in Insects 
Mark Dalton 

Beta Iota Chapter, Bethel College 

A gene (E74) has been isolated from 
Drosophila melanogaster that is expressed in 
response to a steriod hormone. The protein pro­
duct of this gene is responsible for activating other 
proteins and may do so by binding to DNA. 
Evidence suggests that E74 is critical for proper 
development in D. melanogaster. To support this, 
E74-homologous genes have been isolated from 
other insect species, including the distinctly-related 
lepidopteran, Bombyx mori. This research and its 
implications will be discussed. 

r 
Reproducibility of Band Position in Electrophoresis Separations 

Using an Agarose Gel 
Lisa Marie Borrenpohl 

Beta Chapter, McKendree College 

In designing an experiment to measure LDH 
amounts in Drosophila melanogaster, it was 
necessary to explore the limitations of the elec­
trophoresis equipment. The Biostar power pack 
is equipped to run two emersion type quadracells 
for a total of eight gels per run. Conditions were 
constant so that the results obtained would reflect 
the unit's variability. Agarose gels were loaded 
with proteins treated with SDS so that the separa­
tion characteristic would be the variation in 
molecular weight of each protein. Eight gels, each 
containing eight wells were loaded with the 
denatured proteins. Wells one and five were loaded with a mixture of five stan­
dard proteins. Wells two and six were loaded as blind wells that were later 
identified as containing standard proteins 2 and 3. Wells three and seven were 
also blind wells, and they contained protein 4. Wells four and eight were load­
ed with a sample buffer that contained no proteins. A tracking dye was pre­
sent in all mixtures loaded into the wells and it was used to monitor the migra­
tion of the proteins. The gels were stained with Coomassie blue and destained 
so that the positions of the proteins could be measured. 

Statistical analysis was used to compare the variance in protein migration 
between electrophoretic runs. Each of the proteins was analyzed according 
to their positions in each gel run using an F test and according to their posi­
tions in each gel using an F test. No significant variation was caused by dif­
ferent electrophoretic, but gel position in the apparatus showed significant varia­
tion. The tendency for the two gels closest to the negative electrode to migrate 
at a faster rate was observed when the gels were removed from the quadracell. 
An F test was used to see if the variation was significant between gels near 
the positive electrode and gels near the negative electrode. It was found that 
gels near either electrode migrated with no significant variation when com­
pared to other gels of the same electrode position. This suggested that the 
machine is operating in a consistent manner. The migration rates of each in­
dividual protein were analyzed using an Rf value based on the migration 
distance of protein 1 in well one of each gel; no significant variation was found. 
Since there is no significant variation due to the apparatus, it may be used 
to predict relative positions of proteins in further experiments. 
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Methodology Development in Pharmacological Studies of Cocaine 
Use in Pregnant Patients 

Amy E. Sickler 
Alpha Chi Chapter, Eastern College 

The presentation deals with my research last 
summer at the Prenatal Research Center of 
Cleveland Metropolitan General Hospital. I work­
ed on the methodology development of measur­
ing amounts of cocaine and two of its metabolites, 
norcocaine and ecgonine methyl ester, in patient 
blood and urine samples. This entailed develop­
ing an appropriate internal standard, extraction 
procedure for drug detection by a gas 
chromatograph/ mass spectrometer, the creation 
of a standard curve from which to estimate drug 
concentrates in patient samples and a cocaine 
disappearance curve to illustrate its rate of metabolism in blood. 

Abstract: Cocaine abuse is reaching epidemic levels among the U.S. general 
population, including that sector which is pregnant. However, there is a lack 
of previous information on the long-term effects of cocaine in the mother and 
fetus. The purpose of my study was to develop the methodology for drug testing 
in patient samples. This included creating 1) an extraction procedure for co­
caine and two of its metabolites, norcocaine and ecgonine methyl ester, from 
patient blood and urine samples, 2) a standard curve for estimation of drug 
concentration from gas chromatograph/mass spectrometer peak area ratios 
and 3) a disappearance curve to display the kinetics of cocaine metabolism 
in blood in vitro. This information will be used in the ongoing research at 
Cleveland Metropolitan General Hospital's Perinatal Clinical Research Center 
on the immediate and long-term clinical and psychological effects of cocaine 
on the mother and fetus. 

A Study of Molecular Mechanics Calculations on Amino Acids 
Scott Fletcher and Randall Kok 
Pi Chapter, Millikin University 

Molecular mechanics calculations have been 
done on the amino acids in order to compare the 
resulting structures with experimental results and 
other ab initio calculations. We have been par­
ticularly interested in the influence of hydrogen 
bonding on the ground state conformations. 
Results of recent ab initio calculations will be com­
pared with the structures produced by the current 
MM2 parameter set. 
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! Effects of Varying Mixtures of Dietary Stearic and Linoleic Acids 

on Fatty Acids in Plasma Membranes of Transplanted Tumors 
Dean D. Watson 

Xi Chapter, Ball State University 

It is known that fats are promoters of mammary 
tumors. It is also known that plasma membrane 
plays an important role in the cells' responses to 
growth factors and in the development of the 
tumor. The purpose of this research is to com­
pare the effects of varying mixtures of linoleic acid, 
a tumor producer, and stearic acid, a tumor in­
hibitor, on tumor production by measuring the fat­
ty acid composition of the plasma membranes 
derived from transplanted tumors of strain A/ST 
mice. The transplanted tumors are used as a 
model for the growth of tumor cells that have 
broken loose from a primary tumor and developed into a new tumor. By us­
ing this model we will be able to measure the effects of diet on the develop­
ment of the membrane and thus, we will be able to measure its effects on tumor 
development. 

Isolation of a Steroid-Inducible Gene From the Common House 
Fly, Musca domestica 

Mark Blackstad 
Beta Iota Chapter, Bethel College 

Steriod hormones have been shown to act on 
cells by activating specific genes and increasing 
their transcription. The molecular mechanism for 
how these steriod-induced genes are "turned-on" 
is open to experimentation, but it is believed to 
involve the promoter of these genes. A gene that 
is activated by the steroid hormone, ecdysone, has 
been isolated previously from Drosophila 
melanogaster. By isolating homologous genes 
from other species of insects, we hope to locate 
sequences that may serve as regulatory sequences 
for the steroid hormone and its receptor. 

I have generated a library of house fly (Musca domestica) genomic segments 
and have isolated a gene homologous to the steroid-induced gene from D. 
melanogaster. The isolation and analysis of this gene will be discussed. 
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Morphometry of Post-Natal Rat Myocardium 
Wayne Hurty 

Beta Beta Chapter, George Fox College 

Morphometry, a stereological measurement 
technique adapted to biological morphology by 
Ewald Weibel of Berne, Switzerland, attempts to 
calculate the volume density of organelles in cells 
and of cells and cellular products in tissues, using 
both optical and electron microscopy. The objec­
tive of my research was to investigate the develop­
ment of cardiac tissue between birth and 40 days 
of age in the rat by morphometric methods. 

Synthesis of Potential Antileukemia Compounds 
Jim MacArthur 

Alpha Upsilon Chapter, Union University 

Based upon research carried out in the early 
1970's at the University of Kansas involving 
several compounds showing antileukemia proper­
ties. Dr. Eugene Gooch and I decided to perform 
a series of syntheses of similar compounds. The 
structural feature common to these compounds 
in a N-O-O triangle. The compounds we syn­
thesized will be sent to the National Institute of 
Health for testing against leukemia cells. 

Synthesis and Spectroscopic Characterization of Cobalt (III) 
Ethylenediamine Triacetate Complexes 

David Dockter 
Beta Iota Chapter, Bethel College 

A series of cobalt (III) ethylenediamine triacetate 
complexes were prepared with a variety of 
unidentate ligands occuying the sixth coordina­
tion site of the cobalt octahedron. On the basis 
of the spectra of similar complexes previously 
studied, unidentate ligands with a wide range of 
field strengths were selected. All complexes are 
the cis-equatorial geometrical isomer. Visible and 
FTIR spectra of these complexes are described. 

r 
Comparative Analysis of Select Products Containing 

Caffeine-or-What is a 'Jolt' Worth? 
Scott Maroney 

Chi Chapter, Missouri Valley College 

No abstract. 

Paper sessions were introduced 
by Union University students and staff. 

Carol Leslie Eugene Gooch 



I, 
EDITOR'S COMMENTS 

As your editor, I am thrilled each time I assemble the Sigma Zetan. One 
can not subside vibrations of enthusiasm when reading the Chapter Reports, 
the Honor Award proposals, and the paper topics. These reveal the depth 
and breadth of the Sigma Zeta's involvement in the exploration of natural 
phenomena and the dedication students and professors put forth in the ap­
plication of scientific principles. The Sigma Zetan is an annual report on Sigma 
Zeta activities each year. It is a widely read journal, so it behooves us, its 
membership, to provide comprehensive information for our readership. The 
Editor, therefore, requests that we seek to improve our writing of abstracts. 
We have handy models to help us. In this issue of Sigma Zetan, the reader 
is invited to peruse abstracts presented by Sarah Kramer, Beta Iota; Alicia 
Melzer, Pi; Terrance Cianci, Alpha Chi; Darrin Bunting, Alpha Psi; Jen­
nifer Powers, Alpha Upsilon; Jane Shanks, Xi; Sonja Stiller, Alpha Chi; 
Lisa Marie Borrenpohl, Beta; and Amy Sickler, Alpha Chi. Keep up the 
good work. 

Simga Zeta is an exciting organization, made so by the quality of its member­
ship. Help others join us by expanding local membership and by following the 
lead of our 1988-89 National President, Dr. Harold Wilkinson, in pursuit of 
new chapters for Sigma Zeta. 

Acknowledgments: The editor wishes to acknowledge Amy Nolan, Kristine 
Watson, Kris Francoeur, Kristi Brown, and Allison Brodbeck for their dedica­
tion in word processing and proof reading much of the Sigma Zetan manuscript. 

Ted Platt 
National Editor 
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