

















Quantitative and Qualitative Analysis of
Total Blood Serum Protelin to
Determine Insect Disease

By Scott Wagner, X1 Chapter

Present techniques for finding possible insect
control agents often require months or years.
Screening techniques, once they are standardized,
can reduce this time to days or weeks. Screening
techniques are chemlcal or physiological tests that
are conducted on insects to determine "health." A
change in the total blood serum protein is shown
throughout the literature to be an indication of
insect disease.

The european corn-borer, Ostrinice nubilalis
(Hubner) is fed highly pathogenic and non-pathogen-—
ic bacteria. After 24 hrs incubation, the blood
(hemolymph) is withdrawn by a microcapillary tube
. and the blood components are separated by a micro-
écott Wagner centrifuge. The serum is tested for totallprotein

¥i Chapt both quantitatively (by zone electrophoresis and
1 thapter the Lowry method) and quanlitatively (zone electro-
phoresis). Once a standard procedure is establish-
ed, bacteria that cause a total blood protein deviation from standard values
can be investigated for possible use as a bilological control agent.

Cryonic Suspension

By Sean J. Sharkey, Jr., Alpha Chi Chapter

The idea of freezing someone at death with the
hope of being able to revive him in the future
amazed me. I wanted to see just what was involved
in the freezing process and T felt that cryonics
was an area that people knew little about.

The purpose of my paper is to give the reader
a background on cryonics and what is involved in
becoming a member of a cryonic society. The paper
also is involved in the procedure for cryonic sus-
pension, and the technical and social aspects of
cryonics, including religious and legal views on
cryonics.

Sean J. Sharkey
Alpha Chi Chapter

Commercial Process for Extraction of Aluminum
From Domestic Clay Resources

By Stephen K. Forney, Beta Beta Chapter

The information to be presented is the culmi-
nation of 12 weeks of full time theoretical re-
search and 4 weeks of applied research in develop-
ing an efficient and economical process for ex-—
tracting the aluminum component from domestic
clays. .
Certain clays available in large quantities
in the United States have an alumina (Al1,0,) con-
; tent between 30 and 35 percent. This prgp sed

Steve Forney process involves the leaching (chemical reaction)
Beta Beta of these ground clays with hydrochloric acid, the
recovery of the soluble aluminum fraction in the
form of aluminum chloride hexahydrate, and the removal of the water of hydra-
tion by means of molecular sieve absorption to yield an end product of an-
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hydrous aluminum chloride. Also included are the removal and recovery of acid
insoluble impurities (primarily silica) and acid soluble impurities (primarily
iron). The two predominant advantages of this process are the utilization of
domestic aluminum resources to reduce the dependence on foreign bauxite as an
industrial source for aluminum reduction plants, and up to 30 percent energy
savings by using anhydrous aluminum chloride, as opposed to alumina, as the
source of aluminum for electrolysis.

Due to the depth of this project, the primary focus of the presentation
will be the experimental determination of the conditions necessary for opti-
mumn acid leaching of the aluminum fraction of the clay. Since caleining is
the greatest energy consuming step of the entire process, special attention
will be given to determine the degree of calcining which will be necessary to
render the clay suitably reactive to the HC1 and experimentally assessing the
potential feasibility of using uncalcined clay to reduce the total energy
used. The above information will be conveyed in the form of a slide presen-
tation which emphasizes important experimental data.

Herpes Simplex Latency In Vitro Analysis
By Sheryl Haggerty, Mu Chapter

The Herpes Simplex Virus, causative agent of
common cold sores, 1s able to incorporate its DNA
into host cells in such a way as to be able to
regulate the subsequent life of these cells. This
is a "latent" infection.

Little is known about the factors that bring
about latent infection, maintain it, and regulate
the production of infectious particles that cause
recurrence. If we could understand the intimate
association taking place between virion and cell,
we would be well on our way to understanding how
the activities of cellular life are governed.

This would elucidate many of the biological puzzles
i J of our time. It is especially intriguing when
Sheryl Haggerty considered that Herpes Simplex itself (Type 2) and
Mu Chapter some of its relatives (namely the Epstein-Barr
Virus) do appear to have direct causation to ma-
lignant changes in host cells.

The cell-virus interactions involved in latency and reactivation have not
been able to be studied extensively due to the lack of appropriate in vitro
models. Many investigators have tried to duplicate this latency, although the
procedures used were rather artificilal. Only one attempt appears to hold
applications to in vivo conditions...the use of antibodies added to the growth
medium of HSV-infected cells. I plan to try to duplicate the effect of la-
tency induction through the use of antibodies and study the effect that dura-—
tion of contact between the two has on the outcome. If latency is obtalined, I
will attempt to elucidate its mechanism by employing autoradiographic and
immunoferritin technigues in electron microscopy.

The Effect of Partial Immersion on the Total Thoracic
Compliance in Human Subjects

By Betsy Hess, Alpha Theta Chapter

Agostoni, et al. (J. Appl. Physiol. 21(1):251-258, 1966) demonstrated
that immersion to the xiphoid process decreased the total thoracic compliance
(C ) in normal men. They used esophageal balloons to measure the compli-
anté in their subjects. In this study, we reinvestigated the effect of im-
mersion to the xiphold process on C using the technique of weighted spiro—
metry to measure the total elastancgo? ) of the respiratory system
( =1/C. ). Seven men and seven woméh; age 19-21 years, served as sub-

Je . Sgggdard pulmonary function tests were used to determine that these
subjects had normal lung mechanics. The subjects were initially tested seat-
ed in air. They respired from a Collins 13.5 liter spirometer filled with
100% 0,. The pressure in the spirometer was measured with a water manometer.
When tﬁe subject had established a stable breathing pattern (2-3 minutes),



a weight was added to the pell of the spirometer for
1 rminute and then removed. This procedure was re-
peated three times after which the subject was glven
a five minute rest period off the spirometer. The
weighted splrometry was then repeated. Between the
second and third application of the weight in each
test period, the subject produced a vital capacity
maneuver. The subject was then seated in a 55 gal
drum filled with water (36OC) tc the xiphold process.
The weighted spirometry procedure was repeated as in
ir. E was calculated from the change in volume
at I'RC fcorrected for gas compression in the spiro-
meter ard BIPS) with and without the welght and di-
vided into the change in pressure. The three trials
where the breathing pattern was most stable were
used to determine ETVI' The vital capacity (VC) and
expiratory reserve v%;ume (ERV) were alsc calculated.
In both men and women, the VC and ERV were unchanged
while the B increased 15 and 18%, respectively. \
The changes In Em(m were significant (paired t, A
p<0.05). The in¢réase in B indicates that partial
~ irmersion makes the respiratory apparatus stiffer.
Alpha Theta Chapter This agrees with the findings of Agostoni, et al.

except that they predicted a decrease in ERV (they found a decrease in ERV with |

immersion tc the neck). The increase in E?gm can be explained by an abclition
of the effect of gravity which pulls the d Phragm down and assists inspiration.
Tn addition, the venous return of blood from the lower extremities would in-
crease causing an increase in the thoraclc blood volume which would increase
the elastance of the lung.

Corputer Simulation of the Mammalian
Kidrney Showing the Zffects of Intake Percent
of Sodium on the Urine Sodium

By Timethy D. Jolnson, Alpha Chil Chapter

Computer simulaticns provide an excellent tool
for teaching both basic and complex concepts, with
little or no xrowledge of computer systems needed
by the person running the simulation. Normally
time-consumnirg and Involved studies can be done
quickly and with relative ease, using this technique.
One such simulation in the Biology Department of
Fastern College in St. Davids, Pennsylvania, is the
mammalian kidney model. This paper is an example
of one experiment run on the kidney sirmulation, in
partial fulfillment for the requirements of a class
project investigating kidney functicn. This parti-
cular paper studied the effect of intake sodium, on
glomerular sodium, reabsorption of sodium, and the
sodium present in the urine. The results obtained
suggested that intake percent of sodium has a posi-
tive effect on all three of the variables.

Timothy D. Johnson
Alpha Chi Chapter

The Photoklystron: Technology of the 80's
By Thomas A. Scott, Lambda Chapter

While in the midst of an energy crisis, sclentists pondered the problem of
new sources of energy. Experimentation led to a method of solar energy
collection involving a new device called a photoklystron. Light from the sun
shining upon the devine will produce oscillations at radic frequencies. The
original concept of the photoklystron was one of a normal reflex klystron with
a thermionic electron source. The new method replaces the thermionic electron
source with a photo—emitfer, thereby changing the reflex klystron with 1ts
heat pool conversion device into a photoklystron photoelectric conversion ele-
ment. The photoklystron has been found to have different properties than the

reflex klystron scaled to lower electron energies
and oscillation frequencies. A couple of examples
of' the different properties are the electron po-
tential energy exchange with the radio frequency
(r.f.) field on multiple oscillations and plasma
effects. It is possible for the photoklystron to
"self-oscillate," i.e., there is no additional ex-
ternal accelerating bias voltage needed. The os—
cillation-sustaining energy is derived solely

from the photoelectrons (photons). The only re-
quirement is that the D.C. reflection bias volt-
age must be independent of the current.

Thomas Scott
Lambda Chapter

DNA Recombindation Between Th and
Lambda Bacteriophages

By Marlene R. Stockey, Mu Chapter

Bacteriophages have been of scientific in-
terest since their discovery. The intended pur—
pose of this paper is to investigate the possi-
bility of genetic recombination between select
specles of bacteriophage.

Library researching revealed no evidence cf
any laboratory research on this topic. Many
articles dealt with intraspecific genetic re-
combination of these bacteriophages, and various
means to detect this phencmenon. Of particular
Interest were articles written by Franklin Stahl
and Howard A. Nash. Both cof these works pre-
sented outlines of intraspecific genetic recom-
bination within these respective species. Based
on these and on the reproductive behavior of the Marlene R. Stockey
Lambda and TH bacteriophages, it would appear Mu Chapter
feasible that interspecial recombination could
take place and be recognized and followed by certain laboratory techniques
(particularly by radiocactive labeling).

The apvlications of this possibility are wide-ranging. Indeed, if this
were to take place, a better understanding of the chromosomal constitution,
genetic behavior, and evolutionary background of these two bacteriophages
would be gained. Also, the field of virology would gain a new technique
to study interspecial genetic recombination in these viruses and perhaps in
other viruses.

Axenic Isolation of a Blue-green Alga
By Steven P. Weiland, Mu Chapter

This study was designed to produce an axenic culture of a unicellular
blue green alga. The organism was purchased from a laboratory supply com—
pany as a unialgal culture of Anacystis nidulans and had intimately associ-
ated with a variety of chemotrophic procaryotes. Usual isolation proce-
dures were ineffective, so efforts were directed towards inhibition of cell
wall synthesis on the chemotrophs. First, we established the culture in a
typical basic salts media, held under constant illumination using "Grow-
Lux" bulbs. Next, removal of the light energy was followed by treatment
with a sterilized broad spectrum antibiotlc (D-cycloserine, Sigma) plus a




small amount of nutrient broth and further dark
incubation. This disrupts chemotrophic cell
wall formation, while leaving the algal suspen-
sion wnaffected. Then the suspension was cen-
trifuged, washed, and resuspended in the salts
media and incubated under constant illumination
as before. Also, a portion of the treated sus-
pension was inoculated into an organic media
and dark incubated to determine if any chemo-
trophs survived. Results were favorable, with
elimination of bacterial contaminants, confirm-
ed microscopically (X 1000) and by pour plate
isolation.

Steven P. Weiland
Mu Chapter

A Survey for Serum Antibodies to
Toxoplasma Gondii in Domestic
Fields in Southern California

By G. J. Epp, Mu Chapter

Toxoplasmosls is an ubiquitous infection caus-
ed by the tissue protozoan Toxoplasma gondili. The
three primary modes of disease fransmission include
fecal contamination by cats, neonatal infection
via the placenta, and carnivorism of contaminated
tissue. Coccidian stages in the cat intentine were
discovered in 1969-70. As the definitive host, the
cat is now considered the key to human and animal
epldemiology of toxoplasmosis. The apparent and
notable significance of felids in human disease has
prompted my survey of domestic cats in Southern
Minnesota for prevalence of Toxoplasma gondil serum
antibodies.

G. J. Epp Twenty four veterinary clinics within a radium
Mu Chapter of one hundred miles from Mankato, MN, collected
fecal and serum samples from domestic cats between
April and September, 1980. Preliminary laboratory investigation using in-
direct hemagglutination indicates a 24.4% feline antibody prevalence to T.
gondii. Twenty nine human serum samples similarly examined had 20.8% positive
results and 96.7% correlation with the indirect immunofluorescence technique
CDG procedures. No oocysts were found during microscopic examination of fecal
samples.

An average 11% incidence of serum antibodies to toxoplasmosis has been
reported in cats from the Minneapolis/Saint Paul, MN area. Although prelimi-
ary results indicate a considerably higher than the anticipated 15.0% pre-
valence, further investigation will hopefully elucidate a statistically rele-
vant rumber of serum antibodies to Toxoplasma gondii in domestic felids in
Southern Minnesota.

A Study of Early Detection Techniques for ,
Streptococcal Throat Infection

By Mary A. Anderson, Mu Chapter

Acute upper respiratory infection is the most common short-term illness
in the United States. The most important of the upper respiratory infections
is pharyngitis-tonsillitis caused by Group A beta-hemolytic streptococci. Al-
fhough streptococcal pharyngitis is a transitory, self-limiting disease,
rheumatic fever and glomerulonepritis are harmful complications which may

arise. Because of these serious sequelae, it is
Imperative to distinguish the treatable strepto-
coccal infections from the respiratory infections
for which no treatment is available.

Streptocococecal pharyngitis cannot be diag-
nosed on the basis of clinical signs, but must be
detected with laboratory techniques. Throat cul—
ture is the technique most frequently used. This
method contains two inherent problems which re-
searc has scught to overcome.

The problem of normal throat flora masking
beta-hemolytic streptococci was minimized by using
an antibiotic disk on the throat culture primary
plate. A sulfameihoxazole-trimethoprim (SXT) disk
effectively inhibited gram negative and many gram
positive bacteria. This allowed increased detec-—
tion of the Group A streptococel and decreased the
number of necessary subcultures.

A second drawback of the throat culture in-
volves lengthy incubation periods which delay dias-
nosis up to 48 hours. It was hoped that the throat
Gram stain could be used for identification in av-
vance of the culture results. Upon evaluation of
260 throat Gram stains, sensitivity of the method was determined as 63.1% spe-
cificity 83.9%, and predictive value 70.7%.

On the basis of my research results, I believe that both the SXT/primary
plate and the pharyngeal Gram stain can be used as cost-effective early detec-
tion techniques for Group A beta-hemolytic streptococci.

Mary A. Anderson
Mu Chapter

Presented a paper entitled "Effects of Micro—
wave Radiation on Biological Systems."
Abstract not submitted.

Gary R. Huston
Alpha Theta Chapter



President Sheldon thanking Dr. William L. Ziglar.

Dr. Joseph Sheldon introduced Dr. Jean Kim, Academic Dean and Vice-
President at Eastern College. Dr. Kim, also a Sigma Zetan, welcomed the
Sigma Zetans to Eastern and in turn introduced the keynote speaker, Dr. Ziglar.
Dr. Ziglar received his Ph.D. from the University of Maine in 1972. He did
post—doctoral research in History and Sociology at the University of Pennsyl-
vania from 1975-77. Dr. Ziglar is presently the Kea Professor of American
History and Assistant Dean for Non-Traditional Programs at Eastern College.
He received the Robert H. Goddard Medal in Space History in 1979.

The title of his address was: "Cosmos: The last Frontier." His lecture
was both provocative and intertaining.
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