











Invertebrate Populations in Spanish Moss Samples
from Florida and Georgia
By Sue Slyder, Alpha Gamma

The purpose of this study is to determine invertebrate populations in
samples of Tillandsia usneoides from Florida and Georgia. During a swamp
ecology study in December, 1977, eleven approximately equal-sized samples
of Spanish Moss were collected from varying habitats. The samples were
collected along most of the range of Spanish Moss, from south - central
Georgia to southern Florida. Trees from which the samples were removed
included bald cypress, laurel oak, and longleaf pine. The temperature, light
intensity with the moss, and relative humidity of the habitats were recorded.
Other features of each habitat, such as possible disturbance from auto and /or
city air pollution, were recorded.

Later, the invertebrates present in each sample were driven out of the moss
by the use of a Berlese funnel. In this technique, each sample was placed
under a hot lamp for six days. The invertebrate species were driven from the
moss by the heat, into bottles of 10 per cent formalin. The species thus
collected were identified to the family for the mites, and to the species for
most of the insects. The relative numbers of each species and the species
diversity for each sample were recorded.

It was found that species diversity was greatest near the middle of T.
usneoides’ range, as compared to those samples from the northern and
southern ends of the range. Also, it was found that, in samples from areas of

" high disturbance, such as along a roadside, there were fewer numbers of
species and less diversity. The samples taken from the middle of Spanish
Moss’ range and from favorable habitats (such as inside a wildlife preserve)
had the greatest species abundance and diversity of invertebrates.

Nephropathy Associated with
1,1,2, 2, - Tetrachloroethane
By James E. Siome, Alpha Chi Chapter

The metabolism of methoxyflurane (Penthrane) has been shown to cause
various observable effects in humans and in mice. Yllner (1971) believes that
the metabolism of 1, 1, 2, 2 -tetrachloroethane leads to the same end product
as does Penthrane, i.e. oxalic acid. Oxalic acid has been associated with renal
failure. Inorganic halogen, both by itself and in compliment with Penthrane,
shows the characteristics of a nephrotoxic agent. A visible substantiation of the
effects of 1, 1, 2, 2 -tetrachloroethane will be done. The National Institute of
Health and the Food and Drug Administration are pending regulatory action
of halogenated hydrocarbons based upon studies such as this.
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Ecological Conditions
of Succession on a Filled Area
By John R. Loring, Alpha Chi Chapter

Succession within a filled area over the past four years has taken many
forms. The density of the black willows, an original invader of the region has
decreased from 93 m* to 125 mz Further, Eupatorium rugosum has
moved into the area and nearly completely taken over as the dominant
annual, replacing Biddens frondosa. The rate of turnover can also be seen
from the fact that of the 42 species of plants recorded in the area this year,
only 7 were present in the area two years ago. Five new species of trees
invaded the region this past year.

There were 422 species of insects collected as a result of six hundred
sweeps and ten pit traps. A family by family analysis indicates that the
population has not changed significantly in the past two years. The insects
collected were mostly general herbivores and scavengers and thus have not
been greatly affected by the plant succession.

Birds and small mammals have colonized the area and will have some
impact on the insects and plant species in the area. The area is also used
extensively by the white throated sparrow, song sparrow, cat bird, goldfinch,
and yellow throat. A total of 22 species were recorded within the study area.
Seven species of small mammals were found within the area. Most abundant
were the deer mice and the meadow vole.

The Peritrophic Membrane Utilized in a
Screening Technique of Microbial Pathogens of Insects
By Kristi Huse, Xi Chapter

The research was concerned with the development of a screening
technique that will rapidly identify potential microbial insect biological control
agents that are harmless to man. A qualitative infecting technique had to be
developed that could be used to determine lethal dosage percentiles for
European corn borers. Then the peritrophic membranes of larvae can be
examined by dissection and staining, and the frequency of disruption deter-
mined. The disruption percentiles and lethal dosage percentiles are compared
and their similarity or dissimilarity supports or rejects the screening technique.

Linoleic Acid Inhibition of 51C, Lymphocytotoxic
Release from Labeled Breast Carcinoma Target Cells
By Curt Samlaska, Mu Chapter

Long chain unsaturated free fatty acids have been shown to inhabit the im-
mune responses of lymphocytes in vivo and in transformation and MIF assavs
in vitro. The purpose of this study was to test the effect of linoleic acid (LA)
on the reactivity of lymphocytes in a 51C -release microcytotoxicity assay uti-
lizing a human breast carcinoma cell line (A1Ab) as target cells. In the



presence of increasing concentrations of linoleic acid a linear decrease in
lymphocytotoxicity was observed with complete inhibition at concentrations
of .05-.07 mg / ml. Concentrations of LA greater than .07 mg/ ml resulted in
nonspecific toxicity to target cells, but not to lymphocytes as determined by
trypan blue exclusion tests. When lymphocytes were pretreated with LA,
washed and then tested for cytotoxicity in the absence of LA, suppression of
lymphocytotoxicity was still demonstrated. When leukocytes were depleted of
macrophages, cytotoxicity in the absence of LA was enhanced 50-100%;
complete inhibition of cytotoxicity was still observed at .05 mg/ ml of LA.
When B and T cell populations were separated, each cell population showed
typical decreases in lymphocytotoxicity in the presence of LA; however, the B
cell fraction (containing Null cells) was two to three times more efficient at cell
killing than the T cell fraction.

Endorphins and Enkephalins
By Bernie Olmsted, Lambda Chapter

Among the most important and widely used class of drugs in existence
today are the analgesics. Of these, the most effective are the opiates.
However, these drugs are of such nature that extensive use causes physical
addiction.

Several years ago, research in the area of brain chemistry unveiled several
small peptides which produce effects similar to those of the opiates. These are
the endorphins and enkephalins. Subsequent research has been a quest for
an understanding of how these peptides are utilized by the brain. The results
of these studies have clearly shown the existence of receptor sites in the brain
which bind these peptides, thus deadening nerve impulses. In this knowledge
lies the possibility for development of new drugs based on endorphins and
enkephalins, which would be as effective as the opiates, yet non-addictive.

The Irreversible Migration of Penicillin
into the Human Erythrocyte
By William Shergy, Xi Chapter

Benzylpenicillin has been shown to irreversibly migrate into the human
erythrocyte. It was generally regarded that this occurred as a direct result of
the penicillin binding to the cell membrane or some intracellular component
such as hemoglobin; however, this has been shown not to be the case.

When 14C-benzylpenicillin is incubated with whole blood and then spun
down 76.6% of the original radioactivity was found in the serum portion. This
means that 23.7% of the penicillin remains with the erythrocyte component.
This RBC fraction is washed five times with saline and then it is exhaustively
dialyzed. 17.4% of the original penicillin is re-obtained after this treatment.
This still leaves 6.3% trapped in the erythrocyte.
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To account for the remaining penicillin the cells were lysed. Lysis was
carried out in two methods: the cells were treated with the protein soluabilizer
Triton-X-100 or they experienced the freeze-thaw method of lysis.

Lysis of the erythrocyte and separation of the stroma from the intracellular
material showed that none of the penicillin was bound to the stroma. In
addition, when put under exhaustive dialysis nearly all the remaining
penicillin (5.9%) was obtained. Thus indicating that irreversible binding to the
membrane or protein components does not take place.

Lyophilization of the exhaustively dialyzed erythrocyte washes and the
pooled dialysates of the intracellular material followed by IR analysis of the
resulting residues allowed the determination of the structural form of penicillin
found inside and outside the erythrocyte. The penicillin outside of the cell is a
monovalent anion with a B-lactam ring while the penicillin inside of the cell is
a divalent anion without a B-lactam ring. In fact, the penicillin in the cell is
actually benzylpenicilloic acid and not benzylpenicillin.

In conclusion, one can assume that benzylpenicillin enters the erythrocyte
and is hydrolyzed to benzylpenicillioc acid. This structural change prevents the
antibiotic from migrating out of the cell.

Synthesis of Nitrogen Heterocyclic Acetic Acids
In Preparation for Coupling to 6-Aminopenicellanic Acid
By Darlene Meloy, Upsilon Chapter

Six nitrogen containing heterocycles, either a pyridine or pyrimidine deriva-
tive, were bounded at the nitrogen atom to acetic acid. These synthetic
penicillin derivatives will then be evaluated antibacterially against a gram-
negative organism, Escherichia coli and a penicillin-resistant gram-positive
Staphylococcus aureus organism.

The Preparation of Bacteriorhodopsins of Unusual Isotopic
Composition for Use in 1 and 13¢ Magnetic Resonance Studies®
By David W. Lyter, Aipha Chi Chapter

Three labeled bacteriorhodopsins were isolated and purified from Halobac-
terum holobium grown in media of unusual isotopic composition. These label-
ed bacteriorhodopsin molectles included one which was fully deuterated, an-
other whose carbons were 15% 13C and a third whose carbons were deplet-
edin ! C, containing essentially only 12¢ An 1H2H “hybrid” bacteriorho-
dopsin was produced by bleaching the “H-bacteriorhodopsin and reconstitu-
ting with 1H retinal. The analogous 12¢13¢ hybrid will be made by bleach-
ing the 12¢ (13C depleted)-bacteriorhodopsin and reconstituting with the
15% 13C-retinal obtained from the 13C—bacteriorhodopsin. 1H< and ~YC-nmr
spectra of these hybrids will be obtained to determine more about the nature
of the amino acid residues surrounding the protein-bound retinal. Preliminary
nmr spectra were unsuccessful because of the aggregated nature of bacterior-
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hodopsin in solution. Different detergents were tested for their ability to
solubilize the purple membrane into monomer units. Only Triton X-100 was
found to disaggregate the bacteriorhodopsin without causing protein denatur-
ing. This detergent, however, proved to be somewhat unsuitable for nmr
studies.

*Work performed at Argonne National Laboratory, a contract laboratory of
the United States Department of Energy.

Immunological Responses of Mice
Infected with Trypanosoma duttoni
By Ruth A. Wrightsman, Upsilon Chapter

The protozoan blood parasite Trypanosoma duttoni (musculi) is a non-
pathogenic stercorarian trypanosome infective only to mice. The para-
sitemia levels in normal mice rises to a peak seven to ten days post-in-
noculation, then reaches a plateau where only non-dividing “adult” forms are
seen in the blood. Around the twentieth day of infection, the number of
parasites in the blood declines and within a few days the animals are parasite-
free. This response pattern is similar to that seen in rats infected with T, lewisi
(closely related to T. duttoni) which is due to the trypanocidal activity of an
antibody-like substance called ablastin. Few studies have been made of the
mouse immunological response to T. duttoni. This study measured the serum
immuno-globulin levels during the early phase of T. duttoni infection. The
results of this study showed a rise in the gamma globulin levels during the first
week of infection. Other investigators have shown that the mouse immune
response is characterized by elevations of serum IgG and IgM titers. The
characteristic response to the mouse to T. duttoni provides a valuable system
for demonstrating acquired immunity to a parasitic infection.

Separation Techniques for Bacterial Plasmids
By William Tuley, Alpha Kappa Chapter

Plasmids were isolated from four strains of bacteria by cesium chloride-
ethidium bromide buoyant density ultracentrifucation. The following clinical
isolates were multiple resistant to common antibiotics, Klebsiella pneumoniae
strains dubbed MSA and MSB, Shigella sonnei TMI, and Pseudomonas
aeruginosa MDE. Electron micrographs were prepared by the aqueous basic
protein film technique. Upon curing in 50 ug/ml acridine orange, K.
pneumoniae MSB lost its resistance to Ampicillin.

Paa)

S—Adenos%l—L-Methionine: Ribosomal Ribonucleic Acid
Adenine (N”) Methyltransferase in Kasugamycin-Resistant
Strains of E. coli
By Glen Lawson, Upsilon Chapter

Work by Sipe, et. al.,, has shown that E. coli contains S-adenosyl-L-methio-
nine: ribosomal ribonucleic acid adenine (N6) methyl-transferase which is re-
sponsible for the formation of N® methyladenine moeties in rRNA. This is a
single methylation occurring in the 23S component of the ribosome at two
sites. Studies have also shown that a dimethylation takes place at one or two
sites in the 16S component to form dimethyladenines. The mechanism for the
action of the antibiotic kasugamycin is determined by the 16S rRNA, and
resistant strains differ from sensitive strains in that they lack the dimethylation.
In this study the resistance difference between the E. coli strains is used to
demonstrate that the 16S and the 23S rRNA methylation systems are two
distinct enzyme mechanisms. Using tritium labeled S-adenosyl-L-methionine
(SAM) as a methyl donor, cell enzyme extracts are used to metabolize
9-B-ribosoyl-2, 6-diaminopurine (DAPR) to 9-B-ribosolyl-6-amino-2-methy-
laminopurine in vitro. Sipe has shown that the 23S methyltranserase is
specific for DAPR methylation. It is shown that both strains contain the 23S
enzyme, indicating that the systems must be separate.

The Effects of Rotational Forces
on the Developing Chick Embryo
By John C. Robinson, Alpha Gamma Chapter

The idea of subjecting developing chick embryos to a rotational force was
based on the premise that no prior experiment of this nature existed.
Subsequent investigation into past research revealed that no work in this
particular area of developmental biology had been published. The procedure
in this experiment consisted of placing eggs on a turntable at a forty-five
degree angle, blunt end up and away from the center. The eggs were then
subjected to a force of .27 g's. Incubation and rotation were initiated
simultaneously. The embryos were then allowed to develop seven days at a
constant temperature. Prior to incubation all eggs were weighed and at the
end of the seven day period they were weighed again. The contents of the
egg were removed and the egg shell weighed. Finally, all extra embryonic
membranes were removed from the embryos and the embryos were weighed.
Studying a given population of embryos revealed that embryos subjected to
rotational forces were thirty-one percent larger than embryos that were
allowed to develop under normal conditions. Embryos subjected to rotational
forces show a higher degree of vascularization in the cephalic region. This
factor and the apparent difference in size are the only morphological abnor-
malities. This study will be followed by a histological study of the region
around the proventriculus. Two other groups of embryos were allowed to
develop under rotational forces for twenty days. At twenty days, the chicks
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had begun to hatch. These chicks that were hatching still had considerable
yolk sacs. Chicks in the control group had not yet begun to hatch and had
somewhat larger yolk sacs than the experimental group.

Gamma Ray Analysis
By Steve Goode, Alpha Theta Chapter

Computer aided analysis of Gamma Ray Spectra is not a new area of
nuclear physics research, however, in the past it had been too expensive for
common classroom use. Fortunately, with the advent of microprocessors and
the associated fall in price of peripheral hardware, this type of instrumentation
is within the capabilities of many small research laboratories.

The analysis hardware setup which was used for this research consisted of a
Southwest Technical Products microcomputer with 16K of RAM and an 8K
Basic interpreter. It was coupled to a Tracor Northern 1705 Multichannel
Analyzer and through an assembly language program in the 6800, memory
was dumped from the 1705 to the 6800. Basic was then used in four major
areas:

1) Location of peaks

2) Calculation of their centroids

3) Linear regression analysis to obtain the E / channel relationship for the
MCA setting

4) Analysis of unknown peaks for purposes of identification

The program and hardware interface are now an integral part of our
Nuclear Physics lab and in the future will enable students to pursue in depth
analyses of gamma ray spectra. .

In Vitro Tests of the Effect of Large
Doses of Ascorbic Acid on the Analytical
Testing of Serum Levels of Bilirubin
and Creatinine
By Claire Wittwer, Alpha Theta Chapter

During the past decade, automation has greatly increased the kind and
quantity of laboratory tests performed. The evaluation of these tests is
influenced by the physician’s knowledge of any medication his patient may be
taking, as these can bias the test. This project was designed to test whether in
vitro megavitamin doses of ascorbic acid would influence the testing of levels
of bilirubin and creatinine.

Creatinine is the waste product from creatine, which is a high-energy store
found in muscle tissue. It is cleared by the kidneys and is excreted in the urine.
Creatinine assays are used along with blood urea nitrogens to determine if the
kidney is functioning properly.

Bilirubin, a red pigment, is formed when red blood cells are broken down by
the spleen. When a red blood cell is destroyed, the iron which can be salvaged
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from the hemoglobin is either sent to the bone marrow in the form of
transferritin, or to the liver for storage as ferritin. The ring structure of
hemoglobin left after removal of the iron is bilirubin. Its removal from blood is
accomplished by the liver.

The design of the experiment is as follows. Blood was drawn from ten
volunteers, and then centrifuged at high speeds until it was separated into two
components--cells and plasma. The plasma was then pipetted off and
separated into two portions of 0.8 m1 each. To one portion was added, using
a microliter syringe, 2ul of a 97% pure ascorbic acid solution. This is equal to
a plasma concentration of 0.15 millimoles liter, which corresponds to a
megavitamin dose. Each sample was then prepared for analysis on the
Beckman 25 spectrophotometer.

No apparent order was found in the bilirubin testing, which led to the
conclusion that there is no direct correlation between megavitamin doses of
ascorbic acid and either a high or low reading for bilirubin. Research was still
in progress on the creatinine assays at the time of convention, and therefore,
was not included.

Analysis of Organic Chemistry Reaction Sequences
with the Mini-Computer
By Joe Wiley, Alpha Theta Chapter

The mini-computer is finding its way into all facets of education and organic
chemistry is no exception. The application of the computer in the area of
sequential generalized reactions was explored. Using the Tektronix 4051 and
the corresponding Tektronix 4631 Hard Copy Unit a program was designed
to allow the operator to input an initial functional group and a desired final
functional group; the computer checks to see if such a task as linking the two
groups can be done in one, two, three or four reactions, then the computer
prints out whichever sequence first completes the communication between
the two functional groups. If a connection cannot be made in four reactions,
the computer comes back with a message that, according to the data on file,
the reaction sequence cannot be completed in four steps.

The data in this program are, of course, the reactions themselves. There are
over one hundred and forty reactions utilized to date involving twenty-five
different functional groups, both aspects being expansible. The reactions are
stored on tape and are sought out individually just prior to each printing. This
is slower than having the reactions in memory but this way there is more of
the memory free for the expansion of the program in the future. At present,
the program uses 20K of a 30K total memory.

- Because of the Hard Copy Unit, a printed copy of the reactions may be
printed automatically from the video screen giving the operator a take-home
copy.

One problem with the design of the program as is, is that it prints out only
the first communicating sequence it comes to and no others. A good
modification would be to have it print out all possibilities, within the four
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equation limit, that the data will allow rather than just the first and shortest
one.

The utilization of a tool such as this might be of use to the student in
learning his reaction equations. The response from the computer would
provide prompt feedback for a large variety of sequence situations and would
be helpful in memorization or testing what one has already memorized.
Laboratory applications are also possible but limited in that usually general
equations are used.

The uses of the computer in areas such as this are many, limited only by the
imagination of professors and students involved.

No Abstracts

My apologies to the following students who presented papers at the
National Convention but who did not submit abstracts. Your editor can’t
publish what he doesn’t receive. May this be a lesson to next year’s students.

1. Stéven Potaczek, Xi Chapter. “A Study of Adenosine Deaminase in
Normal Lung Tissue.”

2. Cheryl Wibbins and Ned Warner, Xi Chapter, “The Effects of High
Cholesterol Diet Upon Spontaneous Mouse Mammary Adenocarcin-
omas.”

~Aa

REGIONAL MEETINGS

Several aborted attempts were made to have regional meetings of
Sigma Zeta. Only one materialized and that was the Central Region.
In order to encourage regional activities, your editor is including
some information about the Central Region’s Convention. Perhaps
this will excite other areas to its possibility.

REGIONAL OFFICERS

Standing: (L to R) Connie Lautzenheiser, Publicity.

Craig Harrison, Vice-president. Cindy Cunningham,

Secretary. Andy Ache, Treasurer. Claire Wittmer,
Honorary Cabinet Member. Seated: Joe Wiley, Pres.
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Regional Convention a Success

by Joe Wiley

September 23rd and 24th, the Cuntral Region
held its fall convention at Campbellsville
College in Campbellsville, Kentucky. There
ware six chapters in addition to the host
chapter represented at the Central Regional
Convention, The chapters represented wers:
Campbellsville College (Alpna Beta), Malone
College {Alpha Gamma), Marion College (Al-
oha Epsilcn), Asbury College (Alpha Theta),
Indiana State University-—Evanaville (Alpha
Kappa), Ball State (Xi), and Andarson Col-
lege (Upsilon).

The convention opened upwith a general ges-
sion. One of Campbellsvillae's members pre-
sented a paper on the pollution of a atreaa
that passed through Campbellsville, Then
c¢ach school gave a rundown on projects that
were going on at their campus that sight re-
sult in a presentation at the national con-
vention.

After the yeneral sesaion, Dr. Tom Cheatham
Assistant Professor of Mathematics, Samford
University, Birmingham, 4labama, spoke on
the art of teaching. He said that the rea-
son students are often bored in our schools
today is becamse the teachers are usually
bored with the subject they teach. He sug-
gested alittle spice be added and proceedad
to give examples as to how he practices this
in his own field of nathematics., Dr. Cheat-
ham's presentation was very refreshing, in-
terestingly spiked with humor. Amazingly,
he was able to even keep the advisors enter—
tained with what he had to say.

Pollowing the formal wmeeting there was an
ice cream 3ocial in the scirance building.
‘this provided the chance for the clubs to
intzroingle and relax from the naze-like,

serpentine wavel required to reach Campbel-
lsville. The way everyone dug in on that
homecade ice cream, you would not know that
most had been green kst an hour before from
several wilas of roller coaster experience,

During the ica cream social, the officers of
the different schools were able to caver
some business and discuss the production and
funding of this newslstter.

We broke off the planned activitias with a
march on the girl's dorm which was to accom-
odate the weary Sigma Zetans. The fire was
reignited within our Evanaville brothers who
had to get away whan they were subjactad to
the harsh regulations which were [presented

to the group. It was thought that our be-
loved mesbers bad headed for Louisville or
Lexington, but after an extensivae search,
they were found at Pizza Villa, ftelieved
that they were safle, the search party joined
them for pizza, Vheana Villa closed and we
were all sentenced to one hour in the nignt
air by some lake out in the middle of nawhere,
w8 were calw and calected, our swall carava.n
returned to caupus barely making curfue.

Af'ter breakrast, preparations were made for
goiag to Mamamouth Cave. The cave tour waa
educatiocnal in many vays; sciant ifically, of
course, but more 30 3socially, Where were yai
when the lights weat out?

I would like to thank the Alpha Beta Chapter
at Campbellsville for their hospitality and
for a fine convention, on behaif of the Core
tral Region. I bhope we will all be able to
324 each othar at Andersca College for tre
dational Convention. Hope to see you all
therel

Editor’s Note

This newsletter 13 hopefully tne beginning
of a semi-annual publication, Al% ‘nougn only
& chapters of the region submitted material,

I ao hopeful that the remaining 9 cnaptnrs.
Epailon, Xi, Rho, Alpha Eta, ilpha Zata, al-
pha Pi, Alpha Upsilon, Alpha Pai, and Alpha
Umega \4111 be represented in the next edition

as well.

The purpuse of this newsletter iy to provide
information and ideas. Por maximum benefit,

all chapter should be represented.

furthec information concerning activities or
this publication, please write to the in-

dividual school, (addresses in the

Zatan), or the Regional Representative to

bs electsd at the National Convention,

“Educatiocn is the result of ccatact. 4 gTeal
people i3 produced by comtact with great
ainds.”™ Calvin Coolidge



PICTURES FROM CENTRAL REGIONAL CONVENTION

n g IO Dr. Dee Putenney en-
"Look at them devour ggzlggtgggogheatham :
that ice cream. You'd ’

think they're under-
fed."

Pizza

"I love pizza, but most
of all, I just love to
pinch professors."

Mammoth Cave tour group standing in rain
waiting to gain entrance to the cave.
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