


THE SIGMA ZETAN

was dertermined by periodically staining normal cells. Such procedures indi-
cated the peak of cell division.

The concentration of colchicine was altered to establish its optimal mi-
totic sequence interference at the metaphase stage with a minimal toxicity to
the cell. After subsequent alterations, a final concentration (.0004%) was
used. The incubation period with colchicine was varied to determine the time
at which well separated metaphase chromosomes could be obtained.

In this method cells were fixed and stained without being detached from
the glass surface on which they were grown. Degrees of hypotonicity were
tested, and best results were obtained using distilled water.

In addition to the application of conventional methods, a procedure
used with Ieul(ocytes was adapted to these cells. The fixed cells were flamed
to enhance chromosome spread.

The treated cells were air dried, and stained with acridine orange
(.01%). Stained slides were observed with a fluorescent microscope and
photographed. Chromosome I{aryotypes were then determined.

When surveying slides for chromosome numl)ers, 100 fields per slide
were studied, using at least 8 slides per preparation.

Baboon Iung cells were prepared for treatment 10 times, and a chromo-
some count of 40 was obtained.

Cat I(idney cells were prepared for treatment 3 times, and a chromo-
some count of 38 was obtained.

Mouse Iung cells were prepared for treatment 3 times, and a chromo-
some count of 40 was obtained.

According to Makino, Dar]ington, and other sources, chromosome num-
bers agreed with those reported: 38 for cat (Felis maniculata); 40 for mouse
(Mus musculus). The experimental determination for baboon cells (40) did
not agree with the modal chromosome number of 42 reported l)y the same
workers for the baboon (Papio sp.). Discrepancies may be attributed to loss
of chromosome complements in the staining procedure.

AN INEXPENSIVE, LOW-VOLTAGE PAPER STRIP
ELECTROPHORESIS APPARATUS

by Larry ]J. Darlage, Rho

The design and construction of a Iow—voltage eIectrophoresis apparatus
from standard ]a[)oratory equipment and some inexpensive material are de-
scribed. The equipment was used to separate a mixture of amino acids con-
sisting of glycine, arginine, and aspartic acid. All conditions except the pH
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of the electrolytic solution were held constant, and the separation was again
observed and compared to the previous one. The basis of the various migra-
tion rates of the ions, and some of the problems involved in electrophoresis
are also discussed. The results obtained could be used to identify the amino
acids and were reproducible within the limits of experimental error.

A HISTOCHEMICAL STUDY OF THE PANCREAS
by Martha Oliver, Upsilon

The pancreas is a very complex organ made up of both exocrine and
endocrine gland cells. A study of these gland cells is aided greatly by the use
of special histochemical techniques differentiating the different kinds of cells
and their structural features. By the use of techniques_ such as Masson’s Tri-
chrome, Mallory’s Triple Stain, Periodic Acid Schiff, Oil Red O, Bielschow-
sl(y—Foot and Acridine Orange, the structure and function of the cells of the
pancreas can be studied more completely and accurate[y.

With these techniques one can observe microscopic functional com-
ponents such as the acinar cells with zymogen granules, the centroacinar cells,
and the islets of Langerhans with a]pha, beta and delta cells. I was not able
to observe any C-cells and their presence in the human pancreas is question-
able. I was able to observe delta cells whose presence has sometimes been

questioned.

At present, much more is known about the structure of the pancreas
than is known about its function. However, both areas need further study and
investigation as illustrated I)y the controversy over the presence of C-cells in
the islets of Langerhans in the human pancreas.

EFFECTS OF CHEMICAL CARCINOGENS ON MICROORGANISMS
by Constance LaFont, Upsilon

An attempt was made to induce mutation by the use of 3-methyl—cho[—
anthrene (3-MCA) in E. coli. The purpose of this experiment was to develop
a model system for study of chemical carcinogenesis using 3-MCA since this
is a known chemical carcinogen in mammals. Previous experiments employ-
ing chemical carcinogens (5-fluoro-2-deoxyuridine, 5-fluorouracil, urethane and
copper sulfate) showed changes in respiratory enzymes and nucleic acids. In
the experiments with 3-MCA no biochemical changes were detected but some

colony characteristics were changed.
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VANILLIN, CIS-TERPIN HYDRATE AND CIS-TERPIN
AS ICE NUCLEATORS

by Veronica M. Krupinski, Tau

A study of several crystalline organic compounds classified as essential
oils was made concerning the effects of these compounds as ice nucleators.
Slightly acidic pH conditions were employed.

Five substances were studied with a soap film detector: 1) vanillin re-
crystallized from water; 2) vanillin recrystallized from ethanol; 3) sublimed
vanillin; 4) cis-terpin hydrate recrystallized from elixir of terpin hydrate; 5)
sublimed cis-terpin. A glass slide indicator was used with cis-terpin hydrate
recrystallized from elixir of terpin hydrate.

Each substance was introduced as a cloud of tiny crystals in the cold
box. Ice crystals were immediately formed and observed on the soap film or
glass slide when the threshold temperature of the compound was reached.

The following data were observed:

Substance Threshold Temperature (OC)
Vanillin recrystallized from water —4.78"
Vanillin recrystallized from ethanol —6.43"
Sublimed vanillin -0.43"
Cis-terpin hydrate recrystallized from -3.70"
elixir of terpin hydrate —6.257
Sublimed cis-terpin —2.66*

“Soap film detector
®Glass slide detector

Theoretically, minute traces of these essential oil compounds in the at-
mosphere may cause ice nucleation.

THE MATHEMATICS OF BEAUTY IN NATURE AND ART
by Janet Andraski, Tau
Although the worlds of mathematics and aesthetics seem to bear no di-

rect relationship to one another, a consideration of the role of mathematics in
nature and art will make the link more credible.

Nature’s delight in geometric stlapes and in intricate mathematical de-
signs is evidenced by the hexagons in snowflakes, the cubes in mineral crys-
tals, the spira[s in nautilus shells and animal horns.
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The spira[s of the florets of a daisy, the scales of pine cones, the bumps
of pineapples occur in ratios which are portions of the sequence of numbers
(discovered by Leonardo da Pisa) known as the Fibonacci numbers.

The ratio between any two adjacent numbers is about 1:1.62. Now this
is also the ratio of the Golden Section which is related to man’s art and ar-
chitecture. The Golden Ratio is an aesthetic phenomenom because it has been
shown that this ratio is more p[easing than any other ratio of inequality or

asymmetry.

Examples of architecture which fit into the Golden Rectangle are the
Parthenon and contemporary homes designed by LeCorbuaier; it can be
pointed out in the paintings of Leonardo da Vinci, Seurat and Mondrian.

Symmetry is another important aspect of nature and art which bears a
relationship to mathematics. Whether in the vaguest or strictest sense of the
word, symmetry is seen in the art of all periods of time.

A DISCUSSION PERTAINING TO THE CLASSIC RESEARCH
REGARDING CELLULAR GROWTH COORDINATION IN
PLANT TISSUES

by Paul Berguson, Lambda

The growth of an organism is much more involved than simple accre-
tion of Iayers of cells about a nucleus of primary cells. Mitosis is naturaHy the
builder in the process, but random mitosis, uncontrolled and uncoordinated,
is most assuredly a harmful condition in any tissue. Obviously, there has to
be some form of a coordination system involved. Something must trigger cells
to multip]y, and then even more important, something must control their di-

vision, and sometimes even stop it.

The mechanism involved in the growth of living tissues has always
been of prime interest among scientists. Much speculation and research over
the years has established definite theories as to cellular growttl. Since the
publication in 1881 of Charles Darwin's book The Power of Movement in
Plants, wherein the first rudimentary advances in the field were discussed,
astounding progress has been accomplished in the field.

The early workers in this field (e.g. Fitting, Boysen, Jensen, Loeb, and
Went) worked in an unbelievable void of knowledge. Their work is to be
praised for its origina[ity, and their fine examples of scientific method can

serve as an example to all scientists.
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VIRUS REPLICATION
by Nora Lugo, Sigma

A comparative study of the replication of enteroviruses SV-45, SV-47
and adenovirus A-153 in mouse fibroblasts (I.-cells) and baboon embryonic
lung (BEL) cells was made.

The cells were grown in Leighton tubes using Hank’s Growth Medium
for L-cells and Human Amnion Growth Medium for BEL cells. At 24 hour
intervals, the cells were stained with either acridine orange or methyl green-
pyronin. Cells stained with acridine orange were examined with a fluorescent
microscope and photographed. The DNA fluoresced a bright yeHow to yeHow
green and the RINA a bright red. Cells stained with methyl green-pyronin
were examined with a light microscope. The DNA appeared green and the
RNA a pinl(—violet.

Cells infected with SV-45 and SV-47 showed an increase of RNA in
the nucleus and cytoplasm as viral RNA and protein were synthesized. In-
clusion bodies which fluoresced a bright red with acridine orange and pink-
violet with methyl green-pyronin were observed in the granular cytoplasm.
With virus release rounding and shrinldng were observed resulting in degen-
eration of the cytoplasm with a decrease in cellular mass until only a pyk-
notic nucleus and an inclusion remained.

Cells infected with A-153 demonstrated an increase in DNA in the nu-
cleus during viral DNA synthesis. The nucleus underwent transformation be-
coming granular with the nuclear membrane invaginating while the chroma-
tin organized to form rosettes showing multiloculated vesicles. In the final
stages of an intranuclear inclusion which appeared green with both stains
was formed. It was surrounded by a zone of rarefied nucleoplasm (halo). Syn-
cytial formation [)y which virus transfer from cell to cell is accomp[ished was
observed.

COMPARISON AND CORRELATION OF RESULTS OBTAINED
FOR THE LINEAR ABSORPTION COEFFICIENT OF GAMMA
RAYS BY TWO SLIGHTLY DIFFERENT METHODS

I)y Dondld E. Tiano, Rho

A discrepancy which results when two slightly different experimental
techniques are used to determine linear absorption coefficients of gamma rays
was investigated. The discrepancy is shown to be almost entirely dependent
upon the variation of the distance of the counter from the source in the two
methods. A correction factor for the variation of counter-source distance was
empirically determined and applied to the results. The application of the cor-

rection factor appears to produce an acceptable correlation between the re-
sults of the two methods.
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PREPARATION AND STUDY OF THE OCTACYANO
COMPLEXES OF GROUP VIB

[)y ]ucly Varga, Sigma

A project was undertaken to synthesize a compound containing a stable
compIex ion in which the central metal ion is coordinated with the maximum
of eight ligands.

The [Mo(CN)s]™ and [W(CN)s]™ ions have been reported. Furman
and Miller's synthesis of K,[Mo(CN)s] (Inorganic Syntheses, 3:160-3.) and
Heintz and Stratton’s synthesis of KJW{(CN)s] (Inorganic Syntheses, 7:145-
8.) were tried. Ki[Mo(CN)s] was more readily prepared.

Svnthesis of K.[Mo(CN)¢] by reduction in the dry state of K.MoQO. (2
moles) by NH,OH-HCI (4 moles) in presence of KCN (4 moles) followed by
addition of slight excess of KCN under oxidizing conditions was also tried
but did not prove feasible.

Color changes of aqueous solutions of K, [Mo(CN)s] upon exposure to
sunlight reported by Jakob (Roczinki Chemii, 36:393-600.) and Olsson
(Chemical Abstracts, 14:2307—8.) were checked out. An acidic solution be-
gins yeHow and turns I)rown, then greenish—yeHow; neutral solution, yeHow,
red-brown, yeHow, vellow-green, red-violet; basic solution, yeHow, violet,
blue. All photo-effects except the final color of acidic and neutral solutions
were observed. In all cases, solutions were exposed only to sunlight. Substi-

tutions of Cr, the third member of Group VIB, by a modified Furman and
Miller method, seems to yield yellow K, [C{CN)s]: '

Dissolve KsCrO, in aqueous KOH, add concentrated HCI, and heat.
Add KSCN, heat 2 hrs. on hotplate, and filter. Add pyridine, cool, decant
supernatant quuid, and wash with water. Add KCN, heat 1% hrs. on hot-
p[ate while passing air through and stirring frequently, filter, and evaporate
filtrate halfway. Cool till Crystals form and isolate amber crystals. Purify ]oy
redissolving crystals in hot water, treat with decolorizing charcoal, and add
1-2 volumes ethanol to filtrate. Cool till crystals settle out, isolate yellow crys-
tals, and wash with ethanol and ether.

GAS CHROMATOGRAPHY
by Barbara Michaels, Tau

Gas chromatography is the physical separation of mixtures of volatile
quuids in which the components to be separated are distributed between two

p}lases: a stationary bed of Iarge area and a quuid phase that perco]ates thru
this stationary phase. The sample is carried through these two phases {or col-
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umn) by means of a carrier gas which is inert with respect to the sample.
The sample dissolves and revaporizes on the liquid phase of the solid support,
and it is the difference in this time of dissolving and revaporization for the
different components that makes the analysis possi[)le. The analysis is record-
ed in terms of Gaussian peal(s which result from competition between the va-
por pressure and adsorption on the quuid phase between the carrier gas and
the sample. From these peaks the nature of the component, the percent of that
component, and the efficiency of the solumn can be figured.

The object of my experiment was to separate normal hexane, cyclohex-
ane, benzene and aniline. This mixture was prepared with 25% of each com-
ponent. The results ]oy the experiment were fair. The benzene and cyclohex-
ane came out under the same peak but they both had a % composition of
about 24%. The aniline had such a long retention time (4 Min.) that the
peak was a very poor shape and the % composition was about 13%. The nor-
mal hexane had a good retention time and a good pea[( shape but the results
were about 42% composition. Possible solutions to these pro]:)lems would have
heen to use different columns, different flow rates ancl/or different program
rates, but time ran out so the experiment was not carried that far.
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1967 FOUNDERS CUP AWARD

One highlight of the 1967 National Convention was the award of the
Founders Cup to Tau Chapter. This cup was in possession of Xi Chapter dur-
ing 1966-7. Tau Chapter earned the award in many ways:

1) It inducted a large group of new members at its initiation banquet.

2) It has increased meml)ership and interest in Sigma Zeta partly ]oy creating
the coffice of news reporter. This officer not only gets news pu]o[ished in the
student and local newspapers but acts as a pul)lic relations manager among
interested students.

3) Tt has established a regular pledge ceremony and pledge period during
which prospective members learn about the role of Sigma Zeta and wear Sig-
ma Zeta pledge ribbons.

4) Three of its members, Veronica Krupinski, Janet Andraski, and Barbara
Michaels, presented papers at this National Convention.

5) It is engaging in ecological studies of the effect of the changes produced
upon the Sunfish Pond area I)y the Tocks Island Reservoir project, which will
flood much of the area. Chemical studies, species counts, movies, and a tape
narration of the eco[ogy before and after the Hooding are being carried out.

6) It celebrated its twentieth birthday by acting as host to the 38th National
Convention, a role it carried out with marked success.
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BRIEF BIOGRAPHIES OF SIGMA ZETA
HONOR AWARD RECIPIENTS

Lambda Paul Berguson

A junior ]oiology major, Paul has a good scholastic record and has served
on several committees of Lambda chapter. He has been active in band, chorus,
and summer opera, helped with the Student Handbook, and has acted as lab
assistant and lab instructor in biology. He presented a paper on plant physi-
ology to the National Convention.

Rho Don Tiano

Don has been a leader in Rho Chapter activities. He has given a paper
on gamma rays to the National Convention and to the Indiana Acaclemy of
Science. He has been chicf student assistant for the science division at Indi-
ana Central and acted as general manager for the science fair. He has been
awarded a graduate assistantship in physics at DePauw University.

Sigma Mary Anne Wight

A biology major, she has been president of the freshman class, member
of the student council, ‘Miss Fiesta’ finalist, college representative to the
Floresville Peanut Festival and the Pasadena Tournament of Roses. She has
been active in Sigma Zeta and has served as chapter president. She was an
NSF ['J'ndergraduate Research Participant and has presented her results to
the National Convention. She has been accepted for medical school at the
University of Oklahoma.

Upsilon Darlene Sayers

Miss Sayers has a grade average of 3.2 and a biology major. She has
worked liard for Upsilon Chapter. She presenled a paper on histochemistry to
the National Convention. She has been an honor scholar under the Argonne
National [.aboratories program. She has been accepted in the graduate and
medical school of Indiana University and plans a career in biomedical re-
search.

Tau William Grady Moore

Dr. Moore obtained his B.A., M.A., and Ph. D. from the University ol
Texas, working with the late H. J. Muller, renowned geneticist. He came to
East Stroudsburg State College in 1942 and was made department head in
1945, In 1947, he formed Tau Chapter and served as its sponsor until 1962,
A dedicated teacher and administrator, he has influenced a generation of stu-

dents at ESSC.
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CHAPTER ROLL

BETA (1926) —McKendree College, Lebanon, Illinois
Professor Fred Fleming

GAMMA (1927)—Medical College of Virginia, Richmond, Virginia, 23219

DELTA (1927) —Northeast Missouri State College, Kirksville, Missouri
Mr. Eugene Smith

EPSILON (1929)—Otterbein College, Westville, Ohio, 43481
Dr. Roy H. Turley

ZETA (1929)—Wisconsin State University, Stevens Point, Wisconsin,
Dr. Gordon Geeseman 54481

KAPPA (1935)—Western Illinois University, Macomb, lllinois

LAMBDA (1936)—Mansfield State College, Mansfield, Pennsylvania, 16933
Dr. Schappelle and Dr. Manly Powell

MU (1937)—Mankato State College, Mankato, Minnesota, 56001
Dr. Berten Weberg

NU (1937)—Northern llinois University, DeKalb, llinois
Dr. James W. Beach

X1 (1938)—Ball State University, Muncie, Indiana, 47304
Dr. Robert Shelley

PI (1943) —Millikin University, Decatur, Illinois, 62522

DI'. James Drenan

RHO (1943)—Indiana Central College, Indianapolis, Indiana, 46227
Dr. Robert Brooker

SIGMA (1944) —OQOur Lady of the Lake College, San Antonio, Texas, 78207
Sister Elizabeth Anne

TAU (1947)—East Stroudsburg State College, East Stroudsburg, Penn.
Mr. William Eden

UPSILON (1948)—Anderson College, Anderson, Indiana, 46012
Dr. Kenneth E. Cook

PHI (1948)—Eureka College, Eureka, Illinois, 61530
Prof. Ronald B. Greek

CHI (1931)—Missouri Valley College, Marshall, Missouri, 65340
Don S. Balka
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PSI (1956)—Central Missouri State College, Warrensburg, Missouri, 64093
Mr. Harold Hollis

OMEGA (1961)—State Teachers College, Frostburg, Maryland, 21533
Dr. Walter Rissler

AIPHA ALPHA (1961)—State University College of Education, Oswego,

New York Robert B. Syl(es, Jr.
ALPHA BETA (1963)—Campbellsville College, Campbellsville, Kentucky,
Miss Beatrice Evans 42718
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CHAPTER NEWS

BETA (McKendree College)

President—Judy Ann Behrens; Vice-President—Tyrone Holliday; Sec-
retary-Treasurer—David Habernehl; Advisor—Prof. Fred Fleming. Each
month Beta holds one business meeting and one meeting with an outside
speaker.

EPSILON (Otterbein College)

President—Karl Kempf; Vice President—George Andrews; Secretary—
Lois Zimmerman; Treasurer—Tom Crane; Advisor—Dr. Roy Turley. Regu[ar
meetings with student or faculty speakers.

ZETA (Wisconsin State University, Stevens Point)
President—Daniel J. Caesar; Vice President—Leslie Niehof; Treasur-

er—Dr. G. E. Geeseman;; Advisor—Dr. Geeseman. Fifty new members were
initiated in December. A visit to the planetarium and a discussion ‘Is Science
Immoral?’ enlivened two meetings.

LAMBDA (Mansfield State College)

President—Paul Berguson; Vice President—Dawn Burke; Treasurer—
Margret Kandeline; Historian—Marie Manchester; Recording Secretary—
Connie Wajcik; Corr. Secretary—Joanne Mayer; Advisors—Dr. Newell
Schappelle, Dr. Manly Powell. Speakers include faculty and student mem-
bers. Members also give tutoring to those in need.

MU (Mankato State College)

President—Carol Sippert: Vice President—Joe Christensen; Secretary
Treasurer—Karen Benson; Advisor—Dr. Burton Weberg. John Anderson,
Karen Benson, Bruce Bush, Joe Christensen, James Einck, Jerry Fleming,

Karen Hanson, Eileen Karl, Kenneth Olson, Daniel Olsen, Karen Pudil and
Carol Sippert were initiated during the year.

PI (Millikin University)

President—Mary Bartholemew; Vice President—Harold Miller: Cor-
responding Secretary—Bev Emrich; Recording Secretary—Tom Wyne; Ad-
visor—Jim Drenan. Monthly meetings with speakers from faculty or area.

Andy Barber, Brenda Foster, Jim Grissom, Jim Heynen, Chuck Nordstrom

and Fred Spottsville were initiated as active members.
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SIGMA (Our Lady of the Lake College)

President—Judy Varga; Vice President—Lillian Abrego; Secretary—
Diana Mendoza; Treasurer—lJan Adamity; Historian—Pat McMahon: Ad-
visor—Sister Elizabeth Anne. In addition to regular meetings, Sigma holds a
welcome for incoming freshmen, a money-making dance, a pledge week, an
Audubon film tour, reports on student research, a field trip, and a supper to
honor graduating seniors.

UPSILON (Anderson College)

President—William 1. Webster; Vice President—John Kemler; Secre-

tary—Sharon Ann Davis; Advisors—Dr. Kenneth Cook, Prof. Charles Mil-
ler. New members initiated include associates Clella Ann Gilbert, Charlotte
Kingsbury, Carol Middleton, Mary Reardon, Roger Wells, and Daryl Yoder;

new active members are Wilma Bales, Sharon Davis, Suzanne Flowers,
Francine Foronda, Duane Leatherman, Patricia Richardson, Max Shellen-
barger. David Sherry, James Shoot, Thomas TricI(, Siu-Man Tasng, William
Webb, William Webster, Gary Wood and Faculty-member Harken Hames.

PSI (Central Missouri State College)

President—Randolph Rush; Vice President—Reginald Coates; Secre-
tary—Beverly Rings; Treasurer—Charles Liley; Advisor—Gary E. Clark.
Psi has been ho[ding a membership drive and a sale of handbooks to raise
money for convention delegates.

CHI (Missouri Valley College)

President—Don S. BaH(a; Vice President—Charles Polleschu[tz; Sec-
retary- I reasurer—Joyce Ovler; Advisor—Prof. David Dautenhahn. The re-
activated Chi group is cosponsoring with the Math Club a series of lectures
on computer sciences and a visit to a computer center.

OMEGA (Frostburg State Teachers College)

Advisor—Dr. Walter Rissler. Student members acted as tutors in math,
]oiology, p[lysics, and chemistry. Field trips, movies, and speaI(ers from on and
off campus are enjoyed al regular meetings. A dinner and a picnic round out
the year.

ALPHA BETA (Campbellsville College)

President—Dennis Shaw; Vice President—Hilda Haynes: Treasurer—
Sandra Smith Goff; Advisor—Miss Beatrice Evans. Monthly meetings are
held, along with two initiations, juclging the Central Kentucky Science Fair,
and an annual picnic to which alumni are invited.
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