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This is the first in a series
of articles about the de
partments and divisions of
the University of Minne
sota Medical School. Next:
The Department of Radi
ology.

Special Article

The Department of Microbiology*

J n the year 1882, the University of Minnesota catalog of
classes stated: "No instruction is offered in the Medical College.
The faculty is an examining body only."

There was, in fact, no medical teaching at the University at
that time. Prospective students learned that "candidates for the

degree of Bachelor of Medicine are
examined in nine different medical
departments, including preventive
medicine, chemistry, microscopy,
and hygiene: (the art of prolonging
life in health; dangerous and offen
sive matter)."

This field of examination repre
sents the earliest beginning of the
University's Department of Micro

biology. In 1888, when the Board of Regents approved the
establishment of a school for teaching of medicine, the University
catalog remarked: "The event marks an era in the history of
medical education in Minnesota." In the new Medical School,
histology and bacteriology laboratory and lectures were to be
taught in one combined course of "not less than six weeks." In
1889, J. Clark Stewart became the first Professor of Bacteriology
and Pathology.

The picture has changed notably in 75 years. Today's De
partment of Microbiology, headed by Dr. John Spizizen, con
sists of more than 20 full time staff members, and includes more
than 40 predoctoral teaching fellows. An associate staff is com
posed of five members who hold joint appointments in other
University departments.

Together, the staff provides for the teaching of 150 second
year medical students in the fields of medical bacteriology, im
munology, mycology, and virology. Modern equipment, includ
ing an electron microscope, is available. Students with a special
interest in microbiology are offered research opportunities at the
graduate level.

°Text prepared with the assistance of Ruth V. Henoch

142



THE MEDICAL BULLETIN

Dr. Spizizen, professor and head of the department, came to
the University in 1961 from Western Reserve University Medical
School. He directs the teaching program as well as research pro
jects and training grants which are supported by five public and
private agencies, and is widely recognized for his personal
studies of basic genetic mechanisms and cell metabolism. His
special field of interest is microbial genetics.

Dr. John A. Spizizen, heod of the Deportment, tockles 0 problem in micro
bioi gen.etics with Dr. Mory Pollock, reseorch ossociote.

Bacteriology was first offered as a separate course at the Uni
versity in 1892 under Thomas G. Lee, Instructor in histology,
bacteriology, and urinalysis. By 1895 the enlarged curriculum
induded a course in Advanced Bacteriology, and opportunities
for special research. Dr. Frank F. Wesbrook, later made Dean of
Medical School, became professor of bacteriology in that year.
He is credited with devising the hanging agar drop for the ob
servation of bacterial fission. An associate later wrote of him,

"Long befoTe others gmsped the idea of one medical school
within our state, attached to the University not as an appen
dage but as a living, active, dynamic force the1'ein, Dr.
Wesb1'ook bluep1'inted the p-rospective development of OUT

Medical School-an accomplishment we now so p-roudly
suTVey."

143



THE MEDICAL BULLETIN

Dr. Winford P. Larson
became Chief of the newly
reorganized Department of
Bacteriology and Immun
ology in 1919, a position
he was to hold for 28
veal's. Dr. Larson came to
Minnesota after seven years
of postdoctoral study in
Europe, which he financed
b~' practicing medicine
summers in Denmark. He
developed a vaccine for
diphtheria and scarlet fe
ver during his tenure, a
widely hailed accomplish
ment resulting from his
lifelong interest in immun
ology.

Bonnie S. Dohl, loborotory technicion,
inspects 0 specimen of culture pre
pored in a hanging agar drop, culture
medium devised by Dr. Frank F. Wes
brook, former professor of microbiol·
ogy and later Dean of the Medical
School.

Also, in 1919, the cur
riculum included, for the
first time, an elective course
in "The Higher Bacteria,"
given by Dr. Arthur T.
Henrici, whose contribu
tions to bacterial taxon
omy and morphology are

world-famous. Dr. Henrici's text Yeast, Molds and Actinomy
cetes, is still widely used, although he died in 1943.

Dr. Robert G. Green became head of the Department in
1947, the first graduate of the Medical School to hold the post.
His untimely death occurred within a year.

Another outstanding alumnus is Dr. H. Orin Halvorson, a
faculty member for 27 years, who won the University of Min
nesota Outstanding Achievement Award. Dr. Halvorson is now
director of the University of Illinois School of Life Sciences.

Dr. Jerome T. Syverton was named Department Head in
1948. Earlier, at the University of Rochester, his research dem
onstrated the papilloma-to-carcinoma sequence in the rabbit
papilloma (a virus-induced tumor) and shmved the progression
through which a benign tumor cell acquires malignant proper
ties. Shortly before his sudden death in 1961, he discovered,
with his associates, Drs. McLaren and Holland, that non-primate
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cells, which were usually resistant to infection with intact polio
virus, could be infected with the ribonucleic acid of poliovirus.
This observation was of considerable importance to tumor virus
investigators.

Dr. Spizizen succeeded Dr. Syverton in 1961 and shortly
thereafter the Department of Bacteriology and Immunology was
renamed the Department of Microbiology, thereby reflecting the
widening horizons to which its teaching and investigations were
leading.

THE PRESENT DEPARTMENT

Dr. John Spizizen, Professor and Head, followed his under
graduate work at the University of Toronto with study of the
mechanisms of bacterial and virus growth at the California Insti
tute of Technology in the department of Nobel Laureate and
genetics expert T. H. Morgan. Since then, he has continued
studying bacterial viruses (bacteriophages) and the chemother
apy of viruses, as well as working on the development of pro
cedures for inactivation of serum hepatitis virus in human plas
ma. More recently, he has been concerned with the mechanisms
of viral control of cell metabolism and the genetic basis of viral
replication. Dr. Spizizen discovered a transformation system for
the transfer of genetic information in Bacillus subtilis. This sys
tem provides a good prototype for the study of the control of
genetic functions in all cells. Dr. Spizizen is also presently in
vestigating antibiotic resistance.

"The department's real mission," according to Dr. Spizizen,
"is the teaching and advanced training of students in different
areas of modern microbiology. One of its more important ob
jectives is to give specialized training to medical school gradu
ates who intend to go into academic and investigative aspects
of the basic and clinical sciences."

"In a sense," Dr. Spizizen said, "the department is still guid
ed by the precepts of Dr. Henrici, who wrote, 'I feel stronglv
that bacteriology has distinctly suffered from a too sharp division
of the science into categories according to particular fields of ap
plication. I have therefore attempted to deal equally with the
medical and industrial applications of the subject.' "

The Department's eminence as a research center is attested
to by the generous support for research and student training
which is given by various governmental agencies. Approximately
40 students from all parts of the country are currently taking
their postgraduate work here.

Rather than have the department specialize in one aspect of
microbiology, Dr. Spizizen feels that all phases of this field
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should be represented. The basic life processes can be studied
conveniently in microorganisms, which are easy to grow and
which are found in all types of environments.

Some of the current research underway in the Department is
described briefly in the pages which follow.

VrnOLOGY

The intricate mechanism by which host cells are infected
by animal viruses is being investigated by Dr. Leroy McLaren
and his coworkers, who are seeking a clearer understanding of
the extreme susceptibility displayed by some cells to viral in
fection while others remain partially or completely resistant to
infection.

Other reactions between cells and viruses are also being in
vestigated by this group. The staff believes that before a virus
can be synthesized by an infected cell, the outer protein of the
virus must be broken down by the host cell. The enzyme system
which is responsible for this deproteinization is being studied b,'
analysis of the various structural components of susceptible cells.

Dr. John E. Verna's current research is the study of virus-host
cell interactions. In this investigation, particular emphasis is
placed on genetic recombination among animal viruses.

Dr. Dennis W. Watson
examines American

Dutch rabbits used in
hast.parasite stu die s
of Group A strepto·
cocci, suspected pri
mary cause of rheu
matic fever and ather
diseases.
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IMMUNOLOGY

Host-parasite factors in Group A streptococcal infections are
under studv by Dr. Dennis W. Watson and his students.

They are 'working to isolate and characterize the various
products of Group A streptococci, organisms which are associ
ated with rheumatic fever and other non-suppurative sequelae.
As yet no known factor or group of factors can account for these
disease manifestations in the host. Their results indicate that
many Group A streptococci growing in the in vivo environment
of the host produce a number of immunologic specific toxins.

Doctors Watson and S. Caylen Bradley are investigating the
genetics of antibody formation, using the actinophage, which is
an ideal antigen for these purposes. In their studies of the initial
stages in the genesis of antibody formation, they have found the
experimental miniature Hormel pig, obtained by hysterectomy
and reared in a germ-free environment, a useful model.

Dr. Louis Muschel is conducting quantitative studies of the
action of antibody, complement and lvzozyme in the killing and
lysis of Gram-negative bacteria.

CELL PHYSIOLOGY

The general problem of morphogenetic change is being in
vestigated by Dr. Martin Dworkin and his students, who are us
ing Myxococcus xanthus as a model system. This organism under
goes two types of morphogenesis: (1) a colonial morphogenesis
manifested by the formation of a multicellular fruiting body, and
(2) cellular morphogenesis, the conversion of vegetative rods to
microcysts. Since the study of morphogenesis leads these workers
directly to the problem of regulation of metabolic events, one of
their approaches involves the description of metabolism of the
different stages in the organism's life cycle. Genetic and physio
logical approaches also yield fundamental information. These in
vestigators hope that their studies will not only help them to char
acterize a relatively undefined group of bacteria, but will also
provide some insight into the general problems of morphogenesis.

Another avenue of investigation into cellular physiology in
volves the structure of the bacterial cell wall. The cell wall is a
major cellular component whose existence is necessary to keep
the bacterial cell intact. The synthesis of its precursors and the
combination of cell wall components into the final wall structure
are being investigated by Dr. Brooks D. Church's group. The
nature of those enzymes and enzyme systems which are required
for spore formation and are synthesized by the cell after comple
tion of its log-phase growth cycle are being investigated bv
Dr. Robert Bernlohr and his associates.
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Dr. Palmer Rogers and his associates are studying the mecha
nism of luminescence as it occurs in Photobacterium fischeri with
particular emphasis on the nature and origin of the aldehyde as it
occurs in the living cell.

Dr. Mary E. Pollock is especially concerned with pleuropneu
monia-like organisms which contaminate mammalian cell cul
tures. Her studies now embrace the morphology, nutrition,
metabolism, immunology and pathogenicity of these organisms.

Dr. K. Gerhard Brand is identifying and classifying mam
malian cells, including: (1) the antigenic composition of normal,
cultured and cancerous cells, (2) the abnormal hostspecific anti
gens in virus-infected cells, (3) the specificity and nahlre of
soluble complement-fixing antigens of influenza virus, and (4)

The department's electron micro
scope is being used for the iden
tification of viruses and to deter
mine virus infections of bacteria.

Radioautography is employed in
order to follow the route of
these infections. The various tech
niques which are appropriate to
the electron microscope are em

ployed under the direction of
Dr. Robert Hinz, shown here ad
justing this invaluable tool of
research.

various problems related to the aging of cells and tissues such
as chromosomal status, auto-antibodies, responsiveness to infec
tion and cancer development.

SOIL MICROBIOLOGY

Dr. Edwin L. Schmidt, who first showed that a heterotrophic
organism, the soil fungus Aspergillus flavus, converted reduced
forms of nitrogen to nitrate, a form available to plants, is con
tinuing investigations of certain soil microorganisms and their
interactions in the soil.
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The autotrophic nitrifying bacteria first described by Wino
gradsky were previously thought to be the sole agents of nitrifi
cation. Research on A. flavus and on other heterotrophs subse
quently found to form nitrate is concerned with the physiology
of the nitrate yielding processes, and the significance of hetero
trophic nitrification in soil environments. The fluorescent anti
body technique, which permits direct microscopic detection of
the organism in normal soil environments, is being employed. Its
use, combined with methods for direct microscopic examination
of soil, has been pioneered in this laboratory as a means of dis
tinguishing a certain microorganism in a mixed culture from
others which appear microscopically similar.

Dr. Edwin L. Schmidt
·discuues soil micro
organism specimens
with Rufus Banhale, a
graduate student fram
Nigeria.

This technique is also being applied to the, study of microbial
interactions in mixed culture environments. Currently, Dr.
Schmidt's coworkers are investigating the formation of free
amino acids as a consequence of intensive mixed microbial activ
ity in the soil, and the possible uptake of free amino acids by
plant roots.

THE GRADUATE STUDENT PROGRAM

The Department of Microbiology conducts 'a broaa graduate
student program in various aspects of microbiology. Students
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can earn advanced degrees in microbiology, with emphasis on
general microbiology, cellular biochemistry, microbial physi
ology, microbial genetics, immunology and immunochemistry,
virology, soil microbiology and medical microbiology.

Two advanced degrees are awarded. The Master of Science
degree is given upon the student's attaining satisfactory pro
ficiency in the broad fundamentals of microbiology as well as in
a minor field, and after he has completed a thesis research project
in a field of special interest. The Department grants the Ph.D.
degree after the student has completed intensive training and
original research in a special field of interest, and concluded
course work in a complementary minor field.

The Department encourages well-trained and interested in
dividuals to apply for advanced studies in microbiology at the
Universitv of Minnesota. Each student, with the aid and con
currence 'of a staff advisor, selects a field of specialization. How
ever, he may defer declaring his special field of interest until his
second or third quarter in residence.

All candidates for the Master's Degree must present a thesis.
The requirements for the M.S. must be completed before a stu
dent with a B.S. degree can continue on for the Ph.D. Master's
Degree programs are completed in about two years; two to
three more years of original research and related course work are
usually necessary for fulfillment of requirements for the Ph.D.

DEPARTMENT OF MICROBIOLOGY STAFF

Name

John Spizizen, Ph.D.
Professor and Head

Dwight L. Anderson, Ph.D. o

Robert Bemlohr, Ph.D.

S. Gaylen Bradley, Ph.D.

K. Gerhard Brand, M.D.

Brooks D. Church, Ph.D.

Roswell S. Coles, Ph.D.t

Martin Dworkin, Ph.D.

J. Gezeski, Ph.D.t
Prof. 1nst. of Agriculture

Robert Good, M.D.t
Prof. Pediatrics
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Special Field

Microbial Genetics and Microbiology

Morphology and Genetics

Microbial Physiology and Metabolism

Microbial Genetics

Immunology and Cell Biology

~licrobial Physiology

~licrobial Physiology

~lorphogenesis, Physiology

General and Applied Microbiology

Immunology
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Ronald Hinz, Ph.D.

Russell C. Johnson, Ph.D.

Terence M. Joys, Ph.D.t

Leroy McLaren, Ph.D.

Louis Muschel, Ph.D.

J. Olson, Ph.D.t
. Prof. Inst. of Agriculture

Mary Pollock, Ph.D.t

James Prince, M.S.

Palmer Rogers, Ph.D.

]. Scaletti, Ph.D. t

Edwin L. Schmidt, Ph.D."

Richard E. Shope, D.V.M.

Joseph St. Geme, M.D., t
Asst. Prof. Pediatrics

John Verna, Ph.D.

Dennis Watson, Ph.D.

OJoint Appointment
t Associate Staff
:j:Research Fellow

Morphology and Virology

Microbial Physiology

Microbial Genetics

Virology

Immunology

General and Applied Microbiology

Cell Culture and Microbiology

Virology and Laboratory Teaching

Microbial Physiology

General Microbiology

Soil Microbiology

Virology

Virology

Virology

Immunology and Immunochemistry
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Staff Meeting Report

Psoriasis Vulg;aris and Diabetes Mellitus *

Ralph E. Reeds, Jr., M.D.,f Ramon M. Fusaro, M.D., M.S.,t
and Isadore Fisher, M.D.§

901' many years there have been numerous articles dis
cussing the association of psoriasis and diabetes. Some have said
a relationship existed between these disorders. More recent pub
lications have denied any association. Recently, we became
aware of the frequent recording of a history of diabetes in the
families of our patients with psoriasis. Because of the recent
reappraisal of the criteria necessary for the diagnosis of diabetes
mellitus, we decided to re-evaluate the relationship between
these two diseases.

In this study 103 psoriatic patients admitted to the Veterans
Administration Hospital in Minneapolis were studied. These
were all the psoriatic patients admitted to that hospital in the
years 1956 through 1962. All patients were men; their ages
ranged from 30 to 77 years. The median age was 50. To obtain
more complete family histories, questionnaires were sent to 79
patients whose medical history was incomplete; 68 returned the
questionnaire. The term family was defined as including the pa
tient's parents, grandparents, aunts, uncles, and siblings. The
blood sugar determinations were performed with the method of
Simogyi-Nelson, or the Technicon auto-analyser; all values were
adjusted to the equivalent values according to the Simogyi
Nelson method.

Table 1 demonstrates the number of 103 psoriatic patients
with family histories of diabetes and or psoriasis. In this studv
extreme care was taken to have the patient inquire of his rel~
tives concerning the family medical history, but the actual in
cidence of diabetes cannot be established because of the follow-

°Presented at the Staff Meeting of University Hospitals on October 11, 1963 and
supported in part by U.S.P.H.S. Grants No. T1 AM 5296 and No. AM 3964.

tMedical Fellow, Division of Dermatology, University of ~linnesota Hospitals.
:j:Instructor, Division of Dermatology, University of Minnesota Hospitals.

§Clinical Assistant Professor, Division of Dermatology, University of Minnesota
Hospitals.
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ing reasons: (1) inadequate knowledge, by the patients, of the
health or even location of many relatives: (2) the possibility of
relatives having undiagnosed or subclinical diabetes; (3) a mis
understanding, or lack of motivation by the patient, in recalling
the details of his family's medical history.

TABLE 1

FAMILY HISTORY OF 10,'3 PSORIATIC PATIENTS

No. of patients having relatives with history of Diabetes 29"

No. of patients having relatives with history of Psoriasis 22"

No. of patients having relatives with history of Diabetes
and relatives with a history of Psoriasis 12t

No. of patients having no relatives with history of
Diabetes or Psoriasis 64t

"These figures include the 12 patients with family history of both diseases.

tIn 3, the diabetes and psoriasis were present in the same relatives. In 9, some
relatives had diabetes and others had psoriasis.

:1:11 of these 64 did not answer the questionnaire; therefore, they were considered
to have nonnal family histories.

Since previously reported data seemed at variance with our
figures, a statistical evaluation of our data was attempted. The
negative thesis was adopted; that is, "In these psoriatic individu
als, the number of patients with a family history of diabetes is
independent of the number of patients with a family history of
psoriasis." Using the x2 method of evaluation and the figures
from Table 1, the probability of independence was computed
to be between p > 0.01 and p < 0.025; i.e., we find for psoriatics,
only 1 chance in 50 of the family history of diabetes being inde
pendent of a family history of psoriasis. Therefore, the negative
thesis is rejected and the theory that these two disorders are
related has to be considered.

At present, all experts agree that a diagnosis of diabetes
mellitus can be made, in an asymptomatic patient, on the basis
of an abnormal response to an oral glucose tolerance test. The
conservative criteria used by the Mayo Clinic (Table 2) were
used to define an abnormal response. table 3 illustrates the in
cidence of diabetes in these 103 psoriatic patients in this sur
vey. To evaluate this data, we again used the X2 method. We as
sumed the negative thesis; that is, "In these psoriatic patients,
diabetes occurred in independent manner." We assumed the
incidence of diabetes in the general population to be 5 percent
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which is above the incidences which are generally quoted; that
is, 1.5 percent to 3.0 percent. We realize that our evaluation is
based on the oral glucose tolerance test and the quoted inci
dences of diabetes mellitus is based on urine sugar examinations
but there are not any reports available concerning the incidence
of an abnormal oral glucose tolerance test in the general popula
tion. Using the high incidence of 5 percent, the probability of
diabetes occurring in 26 of these 103 psoriatic patients by ran
dom chance alone would be 1 in 2000 or p < 0.0005. This prob
ability is so extremely small that the possibility of more than
chance association between diabetes mellitus and psoriasis in this
survey of patients must be given serious consideration and future
stud\'.

TABLE 2

TENTATIVE ARBITRARY CRITERIA EMPLOYED AT THE
MAYO CLINIC IN THE DIAGNOSIS OF DIABETES MELLITUS

Test
True blood glucose, mg. per 100 m!.

Normal Equivocal Abnormal

Fasting O

Glucose tolerancef
I hour

2 hour

65 to 90

140 or less

90 or less

91 to IIO

141 to 150

91 to IIO

> IIO

> 150

> IIO

°Diabetes mellitus is diagnosed if the fasting level is greater than no mg.% on
two or more occasions.

tIn the interpretation of the glucose tolerance curve, both the 1 and 2 hour values
for blood glucose must fulfill the designated criteria; the fasting value is not
considf:'red.

TABLE 3

CLASSIFICATION OF 103 PSORIATIC PATIENTS BASED
ON THE ORAL GLUCOSE TOLERANCE TEST (TABLE 2)

Classification

Normal

Equivocal

Abnormal

No. of Psoriatic Patients

40

37

26
~--~._-~.~------- . __.._---
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Enzyme Induction in Immature Glia*

Kenneth A. Osterberg, M.D. t

t;;T/mongst the properties of the newborn brain which appear
to be quite different from those of adult is the lack of a glial
reaction to a penetrating wound. This report is devoted to the
elucidation of the factors which result in this distinctive un
responsiveness in the hope that the resultant information might
be useful in understanding the more general problem of the
control of glial proliferation.

Morphologic histochemical studies have demonstrated that
a marked increase in activity of a number of oxidative enzymes
occurs in reactive glia of the mature rat, rabbit and human. This
phenomenon resembles inductive enzyme synthesis in other
mammalian tissues, a situation in which cells synthesize in
creased quantities of certain enzymes following exposure to rela
tively simple organic molecules. Therefore a search for possible
specific inducing factors responsible for this increase in reactive
glia has begun. Previous work has indicated that the morpho
logic and histochemical features of reactive gliosis were not ob
served after a penetrating wound of the newborn rat brain. It
was felt that the absence of reactive gliosis might be due to
immaturity of the glial cell, absence of the inducing agent in
immature tissue, ineffective liberation of the inducing agent, or
some combination of the three factors. Since the appearance of
myelin parallels the onset of the mature glial response to injury,
it was suggested that the absence of certain substances found in,
but not limited to, the myelin sheath might be the determining
factor. Our study demonstrated that the glial cell of the new
born rat resembles the mature astrocyte in its ability to react,
and that the absence of reactive gliosis is most likely the result
of two factors: low concentration of the inducing factor in new
born rat brain and ineffective liberation from tissue compart
ments.

·Presented at the Staff Meeting of University Hospitals on December 13, 1963
and supported by Special Fellowship BT-763 and Research Grant NB-02566
from the National Institute of Neurological Diseases and Blindness, Bethesda,
Md.

tMedical Fellow Specialist, Department of Pathology.
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Studies of glial reaction were carried out in Holtzman
Sprague-Dawley rats of both sexes within 24 hours of birth. Two
procedures for inducing gliosis were employed. In the first, each
anesthetized animal received a penetrating cerebral wound by
blunt probe. In the second, various materials were implanted,
including paraffin, non-viable adult brain tissue, non-viable new
born brain tissue, and adult brain previously boiled in saline.
Animals were killed five days later and the brain removed for
examination. Six specimens from each group were fixed in for
mal-ammonium bromide for Cajal's astrocyte stain, and six were
quick frozen for the histochemical studies. The enzymatic histo
chemical procedures employed were those for the demonstration
of triphosphopyridine nucleotide (TPN) and diphosphopyridine
nucleotide (DPN) diaphorases and were carried out by standard
methods.

No increase of TPN or DPN diaphorase activity was ob
served in glial cells adjacent to the probe wound or paraffin im
plant. Glial cells situated adjacent to implants of newborn brain
tissue displayed a moderate increase in diaphorase activity, and
a marked increase was associated with implants of adult brain.
Prior boiling of the adult brain tissue implants did not lessen
the response. Glial response estimated from Cajal stained sec
tions paralleled the level of enzyme activity observed in each
experimental group.

These results clearly demonstrate that the morphologic and
enzymatic changes of reactive gliosis may be produced in the
newborn rat by the proper stimulus. It is of interest that prior
bailing of implanted adult brain does not lessen the inductivc
effect. The heat stability of the postulated inducing agent sug
gests that it is not protein in nature. Previous work has indicated
that a component of the myelin sheath may be the inducing
agent. The heat stability of the inducing factor is consistent with
this view, since many myelin sheath components are also heat
stable.

The mild but definite glial response to implants of newborn
brain tissue seems at variance with the lack of response to a
penetrating wound. Other work, however, has demonstrated that
very little tissue damage results from a penetrating wound of the
newborn brain. Thus it would appear that the absence of glial
response to a penetrating wound is related to the near absence of
necrotic tissue.

These studies of newborn rat glia indicate that the absence
of reactive gliosis following physical trauma is due to ineffective
liberation of an inducing agent which is present in only low con
centration rather than an inability of the glial cell to respond.
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Cellular Adaptation to Morphine *

A. E. Takemori, Ph.D. t

Uhe phenomenon of drug tolerance is very perplexing
and the mechanisms underlying its development are still un
known. However, among the numerous theories offered as an
explanation of this phenomenon, increased biotransformation of
the drug and adaptation at the cellular level are the likeliest.
Since metabolism of morphine appears unrelated to the devel
opment of tolerance, cellular adaptation becomes an attractive
explanation for tolerance, but supportive evidence for this hy
pothesis is meager.

Recently, using standard manometric technics for measuring
oxygen uptake, its was demonstrated that cellular adaptation
can occur to the depressant effect of morphine on the oxygen
consumption of cerebral cortical slices from rats. Morphine at
1 x 10-3 M had no effect on the oxygen uptake of unstimulated
cerebral slices prepared from either normal or chronically mor
phinized rats. However, it did depress the KCI-stimulated res
piratory rate of cerebral cortical slices prepared from normal
or non-tolerant rats yet it had no effect on the KCI-stimulated
respiratory rate of slices from chronically morphinized or tol
erant rats.

In studying the rate of development of this adaptation, rats
were injected with 1.5 mg/kg of morphine intraperitoneally,
twice daily for varying numbers of days. The KCI-stimulated
respiratory rates of their cerebral slices were then determined
in the presence of 1 x 10-3 morphine. This concentration of mor
phine depresses the stimulated respiratory rate of the slices from
normal rats by about 40 percent. Adaptation to this depressant
effect begins to appear after only one or two days of morphine
administration but becomes significant only after the third day.
Complete adaptation is seen by the sixth or seventh day of mor
phine administration. Upon abrupt withdrawal, this adaptation
is lost fairly rapidly. Three days following cessation of drug
administration, the stimulated respiratory rate is depressed by
about 2.5 percent, and the cerebral slices again become fully

.Presented at the Staff Meeting of University Hospitals on January 31. 1964. and
supported by N.I.M.H. Grant No. M-3897, U. S. Public Health Service.

tAssistant Professor, Department of Phannacology, University of Minnesota.
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sensitive to the depressant effect of morphine after a week of
withdrawal. One can thus conclude that this cellular adaptation
is rapidly acquired and lost and is fully reversible.

Other narcotic analgesics (meperidine and methadone) and
other classes of central nervous system depressants (pentobar
bital and ethanol), when employed in appropriate concentrations
in vitro, depress the KCl-stimulated respiratory rate of cerebral
slices from normal rats to about the same extent as morphine.
Morphine-adapted cerebral slices are completely cross-adapted
to the depressant effect of methadone and partially cross-adapt
ed to the depressant effect of meperidine. However, the adapted
slices are not cross-adapted to the depressant effects of either
pentobarbital or ethanol. Administration of 10 mg/kg of nalor
phine (a narcotic antagonist) to chronically morphinized rats
30 min. before they were killed abolishes any established adap
tation to morphine, methadone or meperidine. In the case of
methadone, the slices exhibit a significant increase in responsive
ness to the depressant effect of the narcotic. Some indication of
this hypersensitivity is also seen with meperidine. This observa
tion may relate to the post-tolerance sensitivity referred to by
Seevers and Woods.

The in vitro depressant effect of morphine on stimulated
cerebral slices from normal rats can be prevented by nalorphine
at concentrations of 2.5 x 10-4 and 1 x 10-4 M. Partial protec
tion occurs with nalorphine at concentrations of 5 x 10-4 and
.5 x 10-5 M. If molar ratios are compared, the most effective
reversal of the depressant effect of morphine is observed at
nalorphine: morphine ratios of 1:4 and 1:10, and partial re
versal is seen at ratios of 1: 2 and 1: 20. The depressant effects
of pentobarbital and ethanol on stimulated cerebral slices from
normal animals, however, are not prevented by the concentra
tions of nalorphine employed.

It is interesting that administration of nalorphine to the
chronically morphinized animal reverses the cellular adaptation
to morphine so that the depressant effect of morphine in vitro
becomes apparent, whereas nalorphine in vitro prevents the
effects of morphine so that the slices become insensitive to the
depressant effect of morphine. This observation is not surprising
since there are many instances where nalorphine can either an
tagonize or prevent the effects of morphine, depending on what
action of the narcotic agent is being measured.

Although the in vitro concentration of morphine employed in
this study is still quite high compared to the concentration theo
retically attainable in the central nervous system follOWing the
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administration of ordinary doses, the demonstration of a definite
difference between the tissues from control and chronically mor
phinized rats with respect to their capacity to be depressed by
morphine offers a promising tool for studying cellular adaptation
to the narcotic analgesics in vitro.

CORRECTION:

Editor's Note: The September, 1963 issue of the MEDICAL
BULLETIN, listing members of the faculty of the University of
Minnesota College of Medical Sciences, inadvertantly omitted
the names of resident physicians in Internal Medicine at Henne
pin County General Hospital (formerly called the Minneapolis
General Hospital).

They are: Dr. Paul O'Brien, Dr. George Kitzmiller, Dr. Fred
Shapiro, Dr. Russell Payson, Dr. David C. Brown, Dr. Thomas
Mulrooney, Dr. Jean Eckerly, Dr. Robert Scott, and Dr. S. Scott
Nicholas.

The list of resident physicians in Internal Medicine at Min
neapolis Veterans Administration Hospital was incorrectly head
ed "Minneapolis General Hospital" in the same issue.
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MEDICAL SCHOOL MAY EXPAND

The University of Minnesota Medical School may expand to
accommodate approximately one-third more students by 1970.
Dr. Robert B. Howard, Dean, is recommending a proposed ex
pansion to the University's Board of Regents, stating that "it
represents the Medical School's feeling on what we ought to be
doing for medical care in Minnesota."

If the plan is approved, and financing is obtained, the Medi
cal School would admit 200 students to the freshman class be
ginning in 1966. Classes are presently limited to 150. More space
would be provided for classrooms, laboratories, offices and clini
cal teaching facilities at University Hospitals. Two thirds of the
expansion costs are available, Dr. Howard said, in matching
funds from the $236.4 million medical education aid bill passed
by Congress late in 1963. The remaining funds would be pro
vided bv state sources.

Dr. Howard said the Medical School had increased the size
of its classes by 20 percent over the last five years "without sub
stantial additions to the physical facilities or the faculty." He
said the limit of maximally effective teaching has been reached
under the present :3-to-1 ratio of students to teachers, and in the
existing physical facilities. "We must enlarge the facilities and
the size of the facultv hereafter to accommodate anv increase in
the size of the stude~t body which is aimed at meeting the need
for more physicians," he declared.

Applications for admittance have risen steadily during the
last four years. Almost 700 students have applied for the 1.50
places available in the 1964 freshman class which will enroll
next September.

The proposal calls for admitting 200 students annually to a
full complement of 800 students by 1970. About ,550 students
are presently enrolled.

MEDICINE

Dr. Wesley W. Spink, professor, delivered the annual AKK
William H. Vogt Lecture December 13th at the St. Louis Uni
versity Medical Sc·hool. His topic was "Bacterial Shock: Experi
mental and Clinical Studies."
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OBSTETRICS AND GYNECOLOGY

HONORED-Dr. John L.
McKelvey, professor and
head of the Department of
Obstetrics and Gynecol
ogy, was honored Oct. 25
26, 1963 on the occasion
of his 25th vear as head of
the department at Min
nesota. More than 1.50
friends and fonner stu
dents gathered in Minne
apolis for the scientific and
social events held in his
honor.

Dr. Alex Barno, presi
dent of the Minnesota Ob
stetrical and Gynecological
Society, presented a plaque
to Dr. McKelvev with the
following inscription: "In
recognition of 25 years of

-Minneapolis Morning Tribune Photo outstanding service as
DR. JOHN LEYLAND McKEL:EY, (lef~) Head of the Department
and Du. ALEX BARNO, Mmncapohs of Obstetrics and Gynecol-
ogy at the University of Minnesota, with special commei1dation
for dedicated leadership in the reduction of maternal mortality
in the state." Minnesota now has the lowest maternal mortality
rate of any state. .

Dr. McKelvey, a native of Canada and graduate of Queen's
University, where he was an outstanding athlete and student
leader, came to Minnesota in 1938. His colorful career includes
advanced medical training in Canada, Europe, and America, and
four years of teaching at Peking Union Medical College, China.
In 1962-63 he was on sabbatical leave in Singapore, where he
reorganized the Department of Obstetrics and Gynecology at
the University of Malaya. He resumed his post at Minnesota on
July 1, 1963.
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MINNESOTA MEDICAL FOUNDATION

.-----STATEMENT OF CONDITION"
As of September 30, 1963

ASSETS
Current Funds 1963 1962

557.95
195.49

19,699.98

34,203.52

$ 63,719.42

$ 5.00
9,057.48

.5.00
.5,472.24

468.46
203.31

46,741.:39

29,970.64

. $ 82,861.04Total Current Funds

Unrestricted
Cash on Hand ... $
Cash in Bank-Checking Account
Executive Office Account with

University of Minnesota
Note Receivable

Restricted
Cash in Bank-Checking Account
General Agency

Investment Account

$ 31,039.60
53,492.64

195,492.28

$280,024.52

$34.'3,743.94

196,733,49

$341,600.59

. $424,461.63

Total Endowment Funds

TOTAL ASSETS

Endowment Funds
Cash in Bank-Savings Account .. S 35,525.05
General Agency Investment Account 109,342.05
Medical Research Agency

Investment Account

MINNESOTA MEDICAL FOUNDATION - 1963

Assets of the Minnesota Medical Foundation rose 23% during
1963, reaching a new high of $424,461.63. A gain of $80,717.69
in financial strength was achieved largely through the acquisi
tion of scholarship endowment funds donated by interested
friends of the Medical School.

Gifts and dues payments to the Foundation in 1963 by
alumni, private citizens, other doctors, corporations, medical or
ganizations, medical clinics, and other foundations, plus interest
income, amounted to $212,285.88 for all purposes and from
all sources. During the year, the Foundation made expenditures
of $131,568.19 in grants, transfers of designated gifts to the
University of Minnesota, and operating expenses. The latter
totalled $22,469.14.

There is evidence that the Foundation is becoming widely
accepted as the principal channel for making gifts and benefac-
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STATEMENT OF CONDITION"'-----,
As of September 30, 1963

FUND BALANCES

Current Funds
Unrestricted Funds
Restricted Funds

Endowment Funds
Unrestricted Funds Serving as

Endowment
Scholarship Endowment Fund
Other Endowments

TOTAL FUNDS

1963
$ 6,149.01

76,712.03

$ 82,861.04

$ 40,556.86
4,324.00

296,719.73

$341,600.59

$424,461.63

1962
$ 9,815.92

53,903.50

$ 63,719.42

$ 40,556.86
4,342.00

235,143.66

$280,024.52

$343,743.94

• Audit by Theodore Stark & Co.• Certified Public Accountants.
Minneapolis. Minn.

tions of all types to medical education and research at the Uni
versity of Minnesota. Growing voluntary support offered by
friends and members enabled the Foundation to continue and
expand its services and benefactions to the Medical School in
1963. Some of the year's highlights were:

• Awarding of a record $33,425.00 in scholarships to 62 meri
torious medical students.

• Awarding of $15,000.00 in long term, interest-free loans to
medical students under a new cooperative program with the
Florence A. Kerkhof-Mediclinics Foundation.

• Lending of nearly $24,000.00 in short term, interest free
emergency loans to medical students.

• Awarding of the Foundation's fourth Distinguished Service
Award, and a testimonial banquet honoring the recipient, Mr.
Raymond M. Amberg.
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• Awarding of the Foundation's second Distinguished Teaching
Award, including a $1,000.00 cash prize, to Dr. W. Albert
Sullivan, associate professor of surgery at the Medical School.

• Issuance of $9,000.00 more in medical research grants to
young faculty memhers and students at the Medical School.

• Publication of ten issues of the University of Minnesota
MEDICAL BULLETIN, and expansion of circulation to ap
proximately 6,000 readers.

• Final payment on a $25,000.00 construction grant to the
University of Minnesota's hiomedical lihrary bttilding, DieM
Hall.

It was an outstanding year of progress in Foundation annals. The
organization, founded in 1939, will ohserve its 25th anniversary
of service to the Medical School in 1964.

-EIVIND HOFF, JR., Exectdive Director

CONSTRUCTION BEGINS ON

MEDICAL ALUMNI STUDENT CENTER

Construction has begun on the Medical Alumni Stu
dent Center at the Universitv of Minnesota Medical
School. The $81,000 facility will open and be dedicated
later this Spring, according to Dr. V. J. P. Lundquist,
(Med. '42) chairman of the successful alumni fund cam
paign, begun in 1961 and completed in 1963 ]w the
Minnesota Medical Alumni Association.

The Center will occup:" 3,500 square feet on the first
basement level of the Mayo Memorial building. Air con
ditioned, it will provide lunching, lounge, study, storage,
and on-call facilities for the .'5.'50-member medical student
bodv.
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MEDICAL FOUNDATION
NEWS

The Minnesota Medical Foundation con
tinues herewith a listing of recent newly
enrolled members. The Foundation, sup
ported by a total of 2,194 members on Octo-

• > ber 23, 1963, is a nonprofit corporation
'939 providing various types of private assistance

to the Universitv of Minnesota Medical School.

Membership in the Foundation is open to anyone interested
in medical education and research. Some recent new members:

Class of 1909
Bancroft M. Brooks

Class of 1927
Orrin G. Lynde
May I. iVlillbrook
Otto F. Ringle

Class of 1928
Thomas E. Dredge, Sr.

Class of 19:30
Robelt P. Hargreaces

Class of 1933
William L. Wall

Class of 19.34
Everett P. Nelson

Class of 1936
Frank D. Naegeli

Class of 1937
Anthony S. Berlin
Marion D. Hursh
James L. Jaeck
Helen W. Bane Longfellolc

Class of 1938
George E. Bro{en
John H. O'Leary

Class of 1939
Charles L. Anderson

Class of 1941
Donald T. Cundy
George T. Wilson

Class of 1942
John T. Hurly

Class of 194:3
Sam Macko/f
I-I. A. Norum
Philo H. Rockwood
Clyde L. Smith

Class of 1944
Ove A. Erdal
Clarence E. Kozarek

Class of 1945
Melvin L. Garis
Kenneth O. Nimlos

Class of 1946
Maurice N. Jollllson
Jerome E. Kaufman
Frank M. MacDonald
Joseph D. Mann
Edward C. Menefee
Eugene V. Meyerding
Gerald N udell
J. Stephen Phalen
Raymond C. Read
,Hartin M. Shaperman
Deno f. Wedes
C. W. iVestman
Francis A. Wierzbinski
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Class of 1947
James B. Flinn
William B. Gall<lgher
LeRoy W. Hanson
Charles E. Magraw
William Nelson
Harold jl,f. SehneidnulII
Charles E. Tesar
Robert Weyrauch
Delbert F. Wiehelman
John R. Ylvisaker

Class of 1948
Priscilla Day Boekelheide
Philip H. Fensterer, Jr.
Darwin K. Holian
Loren J. Jacobson
B. B. Lawrence
E. A. Pasek
Helen Safford
Stanley]. Sontag
Louis J. West

Class of 1949
Edwin E. Boysen
C. ]. Corrigan
James E. Kelsey
Ray C. Magnuson
Patrick Marrone
Norman E. Pond
Eugene Ira Saxon
Ernest J. Sowada
Louis H. Stahn

Class of 1950
James R. Bergquist
Roland G. Brou;n
Philip D. Christensen
E. P. Donatelle
William J. Filante
Robert D. Koehsiek
Robert M. Lundblad
Ralph F. Meincke
Robert ]. Meyer
\V. Thomas Spain
Robert R. Spurzenl

Class of 1951
Arthur Bolter
Martin B. Callan
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Harley C. Carlson
Bruce W. Christianson
Leonard A. Cobb
Curtis]' Hendricks
Worth A. Hooper
Will W. Lee
Gilbert T. Midboe
Reimert Ravenholt

Class of 1952
Frank J. Carthey
James H. DeGeest
C. Lee Harris
Marvin W. Johnson
Rudolf W. Kallenbach
Donald W. Klass
Bryson R. McHardy
Floyd F. Myrick
Richard E. Payne
Leol'Ulrd B. Torkelson
A. ]. Wyatt

Class of 1953
R. E. Anderson
Ethlyn Countryman Jackson
Orest N. Filipovich
James K. Heid
C. R. Heinzerling
C. Sherm<ln Hoyt
John S. Huff
Everett H. Karon
James R. Kent
Tauno E. Ketola
Leonard O. Langer, JI'.
E. Russell Larson
Roy K. Lilleskov
Dale R. Lindall
Neil L. Macheledt
Aaron L. Mark
Philip W. Maus
Donald B. McFarlane
Eldore B. Nash
Rudolph J. Ripple, Jr.
Thomas L. Schofer
Valiiai Skaidrite Bilzens
Nathan T. Sidley
John F. Waldron

Class of 1954
]. T. Adkins
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Robert C. Ahlstrom
William E. Anderson
Brian E. Briggs
George C. Dorsey, Jr.
Stephen R. Dunphy
W. L. Ellingson
Leonard H. Greene
Morris R. Katkov
V. G. Kuhlmann
Paul R. Leon
R. L. McAllister
Charles]. McCarthll
L. J. Moran .
C. R. Pelzl
Eugene T. Rondeau
Lucille M. Saloum
Charles W. Schabaker
Richard E. Student
Robert E. Wilson
Robert G. Wohlrabe

Class of 1955
F. Richard Dio/l
George H. Fish
John]. Hall
Thomas L. Huseby
Louis]. Karish
A. Leonard Klepp
Jerrold A. Munro
James R. Schuft
Riclwrd Shepard
Thorruls E. Vanderpool

Class of 1956
John H. Dahl
R. L. Engwall
Ronald M. Gabrielso/l
David I. Gottlieb
Richard A. Greenberg
William C. Johnson
E. R. Lensink
Glenn M. Lewis, Jr.
Dale C. Lindquist
Herbert M. Modelevsky
Norval Mortensen
M. D. Olrrumson
Leland G. Reichelt
Harold L. Renollet
Frederick R. Schlichti/lg
John M. Sheehan

Class of 1957
John]. Casey
S. Paul Ehrlich, Jr.
John S. Gletne
Thomas H. Gonim
Jerome L. Harty
Ronald Kyllonen
Dean W. Larson
Dale D. Lindholm
John W. Pollard
Stanley W. Shapiro
Donald A. Shumrick

Class of 1958
Dadd A. Berman
lHalcolm N. Blumenthal
Sheldon G. Cable
Paul Davidson
Wendell P. Engelstad
Paul ,"V. Gerster
Glenn A. Hartquist
Ilgvars J. Nagobads
Thomas P. Rohrer
Thomas A. Stolee
Floyd]. Swenson
Charles E. ThomrJs0l1
Stuart B. Walker

Class of 1959
Toshio Akamatsu
Thomas R. Arlander
John W. Aughenbaugh
Ronald N. Berry
Kenneth Halverson
f. P. Herberg
Helen M. Kelly
Thomas Litman
Rodger K. Nelson
Riclwrd Puumala
Lawrence R. Ringhofer
W. R. Schmalhorst
William N. Spellacy
Gail Wesley Thompso/l
Alvin L. Wiens

Class of 1960
Loren Anders(JIl
Harold R. Broma/l
C. Carlyle Clawso/l
Vincent R. Hunt
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Clarence A. Jenike
Tlwmas P. Johnson
James E. Marquardt
Rkhard E. Streu
Lloyd A. Whitesell, Jr.

Class of 1961
Roderick P. Hood
William f. Knipp
Raymond M. Petersol'

Class of 1962
Lois Anselment
Joel O. Brende
Keith C. Burnes
Gary A. Cowan
Alan and Harriet Fremland
Bruce D. Howard
Peter S. Koontz
Donald J. Maus
LeRoy E. Mueller

John D. Palmer
Willis M. Thorstad
Lowell VanDeReit
Robert C. Wood
James L. ZumBrunnell

Class of 1963
Thomas A. Koelz

Non-Alumni
E. C. Bagley
Mrs. Jacob G. Cohen
Miles Fiterman
Bernard F. Gariepy
Jesse W. Hofer
Harold A. Noreen
Richard R. Quinlit;an
S. Augie Ratner
Philip L. Ray
Edward P. Schu;artz
William W. Trousdale

AiulltHi !Votes
• 1919

Anderson C. Hilding, of the research laboratory at St. Luke's
Hospital, Duluth, Minn., was awarded the 196:3 Shambaugh
Prize by the Collegium Oto-Rhino-Laryngologicum, an inter
national research group, recently in Edinburgh, Scotland, for
original research work in the field of otolaryngolog~'.

• 1922
Philip F. Eckman, Duluth, Minn. surgeon, was elected presi

dent of the Minnesota Division, American Cancer Societv on
October 18, 1963. He has been active in cancer control ~vork
for manv vears and holds the A.C.S. Bronze Medallion for "dis
tinctive ·accomplishments in the field of cancer."

• 1930
Victor E. Johnson, director of the Mayo Foundation, Roches

ter, Minn., was recently elected national president of Alpha
Omega Alpha, medical school honor society with 30,000 mem
bers in 52 countries. He took office October 27, 1963.
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• 1933
Martin G. Ericsson, Cedar Falls, la. physician who spent four

months at a mission hospital last year in the Congo, will return
there in January, 1964 to practice again for a period of six
months to one year. Dr. and Mrs. Ericsson's mailing address will
be: c/o Congo Protestant Relief Agency, P.B. 123, Leopoldville,
Rep. of Congo.

~ 1934
Cathryn M. Knights-Jones has lived and practiced in Buffalo,

N. Y. for about ten years, and is married to Dr. Oliver P. Jones,
professor and head of the Department of Anatomy at the Uni
versity of Buffalo. They have a son and three daughters. Cathryn
is assistant medical director of the Buffalo Regional Blood Cen
ter. The family lives at 23 Berkley PI., Buffalo.

• 1935
Don R. Mathieson, senior consultant in clinical pathology at

the Mayo Clinic, was appointed a member of the advisory coun
cil of the American Association of Blood Banks for 196.3-64, to
represent the state of Minnesota.

• 1938
Harold M. Graning, Washington, D. C., a career medical

officer with the U.S. Public Health Service, was recently ap
pointed assistant surgeon general of USPHS and chief of the
Division of Hospital and Medical Facilities, which administers
the Hill-Burton program.

• 1946
Harold o. Perry, Mayo Clinic dermatologist, has been elected

president of the Minnesota Dermatological Society.

George W. Lund, pediatrician at the St. Louis Park, Minn.,
Medical Center, recently became a diplomate of the American
Board of Pediatric Cardiology. He is a clinical assistant professor
of Pediatrics at the Medical School.

• 1956
John Gronvall was appointed an assistant dean at the Univer-

sity of Mississippi School of Medicine on November 1, 1963.
He has been at the University since 1960 and holds the rank of
assistant professor of pathology, having taken his residency at the
University of Minnesota.

• 1956
Mitchell Rosenholtz was married August 24, 1963 to the

former Sandra E. Rathbun of Middletown, 0., who is a head
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nurse at the University of Maryland Hospital. Mitch is in his
second year as an assistant professor of Pathology at the Uni
versitv of Marvland Medical School. He serves on the facultv
Curri~ulum Committee there.

• 1957
Ronald R. Kyllonen has been on the staff in child psychiatr~

at the University of Wisconsin School of Medicine for the past
two veal's. He practices psychiatry as a consultant to two Madi
son, Wis. treatment centers, and this veal' conducted a 13-week
educational TV program on child psychiatr~' on a Madison
station. He is married and has three children.

• 1959
Ron J. Nelson and his wife, Ruth, are parents of their first

child, Daniel Gregory, born July 29, 1963. Ron is continuing his
residency in surgery at the University of Washington School of
Medicine, after taking a year off to work in a mission hospital
in Ethiopia.

David K. Drill has joined his father, Dr. H. E. Drill (Med.
'28) in practice at the Drill Clinic, Hopkins, Minn. David re
cently completed a three year residencv in internal medicine
at Minneapolis General Hospital.

• 1960

LARRY DE SANTO

Capt. Lawrence W. DeSanto, now sta
tioned at Cannon Air Force Base, Nevi
Mexico, wrote of the following experience:
"On October 8th, 1 was forced to eject from
an F-lOO (jet) aircraft over the Saudi Arabi
an desert while flying as a flight surgeon.
The pilot and I were rescued by a Bedouin
tribe and treated by a Pakistani physician."
Larrv also served in Thailand and in Turkev
since being in the Air Force. He is on leav'e
from a fellowship in otolaryngology at the
Mayo Foundation. His family is living in
Clovis, New Mexico.

• 1963
Daniel Weiner is presently a USPHS post-doctoral fellow in

Physiology at the University of Minnesota, and expects to com
plete his Ph.D. work in June, 1964 under the combined M.D.
Ph.D. training program here. His address is 280.5 42nd Ave. S.,
Minneapolis, Minn. 55406.
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• 1908

Dr. William S. Hitchings, Phoenixville, Pa. Died October 2,
1963. He practiced 38 years in Lakefield, Minn., before moving
to Pennsylvania ten years ago. He retired in 1961, ending a
medical career which began with his first practice in Belgrade,
Minn.

• 1910
Dr. Andrew Christiansen, St. Paul, Minn. Died November 3,

1963 at the age of 77. Studied at the University of Minnesota
and lived and practiced his entire life in St. Paul. He was former
ly chief of staff at Bethesda Hospital.

Dr. Theodore Satersmoen, Pelican Rapids, Minn. Died Sep
tember 6, 1963, age 82 years. He practiced in northern Minne
sota since 1914, and was former mayor of Pelican Rapids.

• 1912
Dr. William H. Long, Fargo, N. D. Died October 1, 1963.

He was a former member of the Mayo Clinic staff, and had prac
ticed in Fargo since 1926. An internist, he was a past president
of the North Dakota State Medical Association and the Mavo
Foundation Alumni Association. .

• 1916
Dr. Harold E. Hullsiek, St. Paul, Minn. Died September 27,

1963 at the age of 72 years. He retired from his practice of
proctology in 1959, which spanned 37 years in St. Paul.

Dr. Roy Edwin Swanson, Minneapolis, Minn. Died November
15, 1963 at the age of 73 years. A practicing obstetrician, he was
formerly on the clinical teaching staff at the Universitv of Min
nesota Medical School.

• 1918
Dr. Egbert John Borgeson, St. Paul, Minn. Died May 30,

1963 at the age of 69. He was a practicing ophthalmologist, and
on the clinical staff at the Universitv of Minnesota Medical
School. .

• 1926
Dr. Gordon E. Strate, St. Paul, Minn. Died December 24,

1963, at the age of 61 years. He was an ophthalmologist, and is
survived by his widow, Mafalda, two sons, and a brother. The
family home is at 317 Woodlawn Ave., S. Paul, Minn.

• 1928
Dr. Valentine Christian Holmer, San Francisco. Calif. Died

June 18. 1963 of lung cancer at the age of 71.

• 1931
Dr. John C. Harman, LaCrosse, Wis. Died August 28, 1963.

Survived bv his wife. Mrs. Dorothv B. Harman, 2604 Hack-
berry La.• LaCrosse. .
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• 1933
Dr. Irvin Kerlan, Washington, D. C. Died December 28,196:3.

when hit by an automobile while crossing a street in Wash
ington, D. C. Dr. Kerlan was 51 years old,
and had retired in 1962 as chief of the re
search and reference branch, U. S. Food
and Drug Administration's Bureau of Medi
cine. A native of St. Cloud, Minn., he was
holder of the University of Minnesota Out
standing Achievement Award, and was one
of the youngest graduates of the Medical
School. Dr. Kerlan was founder of the Ker
Ian Collection of children's books, manu
scripts, and original artwork. He presented
the 10,000-volume collection to the Univer
sity of Minnesota in 1949.

• 1936
Dr. James G. Sawyer, Butte, Mont. Died September 9, 196:3

at the age of 51 years. A practicing radiologist for more than 20
\'ears, Dr. Sawyer was on the staffs of two hospitals, and served
in the Arm:' during \Vorld \Var II. He is survived by his wife.
Mrs. James G. Sawyer, Box 77, Rt. 1, Butte, Mont.

• 1940
Dr. Jack Hartman, Sweet Home, Ore. Died June 27, 196:3 of

acute myocardial infarction at the age of 55. A veteran of
World War II, he formerly practiced in Soudan, Minn.

Memorial Gifts
The Minnesota Medical Foundation acknowledges with

gratitude recent contributions made in memory of:
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Mrs. Edith Webb
Minneapolis, .\Iinn.

Mr. Dennis E. Patrick
~Iinneapolis, Minn.

Dr. Cecile Moriarty
St. Paul, \linn.

Dr. Yale Katz
Los Angeles, Calif.

Dr. B. H. Simons
Chaska, \Iinn.

Mr. Harold Zahn
\Iinneapolis, Minn.

Mr. Haakon Nilssen
\1inneapolis, Minn.

Mr. Seeman Kaplan
\Iinneapolis, Minn.

Mrs. Hulda Sponberg
New Richland, l\Iinn.

Mr. Walter S. Cohen
Miami, Fla.



University of Minnesota Medical School

CONTINUATION COURSES FOR PHYSICIANS
1963-1964

University of Minnesota
Center for Continuation Study

December 6 - 7 The Painful Back

December 16 - 17

January 6 - 10

February 10 - 14

March 9 -11 ...

March 17 - 20

April 3 - 4 ..

April 23 - 25

May 4 - 6 ..

May 14 -16

May 27 - 29

June 3 - 5

·Respiratory Diseases

·Electrocardiography
( Intermediate)

·Proctology

. .... Psychiatry

.. Internal Medicine

·Trauma

..... Gynecology

....... Ophthalmology

· Surgery

........ Otolaryngology

Anesthesiology

The University of Minnesota reserves the right to change this schedule
without notification.
Courses are held at the Center for Continuation Study or the Mayo
Memorial Auditorium on the campus of the University of Minnesota.
Usual tuition fees are $45 for a two-day course, $65 for a three-day
course, and $80 for a one-week course.
Specific announcements are sent out about two months prior to each
course to all members of the Minnesota State Medical Association and
to any physicians who request information for a specific course. For
further information write to:

DIRECTOR

DEPARTMENT OF CONTINUATION MEDICAL EDUCATION

THE MEDICAL CENTER (Box 193)
UNIVERSITY OF MINNESOTA

MINNEAPOLIS, MINNESOTA 55455
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For Memorial Gifts,
choose your

Minnesota Medical Foundation

Your memorial gift to the Minnesota Medical Foun
dation expresses thoughtful respect to the memory of
a relative, friend, colleague, former teacher, or fellow
alumnus. Such gifts also strengthen the program of
medical education and research at the University of
Minnesota Medical School.
Memorial gifts are acknowledged promptly to donor
and family of the deceased. Group donations also ac
commodated.
\Vhen you choose a memorial gift, your contribution,
with appropriate details, may be sent to:

MI1\NESOTA MEDICAL FOUNDATION

Box 193 - University Hospitals

Minneapolis, Minnesota 55455
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