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I. CURRENT APPLICATION OF TISSUE
CULTURES 1N MEDICINE

William F. Scherer, M.D.

A new diagnostic laboratory method
has recently besn developed which may,
within the next several years, be suf-
ficiently widespread in use to be of
great value to practicing physicians,
This method, tissue culture, promises
to provide an inexpensilve, yet accurate
means for the dlagnosis of virus diseases.

Tissue culture has, for many years,
been a technique employed for experiment-
al study by investigators in the medical
sciences. Anatomists, physiologists,
biochemists, pharmacologists, cancer bi-
ologists, pathologists and microbiolo-
gists have obtained information by the
cultivation of tissues in vitro. Mam-
malian or avian tissues have been common-
ly employed, though amphibian and plant
tissues have also been studied. For
example, Harrison, who initiated work in
this field in 1907, utilized amphibian
nerve tussue., From 1910 until mid-1930,
the cénter for tissue culture work in
America was in Carrel's laboratory at
the Rockefeller Institute. The serial
passage in vitro from culture to culture,
of cells from the heart of a chicken
embryo was carried on in that laboratory
for a period of over 25 years., It was
Carrel and his co-workers who developed
many of the basic techniques for the
cultivation of cells in vitro.

Today by the application of tissue
cultural methods, strains of cells are
kept alive in vitro year after year, and
are available for experimental use in the
medical sciences. 'This has enabled
virologists to employ tissue cultures
rather than &animals for the study of
certain virus diseases. TFor example, in
the Department of Bacteriology and Im-
munology at the University of Minnesota,
the monkey, has been almost completely
replaced by cellular cultures for experi-
mentation with poliomyelitis virus.

Methods and Materials Employed
for the Cultivation
of Animal Cells in vitro

Tissue cultural techniques, original-
ly, were shrouded with mysticism and in-
volved with rituala to avold contamina-
tion of cultures with microorganisms.
However, as the use of tissue cultures
became more generalized, many of the
apparent technical obstacles were re-
placed by ordinary bacteriological pro-
cedures. As a result, tissues are now
cultivated chiefly by the employment of
equiyment found in the bacteriological
laboratory.

Three basic methods are employed for
the cultivation of cells in vitro: 1)
tissue fragments are suspended in a
liquid medium; 2) individual cells or
small clumps of cells are suspended in
liguid; 3) cells are grown on & solid
surface.

When tissue fragments or clumps of
animal cells are suspended in liquid
medium, cells survive for from several
days to several weeks. However, very
little cellular multiplication occurs,
and therefore prolonged maintenance of
a cellular population is impossibls.

Unlike bacterial cells, animal cells,
with one exception, do not proliferate
when in suspension. Cells derived by
Gey and co-workers from a mouse lympho-
blastoma have recently been maintained
in vitro in suspensions kept constantly
in motion©.

Aside from this one-exception, a gen~
eralization can be made that animal cells
must be attached to a surface for cellu-
lar division to occur. Thus, most meth-
ods for the long term cultivation of
animal cells in vitro employ a physical
substrate. This surface is most common--
ly either glass or the surface provided
by strands of fibrin in clotted plasma.
However, cellulose sponge and cellophane
have also been utilized.

The shape and size of vessels used
for tissue culture have varied greatly.
Small specialized flasks, such as the
Carrel flask, ordinary test tubes, Erlen-
meyer flasks, and hollow ground slides
have been employed. The shape of the
vessel is relatively unimportant provid-
ed 1t is made from hard glass and is
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shaped so that cells are coversd by a
thin layer of liguid medium.

Two principal constituents must be
present in the ligquid phase of cultures
of animal cells for cells to proliferate.
Commonly employed is either serum or a
body fluid such as ascitic fluid or
agueous humor. This ingredient providss
materials chiefly for the survival of
cells although scme growth of cells
oceurs in serum. Either homologous or
heterologous serum may be used, though
hemologous serum is usually superior.
The second portion of the liguid medium
is a tissue extract that furnishes fac-
tors essential for the growth of cells.
Commonly aqueous extracts from embryonic
tissues are employed. However, extracts
from tumor tissues, bone marrow or adult
tissues stimulate the growth of certain
cells. Since it is unnecessary for the
cultivation of animal cells to employ
undiluted serum or tissue extract, these
materials are commonly diluted so that
serum makes up one-third or one-half and
tissue extract one-hundredth to one-tenth
of the total medium. A solution of in-
organic salts, similar in composition to
extracellular body fluid is employed as
the diluvent.

For the growth of animal cells, tem-
peratures of from 30 to 37° C. are es-
sential. The rate  of cellular growth
increases proportionally to the tempera-
ture.

Major Cellular Types

The name tlssue culture is, for the
most part, a misnomer, for actually,
cells, not tissues, proliferate in vitro,
A more appropriate name is cellular cul-
ture. Two types of cellular growth occur
in cultures: unorganized growth, where
the arrangement of cells has no resem-
tlance to the origiral pattern in the tis-
sue, and organized growth, where cellular
differentiation and -histological rela-
tionships among cells are maintained.

Unorganized cellular growth in vitro
occurs when small pleces of tissue, re-
ferred to as explants, are placed in
clotted plasma or on a glass surface,
and are covered by a serum-extract mix-

ture, for incubation at 37° C. The
corona of cells which develops around
the explant, results from both cellular
proliferation and cellular migration.
Within the explant relatively little
cellular multiplication ogcurs, although
much of the histological organization of
cells is retained. '

Three patterns of unorganized cellu-
lar growth occur from tissues explanted
in vitro: 1) a reticular pattern, (a
network of spindle-shaped cells or fi-
broblastes communicating with one another
by long branching cellular processes),
2) epithelial growth (polygonal cells
forming sheets or membrances, usually
one cell in thickness), and 3) an amoe-
boid pattern (no organization; cells
entirely independent of one another).
Reticular growth occurs from tissues of
mesenchymal origin (i.e. muscle, areolar
tissue, sarcomata); epithelial growth
from tissues that contain epithelium
(i.e. skin, liver, intestine, carcino-
mata); and amoeboid growth from tissues
ccmposed of blood or reticulo-endotheli-
al elements (i.e. marrow, spleen, lung).

Organized growth and histological dif-
foerentiation of cells can bte made to
oceur in vitro when attention is direct-
oed to the cells within the central piece
of tissue rather than to the peripheral
corcna of cells. Embryologists, in par-
ticular, have employsd this technique
for the study of developing organs and
body rudiments.

Most changes in cellular morphology
or physiology, that occur when a cell is
cultivated in vitro, are reversible.
Moreover, these alterations do not in-
volve any gain in the numbér of potential
functions of a cell such as occur when
cells dedifferentiate. For example, the
change, in vivo, of seminal vesicular
epitheliwm fram columnar to cuboidal
epithelium upon castration of an animal
is a reversible alteration in cellular
morrhology, since upon administration of
testicular hormone, the epithelium again
becomes columnar. If dedifferentiation
had occurred, the cells would have re-
verted to a primitive stage, and tecoms
capatle of developing not only into
seminal vesicular epithelium, but also

.
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into epithelium of the nearby genito-
urinary tract organs which had the same
embryological derivation. The altera-
tions of cells upon cultivation in vitro
are thought to be similarly reversible.

A speciflc function for cells in
vitro is often suppressed when the cells
grow rapidly, and returns when the cellu-
lar growth rate is slowed. For example,
embryonic heart muscle cells fail to
contract when stimulated to grow rapidly
in vitro, but contract rhythmically,
when grown at a slower rate.

In essence then, cells cultivated
from tissues in vitro assume a reticular,
epithelial or emoeboid pattern of growth.
Although cells frcm different tissues
may have identical morphology in vitro,
they retain their potential to “be morpho-
logically and physiologically different.

Applications of Tissus Culture
in the Medical Sciences

Tissue Culture in Anatomy - The anato-
mist recognized early the value of cells
cultivated in vitro for detalled studies
in cytology. For example, tissue cul-
tures made possible continuous cinephoto-
micrographic observations of living cells
in mitosis and of cells under the in-
fluence of drugs or irradiation. The
thinness of cells in tissue cultures has
made them particularly useful for the
study of intracellular structures by .
electron micrograph

Transformations of one cell-type to
another, such as the conversion of tlood
menocytes to macrophages, have been stud-
led in vitro by the employment of tisaue
cultures-. By the application of histo-
chemical staining methods to monocytes
fram chicken blood and to macrophages
derived ir vitro from these monocytes,
it has been shown that while the parent
monocyte is devoid of stainable carbo-
hydrate, lipid or acid phosphatase, the
macrophage that develops in vitro from
the monocyte contains pericdic-acid-
Schiff positive material and acid phos-
phatase in the centrosphere or Golgi
zone. Thus the macrophage manifests new
funetional activities as it forms from
the monocyte.

The embryologist has used tissue cul-
tural metheds to study the development
of embryonic rudiments. For example,
Fell and Robison™ cultured the femur
from a chicken embryo and showed that
normal shape and develomment of the
femur occurred in the absence of stres-
ses from ad jacent muscles.

Tissue Culture in Physidlogy and
Physiological Chemistry - When the physi-
ologist applied the methods of tissue
culture to the study of muscle physi-
ology, it was soon demonstrated that
muscle cells, cultivated in vitro, con-
tract even though campletély denervated.

The probable explanation for the
occurrence of scar tissue at the site of
trauma to a muscle, 1s suggested by ob-
servgtions of muscle and connectlve tis-
sue cells in vitro. Connective tissue
fibroblastic cells multiply in vitro
rapidly after a lag period of only 1l to
2 days. Muscle cells, on the othexr hand,
begin to grow only after 1 to 2 weeks in
culture. Thus the delayed lag period
for muscle cells probably permits the
rapidly growing connective tissue cells
to fill in defects at the site of trauma
before muscle cells regenerate.

Hormone replacement therapy has been
successfully carried out by the implanta-
tion of organs maintained in vitro into
ratients with hormope deficienciles.
Stone et al in lg3h , and Kooreman and
Gaillard in 1950, removed portions of
parathyroid and thyroid glands from full
term bables, born dead. By tissue cul-
tural methods, parathyroid tissue was
preserved for from 30 to 60 days. Upon
surgical implantation of the parathyroid
tissue into patients with postoperative
tetany, parathyroid hormones were secret-
ed by the implanted tissue in quantities
sufficient to correct the hormone de-
ficiencies.

Tissue Culture in Fharmacology - Tis-
sue cultures have been used In pharme-
cology chiefly for two purposes, a) for
the evaluation of drug toxicity and b)
for determination of the effectiveness
of antiviral substances.

Pomerat! has listed the advantages of
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tissue cultures for drug assays as
follows:

1., Tissue cultures are inexpensive
when compared with the costs for
laboratory animals.,

2. Results are obtained in 1 to 3
days.

3. The test systems are genetically
homogeneous provided strains of
cells, or tissues from one animal
are used for a single series of
tests.

4., Toxicity of a drug for a variety
of cell types derived from &if-
ferent tissues may be determined
with equal ease - malignant vs.
non-malignant cells, embryonic
vs. adult tissues, or a variety
of organs. Morseover, human cells
may be employed as easily as
animal cells.

The use of tissue cultures for the
evaluation of antiviral substances is
now becoming more wide-spread. TFor a
virus such as poliomyellitis, whose host
range does not include the usual labora-
tory animals, cultures made from sus-
ceptible tissues afford an inexpensive
means for the evaluation of antiviral
substances.

Pcmerat8 has noted that cells in
vitro may become "addicted" to morphine.
When progressively larger amounts of
morphine are added to tissue cultures,
tolerance of the cells Increases. When
morphine is subsequently withdrawn,
cells dis.

Tissue Culture in Cancer Biology -
Malignancy has long been recognized to
be a disease that occurs at a cellular
level., This fact has led many investi-
gators in cancer biclogy to study the
isolated malignant cell in vitro. Iarly
studies showed that malignant cells are
independent of host factors for their
malignancy, since after cultivation in
vitro for long periods of time, they__
retaln the capacity to produce tumors
upon inoculation into an animal host.

On the other hand, normal cells have be-

come malignant while being cultivated

in vitro, i.e., the transformation of
normal mouse connective_tissue cells in-
to sarcomatous cells?:

Diagnostic classification of certain
tumors can be facilitated by cultivation
of the tumor tissuwe in vitro. For ex-
ample, sympathicoblastomas may histologi-
cally be difficult to distinguish from
lymphosarcoma or Ewing's tumor. Yet,
when cultivated in vitro, typical neural
cells migrate from the tissue to make
evident the diagnosis of Sympathlcogias-
toma, usually within 24 to 48 hours

Cultures of tumor tissue have been
employed to assess oncolytic effects of
drugs and viruses. For example, the
oncolytic properties of podophyllin have
been studied in tissuve cultures-<, When
West Nile virus was added to cultures of
human epldermoid carcinoma, destruction
of the cells occurred’3. When West Nile
virus was used to infect man with malig-
nant tumors, 4 of 27 patients who became
Infected with the virus shogﬁd transient
retardation of tumor growth Two of
these 4 patients had large bowel adeno-
carcinoma, one a retlculum cell sarcoma,
ard the fourth patlent a thymoma.

Tissue Culture in Microbiology and
Pathology - The groeatest promise for the
practical usefullness of csllular cul-
tures 1s for the diagnosis of infectious
diseases, particularly virus diseases.
Yot tissue culture has not been limited
in microbiology to the study of viruses.
Host-parasite relationships between
cells and bacteria, fungi, and protozoa
have been studied in vitro in cellular
cultures. The cultivation of intracell-
ular bvacteria such aslyzcobacterlum
leprae is cu{rently under study in tis-
sue cultures Histoplasma capsulatum
has been shown to 1ngect chicken embry-
onic cells in yitrot Trypanosoma,
cruzi, Leishmania donovani, toxoplasma
and the exoerythrocytic forms of certain
plasmodia have been culti¥ated success-
fully in tissue cultures

However, the most extensive studies
in microbiology that have utilized tis-
sue cultures, concern host cell-virus
relationships. The applications of tis-

N
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sue or cellular cultures to virology

are listed in Table I. From Table I it
can be seen that both theoretical and
practical problems in virology have been
gtudied by the use of tlssue cultural
methods. :

TABLE I

Applications of Tissue
Culture in Virology

Investigative Problems

1l. Tissue and cellular trophism
2. Virus inclusion bodies

3. Metabolism of cells infected
with viruses

Lk, Mode of antibody action upon
viruses

Practical Problems

1. Assay of virus

2. Isolation and typing of virus

3. Production of virus
a) Complement fixation antigens
b) Vaccines

4, Assay of neutralization antibodies

The identification of various tissues
as sites for the multiplication of virus
has been acccmplished chiefly by the use
of tissues cultivated in vitro, since
only by such means can tissues be isolat-
ed from the host for study. The human
viruses that were grown in t%gsue cul-
tures are listed in Table II*~., It is
apparent from Table II that a variety of
human viruses were successfully propa-.
gated in vitro in tissue cultures. Since
embryonic tissues have the capacity to
grow rapidly in vitro, they were employed
for the ma jority of experiments.

An example of the employment of tis-
sue cultures for the study of viral
trophism is the identification of human
skin, muscle, and intestinal tissues ﬁs
host tissues, for poliomyelitis virus 7.

These observations would have been 4if-
ficult to make in man since no lesions
occur in those tissues. Yet, by the
cultivation of these human tissues in
vitro it has been shown that they sup-

- port the multiplication of poliomyelitis

virus, and that the cells are destroyed
by the virus.

Likewise, individuvual cells can be
identified in cellular cultures as host
cells for viruses. TFor example, human
epithelial cells and human fibroblastic
cells have been shown to propagate polio-
myelitis virus. The demonstration in
vivo that such cells possess the capaci-
ty to support the multiplication of
poliomyselitis virus would indeed, have
been a difficult task.

Tissue cultural methods have been em-
ployed for the investigation of virus
inclusion bodies since cells cultivated
in vitro can readily be examined micro-
scopically as single isolated cells.
Recently in our laboratory, the develop-
ment in vitro of inclusion bodies in
rabbit corneal cells has been studiled.
The experimental results showed that a
single corneal cell in vitro can become

"infected simultaneously witn the viruses

of pseudorabies and vaccinia and that
different morphological forme of intra-
nuclear pseudorabies inclusion bodiles
occur which are takén to represent de-
velopmental stages of the inclusion.

The experimental approach to the
metabolism of animal cells by the em-
ployment of cells cultivated in vitro is
at present in an early developmental
stage. Until recently, cultures of
single cell-types have not been avail-
able for such studies. In the ordinary
tissue culture, many types of cells (i.e.
- epithelium, fibroblasts, endothelium,
etc.) exist. Yet, it is obvious that
for metabolic studies, cell types must
be studied singly so that the metabolism
of other cells does not affect the ex-
perimental data. However, recent ad-
vances in tissue culture now make it pos-
sible to employ strains of epithelial
cells and fibroblasts for the study of
normal cellular metabolism and of the
metabolism of cells when infected with
viruses.
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TABLE II

Human Viruses Successfully Propagated in Tissue Cultures

Neurotropiec Viruses

Anopheles A-and B
_Fquine encephalitis
Herpes simplex

Ilheous encephalitis
Jap. B. encephalitis
Lymphocytic

: choricmeningltis

Poliomyelitis

Rabies

St. Louis encephalitis

-Weat Nile encephalitis

Other Viruses

Epidemic kerato-
conjunctivitis

Lymphogranulcoma venereum

Influenza

Mumps

Psittacosis

Rift Valley fever

Vaccinia

Yellow fever

Host Species

Chicken embryo

Chicken embryo
Rat

Chicken embryo
Rabbit

Chicken embryo
Chicken embryo

Chicken embryo
Mouse embryo

Human embryo

Human infant
Human adult

Monkey - immature
Monkey - adult

Chicken embryo
Mouse embryo

Mouse (to age 14 d.)

Rabbit embryo

Chicken embryo
Mouse embryo

Chicken embryo
Host Species

Mouse embryo
Chicken embryc
Mouse

Guinea pig embryo
Human thyroid

Chicken embryo

Chicken embryo
Chicken embryo
Mouse

Chicken embryo

Chicken embryo
Chicken

Rabbit

Guinea pig

Chicken embryo
Mouse embryo
Mouse

Guinea pig

Host Tissues

whole‘émbryo

whole embryo
fitroblasts and
sarcoma cells

whole embryo
testis, cornea

whole embryo

liver, heart
whgle am%ryo

brain, cord, intestine,
skin, muscle

foreskin, kidney

testis, fibroblasts,
epithelium

testis, ki%ney, muﬁcle

vhole embryo, brain
br%in -

1"

whole embryo

whcle embryo

Host Tissues

whole embryo

choriocallantolc membrane,

whole embryo
brain, spleen; testis
brain
fibroblasts

" amniotic and allantoie

membranes, brain
amniotic membrane
whole embr:{o , muscle,
skin,
spleen
whole embryo
whole embryo

kidney
cornes, testis

whgle emhryo

testis, placenta,
: tumors {sarcoma 37S,

carcinoma M63
testis

. B BT
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The failure of antibodles to influ-
ence the clinical manifestations of
virus infections has been attributed to
the inability of antibodies to affect
the virus after it invades cells. This
phencmenon was demonstrated to occur in
tissue cultures. Andrewesgo’ showed
that antibodies prevented the occurrence
of virus III and herpes simplex inclu-
sions in rabbit testicular cells only
when added before virus. The cultiva-
tion of.viruses in tissue cultures has
in certain instances, provided inexpen-
slve test obJects for viral detection.
Recent advances with poliomyelitis virus
gerve as the best example for this
application of tissue cultural methods
to virology.

Poliomyelitis virus was first culti-
vated in 1936 in human embryonic nerve
tissue“< and in 1949, in extraneural
human embryonic tissues such as skin,
muscles and intestinel?. Although virus
can be detected in cultures of human
embryonic tissue by virtue of its cyto-
rathogenic effect, the difficulties in
obtaining large supplies of human em-
bryonic tissues prohibited any large
scale utilization of these tissue cul-
tures for the dilagnosis of poliomyelitis.
Experimental stud.les were therefore

carried out with monkey tissues. As a
result, testicular tlssue wa found to
propagate virus readil Moreover,

the presence of virus was made apparent
by microscopic observation of the cul-
tures, since virus caused marked destruc-
tion of cells. Tissue cultures made from
these tissues afford a more practical
method for the investigation of polio-
myelitis in the laboratory for two rea-
sons: a) monkeys are available in large
numbers through the facilities of the
Netional Foundation for Infantile Paraly-
sis, Inc., and b) the tissues from one
monkey are sufficient for the prepara-
tion of from fifty to several hundred
cultures. Cultures of monkey testicular
tissue therefore, represent relatively
Inexpernsive test materials for the study
of poliomyelitis virus.

Four practical problems in poliomye-
litis virus research for which tissue
cultures are of value, are listed in
Table I. Viral assays are performed by

the addition of serial dilutions of
viral material into test tube cultures
of monkey testicular tissue. The high-
est dilution of virus material that pro-
duces cellular destruction is taken as
the titration end-point. Isoclation of
virus is accomplished by the inoculation
of cultures with suspensions of feces
from patients. Nonspeclfic degeneration
of cells occurs occasionally even though
the fecal suspensions are clarified by
high speed centrifugation. Therefore,
it is essential to show a) that the
cytopathogenic agent isolated will pass
serially from one culture to another and
b) that the presence of poliomyelitis
antibody in the cultures will prevent
the destruction of cells, In effect, if
type specific antibodies are employed,
this latter procedure types the vlrus as
Type 1, 2 or 3.

Monkey tissue cultures are capable of
producing poliomyelitis virus efficient-
1y, in large quantities, and in a rela-
tively pure state. Virus usuwally multi-
plies several thousand-fold in monkey
testicular tissue cultures. Studies of
the growth curve for Type 2 poliomye-
litis virus in cultures of monkey testi-
cular tissue, showed that virus was pro-
duced on the average fram 5 to T days
after Inoculation of the cultures, The
releass’ of virus from the cells was
accompanied by destruction of cells.
Occasionally two cycles of virus produc-
tion occurred in a single culture. The
first cycle correlated with the degenera-
tion of cells which had grown to sur-
round the explant; the second cycle was
thought to represent virus produced by
remaining viable cells within the ex-~
plant. When all cells were destroyed,
virus production ceased. Massive pro-
duction of virus is accomplished by the
employment of large numbers of cultures,
each containing large quantities of tis-
sue. Virus is obtained relatively free
from proteins and lipids, since for the
propagation of virus, synthetic solutions
or ultrafiltrates of serum are employcd.
This latter property of tissue culture
virus is a distinct advantage over virus
derived from infected brain or spinal
cord, when virus is to be used for com-
plement fixation antigen<” or vaccine.
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Poliomyelitis antibodies can be ds-
tected and quantitated in a patient's
serum by inoculation of the serum and
a known poliomyelitis virus into tissue
cultures. If antibody is present, the
cytopathogenic effects of the virus
will be prevented. By the employment
of serum dilutions; antibody can be
guantitated. Prior-to the advent of
tissue cultures, tests for poliomyeli-
tis neutralization antibcdies were per-
formed in mice (for Type 2 virus only)
or monkeys. The tissue culture method
is not only less expensive than the use
of animals but is equally applicable
to all three types of virus.

CONCLUS IONS

The cultivation of animal cells in
vitro is a field which has attracted
the interests of investigators in many
of the medical sciences. Since studies
in vivo at the cellular level are often
difficult to perform, it has been neces-
sary to isolate cells in vitro for many
investigative purposes. Tissue culture
is the technique for this isolation and
maintenance of animal cells in vitro.
Recent applications of cellular culti-
vation to virology have shown that cell-
ular cultures will in the near future
provide useful diagnostic methods for
virus -diseases and will furnish viruses
for complement fixatiom tests and prob-
ably for vaccines. »
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II. MEDICAL SCHOOL NEWS

Coming Events

December 15 Seminar on History of Medicine; "The Foundations of Twentieth Cen-
tury Surgery;" Dr. Donald C. RBalfour, Professor HEmeritus, De-
partment of Surgery, Mayo Foundation and University of Minnesota
Medical School; Todd Amphitheater; 7:30 p.m.

December 16 Minnesota Pathological Society Meeting; "Vignettes of Bone Bilochem-
istry;" W. D. Armstrong, M.D.; Owre Amphitheater; 8:00 p.m.

January 8 - 10 Continuation Course in Anesthesiology for General Physicians

January 19 - 24 Continuation Course in Ophthalmology for Specialists

Januvary 26 - 31 Continuation Course in Pediatric Neurology for Pediatricians, Neu-
rologists, and General Physicians

* ¥ ¥

Continuation Course

A continuation course in Anestheslology for General Physicians will be present-
ed by the University of Minnesota on January 8 - 10, 1953, at the Center for Continu-
atlon Study. Emphasis will be placed throughout the course on anesthesiological
techniques avallable to practicing physicians and surgeons. Reglonal anesthesla will
be dealt with in detail, and the management of shock will also be discussed thorough-
ly. 3Special features will include a consideration of the function and operation of
a recovery room and a discussion of hypnosis ag an anesthetic. Three distinguished
visitors will participate as members of the faculty for this course: Dr. Donald E.
Hale, Director, Department of Anesthesiology, Cleveland Clinic, Cleveland, Ohio; Dr.
0. Sidney Orth, Professor and Director, Department of Anesthesiology, and Professor
of Pharmacology, University of Wisconsin Medical School, Madison, Wisconsin; and Dr.
Daniel C. Moors, Chief of the Anesthesiology Section, Virginia Mason Hospiltal,
Seattls, Washington, The course will be presented under the direction of Dr. Ralph T.
Knight, Director, Division of Anesthesiology, and the remainder of the faculty will
include members of the staff of the University of Minnesota Medical School.

* ¥ ¥

Dr. Mellins Accepts Detroit Appointment

Dr. Barry Z. Mellins, Assistant Professor in the Department of Rediology, has
accepted an appolntment as the Radlologist at Sinai Hospital in Detroit, Michigan,
which will open early in 1953. He will also hold an appointment as Clinical Assis-
tant Professor in the Department of Radiology at Wayne University College of Medicine.
He will take over his new duties about January 15. Dr. Mellins' leaving means that
the University of Minnesota will be losing an outstandingly capable young radiologist.
The entire faculty Joins in extending to him best wishes for success in his new post.

* ¥ ¥

Faculty News

On Friday, December 12, Dr. Leo G. Rigler, Professor and Head, Department of
Fadiology, will address the Laennec Society of Philadelphia. He will discuss "Some
Roentgen Observations on the Vascular Pattern of the Lungs."

Dr. Roy G. Holly, Assistant Professor of Obstetrics and Gynecology, recently
vislted the Departments of Obstetrics and Gynecology at Cornell University, New York
Memorial Hospital, and Columbia University College of Physicians and Surgeons in New
York City. He also attended the meeting of the Academy of Medicine where he spoke
on tne subJect, "Uterine Bleeding."
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UNIVERSITY OF MINNESOTA MEDICAL SCHOOL
WEEKLY CALENDAR CF EVENTS

Phys1cians Welccme

December 15 - 20, 1952

Monday, December ' 15

Roentgenology-Medlcine Conference, L G. Rigler, C. J. Watson and
Obstetrics and Gynecology Conference; J. L. McKelvey and Staff;

Neurology Rounds; A. B. Baker and Staff; Station 50, U. H.

Tumor Conference; Doctors Kremen, Moore, and Stenstrom; Todd Amphi-

Obstetrics and Gynecology Journal Club; Staff Dlnlng Roonm, U. H.
Pedlatrlo -Neurological Rounds, R. Jensen, A. B.. Baker and Staff, U. H.
Seminar on Fluid and Electrolyte Balance; Gerald T. Evans; Todd Amphi-

Pediatric Semlnar, Thrombocytopenia Purpura; Frances Sohaar, Slxth

ECG Reading Conference; James C. Dahl, et alj; Staff Room, Heart

Physiology 114A and Cancer Biology 140 -- Research Conference on

“Cancer, Nutritvion,. and Endocrlnology: Drs. Visscher, Rittner, and

King; "Blood Proteins in Mice," G. Miroff; 129 Millard Hell.
Urology-Roentgenology Conference; C. D. Creevy, 0. J Baggenstoss, and

III.
Medical School and University Hospitals
9:00 - 9:50
o Staff; Todd smphitheater,-U. H
9:00 - 10:50
W'612) Uo Hu
10:00 - 12:00
11:30 -
theater, U. H.
12:15 -
1:30 -« 2:30
L:00 - 5:30
theater, U. H.
4:00 - 5:00
Floor West, U. H.
4+30 -
Hospital.
L:30 - Public Health Seminar; 15 Owre Hall,
L:30 - 6300
5:00 - 6:00
Staff; Eustis Amphitheater.
*7:30 p.m.

Seminar on History of Medicine; "The Foundations of Twentieth Century
Surgery;" Dr. -Donald C. Balfour, Professor Emeritus, Department of
Surgery, Mayo Foundation and University of Minnesota Medical School,
Todd Amphitheater, U. H.

Minneapolis General Hospital

9:30

©10:30

11:00
12:30
1:00

2:00

12:00

Pedlatric Rounds; Eldon Berélund; Newborn Nursery, Station C.

Tuberculosis and Contagion Rounds; Thomas Lowry; Station M.
Pediatric Rounds; Erling Platou; Station K.
Surgery Grand Rounds; Dr. Zierold; Sta. A.

X- ray Conference, Classroom, 4th Floor.

Pediatric Rounds, Robert A, Ulstrom; Stations I and J.
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Monday, December 15 (Cont.)

Ancker Hospital

8:30 - 10:00 Chest Disease Conference

1:00 -

Veterans

2:00 Medical Grand Rounds.
Administration Hospital

8:00 -
9:00 -
11:30 -
2:00 -

9:00 Neuroradiology Conference; J. Jorgens, R. C. Gray; 2nd Floor Ammex.
G«I. Rounds; R. V. Ebert, J. A. Wilson, Norman Shrifter; Bldg. I.
X-ray Conference; J. Jorgens; Conference Rocm, Rldg. I.

Paychosomatic Rounds; Bldg. 5.

Tuesday, Deécember 16

Medical School and University Hospltals

9300 -

9:50 Roentgenology-Pediatric Conference; L. G. Riglér, I. McQuarrie and
Staff; Eustis Amphiltheater, U. H.

9:00 - 12:00 Cardiovascular Rounds; Station 30, U. H.

12:30 -
112130 -
L:00 -
43230 -

4330

5:00 -

1:20 Patliology Conference; Autopsies; J. R. Dawson and Staff; 102 I. A.
1:30 Physiélogy 114D -~ Current Literature Seminar; 129 Millard Hall.
5300 Pediatric Rounds on Wards; I. McQuarries and Staff; U. H.

5:30 Clinical-Medical-Pathological Conference; Todd Amphitheater, U. H.

ECG Reading Conference; James C. Dahl, et al; Staff Room, Heart
Hospital.

6:00 X-ray Conference; PresSentation of Cases from Ancker Hospital; Drs.
Aurelius, Peterson, and Ogden; Eustis Amphitheater, U. H.

Ancker Hospital

8:30 -
1:00 -

9:30 Medical-Roentgenology Conference; Auditorium.

2:30 X-ray - Surgery Conference; Auditorium.

Minneapolis General Hospital

10300 -
: 10:30 -
12:30 -
12:30 -
12:30 -
1:00 -

1:00 -

Veterans

Pediatric Rounds; Spgncer F. Brown; Stations I and J.

12:00 Medicine Rounds; Thqmaé Lowry and Staff; Station F.
Grand Rounds; Fractﬁres; Sta. A; Willard White, et al.
Neuroroentgenology Conference; 0. Lipschultz, J. C. Michael and Staff.
EKG Conference; Boyd Thomes and Staff;'302 Harringtén Hall, .. --
Tumor 'Clinic; Dra. Eder, Cal, and Lipschultz. '
Neurology Grand Rounds; J. C..Michéel and Staff.

Administration Hospital ‘ | : B

T:30 -

Anesthesiology Conference; Conference Room, Bldg. I.

Fos
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Tuesday, Decembér 16 (Cont.)

Veterans Administration Hospital (Cont.)

Surgery Journal Club; Conference Room, Bldg. I.
Liver Rounds; Drs. Nesbitt and Macbonald.
Surgery-Pathology Conference; Conference Room, Bldg. I.

Surgery Tumor Conference; L. J. Hay, J. Jorgens; Conference Roam,
Chest Surgery Conference; Drs. Kinsella and Tucker, Conference Room,
Dermatology and Syphilology Conference; H. E. Michelson and Staff;

Clinical Pathological Conference; Conference Room, Bldg. I.

Wednesday, December 17

Roentgonology- Surgical-rathological Conference, Paul Lober and L. G.

PathologynMedicine-Surgery'Conference;'Surgery Case; 0. H. Wangen-
steen, C. J. Watson and Staff; Todd Amphitheater, U, H.

Physiology 114B -- Circulatory and Renal System Problems Seminar;

- Dr. M. B. Visscher, et al; 214 Millard Hall.

Physiology 1l4C -- Permeabllity and Meuabollsm Semlnar, Nathan Llfson,
et al; Staff Room, Heart -

Urology-Pathological Conference, C D. Creevy and Staff; Eustis

8:30 - Infectious Disease Rounds; Dr. Hall.
8:45 -
9:00 -
9:30 -
10:30 -
Bldg. I.
1:00 -
Bldg. I.
2:00 - 2:50
Bldgc IIT.
3:30 - 4320
Medical School and University Hospitals.
8:00 - 9:00
Rigler, Todd Amphitheater, U. H.
11:00 - 12:00
1:30 - 3:00
k:00 - 5:30
214 Millard Hall. ,
4330 - ECG Reading Conference; James C. Dahl,
Hospital,
5:00 = 5:50
Amphitheater, U. H.
10:00

8:00 -

Dermatological-Pathology Confersnce; Review of Histopathology Section;
R. Goltz; Todd Amphitheater, U. H.

Ancker Hospital

8:30 -
2:00 -
3:30 -

9130

Clinico-Pathological Conference; Auditorium.

4300 Medical Ward Rounds;

k30

Journal Club; Surgery Office.

Minneapolis General Hospital

9:30 -

Pediatric Rounds; Max Seham; Stations I and-J.

10:30 - 12:00 Medicine Rounds; Thomas Lowry and Staff; Station D.

11:00 -
11:00 -

Pediatric Seminar; Arnold Anderson; Classrocm, Station

Pediatric Rounds; Erling S. Platou; Station K.
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Wednesday, December 17 (Cont.))

Minneapolis General Hospital (Cont.)

12:00 - Surgery-Fhysiology Conference; Dr. Zierold, E. B. Brown; Classroam. ’

12:30 - Pediatric Staff Meeting; Spatial Vector Cardiograrhy; A. Boyd Thamas;
Classroam, .Sta. I.

1:30 - Vieiting Pedlatric Staff Case Presentation; Station I, Classroom.

Veterans Administration Hospital

8:30 - 10:00 Orthoﬁédic X-ray Conference; E. T. Evans and Staff; Conference Roam,
Bldg. I.

8:30'- 12:00 Neui'ology Rehabilitation and Case Conference; A. B. Baker.

2:00 - l+:OC.) Infectious Disease Rounds; Main Conference Room, Bldg. I.

4:00 - 5300 Infectious Disease Conference 3 C. XK. Aldrich; Conference Room, Bldg. I.
4:00 - Combined Medical-Surgical Conference; Conference Room, Bldg. I.

T:00 p.m. Lectures in Basic Science of Orthopedics; Conference Room, Bldg. I.

Thursday, December 18

Medical School and Uriversity Hospitals

8:00 - 9:00 Vascular Rounds; Davitt Felder and Staff Members from the Departments
: of Medicine, Surgery, Physical Medicine, and Dermatology; Heart
Hospital Amphitheater. '

9:00 - 11.:50 Medicine Ward Rounds; C. J. Watson and Staff; E-221, U. H.

11:00 - 12:00 Cancer Clinic; K. Stenstrom ard A. Kretmeﬁ; Todd Amphitheater, U. H.
1:30 - L4:00 Cardiology X-ray Conference; Heart Hospital Theatre.

L:00 - 5:00 Fhysiology-Surgery Conference; Todd Amphitheater, U. H.

4330 - 5:20 Ophthalmology Ward Rounds; Erling W. Hansen and Staff; E-534, U. H.

4330 - ECG Reading Conference; James C. Dahl, et al; Staff Room, Heart
Hospital,

5:00 - 6300 X-ray Seminar; Carcinocma of the Larynx; Frances P. Conklin; Eustis
Amphitheater, U. H. :

T:30 -~ 9:30 Pediatric Cardiology Conference and Journal Club; Review of Current
Literature lst hour and Review of Patients 2nd hour; 206 Temporary
West Hospital.

Ancker Hospltal
400 - Medical-Pathological Conference; Auditorium.

Minneapolis General Hospital

9:30 - Neurology Rounds; Heinz Bruhl; Station T.
10:00 - Pedlatric Rounds; Spencer F. Brown; Station K.
10:00 - Pgychiatry Grand Rounds; J. C. Michael and Staff; Sta. H.
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Thursday, December 18 (Cont.)

Minneapolis General Hospital (Cont.)

- 1:00
1:00
2:00
4:00

L+00
51300

Fracture - X-ray Conference; Dr. Zierold; Classroom.
House Staff Conference; Station I.
Infectibus Disease Rounds; C. K. Aldrich; Classroom.

Infectious Disease Conference; Classroom.

Voeterans Administration Hogpital

8:00
8:00
11:00

Medical School

Surgery Ward Rounds; Lyls Hay and Staff; Ward 11.
Surgery Grand Rounds; Conference Room, Bldg. I.

Surgery-Roentgen Confserence; J. Jbrgens; Conference Room, B}dg. I.

Friday, December 19

and University Hospiltals

8:00
9:00
10:30
10:30

11:45

1:00

3:00
L:00

430

5100

10:00
9150
11:50

11:50

12:50

23150

L+00
5:00

Neurology Grand Rounds; A. B. Baker and Staff; Station 50, U. H.
Medicine Grand Rounds; C. J. Watson and Staff; Todd Amphitheater, U. H.
Medicine Rounds; C. J. Watson and Staff; Todd Amphitheater, U. H.

Otolaryngology Case Studies; L. R. Boies and Staff; Out-Patilent
Department, U. H.

University of Minnesota Hospltals Staff Meeting; Roentgen Observations
in Strangulation Obstruction; Harry Z. Mellins and Leo G. Rigler;
Powell Hall Amphitheater.

Néurosurgery-Roentgenology'Conference; W. T. Peyton, Harold O.
Peterson and Staff; Todd smphitheater, U. Ho = .

Neuropathological Conference; F. Tichy; Todd Amphitheater, U. H.

Physiology 124 -- Seminar in Neurophysiology; Ernst Gelhorn; 113 Owre
Hall,

ECG Reading Conference; James C. Dshl, et al, Staff Roqm, Heart
Hospital.

Urology Seminar and X-ray Conference; Eustis Amphitheater, U. H.

Ancker Hospital

1:00

3:00

Pathology-Surgery Conference; Auditorium.

Minneapolis General Hospital

9:30
10:30

12:00
1:00
1:15

3:00

Pediatric Rounds; Wallace Lueck; Station J.

Pediatric Surgery Conference; Oswald Wyatt; Iague Chisholm; Station I.
Classroom.

Surgery-Pathology Conference; Dr. Zierold, Dr. Coe; Classroom.
Clinical Medical Conference; Thomas Lowry; Classroom, Station M.

X-ray Conference; Oscar Lipschultz; Classroom, Main Bldg.
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Friday, December 19 (Coént.)

Minneapolis General Hospital (Cont.)

2:00 - Pediatric Rounds; Robert Ulstrom; Stations I arnd J.

Vetorans Administration Hospital

1:00 - Pathology Slide Conference; E. T. Bell;;Conference Room, Bldg. I.

10330 - 11:20 Medicine Grand Rounds; Conference Room, Bldg. I.

'Saturdayl December 20

Medical School and University Hospitals

7:45 - " 8:50 Orthopedic X-ray Conference; W. H. Cole and Staff; M-109, U. H.
9:00 ~ 10330 Pediatric Grand Rounds; I. McQuarrie and Staff; Eustis Amphitheater.

2:00 - 11:50 Medicine Ward Rounds; C. J. Watson &nd-Staff; Heart Hospital Amphi-
theater. ‘

9:15 - 10:00 Surgery-Roentgenology Conference; L. G. Rigler, J. Friedman, Owen H.
Wangensteen and Staff; Todd Amphitheater, U. H.

10:00 - 11:30 Surgery Conference; Todd Amphithéater, U. He

10:00 - 12:50 Obstetrics and Gynecology Grand Rounds; J. L. McKelvey and Staff;
- . Station 44, U. H. )

Ancker Hospital

8:30 -~ 9:30 Surgery Conference; Auditorium.

Minneapolis Genersal Hospital

11:00 - 12:00 Medical - X-ray Conference; O, Lipschultz, Thomas Lowry, and Staff;
Main Classrocm.

Veterans Administration Hospital

8:00 - Proctology Rounds; W. C. Bernstein and Staff; Bldg. III.

8:30 - 11:15 Hematology Rounds; Drs. Hagen, Goldish, and Aufderheide.
11:15 - 12:00 Morrhology . . . . ¢« +e¢ Dr. Aufderheide.

* Indicates special meeting. All other meetings occur regularly each week at the
same time on the same day. Meeting place may vary from wesk to week for scme
conferences., ‘



