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Staff Meeting Report

Study of Human Chromosomes"t

Robert C. Goodlin, M.D., M.S. t

..JIuman chromosomes were first described by Arnold in
1879. No estimate of the number or type of chromosomes was
possible from his preparations.! Flemming (1898), the foremost
cytologist of his time, in a discussion of human chromosomes,
concluded that 24 was the correct number.2 This report was

followed by several different estimates of
the number and types of human chromo
somes with no agreement reached until
the 1920's.

Painter (1921) reported the presence
of the small Y chromosome in males and
stated that the counts ranged from 45 to
48, although his clearest equatorial plates
indicated that 46 chromosomes were pres
ent. In 1923, he came to the conclusion
from studies of testicular biopsies of three
insane individuals that the correct number

R. C. Goodlin, M.D. was 48.3 In 1937, Koller proved the exist-
ence of the XY and XX sex chromosome

conditions in the human, and following his work, the number
48 was generally accepted.4

The number was not challenged until 1956, when Tjio and
Levan reported the results of cultures of lung fibroblasts of four
therapeutically aborted human embryos. In 261 cells, there were
clearly only 46 chromosomes.5 This observation was immediately
confirmed by Ford and Hamerton who counted 23 bivalents
regularly at 'the first spermatocyte metaphase.6

Why this 25-year delay in determining the correct human
karyotype? (Karyotype includes not only the number but also

°This report was given at the Staff Meeting of the University of Minnesota Hos
pitals on Deccmher 9, 1960.

tSupported in part by a grant (R67136) from tbe National Institutes of Health,
and a grant frOln the Graduate School, University of Minnesota

:j:Instructor, Department of Obstetrics and Gynecology, University of Minnesota
Medical School, and Research Assistant, Dight Institute of Human Genetics
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the individual characteristics such as size and shape of the
chromosomes.) A lack of interest must have played an important
role. In 1955, Osgood published photographs of human bone
marrow cultures in which 46 chromosomes could be clearly
counted.7 Apparently, these were assumed to be in error, and
several investigators have since stated that they, too, had pre
viously seen only 46 chromosomes. Also, most cytogeneticists
felt that a changed karyotype would exist only temporarily, since
the normal balance of genes would be absent. Abnormal karyo
types, however, had been known for at least two mammalian
species-the rodent (Gerbillus pyramidum) and the shrew
(Sorex araneus). Each species had been shown to have individ
uals with widely different chromosome numbers.s At any rate,
the number 48 was accepted, apparently from the study of only
three abnormal individuals, and the field of human karyology
lay dormant for a whole generation.

The second reason for the 25-year delay was technical. The
chromosomes of warm-blooded animals are numerous, and in the
process of tissue preparation they are crowded into clumps,
making individual counts impossible. Painter (1923) had
stressed the cytologic advantages of using freshly obtained
biopsy specimens and stated that his best preparations came
from cases in which testicular fragments were collected at the
foot of the gallows.3 While Harrison reported the first successful
tissue culture in 1908, its advantages for cytologic work has
only recently been appreciated.9 The mitotic activity of cells
is usually increased in vitro, and the preparations of flat, single
layered cells are easily obtained in tissue culture. In the mid
1930's, it was recognized that colchicine disrupts the spindle
mechanism, causing the chromosomes to be accumulated in
metaphase. This allows the study of many more cells at the
phase when individual chromosomes are the most readily vis
ualized. Furthermore, Hughes reported (1952) that hypotonic
saline solution disrupts the cell membrane and causes swelling
of the individual chromosomes. lO The cell suspension is then
squashed between the cover slip and the slide, spreading the
chromosome mass and removing the other cellular detail. These
simple cytologic techniques allowed accurate study of individual
chromosomes with the phase microscope at 900x magnification.

This paper will discuss only the numbers and types of
chromosomes. Unfortunately, cytologic techniques are not yet
refined enough to discuss the individual morphology of the
chromosomes. Alterations in number of chromosomes per cell
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occur in association with non-disjunction. During miOSiS, the
two chromosomes of each homologous pair come together,
duplicate (in the first division), and arrange themselves in the
equator of the spindle. They then separate and pass in equal
number to each pole. This separation of the chromosomes in
equal number from the equatorial plate is called "disjunction."
Non-disjunction, originally described by Gates in 1908,11 occurs
when one or more of the chromosomes fail to pass far enough
toward the pole to be included in the new nuclei. The classical
study of non-disjunction by C. Bridgesl2 in the female Drosophila
involved the sex chromosome (X) and included the progeny of
such an individual with XXX, XXY, XO, and YO. In the
Drosophila, the XXX (Super female) usually dies before reach
ing the adult stage; the XXY is a normal female; the XO is a
sterile male; and the YO is apparently lethal, dying a few cell
divisions past the zygote stage. XO and YO individuals are
examples of monosomics (karyotype minus one), and XXY and
XXX are trisomics (karyotype plus one).

Recent developments in this field owe much to an obser
vation made in 1949, when Barr and Bertram accidentally
discovered the chromatin satellite bodies in the nerve cell of
female cats.l3 The chromatin satellite body has subsequently
been found in human females to be a distinctive feature of most
somatic cells. The chromatin body is basophilic and Feulgen
positive, and is usually located against the inner surface of the
nuclear membrane; its significance is presently unknown. Rem
iniscent of the early histologists who could see a miniature man
in human sperm, early observers were able to see two particles,
obviously representing the two X chromosomes, in the chromatin
body. This was a convenient observation for an "armchair"
explanation of the chromatin body, i. e., that it represented the
mass of two X chromosomes. Ohno and Hauschka14 have since
observed that in the interphase cell only one X chromosome
is heteropycnotic and have suggested that this is due to allocycly
(lagging of development) of the X chromosomes. Yerganian15

has reported that in the Chinese hamster there are two types
of X chromosomes, one heteropycnotic (X2) and one isopyc
notic (Xl)' The normal female is then XlX2 and the normal
male XlY, the XlXl may be Turner's syndrome, and the X2Yl
the male pseudohermaphrodite. If substantiated in the human
being, this finding would have far-reaching implications.

With the observation of the chromatin body, it becomes pos
sible to examine somatic cells of individuals and to speak of
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them as "genetic females" (chromatin positive) or "genetic
males" (chromatin negative). In two human syndromes, Turner's
and Klinefelter's, the examination of the sex chromatin initially
appeared to show a reversal of genetic sex. Thus, patients with
Turner's syndrome, or more properly gonadal dysgenesis, are
apparent females whose ovaries are replaced by a strip of
gonadal tissue. Such individuals lack ovarian function but have
immature female genitalia. In addition, they have other multiple
congenital defects including webbing of the neck and coarcta
tion of the aorta. Grumbach et aU6 reported that the nuclei of
80 per cent of these patients characteristically have male chro
matin patterns, and Polani and associates17 noted a high inci
dence of color blindness among them. These two observations
implied that despite their female phenotype, patients with go
nadal dysgenesis were genotypic males. Ford19 (1959) report
ed, however, that patients with Turner's syndrome have only
45 chromosomes in their karyotypes, there being only one sex
chromosome, a single X (XO). Such individuals then, are not
genetic males, but rather constitute an intersex.

Klinefelter's syndrome is a variety of primary testicular
hypogonadism. Some observers believe that the gonads of these
persons contain both testicular and ovarian elements.19 Eunuch
oidism and gynecomastia are common presenting symptoms.
Testicular biopsies show varying degrees of fibrosis and hyalin
ization of the seminiferous tubules. Nelson20 reported that
approximately three-fourths of such individuals have female
chromatin patterns. Jacobs and Strong21 showed that karyo
grams of these patients contained 47 chromosomes, an XXY.
This would mean that they are not genetic females as indicated
by their chromatin body patterns, but also represent an intersex.

Waardenburg,22 (1932) had predicted that mongolism was
the result of non-disjunction. Misled by the "fact" that the
normal number of human chromosomes was 48, he was unable
to prove his theorem. Penrose23 (1939) observed that persons
with mongolism were more like their mothers than fathers, and
also suggested non-disjunction as the genetic etiological mech
anism. Several studies had also indicated that the majority of
persons with mongolism are born of older mothers, among whom,
theoretically, non-disjunction would be increased in the oocyte.24

In addition, leukemia, which is associated with mongolism, is
also associated with abnormal karyograms.25

Following Tjio and Levan's report, several cytologic centers
turned immediately to mongolism as an example of non-disjunc-
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tion in the human. Lejeune et al.26 (1959) were the first in
print and reported that mongolism was associated with trisomy
of the 21st pair, the total chromosome number being 47.

While the majority of mongoloids are born of older mothers
and appear in families only as a matter of chance, and pre
sumably have 47 chromosomes, Penrose had noted familial
patterns of mongolism in which the maternal age is not a fac
tor. Penrose23 (1939) suggested that a translocation was the
underlying genetic mechanism in these cases. In 1960, Fraccaro
et al.,27 Penrose and associates,28 and Carter et al. 29 all reported
cases of mongolism in which the karyogram showed only 46
chromosomes. Investigation of the father in one case and the
mother and grandmother in other cases showed chromosome
abnormalities. Cases involving the mother had only 45 chromo
somes, but with translocation having occurred between number
21 and number 15. The respective parents were normal, but
their children (having received the normal haploid chromosome
complement from the other parent plus the abnormal number 15
chromosome) were mongoloid. In these cases in which a normal
person carries such a translocation, the expected incidence of
mongolism would be one out of three or four children.

The number of clinical syndromes associated with chromo
somal abnormalities is rapidly growing. In addition to the XY
abnormalities of Turner's and Klinefelter's syndromes there is
the triple X (XXX). In a case first described by Jacobs et al.30

(1959) the individual was called a "super female" (after C.
Bridges observation in Drosophila), although this patient was
mentally deficient and had an early menopause. By now a
number of cases of XXX have been reported. The most common
feature seems to be mental deficiency. Some of these individuals
apparently reproduce easily, and to date their children appear
to have had normal karyograms. 31 Sandberg et al.32 report the
case of a patient seemingly best qualified as a "super female,"
having had a record of menses and breast development since
birth.

Ferguson-Smith and colleagues33 have reported two cases
of mental deficiency with XXXY. Both these individuals had
two chromatin bodies in each of their cells, and both were
phenotypically male. Their total chromosome count was 48,
which suggests that Painter (1923) may have been most unlucky
when he chose his "insane" male patients for chromosome count.
Mulda134 has described a typical Klinefelter syndrome occuring
in a patient with 48 chromosomes, but with the XYXY pattern.
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Additional somatic chromosome abnormalities are listed
below:

ADDITIONAL SOMATIC CHROMOSOME ABNORMALITIES

Trisomic
Chromosome

Syndrome Number Author

Mongolism 21 Lejeune et al.26

Paramongolism Group 3 De Carli et al. 35

Cerebral defect,
multiple defects 15 Patau et al."6

Peculiar facies,
webbed neck 17 Edwards et al."7

Sturge-Weber syndrome 22 Hayward and Bower"B

Mental deficiency,
webbing of neck Group I Sandberg et aP9

Multiple bone defects Monosomic No. 22 Turpin et al.'"
Multiple minor defects All pairs-69 total Biiiik and SantessonU

Multiple minor defects No.8 and 11 Fraccaro et al.'2
trisomic XXY-

49 total
Normal 19 Fraccaro et aI:7
Normal Supernumerary Kodani43

chromosomes

The above cases are probably evidence of non-disjunction
occuring in the germ cells. This supported by the finding of a
color-blind patient with Klinefelter syndrome (XXY) born of
a known heterozygous mother and normal father. 44 The recent
reports of normal fertility, however, of occasional individuals
with Turner's syndrome (XO), "super female" (XXX), and
mongoloids suggest that such non-disjunction in any given case
may have occurred several generations ago.

As described by C. Bridges,4G the loss of an X chromosome
early in embryonic life in one-half of the cells of Drosophila
produces a mosaic individual of XOjXX genetic composition.
Because the XO is male in the Drosophila, these individuals are
half male and half female. Presumably, this mitotic non
disjunction arises during the first cleavage as one side in the Dro
sophila is male and the other female, forming a classical gynan
dromorph. Similar mitotic non-disjunction evidently occurs in the
human case, for individuals with mixed genotypes (XOjXXX,
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XO/XY, XXY/XY and XO/XY) have been reported.46 Evidence
suggests that such mosaic individuals have gonads of different
phenotypes corresponding to the mixed genotypes.

TECHNIQUE

The present techniques used for chromosome study depend
upon tissue cultures. At the present time, cultures of skin, bone
marrow, and leucocytes from peripheral blood are used. We
have adopted the technique of leucocyte culture as described
by Hungerford et a1.47 Heparinized peripheral blood is collected
under sterile conditions. The leucocytes are separated and cul
tured in basic salt solutions for 72 hours. Colchicine (lxl0-7
molar concentration) is added for a period of six hours. The
hypotonic saline solution is added for 30 minutes, the cell sus
pension is stained with aceto-oricin, and squashed preparations
are made. The slide is then examined with a phase microscope.

RESULTS

We have examined more than 150 preparations. Initially the
success rate was low. At present, approximately 75 per cent of
the cultures are adequate for chromosome analysis. We have
found that the overwhelming number of cells contain 46 chrom
osomes. There are in addition 2 to 3 per cent tetraploid or
haploid cells. These probably reflect the inadequacy of the
culture media.

Karyograms of patients with Turner's syndrome (XO) ,
Klinefelter's syndrome (XXY); and mongolism (trimsomic num
ber 21) have been prepared, and the expected chromosome pat
terns found. In addition, an individual who had immature testes,
uterus and fallopian tubes was extensively investigated. She is
apparently a mosaic of XO/XY composition.

DISCUSSION AND CONCLUSIONS

Following the initial reports in 1959 of the karyotypes of pa
tients with mongolism, and Turner's and Klinefelter's syndromes,
it appeared that the cytogenetics in the human being was as logi
cally organized as cytogenetics in the Drosophila. This particu
lar study was begun on the premise that cytologic investigation
could give precise genetic information in the human. As more
reports appear, this particular theorem appears to be incorrect
as best illustrated by Fraccaro's42 case of a child with 49 chro
mosomes. It seems impossible that given such a gene imbal
ance as would occur with trisomy of 3 chromosome pairs, the
individual could show only minor defects. The probable explana
tion is that the same genes are packaged in 49 chromosomes in
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some individuals, and 46 chromosomes in others. In addition,
Athens48 has observed in tissue cultures of cervical carcinoma
that the DNA of a cell will frequently be doubled while the
chromosome count remains normal. Unlike C. Bridges, when
proving the role of chromosomes in inheritance in Drosophila,
we cannot assume that a chromosome abnormality in the human
being necessarily means a gene abnormality.

One feature is clear, however. Unlike Drosophila where sex
is determined by a balance between the male-determining genes
carried on the autosomes and female-determining genes on the
X chromosome, in the human Y is male-determining. The XO
is female and the XXXY is male in the human.

The clinical value of chromosome study is limited at the
present time. Enough cases of gonadal dysgenesis and Kline
felter's syndrome with normal "chromatin" and chromosome
study have been described to make any negative report in a
suspected case of doubtful value. The one place where karyo
type study has value is in mongolism. If the parents involved
have normal chromosomes, the chance of repeat mongolism
among children is unlikely. If the parent has an abnormal
karyogram, the chance of repeat may be one out of three or
four.

The future of karyolosis is, of course, unknown. While the
number of different congenital anomalies reported with normal
karyograms is large, it is to be expected that additional cases
of trisomy will be described. A trisomy phenotype will probably
be found for each of the chromosome pairs in the human similar
to that observed by Blakeslee49 in the plant Datura.
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Staff Meeting Report

The Action Potential of Spinal Motoneurons "t

Carlo A. Terzuolo, M.D.t

,--
Vhe action potential recorded with a microelectrode placed

inside the cell body of a spinal motoneuron presents two com
ponents which have been called IS or A spike, and SD or B
spike.1- 4 The second component (SD spike) begins only after
the first component (IS spike) has depolarized the membrane
by 20 to 35 millivolts (Fig. 1).

Three hypotheses have been proposed to
account for these two components. One
hypothesisl - 3 suggests that the IS spike re
sults from activity of the initial segment of
the axon while the subsequent invasion of
the somadendritic membrane causes the SD
spike. The other two hypotheses are based
on interpretation of recordings of extracellu
lar current associated with activity of a
single motoneuron. According to Fatt4 the
IS spike is due to excitation of the soma
membrane, while the SD spike results from

c. A. Terzuolo propagation of activity along dendrites. Ac-
cording to Freygang and Frank,5 the soma

membrane is inactive during both components of the intracellu
lady recorded action potential, and the suggestion has been
made6 that the soma-dendritic membrane is not able to produce
a spike potential.

Since the hypotheses are mutually exclusive, we decided to
re-examine the problem. This is not confined exclusively to spinal
motoneurons since similar action potentials have been recorded
from other neurons, for instance the Betz cell of the motor cor
tex of cat.7

We used two different approaches. In one case we attempted
to measure changes in membrane resistance during impulse ac-

"This report was given at the Staff Meeting of the University of Minnesota Hos
pitals on January 6, 1961.

t Experimental results summarized herein were obtained in cooperation with Dr.
T. Araki, Fulbright Visiting Fellow, of the University of Kyoto, Japan.

:j:Professor, Department of Physiology, University of Minnesota
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tivity using the voltage clamp method. The membrane conduc
tance was directly measured from the current necessary to coun
teract the potential rise during activity, thus fixing or clamping
the membrane voltage at a pre-established leveL8 Since the mem
brane resistance is known to decrease sharply in excitable mem
branes during activity, the measurement of resistance changes
would help to decide whether the soma membrane is active
or not.

The second approach was to record simultaneously from two
microelectrodes placed at two different regions inside the same
cell. Recordings of an action potential from the soma and a
dendrite of the same neuron gave information concerning the
propagation of the spike potential in nerve cells.

Fig. 1. Intracellular record from a spinal motoneuron activated
by stimulation of the motor axon in the ventral root. The action
potential has an inflection in its rising phase indicating the pres
ence of two components: The IS spike and the SD spike (from
the inflection point up). The IS spike can be demonstrated by
applying a second stimulus at a short time interval after the first.
Only the IS spike remains, the membrane causing the SD spike
no longer being invaded. This failure of invasion is attributed to
the refractory period of the soma-dendritic membrane, which is
longer than the refractory period of the membrane of the initial
segment.1- 4

181



Fig. 2. In the (left) record, the action potential elicited by antidromic invasion is shown as recorded simultaneously
from both micropipets placed inside the cell soma. The upper beam is then switched to record current (center). In
the (right) record the membrane potential (lower beam) is clamped at the level of the resting potential of the cell.
(There is no longer a potential rise during activity.) The current counteracting the potential rise is recorded in the
upper beam. This current is the one responsible for the IS spike, since its time course and amplitude are similar to
those of the current recorded when only the IS spike is present. The invasion of the soma-dendritic membrane is
therefore prevented.
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METHODS

Cats treated with Nembutal® were used in these studies.
Motoneurons were penetrated with two microelectrodes, the tips
of which were completely separated. This new type of double
microelectrode consists of two glass micropipets (tip diameter
1 fJ. or less depending on experimental necessities) placed side
by side. A small bridge of glass and a cement girdle held the
shafts of the micropipets together. The distance between their
tips was different in each pair of electrodes (from 3 to 10 fJ.)
and was subject to change while the parallel microelectrodes,
driven by the same microdrive, penetrated the cord. The elec
trical coupling between the two micropipets was minimized by
cross neutralization. The electrical activities leading from both
electrodes were amplified and displayed on a double beam
oscilloscope.

For the voltage clamp experiments both micropipets were
placed inside the soma of the cell. One of them was connected
to the output of the feed-back amplifier (supplying the clamp
ing current) through a resistor. The current Howing in clamp
conditions was recorded as a voltage drop across this resistor."

DISCUSSION OF RESULTS

If the excitable membrane of the soma of a neuron is voltage
clamped at the level of its resting potential, a spike initiated by
stimulation of the axon of this cell would not be expected to
invade the soma. The depolarization of this membrane would,
in fact, be prevented, assuming that the cell soma is isopotential
and its whole membrane is clamped.

When the membrane potential of the spinal motoneuron was
clamped at the level of its resting potential, activation of the
portion of membrane responsible for the SD was prevented (Fig.
2). This fact proves that the membrane whose activity causes
the SD spike is located within the soma-dendritic region. In
fact, by the application of stepwise depolarizing voltages under
voltage clamp conditions, a transient inward current was re
corded above 30 MV depolarization, which indicates activation
of the membrane involved in producing the SD spike. The peak
amplitude of this current at successive levels of depolarization
was plotted against the membrane voltage. The slope of this line
may be taken as a measure of the membrane resistance at the
peak of activity; this was lower than in the resting conditions of
the cell by a factor of 5.5 to 9.

"The details of the technique used and of the results obtained are available
upon request.
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This decrease in membrane resistance is much larger than
the one reported by Frank, Fuortes, and Nelson,9 but it is still
less than that found in other excitable neurons. tO Since, how
ever, the experimental errors would tend to decrease rather than
to increase the ratio between the resistance measured at rest
and that measured at the peak of activity, it is not safe to con
clude that some portion of the membrane is inactive. If it were
to turn out that the membrane under the synaptic knobs could
not generate an action potential, as postulated by Grundfest,ll
then the reservation just stated could be abandoned.

The question of whether or not the spike potential invades
the dendrites of spinal motoneurons was answered by the sec
ond approach used. In two motoneurons, of several hundred
examined with double penetration, one of the two micropipets
was placed inside the cell soma, as shown by the time course
of the action potential, while the second micropipet recorded
from a portion of the cell which can be quite safely identified
as a dendrite of the same cell. These records showed a delay
between the SD spike recorded in the soma of the cell and
that recorded from the dendrite. Therefore, we can conclude
that propagation of activity takes place. It is not possible, how
ever, to state how far along the dendrites activation of the mem
brane occurs. Extracellular records of current associated with
impulse activity in a single cell indicate that block might occur.
Presumably this takes place at the points of profuse branching
where the diameter of individual dendrites becomes very small.

The final point concerns the origin of the IS spike. If this
spike were exclusively due to activity in the initial segment of
the axon then it would be possible to reconstruct the IS spike
from the current measured while clamping the voltage of the
soma membrane at the level of its resting potential, provided an
action potential were present in the initial segment." The volt
age drop can, in fact, be calculated when the membrane resist
ance and membrane time constant are known; these two values
can be determined experimentally.

The time course of the calculated voltage drop was found
to differ from the recorded IS spike. A time constant much
shorter than the one measured had to be used to fit the rising
phase of the IS spike. This fact suggests that in addition to the
electronic spread of activity from the initial segment, a local
response of the soma membrane or a partial invasion of the
spike potential of some small portion of this membrane (pre-

°The membrane of the initial segment can initiate a spike potential because its
voltage is not well fixed by the clamping current applied by a microelectrode
placed in the soma.
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sumably in the region close to the axon hillock) might contrib
ute to cause the IS spike.

CONCLUSIONS

The experimental results are in agreement with the first of
the three hypotheses stated in the introduction.1- 3 The time
course of the action potential recorded intracellularly from mo
toneurons is therefore attributed to the successive activation of
the initial segment of the axon and the soma-dendritic mem
brane.
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Diehl Hall, a $2.5 million bio-medical library and research facility, opened its doors to medical students and researchers
at the University of Minnesota on January 4, 1961. Located just east of University Hospitals, the new facility adds
45,000 feet of badly needed research and study space. Its study hall will be open to medical students 24 hours a
day. Research teams from the clinical departments and Department of Bacteriology occupy the two lower floors, with
the two upper floors devoted to library facilities. Tunnels connect the new unit to the University Medical Center.
Named for Dr. Harold S. Diehl, Dean Emeritus of the Medical School, the building was financed with funds from the
University of Minnesota, Minnesota legislature, U. S. Public Health Service, and generous donations of private in
dividuals, firms, and foundations.
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Medical School News I

FIRST STUDENT GROUP COMPLETES

COMPREHENSIVE CLINIC PROGRAM

The University of Minnesota Medical School adopted major
curriculum changes in 1960, including the installation of a
"Comprehensive Clinic" program on June 20, 1960, for clin
ical training of students in the junior-senior biennium.
The first segment of students has now completed the new
course of study. A progress report on the program by Dr.
Richard M. Magraw, Assistant Dean of the Medical School
and Director of the Comprehensive Clinic, follows:

:lorty-seven medical students, members of the first group
to study in the Comprehensive Clinic program, completed their
work in this program on December 30, 1960.

During their six month period of training, these student doc
tors, under careful supervision, took care of approximately 2700

patients at the University Hospitals out
patient clinics. This care began with the
patients' initial examination and continued
until patients were discharged from the
clinic or admitted to the University Hos
pitals.

In addition to this work with patients,
each student completed a research paper on
public health and received concurrent, sup
plementary training in seven medical and
surgical specialties (Orthopedics, Urology,
Neurosurgery, Ophthalmology, Otolaryngol-

Richard M. Magraw ogy, Radiology, and Dermatology). Every
student was required to demonstrate satis

factory basic knowledge and competence in each of these spe
cialties to complete the 36 credit course satisfactorily. Under
the program, students' grades are derived as follows:

1. Sixty-five per cent from work with assigned patients.

2. Thirty per cent from a composite of grades on the sup
plementary specialty training.

3. Five per cent from the research paper in public health.

187



THE MEDICAL BULLETIN

During the program, each student assumed the role of a
physician in the out-patient department. He was generally re
ferred to as "Dr. . .. ... . ," or as a "student doctor," instead
of a "medical clerk." In assuming significant medical responsi
bility for the diagnosis and treatment of 55 or more patients,
each student was exposed to a great deal of information about
many diseases and syndromes.

The student has also learned that the basic transaction of
medical care is a contract between the doctor and patient. In
learning this, he is reminded of the importance of accurate
diagnosis. He has been shown, however, that diagnosis is not
a goal in itself, but a logical step in the fulfillment of the im
plicit contract between the doctor and the patient. Achieving
the implicit agreement with patients has impressed upon him
the importance of discovering what actually bothers the patient.

During this process, the patient emerges as a person rather
than a "case," with specific demands and expectations. The stu
dent is caused to think beyond mere disease, and to approach
the patient as the unit of the practice of medical science.

The addition of ~t).ldents as clinic staff members has pro
duced changes in the clinic operation and in patient care. With
student doctors assuming responsibility for care of individual
patients, the efficiency of clinic operation has been improved,
and the quality of patient care has been upgraded. In general,
the patient's stay here has been shortened, and frequently the
number of clinic visits has been reduced. Medical decisions
have been made promptly, and these have been communicated
in a satisfactory manner to the patient and the referring physi
cian. Patient satisfaction and well-being has increased, and cor
respondence with referring physicians has progressively im
proved, both in promptness and quality of the report. Standards
of correspondence with referring physicians on patients in the
Comprehensive Clinic program are at least on a par with those
in in-patient services.

The excellent care patients receive when assigned to a spe
cific doctor, albeit a student doctor, has pointed up inadequacies
in the care afforded to many patients who attend clinics as
"cases" of this or that disease, with no single physician respon
sible for following their medical progress. The Comprehensive
Clinic program underscores the advantage in having each clinic
patient assigned to a clearly deSignated person responsible for
his care. The student doctor and his supervisory consultant pro
vide this attention under the Comprehensive Clinic program.
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Results of our first experience with the Comprehensive Clinic
program have been encouraging. As we enter the second six
months segment, we anticipate adjusting clinic procedure to
provide all patients with a specific doctor at all times, and the
preservation of an adequate patient load for the 68 student doc
tors presently assigned to the program.

In striving for both goals, we look forward to the assistance
of· the entire medical staff.

OTOLARYNGOLOGY RESEARCH

AWARD RECEIVED

The Universitv of Minnesota has received a $28,775.00
grant from the U: S. Public Health Service to help provide for
otolaryngology research facilities in the new Diehl Hall bio
medical library building at the Medical School.

Dr. L. R. Boies, Professor and Head of Otolaryngology, said
his department and the University would match the federal
grant, completing a $60,000.00 program. The result will be
five rooms on the first level of Diehl Hall
providing the Medical School's first oto
laryngological research area. Additional re
search space in the new building will be
used by several of the clinical departments
and the Department of Bacteriology.

The otolaryngology grant was made
under the Health Research Facilities Pro
gram of U.S.P.R.S., which has now award
ed approximately $150,000,000.00 for these
purposes to 321 institutions since 1956

Diehl Hall, embodying two upper floors
of medical library space and two lower
floors for medical research, opened January 4, 1961.

Minnesota Medical Foundation has contributed $15,000.00
to construction of the new facilities and will provide another
$10,000.00 over the next two years.
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Medical Foundation News

The Minnesota Medical Foundation has gained valuable
strength from a steady flow of new memberships and voluntary
gifts received in recent weeks.

Most new support has come as a result of the Minnesota
Medical Foundation-Greater University Fund combined gift
appeal which was carried out during the Fall of 1960. This
report was presented to the Foundation's
Board of Trustees on January 25, 1961, by
Mr. Eivind Hoff, Jr., Executive Secretary.

On January 15, 1961, the combined
drive had produced $4,587.50 in contribu
tions and memberships from medical alum
ni, of which approximately one-third was
designated in support of specific medical
projects of the G.U.F. About two-thirds
was contributed to the general funds of
the Foundation. Late contributions from
the 3,000 medical alumni who received the
appeal continued to increase the totals Eivind Hoff, Jr.

throughout January.
The successful campaign has put the Foundation well on

the road to one of its initial objectives: adequate funds for
basic operations. A two-year transition from part time to full
time supervision and programming was begun in July 1959.
During this period, the Foundation has sought to attract enough
unrestricted gifts to maintain itself as a full time supporting arm
of the University of Minnesota Medical School. The goal is
now near.

At the same time, plans and programs of specific aid have
been enacted for the benefit of the University of Minnesota
Medical School. Financing of the Foundation's scholarships,
faculty awards, research, and other benefactions has come from
private sources such as business, industry, medical organizations,
other foundations, and interested individuals. The effort to at
tract more funds from these sources continues.

The Foundation, Mr. Hoff said, is encouraged by the enroll
ment of several hundred new members in the Annual ($10.00
per year), Contributing ($25.00 per year), and Sustaining
($100.00 per year) categories during 1960. In addition, only
a handful of previous members failed to renew their participa
tion for 1961.
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Mr. Hoff told the Board of Trustees that a 90 per cent growth
in active membership has been experienced during the past 18
months. Renewed interest and participation in Foundation af
fairs has resulted. Present membership in the Foundation con
sists of 1,141 Annual Members, 59 Contributing Members, and
17 Sustaining Members, for a total of 1,217 active members.
Students, Interns, Residents, Subscribers, Life members, and
Patron members combine to boost the total to approximately
1,700 total members. All receive copies of the University of
Minnesota MEDICAL BULLETIN, published monthly by the
Foundation and the University of Minnesota Hospitals.

Widespread new interest of the medical alumni in the FOIlII

dation's work has been encouraging. The Foundation's entire
strength and fiscal resources are dedicated exclusively to the
assistance of the Medical School.

University Hospitals News

On Christmas Day, 1960, University Hospitals had a pa
tient population of 416 persons, including 59 children. As it
has always done, the staff of the Hospitals extended itself greatly
in an effort to brighten the Holidays for those who remained
in confinement.

As Christmas approached, the complex of hospital activity
relaxed a bit while several outside agencies volunteered their
help to bring Christmas inside the Hospitals. Fourteen musical
groups visited the corridors and lobbies during December to
sing Christmas carols, including the Robbinsdale High School
Choir, which appeared on Christmas Day.

The 59 children hospitalized over Christmas were kept busy
unwrapping gifts generously supplied by the Traffic Club of
Minneapolis, a long-time benefactor of University Hospitals at
Holiday time. Hospital staff members decorated the building
extensively, and they conscientiously accepted Christmas Eve
and Christmas Day duty assignments to keep patients well cared
for.

The University Hospitals administration is grateful to all
who helped bring Christmas to the University of Minnesota
Medical Center, including the dietary department, which served
the traditional Christmas turkey with all the trimmings.
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Alumni Notes

Lauritz S. Ylvisaker

• 1925
Markham J. Anderson, a native of Ro

chester and member of the Mavo Clinic
staff for 31 years, retired from the active
practice of dtedicine on Jan. 1, 1961. He
was appointed a consultant in medicine in
1929, and has been a senior consultant in
medicine since 1952. He has been active in
community affairs at Rochester, and served
in the U: S. Army during World War I
before completing his undergraduate and
medical eductiaon at the University of Min-

Markham J. Anderson nesota. A son, Markham J. Anderson, Jr.
(Med. '47), has been a member of the Sec

tion of Proctology at the Mayo Clinic since 1957.
• 1926

Clarence Jacobson of Chisholm, Minn., President of the
Minnesota State Medical Association, spoke at the 40th annual
meeting of a constituent organization, the Northern Minnesota
Medical Association, meeting in Crookston, Minn.
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• 1919
Lauritz S. Ylvisaker, Vice President and Medical Director

of the Fidelity Mutual Life Insurance company in Philadelphia,
Pa., retired January 31, 1961, after 16 years
with the company. He is a native of Minne
apolis and graduate of Luther College,
Decorah, Ia. He was a Resident at the
University of Minnesota Hospitals and
Minneapolis General Hospital. He was a
clinical instructor in Medicine at the Uni
versitv of Minnesota Medical School while
engaging in private practice for nine years
in the Twin Cities. Dr. Ylvisaker was Presi
dent of the Association of Life Insurance
Medical Directors in 1950-51, and Presi
dent of the Heart Association of Southeast
ern Pennsylvania in 1950, 1951, and 1952.
Dr. Ylvisaker plans to remain in the Philadelphia area and will
continue to live at 429 MO'ltgomery Avenue, Apt. C-202, Haver
ford, Pa. He is a brother of Dr. R. S. Ylvisaker (Med. 26), Min
neapolis internist and Trustee of the Minnesota Medical Foun
dation.
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• 1928
Herman E. Drill, Hopkins, Minn., was named to the execu-

tive committee of the Abbott (Minneapolis) Hospital medical
staff. Dr. Karl Sandt (Med. '34) and Dr. John A. Haugen (Med.
'31) were also appointed.

Everett H. Lindstrom of Helena, Mont. was named president- .
elect of the Montana State Medical Association at its 1960
annual meeting.

• 1929
Philip N. Bray was elected 1961 President of the St. Louis

County Medical Society, and Dr. Henry Fisketti (Med. '36) was
named Vice President. Dr. Bray is an Obstetrician and Gyne
cologist, and Dr. Fisketti is in the general practice of medicine,
both in Duluth.

• 1930
Bror F. Pearson, Shakopee, Minn. physician, is Governor of

the 595th District, Rotary International. He addressed the New
DIm Rotary Club in November.

Victor E. Johnson, Rochester, Director of the Mayo Founda
tion for Medical Education and R~search, represented the
Association of American Medical, ·Cplleges and the World
Medical Association at a Conference on Latin American Medi
cal Education in Montevideo, Uruguay, from Nov. 28 to Dec.
2, 1960.

• 1931
Stanley W. Moris was appointed Director of the new Iambi

Leprosy Center which was recently dedicated in Tanganyika,
East Africa. The leprosarium, costing $120,000, was a gift of
the American Leprosy missions and is staffed by personnel of the
Augustana Lutheran Church, whose headquarters are in Minne
apolis. Mrs. Moris, the former Edith Okerlund of Kenyon,
Minn., works with her husband at the leprosarium. They have
four children.

• 1933
Irvin Kerlan, Washington, D.C., presented a paper on "The

Government's Role in the Control of Cosmetics" at the 1960
meeting of the American Association for the Advancement of
Science in New York City on Dec. 29th. He is Director of the
Research and Reference Branch, Bureau of Medicine, U. S.
Food and Drug Administration.

• 1935
Laurentius O. Underdahl, Head of a Section of Medicine

at the Mayo Clinic, was re-elected Secretary of the Mayo Clinic
Staff. Dr. Robert R. Kierland (Med. '32), member of a Section
of Dermatology was elected a Councillor at Large.
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• 1937
George N. Aagaard, Dean of the University of Washington

School of Medicine, Seattle, was installed as President of the
Association of American Medical Colleges at the group's 1960
annual meeting in November.
• 1941

,
1

John K. Grotting

Malvin J. Nydahl

John P. Wendland
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John K. Grotting, Minneapolis plastic
surgeon, spent January doing specialized
surgery at Mohulpahari Christian Hospital
in Santal Parganas, Bihar, India. Dr. Malvin
J. Nydahl (Med. '34), Minneapolis ortho
pedic surgeon, was to do the same in Feb
ruary under arrangements completed by the
mission hospital's superintendent, Dr. Kris
tofer Hagen (Med. '42). Dr. Hagen, a Min
neapolis physician, is spending a three-year
term as superintendent of the hospital while
its regular director, Dr. William R. Scott,
is taking a surgical residency at the Univer
sity of Minnesota Hospitals.

Dr. John P. Wendland, Minneapolis
ophthalmologist and clinical associate pro
fessor at the Universitv of Minnesota Med
ical School, was a third member of the
surgery team which flew to the remote
jungles of India at their own expense, con
tributing their services without charge. All
were scheduled to address medical societies
in Calcutta during their stay. Mrs. Wend
land and Mrs. Nydahl accompanied their
husbands on the trip.

Dr. Hagen, also an ordained Lutheran
minister, reports the greatest need in India
is for more intensive and extensive treat
ment of tuberculosis. He declared more
than one million "open" cases exist in Bihar
state, locale of the hospital. Last summer,
doctors on the staff at Minneapolis Fairview
Hospital contributed $1,327 for a new
water system for the mission hospital, and
doctors on the anesthesiology staff at
Minneapolis Northwestern Hospital are pro
viding anesthesiological apparatus for the
hospital.
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• 1942
Earl Hill has been elected President of the medical staff at

Mt. Sinai (Minneapolis) hospital. He is certified by the Ameri
can Board of Internal Medicine, and took his residency training
at the Minneapolis Veterans Hospital. Dr. Norman Bloom (Med.
'39), Minneapolis surgeon, was named Secretary-Treasurer of
the staff. Elected to the executive committee were Dr. Harry
Friedman (Med. '39), Dr. Alvin Schultz (Med. '47), and Dr.
Sumner S. Cohen (Med. '27). Dr. David Gaviser (Med. '38) is
immediate past president.

Christian A. Rohrer has joined the staff of the Weiner Me
morial Hospital in Marshall, Minn., as a Radiologist.

• 1945
F. Douglas Lawrason has become Executive Medical Di-

rector of Merck & Co., Inc. He was formerly Dean of the Uni-
versity of Arkansas Medical School. .

• 1946
Robert E. Rocknem of Minneapolis was elected President

of the Minneapolis Ophthalmology Society for 1961. Dr. Joseph
L. Garten (Med. '31), also of Minneapolis, was elected Secretary.

• 1949
A. M. Scheidel was elected President of the Immanuel Hos-

pital Medical Staff at Mankato, Minn. Dr. W. E. Mathews of
Mankato (Med. '58) was named Secretary.
• 1950 .

John E. Indihar opened practice in Radiology on Dec. 1,
1960, at 1610 Fourth Street, La Grande, Oregon.

• 1953
Joseph L. Norquist is a medical missionary attached to the

Iambi Lutheran Hospital, P.O. Singida, Tanganyika, East Africa.

• 1956
Lt. Loren Rothstein has been discharged from the U.S. Navy

and returned home. His most recent duty station was at the
Naval Hospital, Great Lakes, Ill. .
• 1957

Lt. Merle S. Mark is now home following discharge from the
U.S. Navy. He has served with the medical corps of the First
U.S. Marine Brigade.

Anton F. Spraitz, Jr. has been appointed a Fellow in Obstet
rics and Gynecology at the Mayo Foundation, Rochester, Minn.

Edwin Tanquist, Jr., has joined his father, Dr. E. J. Tanquist
(Med. '22) in practice in Alexandria, Minn. Dr. Tanquist, Jr.
recently practiced medicine in Panama.

Robert W. Wilken has been named a Fellow in Radiology
at the Mayo Foundation, Rochester, Minn.
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• 1958
John R. Mulder is engaged in the general practice of medi-

cine at the Group Health Clinic in Seattle, Wash. Dr. Glenn 1...
Hartquist (Med. '58) and Dr. Mark Hafermann (Med. '59) are
associated with him. Dr. Mulder's address is 1722 E. 56th
Street, Seattle 5, Wash.

Otto Ravenholt is now established as Health Officer and
Director of the Topeka, Kansas County Health Department.
His wife, Marie, and children are with him, and the family has
moved into a home in Topeka. He interned at the U. S. Public
Health Service Hospital, Seattle, Washington.
• 1960

Robert Diamond was married Dec. 21, 1960 to Miss Susan
Winter of Minneapolis. The couple is now living in Torrance,
California, where the bridegroom is an intern at Harbor General
Hospital.

MEDICAL ALUMNI

Send your personal news to the MEDICAL BULLETIN
on the form below. Your contribution to "Alumni News" will
be welcome.

Name .

Address

Class of

--------------- -- - - --------------

Detach and mail to: The Editor

University of Minnesota MEDICAL BULLETIN
1342 Mayo Memorial
University of Minnesota
Minneapolis 14, Minnesota
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Coming Events
University of Minnesota Medical School

LIST OF CONTINUATION COURSES FOR PHYSICIANS

1960-1961

University of Minnesota
Center for Continuation Study

March 13-15

Feb. 27 March 1 .

January 26-28
February 6-8 .
February 13-18

March 17-18
April 17-19
April 20-22
May 1-3
May 8-10 .
May 11-13

May 15-19
June 1-3

Otolaryngology for Specialists
Anesthesiology for Specialists
Neurology for General Physicians and
Internists

Pediatrics for General Physicians and
Specialists
Allergy for General Physicians and
Specialists
Trauma for General Physicians
Internal Medicine for Internists
Otolaryngology for General Physicians
Ophthalmology for Specialists
Gynecology for General Physicians
Surgery for Surgeons
Proctology for General Physicians
Office Psychotherapy for General
Physicians

1960-61 all year. Cancer Detection for General Physicians

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 $30 for a two-day course, $50 for a three-day
course, and $75 for a one-week course. These are subject to change
under certain circumstances.

Specific announcements are sent out for each course to all members
of the Minnesota State Medical Association and to any physicians
who request information for a specific course, about six weeks to two
months before the date of the course. For further information write to:

DIRECTOR

DEPT. OF CONTINUATION MEDICAL EDUCATION

1342 MAYO MEMORIAL

UNIVERSITY OF MINNESOTA

MINNEAPOLIS 14, MINNESOTA
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A Word About

Memorial Gifts
The Minnesota Medical Foundation welcomes

your memorial contributions when an appropriate
occasion arises. Memorial gifts serve the living
and pay thoughtful tribute to the memory of a
friend or relative.

The Foundation will promptly acknowledge
your gifts to both the donor and the family of
the deceased. The gift will help finance the
Foundation's program for the advancement of
medical education and research. The Medical
School at the University of Minnesota will be
the direct benefactor.

Gifts should be sent to the Minnesota Medical
Foundation, 1342 Mayo Memorial, University of
Minnesota, Minneapolis 14, Minn.
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