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Staff Meeting Report

The Thymus as an Organ of Importance
in Immunobiology ~

ROBERT A. GOOD, M.D., PH.Dt

CARLOS MARTINEZ, M.D., PH.D.t

OLGA K. ARCHER, M.S. 7r

AGUSTIN P. DALMASSO, M.D.<I>

JAMES C. PIERCE, M.D.tt

BEN W. PAPERMASTERtt

The thymus plays an important role in immunobiology.

Resurgent interest in the thymus developed at the Univer
sity of Minnesota Hospitals with the observation that a pa
tient had developed so-called acquired agammaglobulin
emia in temporal association with an abnormality of the
thymus, namely benign thymoma. Since that time eight ad
ditional cases of benign thymoma were documented among
approximately 100 patients with acquired agammaglobu
linemia reported in the literature. It seems clears that this
combination of severe immunologic deficiency and abnor
mality of the thymus, both rare conditions, is more than
coincidental. Histologic and experimental studies were be
gun here in an effort to ferret out this relationship. How
ever, removal of the thymic tumor has not corrected the im
munologic deficiency in any instance. Histologic study of

* Presented at the Staff Meeting of the University Hospitals on Decem
ber 14, 1962 and aided by grants from the U. S. Public Health Service,
the National Foundation, the Minnesota Heart Association, the Ameri
can Heart Association, and American Cancer Society.
t American Legion Heart Research Professor, Department of Pediatrics
tAmerican Cancer Society Research Professor of Physiology, Depart

ment of Physiology
7r Non-service Fellow, Department of Pediatrics
if> USPHS Cancer Trainee, Department of Physiology
ttFellow, Department of Surgery
ttUSPHS Graduate-Medical Student Trainee, Department of Anatomy
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THE MEDICAL BULLETIN

the thymus tumor revealed primarily stromal overgrowth of
the organ, with little lymphoid tissue. By contrast, histo
logic study of the thymus in children with the congenital,
sex-linked recessive form of agammaglobulinemia revealed
no striking abnormalities.

Recently, patients with the so-called Swiss type of agam
maglobulinemia have been studied in both Boston and Min
neapolis. These were children with agammaglobulinemia,
severe immunologic deficiency, and low lymphocyte counts,
and all died before 16 months of age. This disease appears
to be inherited as a simple Mendelian recessive trait, and
may be associated with either complete absence of the
thymus gland or gross failure of its development. Cottier,
in the recent conference on thymic structure and function
held in Minneapolis, described the residual epithelial thy
mus in several of the Swiss-type agammaglobulinemia pa
tients who have been studied at post mortem in Switzer
land.

In a post-mortem analysis of a patient who died of Mme.
Louis-Bar syndrome (Boder and Sedgwick, 1958) it was
noted, parenthetically, that the patient lacked a thymus
gland. We have recently studied such a patient, with runted
growth, ataxia, telangiectasia, hypogammaglobulinemia,
and inordinate susceptibility to infection. This relationshi;J
further presses consideration of the role of the thymus in
developmental biology.

In studying patients with the immunologic deficiency
syndrome, we have been impressed repeatedly by the high
frequency of other hematologic abnonnalities, including 1)
aregenerative neutropenia, 2) persistent aregenerative
anemia, 3) a strange form of benign follicular lymphoma,
4) transient neutropenia, 5) absence of normal eosinophil
production, 6) lymphopenia, 7) hypoplasia of the entire
lymphoid system, and 8) granulomatous replacement of the
bone marrow.

During our studies of agammaglobulinemia in children,
we have seen two patients develop acute leukemia and
lymphoma, again probably more than a chance frequency.
It is of interest, in this connection, that at least in mice the
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thymus is clearly implicated in the development of the leu
kemic process. In one of the agammaglobulinemic children
in our group, the leukemic process presented as a massive
enlargement of the thymus interfering with blood supply
to the neck, chest and arms.

During study of an extraordinary family in which the
propositus had agammaglobulinemia and other members
had such diseases as idiopathic thrombocytopenic purpura,
disseminated lupus erythematosus, rheumatoid arthritis, re
current rheumatic fever, forme fruste of lupus erythemato
sus, bleeding tendencies, and the Giedion-Scheidegger
anomaly of serum protein formation, we have found that
one of the patients who died of lupus erythematosus had a
prominent thymoma. Recently Ziff, at the University of
Texas, described several instances of marked thymic en
largement in patients with manifestations of lupus erythem
atosus and myasthenia gravis.

In man, abnormality of thymic structure (and presum
ably also of function) has occurred in relatively high fre
quency in patients with aregenerative anemia or pancyto
penia. The association of abnormal thymic structure with
myasthenia gravis, a disease now known to have an auto
immune component, has been documented for many years.
To date, no explanation of these interesting relationships
has been forthcoming. Interpretation of these "experiments
of nature" suggests, however, that in spite of lack of infor
mation heretofore, the thymus plays an important role in
mammalian biology.

Studies in our laboratories a few years ago seemed to in
dicate that, with the methods used for analysis, thymic
ablation in adult rabbits did not interfere with immuno
logic capacity. However, even after these discouraging re
sults, we insisted that the association of agammaglobulin
emia and thymic abnormality indicated some relationship
between thymic structure and function on the one hand
and immunologic competence on the other.

In the meantime, through an extraordinary application of
serendipity, Bruce Glick and two of his graduate students,
Jaap and Chang, at Ohio State, discovered that the thymus
like bursa of Fabricius in the chicken plays an important
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role in the development of immunologic competence in that
animal. This work, confirmed by a group of investigators
led by Dr. Harold Wolfe of Wisconsin, provoked our at
tention, and Papermaster, from our laboratories, visited
these investigators and returned to pursue enthusiastically
studies of the effect of extirpation of the chick bursa at
hatching or hormonal suppression of its development on
the subsequent immunologic capacity of the chicken. With
his confirmation and extension of the work of Glick and his
associates and of Wolfe et aI., we knew where to go in our
studies of the role of the thymus in immunobiology, that is
to a study of the effect of neonatal thymectomy on immu
nologic development in mammals. The first results of our
work, presented by Archer and Pierce at the Federation
meetings in Atlantic City in 1961, established that thymic
ablation in the newborn rabbit results in relative immu
nologic incompetence of these animals during adult life.
Although these observations in the rabbit were somewhat
inconsistent, the results of our early studies of the effects
of neonatal thymectomy in mice were discussed at this
meeting. Complete thymectomy of mice at birth impairs
growth, inhibits development of homotransplantation im
munity, and limits the capacity for development of circu
lating antibody. Immunologic capacity of spleen cells from
neonatally-thymectomized mice is severely compromised,
even when the cells are introduced into F 1 hybrid animals
whose own thymus is normal structurally and presumably
normal functionally.

Further, it has been shown that thymectomy of mice in
adult life interferes with skin homograft immunity in non
H-2 systems, as well as development of immunity to tum
ors. Finally, it has recently been discovered by Miller in
England, Auerbach in Wisconsin, and Archer and Good at
Minnesota that the thymus is necessary for normal recov
ery of the lymphoid tissue and immunologic capacity fol
lowing total body irradiation. Thus, the thymus has been
found to playa key role in the ontogeny of immunity and
the maintenance of immunologic capacity in mammals.

Recent studies by Papermaster and Good indicate that
the thymus also occupies a key position in the phylogenetic
development of adaptive immunity.

149



THE MEDICAL BULLETIN

Thus, during the past several years a Rood of evidence
has come from our own laboratories and laboratories else
where which is best interpeted as an indication that the
thymus is a key organ in immunobiology. Extensive experi
ments are underway on the modus operandi of this biologic
function.

Staff Meeting Report

Cholesterol Degradation and Excretion in Man;:'

RICHARD B. MOORE, M.D.t

ANCEL KEYS, PH.D. t
JOSEPH T. ANDERSON, PhD.tt

IVAN D. FRANTZ, JR., M.D. H I
Healthy human beings excrete approximately one gram of

cholesterol daily, about half as bile acids and half as un
saponifiable materials. The daily excretion of both fractions
is increased if the fat in the diet has a high ratio of poly
unsaturated to saturated fatty acids, and this effect may ac
count for the decreased concentration of cholesterol in the
serum observed under these conditions.

* From a report at the Staff Meeting, University Hospitals, on November
30, 1962. The study was aided by grants jrom the Lije Insurance Medi
cal Research Fund and the U. S. Public Health Service
tMedical Fellow Specialist, Department oj Internal Medicine

tt Projessor, Laboratory oj Physiological Hygiene, School oj Public
Health
i Projessor and Director, Laboratory oj Physiological Hygiene, School

oj Public Health
iiProjessor, Department oj Internal Medicine
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For some years now it has been fairly widely accepted
that the substitution of polyunsaturated for saturated fats
in the diet causes a decrease in the concentration of choles
terol in the blood. The mechanism of this drop is not well
understood. Several groups of investigators, using chemical
methods of analysis, have reported increased cholesterol
excretion in the stools. Since the degradation products of
cholesterol are numerous and their exact nature not com
pletely established, these methods leave something to be
desired. Helman and his co-workers measured cholesterol
excretion in a single human subject with the help of C 14 la
beled cholesterol, and also reported a small increase during
the feeding of polyunsaturated fats. We felt that this ques
tion was of sufficient importance to warrant more extensive
study in several subjects, with an attempt to differentiate
the unsaponifiable and acidic excretion products.

Experimental Plan

The principles on which our technique is based are as
follows: The subject is given a dose of labeled cholesterol
intravenously. The specific activity of the blood cholesterol
is measured at frequent intervals. The bile acids and unsa
ponifiable lipids are extracted from the stools, and the total
radioactivity measured. The number of milligrams of cho
lesterol excretion products in each fraction can then be cal
culated, making use of the assumption that the endogenous
cholesterol excreted has the same specific activity as the
blood cholesterol. This assumption has previously been ver
ified in our laboratory in a subject on a sterol-free diet. This
technique circumvents all difficulties arising from the im
possibility of separating exogenous cholesterol and plant
sterols from the unsaponifiable excretion products, and also
the difficulty due to the unknown structure of the fecal
bile acids.

Five healthy young men were fed from a metabolic kitch
en. The experiment was divided into three periods of 16
days each. All subjects received approximately 40% of
calories from fat. For three of the subjects, the fat during
the first period came predominantly from butter. During
the second period it came from saffiower oil. During the
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Table 1
AVERAGE DAILY FECAL CHOLESTEROL EXCRETION OF INDIVIDUAL SUBJECTS (in mg)

(Average of 3 or 4 four-day collections during each experimental period)

I SUBJECT BUTTER DIET SAFFLOWER OIL DIET EXERCISE PERIOD'* I

T UM BA T UM BA T UM BA

<: I 980 602 392 1072 647 469 1459 855 528
p.,
~ V 829 299 533 1I03 388 652 1I18 421 714
0

"" VI 1013 479 494 1294 642 673 1250 703 5450

j:Q

p., III 854 422 455 1075 573 506 962 468 473
~
0 IV 1I34 608 490 1I82 672 483 954 519 394

""0
'*During Exercise Period: Group A on Safflower Oil Diet; Group B on Butter.

T =Total UM = Unsapon. Material BA = Bile Acids

'l"UQ40 4 Nil IN.; ,W ,\II,-f' •.~~~,l'IlII","~J;llI'$.", &?'!M!'i'I'i+""",~"¥"",,.,"""ii''''''~~'l'#'''''''''''''''''''''''''''~';::;:;:''''''c'~,4f'.o,'H¥#)k~ ,.Pi "'0ii'4H"~l'i.¥,·.,<-""~~,,,_,,,... ,,,,,,,,_, ,_,_",_."",.,,~
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third period the diet remained constant in composition with
an increase in calories from 3200 to 4200, and the men exer
cised for two hours a day on a treadmill. The procedure in
the other two subjects was similar, with a reversal in the
order.

Changes in Blood Cholesterol

The blood cholesterol levels in our subjects showed the
usual response to alterations in diet. When safflower oil was
substituted for butter, the cholesterol concentration fell an
average of 28 percent. In those subjects in whom the di
etary sequence was reversed, a similarly large fall occurred
when the safflower oil diet was initiated, with a prompt
return to control levels when butter was substituted.

Method of Analysis of StooLs

Four-day metabolic periods were used. The collection
was homogenized in a Waring blender and extracted with
hot ethanol. Saponification was carried out with potassium
hydroxide. The unsaponifiable material was extracted with
petroleum ether. Suitable back extractions were made with
aqueous alkali, and the combined aqueous-ethanolic frac
tions were considered to contain the bile acids. This tech
nique is rather simple, but preliminary studies with coun
ter-current methods indicated that the separation is com
plete. The alcohol extract, the non-extractable residue, the
unsaponifiable fraction, the bile acids, and the original raw
stool sample were all subjected to wet combustion and the
C140 2 assayed in an ionization chamber with the aid of a
vibrating reed electrometer. This technique is tedious and
time-consuming, but it is particularly suitable for large
samples of low specific activity and widely diHering physi
cal properties. Balance sheets were prepared in every case,
and virtually 100% of the C14 in the original feces was ac
counted for. Something less than 5% proved to be unex
tractable, and constantly so.

Results

In Table I the excretion of unsaponifiable materials and
bile acids is summarized for each subject under the various
experimental conditions. It is apparent that total cholesterol
excretion products increased in every subject during the
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samower oil period. Excretion of unsaponifiable matter also
increased in all, and bile acid excretion increased in all but
one. The average increase in total cholesterol excretion was
206 mg/day, in unsaponifiable lipids, 104 mg/day, and in
bile acids, 102 mg/day. These diHerences were statistically
significant at the following levels of confidence: 99.5%,
98%, and 97%, respectively.

Discussion
The increased degradation and excretion of cholesterol

when samower oil is substituted for butter in the diet is
easily sufficient to account for the rapid fall in blood choles
terol which occurs. The mechanism responsible for this ef
fect remains obscure.

The authors acknowledge with gratitude the assistance 0/ Judith E.
Grev and Gayle C. Frohlich, laboratory technologists.

Staff Meeting Report

Humoral Transplantation Immunity'"
WARREN J. WARWICK, M.D.t
OLGA K. ARCHER, M.S.!
STANLEY J. MONSON7T
ROBERT A. GOOD, M.D., PH.D. <P

Immunity is a noncognitive process in which the reti
culoendothelial cells of an animal recognize "non-self" sub
stances and react against them. Once an immune state has
developed a second recognition of the antigen arouses a
more rapid and intense resistance. The intensity of the reac
tion against the antigen is normally measured in titers of
antibody produced. The production of antibody in an im-

* Presented at the Staff Meeting 0/ the University Hospitals on Decem
ber 14, 1962 and aided by grants from the U. S. Public Health Service,
the American Heart Association, the Minnesota Heart Association, and
the National Foundation
t Assistant Professor, Department of Pediatrics
tNon-service Fellow, Department of Pediatrics
7TPre-medical Student, University of Minnesota
iPAmerican Legion Heart Research Professor, Department of Pediatrics
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mune state is so characteristic that the absence of antibody
by usual methods of detection after homograft rejection left
the mechanism of the process in doubt. That the homograft
phenomenon is an immunologic reaction was established
by the following sequence of events. A first set graft, i. e.
the initial graft between two animals, begins to grow nor
mally on the recipient but is gradually destroyed. If after
the first set graft is destroyed, two new grafts are placed on
the recipient, one from the donor (a second set graft) and
the second from a third animal (another first set graft), the
second set graft is rapidly destroyed while the first set graft
is rejected slowly in the manner of the original first set
graft. These events show that the grafted tissue is recog
nized as foreign, that the recipient develops specific resis
tance toward the grafted tissue, and that a second contact
with the graft antigens produces a more rapid expression
of immunity.

Further study of homografts has shown that transplanta
tion immunity is not directed against tissue antigens but
against individual antigenic factors in the graft donor. Any
living tissue used as a first set graft will immunize the re
cipient so that a subsequent graft will be rapidly rejected.
For example, the intravenous or intraperitoneal injection
of white blood cells will induce transplantation immunity
that can be demonstrated by the second set rejection pat
tern.

Testing for transplantation immunity with the second set
graft has the disadvantage that five to six days are re
quired to show the immunity and that the immunity is en
hanced during the period of the test.

Since white cells will induce transplantation immunity,
it seemed reasonable that the metabolic activity of passive
ly transferred white blood cells would be altered if trans
plantation immunity were present. This has been shown to
be true in that depression of antibody synthesis by trans
ferred lymphocytes occurred when the recipient had had
a previous tissue graft. This system also takes several days
for antibody production to be evident and for the second
ary response to develop.
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However, another capacity of transferred lymphocytes,
the cutaneous reaction of delayed hypersensitivity, is also
altered by a prior homograft, and a test and reading can
be obtained within 24 hours. In our system delayed hyper
sensitivity to streptokinase was induced in New Zealand
white rabbits by infection with DeMateo strain, type 12,
group A beta hemolytic streptococcus. When spleen and
lymph node suspensions were injected intravenously, trans
fer of delayed sensitivity was demonstrated within 24 hours.
In a series of experiments to test individual specificity, rab
bits previously grafted with skin from the lymphocyte don
or uniformly failed to manifest the passively transferred
delayed type hypersensitivity, while control homografted
and unoperated control rabbits uniformly accepted the
transfer.

The next step was to determine how soon after homo
grafting transplantation immunity developed and how long
after rejection of the homograft it persisted. With our test
transplantation immunity was detected in some rabbits as
soon as four days after grafting and in others as late as
as eight days after grafting. After eight days and for the
next three weeks almost all animals blocked the passive
transfer. But five weeks after the homograft, the immunity
as detected by this method had disappeared (Table 1). This
is an early loss of immunity when compared to the long
duration of the "second set" phenomenon, and suggested
that this test might be detecting the presence and disap
pearance of circulating transplantation antibody. If so, in
vitro incubation of the hypersensitive lymphocytes with
serum from the graft recipient prior to transfer to an un
operated rabbit should block the passive transfer of de
layed type hypersensitivity, whereas in vitro incubation
with serum from a control homografted rabbit should per
mit the passive transfer. This proved to be true.

At various intervals after grafting, 5 ml. of immune and
control post-homograft serum were incubated with the
donor's hypersensitive lymphocytes. With this qualitative
test, none of the rabbits had demonstrable circulating anti
body five days after grafting, but all of the rabbits had anti
body ten days after grafting, and about 30 per cent had
demonstrable antibody 15 to 25 days after grafting (Table
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1). No antibody was demonstrable five weeks after grafting.
This conclusive demonstration of antibody activity at the

time of homograft rejection, directed specifically against
the graft donor, may eventually lead to in vitro slide or test
tube tests for the presence or absence of transplantation
antigens, and to ways of circumventing the homograft
phenomenon so that tissues can be grafted from person to
person.

TABLE I
CHRONOLOGIC DEVELOPMENT OF

TRANSPLANTAnON IMMUNITY

Per cent having transplantation immunity detected by the
passive transfer of delayed hypersensitivity test

Blocked transfer in a
norma] animal by in
vitro incubation with

Blocked transfer in the serum from the homo-
intact graft recipient graft recipient

2-3
4-8
9-13

14-18
19-23
24-28
29-33
34-38

o
50 0

100 100
80 30

100 30
100 40

o 0
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Circadian (About 24-Hour) Rhythms in
Experimental Medicine (t

FRANZ HALBERG, M.D.t

Circadian Systems. Cells, tissues, organs, organ-systems or
organisms, or groups of these entities, may be viewed as
circadian systems if they exhibit changes with the frequency
of about 1 cycle per day. Information from 24-hour-syn
chronized circadian system analysis provides desirable con
trol data in the form of circadian charts and new endpoints
for experimental biology and medicine.

Phase-shifting. By manipulating the social routine of man
or the lighting regimen of the animal laboratory, the exter
nal timing of circadian rhythms, i.e., their timing as to the
local clock hour, may be shifted along the 24-hour scale.
This applies to many functions at different levels of mam
malian organization, ranging from mitoses in mice to
steroids in man.

Free-running. Circadian rhythms persist under conditions
of constancy in physical environmental factors, as far as the
latter conditions can be achieved on earth. Tests of their
persistence are now being planned in organisms sent to
outer space. On earth, organisms maintained in constant
darkness or constant light show average circadian periods
that usually deviate from exactly 24 hours, by minutes or
by a few hours. We have tentatively called these periods
free-running ones, by analogy to a free-running oscillator.
\Ve know of no exact environmental counterparts to such
periods. This does by no means imply that the organism,
an open system, is no longer affected by environmental in
fluences, periodic or other. The free-running period does
suggest, however, the operation of intrinsic mechanisms in

*Presented at the Staff Meeting of the University Hospitals on Decem
ber 7, 1962

tProfessor of Experimental Pathology, Department of Pathology
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Circadian system physiology is not merely a study of

clock-hour effects. The trivial response spectrum of this
figure approximates factual observation (see text). Such
pitfalls can be avoided by circadian system analysis.
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the maintenance of an organism's circadian periodic be
havior. Free-running circadian rhythms also are of method
ologic interest, since, for example, the peak of a given rhy
thmic function with such a period will occur at a different
time each day, as illustrated in Fig. 1 and documented by
many investigators.

Fig. 1 shows on top the time-course of a given circadian
rhythm in 24-hour-synchronized controls and desynchro
nized experimentals. Many physiologic functions (y) can
be assumed to be circadian periodic in two experimental
groups being compared. Yl could represent a 24-hour syn
chronized case, while Yz could differ in period from Yl by
160 minutes in time. On the plot, Yl and yz start out in
phase at 06, in each case. Note that the difference between
the two groups being compared once a day, 24 hours apart,
at one or the other clock hour (see Fig. 1, ordinate) will un
dergo drastically different changes with time, simply as a
function of the particular clock hour chosen for observation.
Similar patterns may be found in a plethora of publications
on functions previously demonstrated as circadian periodic,
but their value as such seems questionable.

An important reason for the recording of responses in
health and disease is our motivation to replace what we find
missing and to remove what seems to be excessive. Let us
consider, therefore, what we gain for therapeutic action
when our judgment rests on responses such as those in this
figure. Working daily at noon, one records a "drop", e.g., in
a biochemical value of a patient; replacement therapy
seems justified. This can be disputed - and should be - by
a colleague working at midnight, who found a "rise" and
recommends the opposite treatment. Whether or not a "re
sponse" is contested matters little; actually, the undisputed
"result" is the more dangerous one, since it forms the basis
of unwarranted clinical action. Moreover, in this figure, Yl
and Yz were computed and drawn so as to differ in their
circadian period by 160 minutes. The monophasic and bi
phasic responses thus "occurred" within a few days. Ob
viously, if the difference in the periods of Yl and Yz is small
er, these responses will be the same in principle but will
"occur" more slowly - during weeks, months, or years. Such
responses are controlled as to time of day but not as to cir-
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cadian system phase; they seem to be amenable to more
meaningful resolution after scrutiny by circadian system
analysis.

Underlying Factors. A circadian periodic sequence of re
lated cellular processes is governed in the mammal by ad
renal and other juxtaposed and superimposed controls, Fig.
2. Adrenal factors contribute critically to the maintenance
of certain circadian rhythms of man and mouse but appear
to be dispensable for the maintenance of other circadian
rhythms in the same mammals. Note that in Fig. 2 the adre
nal is drawn as a prominent endocrine control of certain
circadian rhythms but it is not sketched as their sole
governor.

Hormone Effects. The detection of an effect of pituitary
growth hormone in vivo or the response of the mouse adre
nal to pituitary adrenocorticotropic hormone, in vitro as
well as in vivo, have been shown to depend upon the time
relations among the organism's circadian rhythms, i.e., the
circadian system phase.

Resistance to Injury. A mammal's circadian time structure
at the moment of exposure to injury can predictably tip the
scale between death and survival - following the admin
istration of agents ranging from physical ones such as
noise, to bacterial endotoxins and even drugs.

Variance Spectra. Circadian functional integration and
adaptation provide but one component to the broader
spectrum of physiologic frequencies. All of these compo
nents can be quantified by variance spectra. Thereby one
endeavors, e.g., to gauge disease and/or drug effect - in
the absence of fever or hypothermia-by changes in the cir
cadian and other components of body temperature. Fig. 3
illustrates a thermovariance-shift in a female human sub
ject. It occurred in the absence of fever or hypothermia and
was quantified by the thermovariance spectrum. Note that
a circadian component is prominent in the spectra on top
and bottom (before and after Reserpine® administration).
In this case the variance has been spread out into other
frequency domains during Reserpine administration
(middle).
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Conclusion. Organisms evolved on earth represent circa
dian systems. Pertinent temporal parameters of such sys
tems provide a desirable control in any work on functions
demonstrated to be rhythmic. In this connection, an indica
tion of time of day of sampling, in clinical tests or labora
tory work without further qualification, is not a sufficient
methodologic p~ecaution since circadian rhythms may be
phase-shifted or free-running, circumstances that lead to
pitfalls sketched in Fig. 1.

Resistance to injury from a variety of agents and the ef
fect of certain drugs and hormones depend significantly
upon circadian system phase.

Variance spectra provide endpoints of potential use to
the experimental pathologist and pharmacologist by re
vealing the significance of changes in the circadian com
ponent as well as in other aspects of a broad domain of
physiologic frequencies, in health and disease.

References can be obtained from the author.
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AluIllni News

Dr. Wangensteen (R), and Dr. Larson

Dr. Owen H. Wangensteen, (Med. '21), distinguished serv
vice professor and chairman of the Department of Surgery,
University of Minnesota Medical School, was recipient of
the first Harold S. Diehl Award of the Minnesota Medical
Alumni Association. The award was presented by Dr. Leon
ard W. Larson (Med. '21), Bismarck, N. D., at the Associa
tion's 25th annual meeting, citing Dr. Wangensteen's "out
standing service, effective counseling of students, important
contributions to new surgical techniques, and untiring ef
forts which established the Department of Surgery as one
of the nation's finest."
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The award is named in honor of Dr. Harold S. Diehl
(:\1ed. '18), who was dean of the College of Medical Sci
ences from 1935 to 1957. He is now senior vice president
for research and medical affairs, American Cancer Society.

More than 50 members of the Class of 1937 gathered for
their 25th anniversary reunion at the meeting, and pledged
$10,000 to the Medical Student Center Project, a special
project of the Association.

The Association enlarged its Board of Directors to 24
members. Elected to the Board were:

Dr. Osmond Wisness (Med. '45), Dr. Emerson E. Hoppes
(M.S. '47), Dr. Henry W. Quist (Med. '43), Dr. Kenneth R.
Larson (Med. '43), Dr. George W. Janda (Med. '48), Dr.
Leonard Arling (Med. '36), Dr. Robert Hugh Monahan
(Med. '42), Dr. Arnold Joseph (Moo. '56), Dr. Neil Palm
(Med. '51), Dr. Kenneth Manick (Moo. '60), Dr. Wayne
Hoseth (Med. '46), Dr. Don Sterner (Med. '43), Dr. V. J. P.
Lundquist (Moo. '42), Dr. Sheldon Lagaard (Moo. '43), Dr.
Byron B. Cochrane (Moo. '38), and Dr. Reuben Berman
(Moo. '33). Dr. Charles J. Beck (Med. '40), North St. Paul,
Minn., is president of the Association.

MEDICAL STUDENT CENTER PROJECT

More than $75,000 in cash and pledges has been
collected to date for the Medical Student Center
which will be built in 1963 at the University of Min
nesota Medical Center. Construction will begin in
April, with completion planned in time for the Fall
term of the Medical School.

The Minnesota Medical Alumni Association, spon
sor of the project, will seek an additional $25,000 in
gifts from alumni and friends during the final phase
of the fund raising campaign next Spring. The
$100,000 project was begun in 1961.

166



Alumni Notes

... 1918
Donald McCarthy was chosen president-elect of the Min

nesota State Medical Association at its 1962 annual meeting.
He is supervisor of professional services at the Minneapolis
V. A. Hospital and for many years was on the clinical teach
ing staff of the Medical School.
... 1919

Anderson C. Hilding, pathologist and researcher at St.
Luke's Hospital, Duluth, Minn., is the recipient of a three
year grant totaling $121,213 from the U. S. Public Health
Service. He will study new aspects of the physiology of
respiratory epithelium, particularly with respect to the
manner in which cigarette smoke and air pollutants are
deposited in the bronchial tree.

Hyman S. Lippman, director of the A. H. Wilder Child
Guidance Clinic, St. Paul, Minn., is the author of a new
book, "Treatment of the Child in Emotional Conflict,"
published by the McGraw-Hill Company, New York, 1962.
He is a clinical professor of psychiatry and pediatrics at
the University of Minnesota Medical School.
... 1920

Earl Crow has joined the medical staff at Glen Lake
Nursing Home in Oak Terrace, Minn., where he will care
for tuberculosis patients. He was associated with the State
Sanatorium at Ah-Gwah-Ching for the past 15 years.
... 1921

Louis A. Hauser, New York City, was in Europe earlier
this year and regretted missing the 40th anniversary re
union of his class held in Minneapolis June 8, 1962. He is
still active in practice, and has recently formed a partner
ship practice in gastroenterology. He lives at 80 Macdougal
St., New York 12, N. Y., and is an instructor in medicine
at Cornell University Medical College.
... 1924

Mario M. Fischer, Duluth, Minn. public health officer
since 1932, was recipient of the 1962 Albert J. Chesley
Award of the Minnesota Public Health Association.
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A 1926
Erling Ostergaard has joined the medical staff at the

Elbow Lake, Minn. Clinic, following 18 months of medical
service among the Navajo Indians at the Rock Point Mis
sion, Arizona. He formerly practiced for 12 years in Evans
ville, Minn.

A 1927
Sumner S. Cohen is now president of the Tuberculosis

and Health Association of Hennepin County. The Minne
apolis physician is medical director of the Glen Lake State
Sanatorium. Dr. Earl T. Opstad (Med. '46) is vice president.
At its 58th annual meeting in June, the Association honored
Dr. H. E. Drill, (Med. '28), outgoing president, who has
been active with the group for more than 28 years.

JAMES E. pERKINS

FRANCIS W. LYNCH

168

James E. Perkins, managing director
of the National Tuberculosis Association
since 1948, received the Bronfman Prize
for public health achievement from the
American Public Health Association at its
89th annual meeting. He is also holder of
the University of Minnesota's Outstand
ing Achievement Award.

A 1929
Francis W. Lynch was elected president

of the Minnesota Academy of Medicine
on April 11, 1962, succeeding a University
of Minnesota Medical School colleague,
Dr. C. Donald Creevy. Dr. Lynch is Pro
fessor and Head of the Division of Derma
tology, and Dr. Creevy is Professor and
Head of the Division of Urology. Dr.
H. B. Sweetser, Jr., of Minneapolis, is vice
president, and Dr. James B. Carey, Jr.,
Associate Professor of Medicine, was re
elected Secretary-Treasurer.
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A 1932
Kenneth P. MaIvey, University of Minnesota Students'

Health Service physician, spent last summer at the Univer
sity of Bristol, England, on exchange duty with a British
physician who filled his post in Minneapolis. The exchange
included occupying each other's residence and using each
other's automobile, and the families of both doctors went
along.

Albert E. Ritt, St. Paul, was named President-Elect of
the American Academy of General Practice at the group's
annual meeting in Las Vegas, Nev. last April. He will
become president of the AAGP in 1963.
A 1933

Irvin Kerlan has been retired for health reasons since
August from the U. S. Food and Drug Administration. Ear

lier this year he received the Award of
Merit, highest honor of the U. S. F. D. A.,
for "sustained contributions to high quali
ty of service, particularly in the fields of
hazardous substances and the adverse ef
fects of drugs." He has been chief of the
research and reference branch of FDA's
bureau of medicine, and holder of the
University of Minnesota's Outstanding
Achievement Award (1961). Dr. Kerlan
became associated with the FDA in 1941,
and is donor of the Kerlan Collection of

Books for Children, now housed at the University of Min
nesota's Walter library.

Mark P. Virnig and his brother, Richard P. Virnig (Med.
'42), have opened a new medical center at Wells, Minn.
A 1935

Carroll J. Bellis has been appointed professor and chair
man of the department of surgery at the newly-accredited
California College of Medicine, Los Angeles, Calif. He has
been in private practice in that area since 1946, and holds
M.S. and Ph.D. degrees from the University of Minnesota.

L. O. Underdahl was elected president of the staff of the
Mayo Clinic on Nov. 19, 1962. He joined the staff in 1946,
and became head of a section of medicine in 1955.
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A 1938
Erling T. Hauge is current president of the medical staff

at Swedish (Minneapolis) Hospital. Dr. William H. Card
(Med. '47) is secretary-treasurer.

A 1939
Robert J. Anderson was appointed chief

of the Bureau of State Services, U. S. Pub
lic Health Service, in Washington, D. C.
He assumed his duties July 1 after serving
as deputy chief for two years, with princi
pal duty of direction of the Bureau's en
vironmental health programs. Dr. Ander
son's entire professional career has been
spent with U.S.P.H.S. He is a native of
Zumbrota, Minn.

ROBERT J. ANDERSON
William E. Proffitt was elected to the

executive board of the Minnesota Alumni
Association, and has completed his second year as team
physician for the Minnesota Twins Baseball Club.

A 1940

Robert W. Hollenhorst, member of the section of oph
thalmology at the Mayo Clinic, is president of the Minne
sota Academy of Ophthalmology and Otolaryngology for
1962-63. The Academy is the oldest medical specialty so
ciety in Minnesota, having been organized in 1911. Dr. Hol
lenhorst was appointed to the Mayo Clinic staff in 1948.

A 1943
Benjamin Bofenkamp, Minneapolis otolaryngologist, was

elected vice president of the Minneapolis Chamber of Com
merce.

A 1944
James W. Reid is president of the recently-completed

Divine Redeemer Memorial Hospital, South St. Paul, Minn.

E. Harvey O'Phelan, Minneapolis orthopedic surgeon, is
the consulting orthopedist to the University of Minnesota
athletic department, succeeding Dr. Donald R. Lannin
(Med. '40), St. Paul.
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A 1946
Donald R. Nelimark is chief of staff at the Virginia Mu

nicipal Hospital, Virginia, Minn., succeeding Dr. Isaac M.
Prlina (Med. '53).

A 1953
James R. Jude was promoted to assistant professor of sur

gery this year at the Johns Hopkins Medical Institutions.
Harold Katkov, who practices pediatric cardiology, is

now associated with Dr. Robert D. Semsch (Med. '43) and
Dr. Deane A. Peterson in Wayzata, Minn.

James C. Melby was appointed an associate professor of
medicine at Boston University Medical Center, and Head
of the Section on Endocrinology at Massachusetts Memor
ial Hospitals and Evans Memorial Research Laboratories.
Both posts were assumed Sept. 1, 1962. He was formerly on
the faculty of the University of Arkansas Medical School.

A 1955
Lee M. Griffin is now in Tigre province, Ethiopia, where

he is practicing and directing a 60-bed hospital established
by the American Lutheran Church.

A 1956
Mitchell J. Rosenholtz completed his service with the

U. S. Army earlier this year and on Sept. 1 was appointed
an assistant professor of pathology at the University of
Maryland, Baltimore, Md. John Josse, also of the Class of
1956, is engaged in basic physical chemistry research at
Johns Hopkins Medical School.

Gene R. Savelkoul was elected chief of the medical
staff at St. Michael's Hospital, Sauk Centre, Minn. He
resides in nearby Belgrade, Minn.

A 1958
Lowell W. Barr, a native of Albert Lea, Minn., has re

turned there to practice pediatrics in association with the
Albert Lea Medical and Surgical Center.

Loren R. Leslie has been elected a partner in the Olm
sted Clinic, Rochester, Minn. He has been associated with
the Clinic since 1961.
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.. 1958
Stuart B. Walker is now associated in practice with the

East Range Clinic, Aurora, Minn. He received his dis
charge from the U. S. Air Force in May, 1962, after serving
as a flight surgeon at Turner Air Force Base, Georgia. With
him at home in Aurora are his wife, Judith, and two child
ren; Stuart, age 3, and Elizabeth, age 2.

Gerald T. Mullin, Jr. was married June 30, 1962 in Ro
chester, Minn. to Margaret Lawler, daughter of Mr. and
Mrs. Francis H. Underwood of that city. Dr. Mullin is a
fellow in the Mayo Foundation.

Thomas A. Stolee was appointed assistant medical direc
tor for the North Central Home Office of the Prudential
Life Insurance Company in Minneapolis, Minn. He and his
wife, Lorraine, live at 5134 Richmond Drive, Minneapolis
24.
.. 1960

Bruce C. Nydahl is now serving with the U. S. Army
Medical Corps, and is assigned to the U. S. Army Hos
pital, Ft. Jay, Governor's Island, New York, N. Y. He is on
the internal medicine service, and expects to remain in the
Army until June, 1964.

Betty Jeanne Oseid was married April 28, 1962 to Dr.
Michael E. Carey, a resident in surgery at the University
of Minnesota Hospitals. The bride is a resident in pedia
trics at the Hospitals, and is the daughter of Mr. and Mrs.
Clarence P. Oseid, Bemidji, Minn.

CHANGE-OF-ADDRESS NOTICE
Name _

Present Address _

Change to: (Effective: ,
Streetl- _

City _Zone _
State _

Detach and mail to:
University of Minnesota Medical Bulletin
Box 193 - University Hospitals
Minneapolis 14, Minn.
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I Medical School News I

The Division of Child Psychiatry is noting its 25th year
as a unit of the Medical School and University Hospitals.

Dr. Reynold A. Jensen, (Med. '35), direc
tor, reports approximately 7,000 children
up to the age of six years have been seen
since 1938 for study, diagnosis, and treat
ment. Ten years ago the Children's Psy
chiatric Hospital began operating as an
integral part of University Hospitals.
Through Oct. 5, 1962, a total of 998
children had been admitted.

The Division and Children's Psychiat
ric Hospital were approved in 1959 as a

REYNOLD A. JENSEN training center for career child psychia-
trists. They have also served as a teaching and research
facility for medical students, residents in pediatrics, psy
chiatry, and child psychiatry, clinical child psychology, oc
cupational therapy, and others.

The Division was established with the aid of the Com
monwealth Fund of New York City, and the Stevens Ave
nue Home for Aged Women and Children, Minneapolis.
After seven years of operation, the University of Minne
sota assumed full fiscal support. Significant individuals in
the establishment of the Division were Dr. Harold S. Diehl,
Dr. Charnley McKinley, the late Dr. Irvine H. McQuarrie,
and Mr. Ray Amberg.

Dr. Jensen is the only remaining member of the original
staff. Today's staff includes two child psychiatrists; two
clinical psychologists; one social worker, and full time
trainees in child psychiatry, psychiatry, pediatrics, and clin
ical child psychology.
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University Hospitals News

The University Hospitals Auxiliary was hon
ored Nov. 13 with a Certi6cate of Outstanding
Service by Mr. Ray Amberg, director of the Uni
versity of Minnesota Hospitals. Accepting the
award was Mrs. John J. Bittner, chairman of the
Auxiliary, which is affiliated with the Faculty
Women's Club. Founded in 1930, the Auxiliary
provides a variety of services and 6nancial con
tributions to meet needs which the Hospitals
cannot meet with budgeted funds.
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ALUMNI DEATHS

'" 1899
Dr. Fred P. Strathern, St. Peter, Minn. Died Aug. 24, 1962

in St. Peter, where he had practiced for 50 years. Believed
to be the oldest living alumnus of the Medical School, he
was prominent for many years in state Tuberculosis Asso
ciation work. Survivors include a brother, Dr. M. L. Strath
ern (Med. '07), Gilbert, Minn., and a son, Dr. C. S. Strath
ern (Med. '35), who was associated in practice with his fath
er in St. Peter.

'" 1903
Dr. Josephine Stickelberger, St. Paul, Minn. Died Sept.

10, 1962, at the age of 92. She practiced in North Dakota,
retiring at the age of 76.

'" 1913
Dr. S. Arthur Nesse, Valley City, N. D. Died Sept. 19,

1962 at the age of 74. He had practiced in Valley City since
1954.

'" 1924
Dr. Arild E. Hansen, Berkeley, Calif. Died Oct. 15, 1962

at the age of 63. Former professor and acting head of the
department of pediatrics, University of Minnesota, and later
head of pediatrics at the University of Texas medical
school, Galveston. Since 1958 he was head of Bruce Lyon
Memorial Research Laboratory, Oakland, Calif.

Dr. Hansen was a native of Minneapolis, widely known
for his research in nutrition, and was a holder of the Uni
versity of Minnesota's Outstanding Achievement Award.

'" 1929
Dr. Clarke H. Barnacle, Denver, Colo. Died Oct. 4, 1962

as a result of heart failure. He lived and practiced psy
chiatry in Denver for the past thirty years.

Dr. Maurice W. Quigley, Minneapolis, Minn. Died April
15, 1962, of coronary occlusion. He was 64 years old, and a
veteran of World War II.
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... 1929
Dr. Sherman T. Stenberg, San Fernando, Calif. Died

June 2, 1958 of a myocardial infarction at age 58. He was
chief of the outpatient service at San Fernando V. A. Hos
pital, and a member of the American Thoracic Society.

... 1933
Dr. Emily R. Hautau, East Lansing, Mich. Died Feb. 15,

1962, age 54, of cancer. She had been a public health physi
cian in Michigan since 1937.

... 1934
Dr. E. Graham Howard, Spring Valley, Minn. Died Sept.

.5, 1962 of a coronary occlusion, age 55. Formerly practiced
in Mapleton, Minn. He was a native of Johannesbmg, South
Africa.

... 1936
Dr. Stanley J. Simons, Seattle, Wash. Died July 23, 1962

of a heart attack. He was 51 years old, and had formerly
practiced in Akeley, Minn.

Memorial Gifts
Memorial gifts to the Minnesota Medical Founda

tion have been received recently in memory of: \)

Mr. Andrew Kuehn Mr. Donald R. Donlevy
Sioux Falls, S. D. Mound, Minn.

Mr. Joseph Schliner Mrs. Rachel Lazarow
Minneapolis, Minn. Detroit, Mich.

Mr. Dennis C. Olson Mr. Page Tripp
Crookston, Minn. Faribault, Minn.

Mr. Michael C. Webster
Minneapolis, Minn.

Memorial contributions are a practical means of
honoring the memory of a friend or loved one, while
helping the Minnesota Medical Foundation in the
advancement of medical education and research.
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Coming Events
University of Minnesota Medical School

CONTINUATION COURSES FOR PHYSICIANS
1962-1963

University of Minnesota
Center for Continuation Study

November 29·December 1 ..Cardiovascular Diseases

January 7·11 .Introduction to
Electrocardiography

January 7-11 Proctology

February 4-8 .Internal Medicine

February 11·15 Neurology

March 1·2 Neurosurgery

March 15-16 Trauma

April 15-17 Otolaryngology

April 25-27 Obstetrics

April 29.May 1 Ophthalmology

May 16-18 Surgery

May 27·29 Psychiatry

June 3-5.... . Anesthesiology

The University of Minnesota reserves the right to change this schedule
without notification.

Courses are held at the Center for Continuation Study or the Mayo Me·
morial Auditorium on the campus of the University of Minnesota. Usual
tuition fees are $45 for a two-day course, $65 for a three-day course, and
$80 for a one-week course.

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

DIRECTOR

DEPARTMENT OF CONTINUATION MEDICAL EDUCATION

THE MEDICAL CENTER (Box 193)
UNIVERSITY OF MINNESOTA

:MINNEAPOLIS 14, MINNESOTA
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Your memorial gift to the Minnesota Medi
cal Foundation expresses dignified respect to
the memory of a relative, friend, colleague,
former teacher, or fellow alumnus. It also pro
vides thoughtful aid to the medical education
and research at the University of Minnesota
Medical School.

Memorial gifts are acknowledged promptly
to donor and family of the deceased. Group
donations also accommodated.

When you choose a memorial gift, your
contribution, with appropriate details, may be
sent to:

MINNESOTA MEDICAL FOUNDATION
Box 193 - University Hospitals

Minneapolis 14, Minnesota




