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I. STUDIES ON mE MECHANISM OF 'IRE
SHWARTZMAN PHENOMENON, AlIDITS
ALTERATION BY CORTISONE AND AC'IH*

Lewis Thomas
Robert A. Good

In spite of the importance of tissue
and cellular damage in the pathogenesis
of human disease, little Is known of the
biochemical mechanisms which are respon
sible for the development of necrotiz
ing les ions. In recent years, some
progress has been made in correlating
biochemical alterations with the trau
matic effect of exogenous polsonsl ,2,
and there have been some investisations3
of the underlying basis for cellular
injury by bacterial and virus infection.

It seems reasonable to postulate
that tissue injury accompanying infec
tion and the reactions of allergy and
hypersensitivity will ultimately gain
expression in terms of specific biochem
ical processes. Definition of tissue
damage in such terms will carry broad
implications in the management andtreat
ment of human disease. In order to ob
tain information in this field it is
necessary to have accurately defined,
controllable models of necrotizing pro
cessos in living animals which can be
easily manipulated and studied. One
such experimental model is the Shwartz
man phenomenon. The present report
deals with investigations of the mechan
isms involved in this phenomenon, and
with certain new properties of Cortisone
and ACTa which were encountered in the
course of a study of the effect of these
agents on the phenomenon.

I. DEFINITION AND DESCRIPTION
OF THE SHWARTZMAN PHENOMENON

In 1928, Shwart~n4 discovered that
when an intradermal injection of bacteria
free culture filtrates of certain gram
negative microorganisms was followed,
after an interval of 8-32 hours, by an
intravenous injection of the same mater
ial, a reaction of intense hemorrhagic
necrosis appeared in the injected skin
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site. This reaction, 'which has since
been observed by numerous other workers,
has become generally known as the
Shwartzman phenomonon. The constella
tion of changes in the skin following
the intradermal injection of bacterial
filtrate is referred to as "skin pre
para tion", while the sequence of
events following the intravenous injec
tion has been termed "provocation" ~

These terms will be employed in the
present paper.

. The phenomenon is, in a sense, en
tirely non-specifio. It can be pro
duced with culture filtrates from a wide
variety of unrelated bacteria, and
preparation and provocation in the same
animal can be carried out with filtrates
from entirely unrelated microorganisms.
The following materials have been suc
cessfully employed for skin prepara
tion5-7: culture filtrates from numer
ous species of gram-negative organisms,
Shear's "purified polysaccharide toxin"
from Serratia marcescens, purified soma
tic antigen from salmonella (Goebel),
local infection of skin by streptococci,
staphylocooci, pneumococci and vaocinia
virus, and intradermal injections of
speoific antigen in partially sensitized
rabbits. Provocation of the phenomenon
has been accomplished by such diverse
materials as the following5-7 : culture
filtrates of gram-nesative microorganisms,
combinations of cortain antigens with
their specific antibodies, suspensions
of living or killed bacteria, protein
antigens in sensitized animals, tissue
extracts, and suspensions of agar,
starch, kaolin or glycogen.

Although the rabbit has been the
animal most connnonly used for studying

*The work reported in this paper was
carried out with finaneial support from
the U. S. Public Health Service, the
Life Insurance Medical Research Fund,
the National Multiple Sclerosis Socie
ty, and the Minnesota Heart Associa
tion. ACm was donated by The Armour
laboratory, and Cortisone by Merck,
Incorporated.
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the Shwartzman phenomenon, certain other
labora tory animals - notably the ham
ster - are equally susceptible. There
is evidence tha t the phenomenon has been
produced in man, and it has been sug
gested that it may be the basis of a
number of hemorrhagic manifestations of
human disease5 •

Organs and tissues other than the
skin have been shown to be susceptible
to the phenomenon. Hemorrhagic necrosis
has been produced by this method in the
bronchi, lungs, gastric and intestinal
mucosa, kidney and lymph nodes6 • In
certain rapidly growing tumors there
appears to exist a state of affairs
which is analogous to that in prepared
skin: such tumors regularly undergo
hemorrhagic neorosis following an intra
venous injection of bacterial filtrate,
in a manner quite similar to the
Shwartzman phenomenon.

Histologically, the basic lesion of
the Shwartzman phenomenon is inter
stitial hemorrhage from small blood ves
sels, followed by necrosis and sometimes
sloughing of the involved tissue. Pre
pared skin, prior to the intravenous
injection, exhibits mild erythema, indu
ration and inflammation; histologically
it is characterized by extensive peri
vascular accumulations of polymorphonu
clear leucocytes. Thrombosis of many
of the small blood vessels in the pre
pared area occurs after provocation of
the phenomenon, but whether this repre
sents a primary or secondary reaction
is not known.

In attompting to investigate the
mechanism of the Shwartzman phenomenon it
was assumed, for the sake of a working
hypothesis, that the preparatory injec
tion of bacterial filtrate causes an
altera tion in local environmental condi
tions which does not of itself damage
the blood vessels, but renders them
vulnerable to a second change in circum
stances which is brought about by the
provocative injection. Accordingly, a
search was undertaken for a metabolic
abnormality which would characterize the
prepared skin. Manometric measurement6
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were made of various metabolic functions
in slices of skin tissue from prepared
skin sites, with simultaneous con
trol determinations 1n normal skin sam
ples from the same rabbits. The results
have been reported in detail elsewhere7,
and ~y be summarized as follows: The
prepared skin oonsistently exhibited a
high degree of aerobic glycolysis,
estimated by the indirect Warburg method
and also by direot determinations of
lactic acid in tho tissue. In addition
to the finding of increased aerobic gly
colysis in vitro, it was also found
that the-actual content of lactic acid
in the prepared skin sites was consider
ably higher than that of normal skin
in vivo. Some increase in the degree
of anaerobic glycolySis was also demon
strated in prepared skin sites, but this
was of much less extent than the change
in aerobic glycolysis.

The progressive increase in aerobic
glycolysis in prepared skin, as compared
with normal skin, during a 24 hour period
following the intradermal injection of
meningococcal filtrate is illustrated in
Figure I. Substances which were incapa
ble of preparing the skin for the
Shwartzman phenomenon, such as foreign
protein, bacteriological broth, or
streptococcal filtrates, reiled to bring
about a comparable increase in aerobic
glycolysis, as is shown in Figure II.
Attempts were made to reproduce the ef
fect of meningococcal filtrate in vitro,
by mixing the toxin with skin slices,
but the results were uniformly negative
even when the mixtures were incubated
for as long as 6 hours.

The biochemical milieu produced by
such an enhancement of lactic acid forma
tion and accWITulation in the skin is ane
which might bo expected to favor the
action of proteolytic enzymes of the
ca theps in c lass, which require a low re
dox potential for their activation. The
possibility that proteolysis might be in
volved in the destruction of blood vessel
walls and resulting hemorrhage was taken
under consideration. To support this con
cept it was learned that hemorrhagic skin
lesione which were strikingly similar to



the Shwartzrr.an phenomenon could. be pre
ducedby the intradermal injection of a
partially purified protease from papain.
This material did not cause skin hemor
rhages in nor.mal rabbits, but brought
about extensive hemorrhages and necrosis
in animel~ which had received an intra
venous injection of meningococcal fil
tra te on~ hour previouslY(. These obser
v&tions suggested that one effect of the
provocative injection of toxin may be to
increase sharply the susceptibility of
tissues to proteolysis by this type of
enzyme. It is of interest that no in
crense in susceptibility to hemorrhage by
orystalline trypsin was demonstrable in
these animals.

The existence of tissue proteasea which
resemble papain in their activation by
-SH compounds 1s well known. In view of
the increased susceptibility to papain in
the ~kin following an intravenous injec
tion of bacterial filtrate, it was of
interest to determine the reaction to
intrader.mal injections of sulfhydryl re

s. It
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Fig. II. Af'roric Glycolysis of Rabbit Skin
injected with various substances.
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Fig. III. Susceptibility to the
Shwartzman reaction, follow
ing the administration of
Nitrogen Mustard.

ays after HN2
Skin prep.

+ -+ :r - - - + -1- Shw. phen.

The degree of aerobic glycolysis in
the prepared skin sites of rabbits re
ceiving nitrogen mustard was compared
with tha t in untreated an ima la . It was
found to be much less in the mustard
group (Figure IV), and it is believed
that the difference may be related to the

the clamp, while the femoral marrow is
spared. These rabbits exhibit all of
the usual toxic symptoms caused by nitro
gen mustard poisoning, but do not develop
granulopenia. In spite of the to~icity

of mustard and the obvious availabllj,ty
of the abdominal skin to its action, ~he

animals treated in this fashion exhibited
characteristic Shwartzman reactions dur
ing the period when rabbits in which the
aorta had not been clamped ShOW~d granu
lopenia and complete inhibition •

Similarly, the inhibition of the
Shwartzman phenomenon by benzene can be
closely linked to the granulopenia-pro-'
ducing effe~a of this material. McCarty
and Tillett showed that the granulo
penic action, but not the systemic toxi
oity, of. benzene can be prevented by the
simultaneous a4ministration of sulfa
pyridine in large doses. When rabbits
were treated with benzene alone, the
Shwartzman phenomenon was inhibited at
the time when granulopen ia exis ted. When
sulfapyridine was Biven in addition to
benzene, granulopenia did not occur and
the Shwa~tzman phenomenon was readily
elicited •

•
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When rabbits are treated with these
doses of nitrogen mustard they show evi
dences of severe systemic intoxication.
In order to ascertain that the inhibition
of the Shwartzman phenomenon was related
to the induced leucopenia rather than to
some more generalized intOXication, the
following experiment was performed. The
femoral bone marrow was protected from
the effeofoof mustard by the teohnique of
Karnofsky ,employing a clamp placed on
the lower portion of the abdominal aorta
for a 5 minute period during and follow
ing the injection of mustard. Under this
condition the mustard is rapidly and
completely fixed in that portion of the
body supplied by the aorta proximal to

was found that solutions of cysteine or
BAL (2,3 dimercaptopropanol) which
caused no visible lesion& in the skin of
normal rabbits resulted in the formation
of hemorrhagic necrosis when injected
an hour ~fter the intravenous injection
of toxin-' •

It has recently been demonstrated8
that polymorphonuclear leucocytes play
an essential role in the pathogenesis of
the Shwartzman phenomenon • Attention
was initially directed to these cells by
the possibility that their presence in
the prepared skin might account, at least
in part, for the inoreased aerobic gly
colySis exhibited by the tissue.
Becker9 showed the. t the Shwartzinan pheno
menon could be inhibited by pre-treatment
of rabbits with nitrogen mustard, X-radia
tion, or benzene. The known capacity of
these agents to produce leucopenia sug
gested the possibility that this might
account for their inhibitory effect on
the Shwartzman phenomenon, and exper:l.ments
were undertaken to test this possibility.
It was learned that the administration of
nitrogen mustard in a dosage of
1.5-2.0 mg. per kilo is consistently fol
lowed by lymphopenia, whioh develops
within a few hours, beoomes maximal at
18-24 hours and then returns toward nor
mal; granulopenia occurs later, becoming
maximal between 72 and 96 hours after the
administration of mustard. The Shwartz
man phenomenon is inhibited in all mus
tard-treated rabbits dU§ing the period
of max:l.mum granulopenia. This relation
ship is illustrated in Figure III.

I
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2. mE PARADOXICAL EFFECTS OF
-CORTISONE AND ACm ON THE

SHWARTZMAN PHENOMENON

The manner in which granulocytes or
other formed elements in the blood may
be ~plicated in the provocation of the
Shwartzman phenomenon remains to be
determined. The use of nitrogen mustard
should provide a useful tool for further
exploration of the problem.

this question were begun a year ago and
are still in progress. '!he first answer,
which was readily obtained when small or
moderate doses of either Cortisone or
ACTa were given to rabbits, Beemed clear
cut: both agents appeared to suppress
the shwartzman phenomenon when given a
few hours prior to the intravenous injec
tion of toxin. A report of such results
has been published by Soffer, Shwartzman
and others12 • But the issue became more
complicated when it was observed that
larger doses of ACTa or Cortisone, in
stead of inhibiting the reaction, actual
ly caused hemorrhages and necrosis to
occur in skin sites, preViously prepared
with meningococcal toxin - without any
intravenous injection of toxin being
given.

Cortisone had a similar effect, which

This peculiar effect, which has been
reported elsewhere 3, can be described
by the following account of a typical
experiment. Twelve rabbits were given
intradermal injections of 0.4 cc. of a
1 to 2 dilution of meningococcal tOXin,
in the skin of the upper abdomen. Four
of the group were immediately treated
wi th 10 mg. Armour Standard ACTR intra
muscularly, and this was repeated at
intervals of 6 hours for three doses. In
a second group of four animals AC'IH treat
ment was begun 20 hours after the injec
tion of tOXin, at a time when the in
volved skin showed considerable brawny
edema and erythema. A third group of
four rabbits served as controls. In the
first group, no swelling or redness ap
peared in the injected skin area, but
after approximately 18 hours there was
an oval zone of pallor surrounded by a
meshwork of what seemed to be engorged
small blood vessels; within the next four
hours petechiae appeared ffrst at the
periphery and later throughout the central
portion, until the entire area was involv
ed in hemorrhagic necrosis. In the
second group, the edema and erythema began
to subside within 4 or 5 hours after the
injection of AC'IH, while petechiae appear
ed and gradually became confluent through
out the involved skin. In the control
animals, the local inflammatory reaction
began to subside gradually on the second
day after tOXin, but hemorrhages and
necrosis did not occur.
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Fig. IV. Aerobic Glycolysis
of normal and prepared
skin from HN2 treated and
normal rabbits.
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Although much remains to be learned
before the mechanism of the Shwartzman
phenomenon can be explained, it is ob
viouslya reaction in which the host's
tissues playa prominent role in their
own destruction. It was therefore of
interest to determine what effect Corti
BODe and ACTa have on the phenomenon,
since these agents have been reported to
prevent other unrelated varieties of tis
sue damage. Experiments designed to answer

failure of polymorphonuclear leuoocytes
to appear in the skin of these animals.
It is apparent that much of the increase
in lactic acid formation in prepared
skin tissue is due to infiltration by
these cells in response to the intra
dermal injection of bacterial filtrate.



was most marked when rabbits were given
10 or 20 mg. on the day preceding the
intradermal injection of toxin. In
this case, as with ACTH, the hemorrhagic
skin reactions began to appear approxi
IrAtely 18 hours after the intradermal
injection of toxin, and prior to this
time the usual edema and erythema ob
served in untreated controls did not
occur.

The foregoing observations raised a
number of interesting questions. Do
Cortisone or ACTH, when given in small
doses, prevent the Shwartzman phenomenon
by virtue of their inhibiting action on
the inflammatory reaction? More specif
ically, is their effect due to restraint
of the advent of polymorphonuclear leu
eocytes in the skin? Is inhibition un
der this circumstance brought about in
a fashion similar to that by nitrogen
mustard or benzene? How can the appar
ently benign effect of inhibiting doses
of Cortisone or ACTH be reconciled with
the actual production of hemorrhage and
necrosis when larger doses are given?
These questions remain unanswered and
are the basis for the other investiga
tions still in progress.

One possibility seemed to be self
evident: that the local inflammatory
reaction of the normal rabbit in response
to an intradermal injection of toxin
might represent a protective device
against a necrotizing property of toxin,
and the complete inhibition of this re
sponse might render the tissue vulnerable
to a primary sort of tissue damage by
toxin •

It is known that infection of skin
by certain types of bacteria resultR in
preparation for the Shwartzman phenome
non, and the hemolytic streptococcus is
one of these. It was therefore of in
terest to determine the effect of Corti
sone on the reaction in the skin tissue
to a local injection of Group A beta
hemolytic streptococci. The results,
whichl~ave been briefly described else
where ,were analogous to those observ
ed with meningococcal toxin. In normal
untreated rabbits, a subcutaneous injec
tion of streptococci resulted in an in-
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tense local inflammatory reaction with
edema. and erythema, which gradually
subsided during the succeeding two or
three days. In rabbits which had been
pre-treated with Cortisone for several
days, with 10 me. or more each day, the
local reaotion was either negligible or
consisted of primary necrosis without
edema or erythema. An even more strik
ing result was the difference in the
systemic response to infection. In the
untreatet1 rabbits, blood cultures re
mained negative and the animals recover
ed uneventfully. In rabbits which had
received Cortisone, on the other hand,
blood cultures uniformly became posi
tive after 24 hours and remained so until
the animals died - usually at some time
between 4 and 12 days after infection.
Histological studies of the Cortisone
treated, infected rabbits showed dense
deposits of streptococci in the tissues.
Heaviest deposits were in the intersti
tial tissues of the heart. In animals
which died while still receiving Corti
sone, no significant cellular response
to these colony-like collections of
microorganisms was seen. In othe~

rabbits which died several days after
Cortisone treatment had been discontin
ued, bacteria were no longer visible in
the heart sections but local inflammatory
reactions were now seen in the intersti
tium, par.ticularly in the spaces sur
rounding small blood vessels. These le
sions were composed of infiltratJon by
round cells, owl-eyed cells, plasma cells
and occasional multinucleated cells. In
control rabbits, infected similarly with
streptococci but not treated with Corti
sone, no lesions in the heart or other
tissues were seen.

The possible bearing' of these observa
tions on the pathogenesis of inflammatory
lesions of the heart following natural
streptococcal infection is a speculative
lJ'..atter but warrants further investigation
along s:iIn.ilar lines.

1:. THE EFFECT OF CORTISONE ON 'IfiE
SYSTEMIC REACTICN TO MENINGC
COCCAL TOXIN: BIlATERAL CORTI
CAL NECROSIS OF THE KIDNEYS. -

When it became evident that an intra-



dermal injection of meningococcal toxin
produced a now type of skin tissue
damage in rabbits which had been treated
with Cortisone or ACTa, it was obviously
important to determine whether compar
able lesions could be induced in other
organs following an intravenous injec
tion of toxin.

The effect of a single intravenous
injection of meningococcal toxin has
been widely investigated. In rabbits
which receive lethal or sublethal
amounts of toxin by vein, gross tissue
lesions do not occur and histologically
little is seen except for occasional
venular thrombi in the lung and liver.
The biochemical basis for death of such
animals has not been explained, although
certain evidence indicates that carbo
hydrate metabolism is profoundly af
fected15 •

When two intravenous injections are
given, spaced 24 hours apart, a phenom
enon which has become known as the
"generalized Shwartzrnan phenomenon" is
observed in some animals. The most con
spicuous and characteristic feature of
this reaction consists of bilateral cor
tical necr08is of the kidneys; focal
necrosis in the liver and periportal
hemorrhages are occasionally observed.
This generalized reaction is not readily
induced, and the percentage of rabbits
showing characteristic lesions has, in
most reports been between 5 and 10 per
cent. APitz i6 described the production
of bilateral cortical necrosis in a few
pregnant rabbits after a single intra
venous injection of meningococcal toxin;
except for this instance there is uni
form agreement that the renal lesion
can only be brought about in the same
fashion as the Shwartzman reaction it
self: a preparatory intravenous injec
tion followed by a period of 24 hours,
and then a second, provocative intra
venous injection.

From the results with intradermal
toxin in Cortisone-treated rabbits, it
was predicted that an intravenous injec
tion of toxin in animals which had been
given sufficient amounts of Cortisone
might result in bilateral cortical

necresis of the kidneys. This, in well
over half of the animals tested thus
far, has proven to be the case. When
rabbits are treated for two or three
days with Cortisone, in doses of 25 mg.
per day, and then given 2 cc. of menin
gococcal toxin diluted 1-10 in the ear
vein, they develop this unique renal
lesion within the next 24-72 hours.
Rabbits treated with comparable amounts
of toxin alone, or of Cortisone alone,
show no renal losions. The groBs and
microscopic lesions in the kidneys are
illustrated in lantern slides accompany
ing this presentation, and will be de
scribed in detail in a separate report.
In summary, the kidneys show a morpholog
ical disturbance which closely resembles
tha t in the human syndrome of bilateral
renal cortical necrosis, consisting of
complete necrosis of the convoluted
tubules, disseminated hyaline thromboses
of the glomeruli, and occasional throm
bosis and necrobiosis of the arterioles
of the cortex. Hemorrhage into the
substance of the cortex, especially into
the tissue directly underlying the sur
face, has been a conspicuous feature of
the lesion.

The livers of rabbits treated with
Cortisone and then given intravenous
toxin have shown spotty areas of gross
necrosis; in addition the entire liver
of such animals has been extremely fri
able - so much so that the tissue often
goes to pieces when picked up between
the fingers. This alteration, however,
has also been observed in rabbits which
receive Cortisone in this dosage without
toxin, and it may represent an effect
of Cortisone itself. Studios on the
biochemical changes in the liver which
accompany this morphological change are
in progress and will be reported at a
later date.

At the time of writing, a total of
36 rabbits have been treated with 25 mg.
daily of Cortisone for four days, and
given intravenous meningococcal toxin on
the third day, and of these 19 have ex
hibited bilateral cortical necrosis of
the kidneys within the next two or three
days. The optimal dosage of Cortisone
for producing the phenomenon has not yet



I, been establishedj in two animals the
les ion occurred after trea tment with
5 IDb. of Cortisone for four days prior
to toxin, but the effect of smaller
doses or of treatment for shorter inter
vals remains to be determined.

Whether ACTH can produce the renal
lesion as frequently as it occurs with
Cortisone treatment is still to be
determined. Two out of twelve rabbits
given large doses of ACTH in addition to
intravenous meningococcal toxin have
developed bilateral renal necrosis, but
the freq,uency of administration of ACTH
has not been sufficient to mimic the
effect of single daily doses of the more
slowly absorbed Cortisone.

4. SUMMARY

The Shwartzman Phenomenon has been
described, and some of the tissue com
ponents which may participate in this
reaction have been discussed. There
is reason to believe that the following
events wBy contribute to the hemorrhagic
necrosis of the skin which characterized
the phenomenon: 1) a local metabolic
abnormality initiated by the injection
of bacterial toxin, consisting of a
marked increase in aerobic glycolysis
and an accumulation of lactic acid,
2) an increased susceptibility of the
local blood vessels to the destructive
action of proteolytic enzymes, and 3)
a dependence of the phenomenon, either
in its preparatory or provocative phases
or in both, upon the presence of poly
morphonuclear leucocytes.

Cortisone and ACTH have the property
of inhibiting the Shwartzman phenomenon,
when given in small or moderate doses.
Larger doses of either compound bring
about a new phenomenon, consisting of
hemorrhage and necrosis within skin
tissue prepared by meningococcal toxin 
witho~t the Subs6q,uent intravenous in
jection of toxin employed in the Shwartz
man phenomenon.

Cortisone prevents the local inflam
rna tory skin response to infection by
hemol,v t.ic 8 t.reptococci in rabb its, and
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at the same time brings about an extreme
ly severe and uniformly fatal septicemia
by these microorganisms. Heavy, colony
like depositiona of streptococci are
observed in the interstitial tissue of
the heart of these animals when death
occurs during the period of Cortisone
treatmentj when death occurs after Corti
sone has been discontinued, focal, peri
vascular inflammatory reactions are seen
throughout the heart.

Bilateral cortical necrosis of the
kidneys has been produced in Cortisone
treated rabbits by a single intravenous
injection of meningococcal toxin. This
lesion does not occur in control animals
receiving Cortisone alone or toxin alone.

The doses of Cortisone and ACTa
which were used in these experiments are
vastly greater, in terms of body weight,
than any conceivable therapeutic regime
in humans. It is therefore impossible
to draw any direct implications from the
tissue lesions produced in rabbits in
relation to human therapy. On the other
hand, in view of the demonstration that
such extraordinary degrees of tissue
necrosis can be produced by bacteria
and their products under the influence
of Cortisone and ACTa, it would seem
prudent to limit the therapeutic use of
such substances to illnesses in which
genuinely crucial issues are involved,
until a clearer understanding of the
mechanism of their action has been ob
tained by further research.
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Fabruary 15

February 15 - 17

March 1

March 1 - 3

Coming Events

E. Starr Judd Lecture: "The Surgical Treatment of Constrictive
Pericarditis}" Emile Holman; Medioal Science Amphi thea ter;
8:15 p.m.

Continuation Course in Cardiovascular Diseases for General
Physicians

Clarence M. Jackson Lecture: "Fractures About the Hip -
Early and late Therapy," Carl E. Badgley; Museum of Natural
History Auditori~~; 8:00 p.m.

Continuation Course in Fractures and the Surgery cf Trauma for
General Physicians

Faculty~

Dr. Leo G. Rigler, Professor of Radiology, and Dr. C. J. Watson, Profesnor of
Medicine, will be visiting professors at the University of Coloradc Medical 3chocl
from February 5 to 9. During this period, they ~ill instruct undergraduate and
graduate students and interested physiCians in the Denver area in formal lectures,
ward rounds, clinics, and seminars.

Dr. Watson will also deliver the annual Henry Sewall Lecture on February 6.
His subject will be "The Recognition and Treatment of the More Common Form3 of
Hepatic Cirrhosis." Dr. Rigler will deliver the annual James J. Waring Lecture on
February 8 on the subject of "The Early Diagnosis of Carcinoma of the Lung."

* * *
Dr. Harold S. Diehl and Dr. George N. Aagaard will attend the 47th Annual Con

gress on Medical Education and Licensure to be held in Chicago on February 11-13.
The Congress is sponsored by the Council on Medical Education and Hospitals of the
American Medical Association. A major portion of tile meeting will be devoted to the
problems of medical rr.anpower and medical education during a time of na tional emer
gency. Dr. JUehl will participate in a Fanel diacussion on "Problems Arising from
Mob iliza tion •"

Dr. Aagaard will also attend the annual meeting of the Associated State Po~t

gradua te Committees February 10 and 11. He will speak to this group on February 11
on the subject of "The Integration of Medical Schools and Professional SocietieFl in
Postgradua te Medical Education."

* * *
Miss Thelma Dodds, Assistant Professor of Nursing and Director of Nuraing at

the Charles T. Miller Hospital in st. Paul, and Miss Florence Julian, Nursing
Services, University Hospitals} are attending a five-month workshop cf nursing ad
ministration at the University of Chica60, the conference being supported and
arranged by the W. K. Kellogg Foundation. Discussion will center on improvement of
instruction in nursing service administration.



5:00 - 5:50 Clinical Medical Pathologic Conference; Todd Amphitheater, U. H.
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Visitors Welcome

Monday, February 5

Sunday, February 4

. February 4 - 10, 1951

UNIVERSITY OF MINNESOTA MEDICAL SCHOOL
CALENDAR OF EVENTS

Surgical Conference; Todd Amphitheater.

5:00 - 6:00 Urology-Roentgenology Conference; C. D. Creevy, O. J. Baggenstoss,
and Staffs; Powell Hall Amphitheater.

4:00 - Public Health Seminar; 113 Medical Sciences.

1:30 - 2:30 Pediatric-Neurological Rounds; R. Jensen, A. B. Baker and Staff; U. H.

4:30 - 5:30 Dermatological Seminar; M-436, U. H.

9:00 - 10:50 Obstetrics and Gynecology Conference; J. L. McKelvey and Staff;
M-l09, U. H.

9:00 - 9:50 Roentgenology-Medicine Conference; L. G. Rigler, C. J. watson and
Staff; Todd Amphitheater, U. H.

4:00 - Pediatric Seminar; Sixth Floor West, U. H.

10:00 - 12:00 Neurology Rounds; A. B. Baker and Staff; Stat,. ion 50, U. H.

11:00 - 11:5('l Physical Medicine Seminar; Scoliosis -- Bracing; Dr. Stillwell;
E-10l, U. H.

11:00 - 12 :00 Cancer Clinic; K. Stenstrom and A. Kremen; Eustis Amphitheater, U. H.

10:00 - 11:00 Pediatric Rounds; Franklin Top; 7th Floor Annex.

12:15 - 1:20 Obstetrics and Gynecology Journal Glub; Staff Dining Room, U. H.

¥.inneapolis General Hospital

9:00 - 10:00 Pediatric Rounds; Dr. Tobin; 5th Floor Annex.

12:00 - 12:50 Physiology Seminar; The Significance of ~lasma Cholesterol and
Cholesterol Metabolism; Ancel Keys; 214 Millard Hall.

Medical School and University Hospitals

10:30 -

University Hospitals

):00 - 10:00 Surgery Grand Rounds; Station 22.

III.

(,
I

1
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Monday, February 5 (Cont.)

Minneapolis General Hospi tal (Cont.)

1:00 - 2:00 Staff Meeting; Classroom; 4th Floor.

2:00 - 3:00 Journal Club; Classroom, Station I.

Veterans Administration Hospital

9:00 -

11:30 -

1:00 -

4:00 -

G. I. RoundG; R. V. Ebert, J. A. Wilson, Norman Shrifter; Bldg. I.

X-ray Conference; Conference Room; Bldg. I.

Metabolic Disease Rounds; N. E. Jacobson and G. V. Loomis; Bldg. I.

Medical-Surgical Conference; Conference Room, Bldg. I.

Tuesday, February 6

Medical School and University Hospitals

9:00 - 9:50 Roentgenology Pediatric Conference; L. G. Rigler, I. McQuarrie and
Staffs; Eustis Amphitheater, U. H.

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

12:30 - 1:20 Pathology Conference; Autopsies; J. R. Dawson and Staff; 102 I. A.

1:00 - 2:00 Physiology Seminar on Cardiac Metabolism; 129 Millard Rall.

3:15 - 4:20 Gynecology Chart Conference; J. L. McKelvey and Staff; Station 54, U.H.

4:00 - 5:00 Physiology-Surgery Conference; Todd Amphitheater, U. R.

4:00 - 5:00 Pediatric Rounds on Wards; I. McQuarrie and Staff; U. R.

5:00 - 6:00 X-ray Conference; Eustis Amphitheater, U. R.

Ancker Hospital

8:00 - 9:00 Fracture Conference; Auditorium.

1:00 - 2:30 X-ray Surgery Conference; Auditorium.

Minneapolis General Rospital

8:00 - 9:00 Pediatric Rounds; Forrest Adams; 4th Floor Annex.

8:30 - Pediatric hllergy Rounds; Dr. Nelson; 4th Floor Annex.

Veterans Administration Hospita~

8:45 - Surgery Journal Club; Conference Room; Bldg. I.

8:30 10:20 Surgery Conference; Seminar Conference Room, Bldg. I.

9:30 - Surgery-Pathology Conference; Conference Room, Bldg. I.
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10:30 - 11:50 Surgical Pathological Conference; Lyle Hay and E. T. Bell.

Veterans Administration Hospital (Cont.)

Tuesday, February 5 (Cont.)

•
~

1,.
iI

10:30 ..

1:00 -

1:30 -

Surgery Tumor Conference; Conference Room, Bldg. I.

Chest Surgery Conference; J. Kinsella and Wm. Tucker; Conference
Room, Bldg. 1.

Liver Rounds; Samuel Nesbitt.

2:00 - 2:50 Dermatology and Syphilology Conference; H. E. Michelson and Staff;
Bldg. III.

3:30 - 4:20 Autopsy Conference; E. T. Bell and Donald Gleason; Conference Room,
Bldg. 1.

Wednesday, February 7

Medical School and University Hospitals

8:00 - 8:50 Surgery Journal Club; O. H. Wangensteen and Staff; M-109, U. R.

8:00 - 9:00 Roentgenology-Surgical-Pathological Conference; Allen Judd and
L. G. RigJ.er; Todd Amphithea ter, U. R.

11:00 - 12:00 Pathology-Medicine-Surgery Conference; Surgery Case; O. R. Wangensteen,
C. J. Watson and Staffs; Todd Amphitheater, U. R.

12:00 - 1:00 Radio-Isotope Seminar; Paper Chromatography; G. R. Price; 113 Medical
Sciences.

5:00 - 5:50 Urology-Pathological conference; C. D. Creevy and Staff; Eustis
Amphi thea ter.

5:00 - 7:00 Dermatology Clinical Seminar; Dining Room, U. R.

8:00 p.m. Dermatological Pathology Conference; Todd Amphitheater, U. H.

Ancker Rospital

8:30 - 9:30 Clinico-Pathological Conference; Auditorium.

3 :'30 - 4 :30 Journal Club; Surgery Office.

Minneapolis General Hospital

9: 00 - 10: 00 Pediatric Rounds; Dr. Rob in; 5th Floor Annex.

11:00 - 12:00 Pediatric Rounds; Franklin Top; 7th Floor Annex.

,-J

I
12 :15

1:30 -

Staff Meeting; Emotional Aspects of Diabetes; Paul Benton; 4th Floor
Annex.

Pediatric Rounds; E. J. Ruenekens; 4th Floor Annex.
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Wednesday, February 7 (Cont.)

Veterans Adm!inistratio~ Hospital

8:30 - 10:00 orthopedic-Roentgenologic Conference; Edward T. Evans and Bernard
O'Loughlin; Conference Room, ~ldg. I.

8:30 - 12:00 Neurology Rehabilitation and Case Conference; Ai B. Bake~.

2:00 - 4:00 Infectious Disease Rounds; Main Conference ~oom, Bldg. I.

4:00 - 5:00 Infectious Disease Conference; W. Spink; Conference Room, Pldg. I.

7:00 p .m~ Lectures in Basic Science of Orthopedics; Conference ROOm, Bldg. I.

Thurs~y, february 8
i

Medioal School and University Hospitals

9:00 - 9:50 Medicine Case Presentation; C. J. Watson and Staff; U-I09J U. H.

10;00 - 11:50 Medicine Ward Rounds; C. J. Watson and Staff; E-22l, U. H.

11;00 - 12:00 Cancer Clinic; K. Stenstrom and A. Kremen; Todd Amphitheater, U. H.

!12 :00 - Physiological Chemistry Seminar; Some Applications of Mathematical
Reasoning in Biochemical Reactions Employing Isotopes; C. Drakakis;
214 Millard Hall.

4:30 - 5:20 Ophthalmology Ward Rounds; Erling W. Hansen and Staff; E-534, U. H.

5:00 - Bacteriology Seminar; Junino Acid Inhibitions of Beta Alanine Utiliza
tion in Yeas t; Robert Gi lfillan; 214 Millard Hall.

5:00 - 6:00 X-ray Aeminar; Eustis Amphitheater, U. H.

5:00 - 6:00 Radiology Seminar; Radiological Aspects of Heart Catheterization;
Joseph Jorgens; Eusti~ Amphitheater, U. H.

7:30 - 9:30 Pediatrics Cardiology Conference and Journal Club; Review of Current
Literature 1st Hour and Review of Patients 2nd Hour; 206 Temporary
West Hospital.

Minneapolis General Hospital

8:00 - 9:00 Pediatric Rounds; Forrest Adams, 4th Floor Annex.

11:30 - Pathology Conference; Main Classroom.

1:00 - 2:00 EKG and X-ray Conference; Classroom, 4th Floor Annex.

Vqterans Administration Hospital

)
1

8:00 -

9:15 -

Surgery Ward Rounds; Lyle Hay and Staff.

Surgery Grand Rounds; Conference Room, Bldg. I.
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Veterans Administration Hospital (Cont.)

Thursday, February 8 (Cont.)

Chest Rounds; William Stead.

Surgery Roentgen Conference; Conference Roam, Bldg. I.

1:00 -

11:00 -

Friday, February 9

Medical School and University Hospitals

8:30 - 10:00 Neurology Grand Rounds; A. B. Baker and Staff; Station 50, U. H.

9:00 - 9:50 Medicine Grand Rounds; C. J. Watson and Staff; Todd Amphitheater, U. R.

10:00 - 11:50 Medicine Ward Rounds; C. J. Watson and Staff; E-221, U. H.

10:30 - 11:50 Otolaryngology Case Studies; L. R. Boies and Staff; Out-Patient
Department, U. H.

11:45 - 12:50 University of Minnesota Hospitals Staff Meeting; Amyloidosis; Robert
W. Goltz and John D. Krufchuk; Powell Hall Amphitheater.

1:00 - 2:50 Neurosurgery-Roentgenology Conference; W. T. Peyton, Harold O.
Peterson and Staf!; Todd Imphitheater, U. H.

2:00 - 3:00 Dermatology and Syphilology Conference; Presentation of Selected
Cases of the Week; H. E. Michelson and Staff; W-312, U. H.

3:00 - 4:00 Neuropathology Conference; F. Tichy; Todd lunphitheater, U. H.

4:00 - 5:00 Clinical Pathological Conference; A. B. Baker; Todd J~ph1theater, U. H.

4:15 - 5:15 Electrocardiographic Conference; 106 Temp. Bldg., Hospital Court, U. H.

Ancker Hosp;!. tal

1:00 - 3:00 Pathology-Surgery Conference; Auditorium.

Minneapolis General Hospital

9:00 - 10:00 Pediatric Rounds; Dr. Tobin; 5th Floor Annex.

9:30 - Surgery-Pediatric Conference; O. S. Wyatt and T. C. Chisholm; 4th
Floor Annex.

11:00 - 12:00 Pediatric Rounds; Franklin Top; 7th Floor Annex.

Veterans Administra tion Hospital

10:30 - 11:20 Medicine Grand Rounds; Conference Room, Bldg. I.

1:00 

1:30 

3:00 -

Microscopic-Pathology Conference; E. T. Bell; Conference Room, Bldg. I.

Chest Conference; Wm. Tucker and J. A. Myers; Ward 62, Day Room.

Renal Pathology; E. T. Bell; Conference Room, Bldg. I.
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Saturday, February 10

Medical School and University Hospitals

7:45 - 8:50 Orthopedic X-ray Conference; Wallace H. Cole and Staff; M-109, U. R.

9:00 - 9:50 Medicine Case Presentation; C. J. Watson and Staff; E-221, U. H.

9:00 - 10:30 Pediatric Grand Rounds; I. McQuarrie and Staff; Eustis Amphitheater,
U. H.

9:15 - 10:00 Surgery-Roentgenology Conference; J. Friedman, O. H. '''angensteen and
Staff; Todd Amphitheater, U. H.

10:00 - 11:30 Surgery Conference; O. H. Wangensteen and Staff; Todd Amphitheater,
U. H.

10:00 - 11:50 Medicine Ward Rounds; C. J. Watson and Staff; E-221, U. H.

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

Ancker Hospital

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

Minneapolis General Hospital

8:00 - 9:00 Pediatric Rounds; Forrest Adams; 4th Floor Annex.

11:00 - 12:00 Pediatric Clinic; Charles May; Classroom, 4th Floor Annex.

Veterans Administration Hospital

r
I

8:00 

8:30 -

Proctology Rounds; W. C. Bernstein and Staff; Bldg. III.

Hematology Rounds; P. Hagen and E. F. Englund.


