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I. METABOLIC ASPECTS OF ADVANCED CANCER¥

B. J. Kennedy, M.D.

(From the Cancer Metabolic Re-
search Laboratory, Department
of Medicine, and the Tumor
Clinic of the University Hos-
pitals).

Important advances in the management
of cancer have occurred in the fields of
diagnosis, surgery, radiation, and chemo-
therapy. Despite the notable efforts in
diegnosis, surgery, and radiation, a
large group of patients exists in which
these procedures have not proved ade-
quate. Profound improvements noted in
some cancers following alterations in
the hormonal status or following the in-
troduction of chemotherapeutic agents
make it imperative that these be con-
sidered a further agent in the therapeu-
tic armamentarium against specified ad-
vanced cancers.

The increasing number of patients
with advanced cancer is a source of in-
vestigational material for those inter-
ested in the problem of tumor growth.
One approach towards the investigation
of this problem is the metabolic study.
Such investigations are a means of study-
ing the pattern of tumor growth as well
a8 the response of the host to the pres-
ence of the tumor. Through metabolic
studies new forms of therapy may be
initiated and evaluated.

During the past ysar we have estab-
lished a Metabolic Research laboratory
for the purpose of investigating pa-
tients with advanced cancer. Briefly,
a metabolic investigation consists of
rigid control of the hospitalized pa-
tient, the administration of a constant
controlled diet, and the determination
of chemical constituents of the blood,

* These studies were supported in part
ty grants from the National Cancer
Institute, National Institutes of
Health, U, S. Public Health Service;
tmerican Cancer Society; and the Max
Hoffman Memorial Fund.

urine, and feces. The present presenta-
tion is g demonstration of alterations

in the metabolic status of patients with
advanced breast cancer during hormone ad-
ministration or deprivation.

Though surgery and radiation remain
the principal therapeutic methods for
permanent control of breast cancer, hor-
mone therapy can be employed as an effec-
tive therapeutic and palliative agent.
Objective regressions of tumor masses
have been repeatedly observed during ad-
ministration or deprivation of hormones.
These improvements consist in epitheliza-
tion of ulcers and a decrease in size or
disappearance of primary tumor masses,
cutaneous nodules, involved lymph nodes,
and pulmonary metastases. Osseous les-
ions are noted to calcify. At present,
four methods of hormonal alteration are
available: castration, androgenic hor-
mones, estrogenic hormones, and bilateral
adrenalectomy. The regression of ad-
vanced breast cancer following such hor-

monal therapy has been well establishedl.

Interpretation of Results:

In order to provide for easy under-
Standing of the charts to be presented,
the method of charting metabolic balance
data 1s described. The method utilized
was that adopted by Bassett.and employed
by Albright and Reifenstein® (Figure 1).
This method includes in the same chart
the balance, the intake, and the urinary
and fecal excretions. The scale for in-
take and balance in grams per 24 hours is
given as the ordinate. The scale in time
is given as the abscissa. The data are
plotted in amounts per 24 hours although
the measurements are made on pools of ex-
creta covering the metabolic period.

This period usually consists of 3 days,
though single day determinations are also
employed when fecal determinations are
not performed. The horizontal line at O
of the ordinate is the base line to which
intake and balance refer. The intake is
plotted as an area from the baseline to-
ward the bottom of the diagram. The ex-
cretion is plotted as an hatched area
from the bottom of the intake toward the
top of the diagram. The urinary excre-
tions are charted above the fecal excre-
tions. If the total excretion reaches
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the base line, the balance 1s in equi-
libriuwm. If the total excretion exceeds
the base line, s hatched area is left
above the base line; this represents a
negative balance. If the total excre-
tion does not reach the base line, a
white area is left between the excretion
line and the base line; this represents
a positive balance.

The advantage of this method of chart-
ing over the more conventional one where
the intake and excretion are plotted
from the same base line is that it al-
lows one to focus on the most important
feature of a balance study, namely the
balance. Furthermore, if the intake is
altered, which frequently occurs in pa-
tients with advanced cancer because of
nausea, there is no resulting discon-
tinuity in the balance.

Standardization and evaluation of
variations of human disease have been
achieved most successfully under the con-
trol conditions of a metabolic study.

In disease involving the skeletal system
studies of calcium, phosphorus, and ni-
trogen have been helpful in defining the
nature of the disease process and in
evaluating the effective therapy. Fre-
vious studies have demonstrated that im-
mobilization of normal human subjects
results in protein and mineral catabo-
lism”. The negative mineral balance in
osteoporosis has boen investigated and
the anabolic effects gf androgen and
estrogen demonstrated”. Therefore, it
would be expected that similar studies
of patients with skeletal metastases
could also serve as a controlled experi-
ment. This line of investigation has
allowed us to evaluate the effect of
ralliative chemotherapeutic agents in
the control of metastatic malignancies.

The mineral loss caused by osteolytic
breast cancer metastases is characterized
metabolically by high urinary excretion
of calcium and phosphorus with negative
mineral balances. The protein balance
is not specific and even in advanced
cases may be maintained in a State of
nitrogen equilibriwm. A similar mineral
loss is seen in patients with osteolytic
meiastases secondary to other malignan-
cies. Therefore, this metabolic process

is not specific for breast carcinoma but
is characteristic of skeletal destruc-
tion. The sequence of events in pa-
tients with excessive and prolonged min-
eral loss due to osteolytic metastases
appears to be: excessive bone breakdown,
mobilization of calcium and phosphorus,
hypercalcuria and hyperphosphaturia, hy-
percalcemia, and eventuslly renal im-
pairment). These changes on a metabolic
chart are demonstrated by a ncgative
calcium balarce and a negative phos-
rhorus balance. Any method of therapy
introduced which would divert this ex-
cessive loss or negative balance to that
of the normal state 1s suggestive that
this introduced agent is therapeutically
effective. Such a metabolic study will
gavge the effect of the therapeutic
agent and study its modes of action.

The purpose of the present study is
to demonstrate the effect of hormonal
alteratlion on the metabolism of patients
with osteolytic metastases secondary to
breast carcinoma. If the therapeutic
agent encourages the remineralization of
osteolytic areas, the process would be
evidenced by improvement in the mincral
balances.

Metatolic Observations in Patients with
Advanced Breast Cancer and Osteolytic
Mgtastases

a. Caleium: The patlent with ad-
vanced breast cancer anrd osteolytic me-
tastases charactoristically demonstrates
an increased excretion of urinary cal-
cium. In some patients, though not
necessarily in all, an increass of fecal
calciur 1s otserved. These paticnts
demorstrate a negative calcium bhalancs.
If tkhe rate of bone destruction is suf-
ficiently rapid, "spontaneous hypercal-
cemia" occurs. In many patients the
serum calcium remains within normal lim-
its, tut may be increased if a high cal-
cium diet is given. Persistence of an
elevated serum calcium and hypercalcuria
may result in deposition of calcium in
renal tubules and an elevated blood urea
nitrogen.

When improvement occurs following the
introduction of therapy, a definite re-
duction in urinary and fecal calcium is
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noted, ncgotive calcium balance reverts
to a positive one, and at a later date
calcium eyuilibrium may be attained. In
patients initially demonstrating "spon-
tansous hypercalcemia", the segum cal~
cium reverts to a normal level

b. Fhosphorus: An elevation of uri-
nary and iecal phosphorus manifests a
negative phosphorus balance. The ssrum

phosphorus 18 usually normal.

When improvement occurs as the result
of hormonal therapy, the phosphorus bal-
ance reverts to a positive one; later
attaining equilibrium. The serum phos-
rhorus is observed to decrease to low
values.

c. Nitrogen: Patients maintaining
their weight will remain in nitrogen
equilibrium. A negative nitrogen bal-
ance will be demonstrated only when
weight loss occurs. Positive nitrogen
balance is observed if an increase in
weight occurs during improvement in the
disease, or when anabolic agents are
employed.

d. Scrum alkaline phosphatase: Tho
serum alkaline phosphatase is a mcasurc
of osteoblastic (reparative) activity
of tho bone. In patients with rapidly
progressing tumors the serum alkalinc
Phosphatase is normal. In slow growing
mctastases, the alltaline phosphatase
may be elevated. This is interpreted as
an attempted roparative process, and an
area of sclerosis sometimes is demon-
strated In X-rays.

During improvement of the diseasc
ostooblastic activity increases, bone
metastases calcify, and the sorum alka-
line phosphatase increases. A steadily
increasing alkaline phosphatase signi-
fies tho presencse of progressing liver
nmctastases.

Effects of Therapy

1. ggstratigg

Castration is beneficial primarily
in premenopausal women in whom the metas-
tatic breast cancer is beyond control by

the usual methods. Profound rogression
of pulmonary, ossebus, and cutancous me- -
tastases may occur.” These improvements
are associated with relief from pain,
woight gain, and rchabilitation.

A 25 year old woman with cxtensive
osSseous metastases from a breast cancer
is presentcd. Initially, tho pationt
demonstrated an increase in the urinary

‘calcium with a marked negative calcium

balance. Because of the rapid rate of
bone destruction, spontaneous hypercal-
cemia and hypercalcuria were presSent.
Associated with this was a ncgative phos-
phorus balance and an elevated serum
thosphorus. Since the alkaline phospha-
tase was normal, it is presumcd thore
was no incrcase in osteoblastic (repara-
tive) activity. The overloading of cal-
ciwm by addition of 6 glasses of milk a
day accentuated the hypercalcomia during
the fifth metabolic period. TFatients
with osteolytic metastases of breast can-
cer not domonstrating spontaneous hyper-
calcemia syndrome may do so wheon exces-
8ive amounts of calcium are zdministered.
Following dophorectomy, improvement in
the twmor was manifest by relief of pailn
ard an increcase In the density of osssous
lesions on X-ray. An increasc in the
serum alkaline phosphatasc activity was
an indication of the attempt at osscous
rcpair. Associated with the improvement
and hence decreased rate of bone destruc-
tion was a decrease 1n serum calcium and
phosthorus and docreased cxcretion of
calcium and phosphorus. However, it
appeared on X-ray examination that the
ratc of destruction excecdod that of re-
pair since new lesions appeared while
older lesions were undergoing ropair.
Furthermore, a positive balance for cal-
cium and phosphorus was never attained.
Six months aftcr oophorectomy, the rc-
turn to normal of the scrum alkaline
phosphatase was indicative of the de-
crecase in osteoblastic activity. EHow-
gver, tho presence of continuecd exces-
sive bone destruction was indlcated by
the increase in serum phosphorus and
groater phosphorus cxcrcetion.

Finally, 11 months after oophorectomy,
it was obvious that the canccr was pro-
gressing at an uncontrolled rate. Hy-
pcrcalcemia, hypsrcalcuria, hyporphos-
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phatemla were present. Again, hypercal-
cemia was accentuated by increasing the
intake of calcium. Administration of
ostrogenic hormone resulted in a decrease
of serum calcium and phosphorus and uri-
nary phosphorus. The progressive in-
crease of serum alkaline phosphatase was
duc to liver metastases.’

2. Istrogenic Hormones

Estrogenic hormones exert a favor-
able effect on almost all manifestations
of advanced breast cancer in the post-
menopausal woman. Healing of ulceraticns
and a decrease-in. size or disappearance
of primary tumor masses, lymph nodes,
cutaneous nodules, liver and pulmonary
metastases have been observed. Calcifi-
cation of osscous metastases during
estrogenic therapy occurs in the samo
manner as with androgenic hormone ther-
apy or castration. An example of a 63
year old woman with advanced breast can-
cer with osseous metastases is presented’
The only abnormal mctabolic finding dur-
ing the control period of study was a
negative calcium balance. Immediately
following the institution of estrogenic
hormone therapy symptoms of hypercalccmia
were noted. Such symptoms of hypercal-
cemia are chiefly nausea, anorexia, and
drowsiness. There was an increase of
urinary phosphorus and a decrease of
Serum phosphorus. Shortly thersafter a
repid and profound rise of serum and uri-
nary calcium occurred. Continued nitro-
gen loss with a significant decrease in
intake was accompanied by a decrease in
welght. There was no evidence of renal
insufficiency despite high excretion of
calcium in the urine. The metabolic
effects closely rescmble those produced
by the administration of parathyroid ex-
tract. This patient was of particular
intercst in that the hypercalcemia and
8trongly negative phosphorus and nitro-
gen balances apparently initiated by
stilbesterol eventually were reversed
with accompanying clinical improvoment
during continuaticn of the hormone. Re-
gression of pulmonary and soft tissue
metastases were noted amd calcification
of osscous lesions occurred. An increase
in the serum alkaline phosphatase was
associated with this ossification. The
"induced hypercalcemic syndrome" is a

frequent complication of androgenic hor-
mone therapy and rarsly does it occur
during the administration of éstrogenic
hormones. : ‘

3. Androgenic Hormone Therapy .

Androgenic hormones have been em-
ployed in women of all ageés with advanc-
ed breast cancer. However, the improve-
ment that occurs is dependent in part
upon the site of the metastatic lesions.
Subjective improvement consisting of
pain relief, increcase in appetite and
weight and an increased feeling of well-
being occurs in a high percentage. of-pa-
ticnts treated. Favorable objective im-
provement has occurred primarily in
breast cancer with osseous metastases,
though regression of lesions elsewhore
has alsq occurred. The improvemcnt in
osseous metastases in the post-menopaus-
al woman is similar to that occurring
with estrogenic hormone therapy. The
standard compound employed has been
testosterone propionate. Recently, num-
erous synthetic androgenic compounds
have been developed which produced simi-
lar results.

During the past year we have conduct-
ed clinical and metabolic investigations
with the compound androstan-17 (B) - ol
- 3 - one. (also reforred to as dihydro-
testosterone, Stanolone, _or Neodrol).
Earlier this year Escher' presented a
report indicating this compound was at
least as effective as testosterone pro-

.-plonate in inhibiting the progression

and causing regression of existing car-
cinomatous lesions of the brcast. A
lower incidence of the virilizing side
cffects was recorded and thesc were mild-
or in degrec than those induccd by tes-
tosterone or its eaters. From the report,
this compound appeared to have a distinct
therapecutic advantage over testostcrone
propionate in practical use because of
its mild androgenicity.

Metabolic studies of paticnts receiv-
ing this compound at the University Hos-
pitals were conducted to compare its
cffectiveness to testosterone propionate
and to study its anabolic characteristics.
During the past year this compound has
been administered to 17 patients with ad-




- 87 -

" vanced breast cancer and 1 patient with
rheumatoid arthritis and psoriasis.

These patients have been closely ob-~
served in the Tumor Clinic and observa-
tions of the side sffects recorded. Of
these patients, eight have been hospital-
ized for metabolic studies.

The following is a summary of our
clinical and metabolic observations:

Sixteen patlents with advanced breast
cancer have been treated for periods of
1 to 7 months. The doses employed were
100 milligrams intramuscularly 3 times
a week. Initially, however, several pa-
tients were given 400 milligrams a day
for periods of no longer than 2 wecks
during which time metabolic studies were
conducted. The age group of the pa-
tients treated varied from 33 to 71 yecars,
only 4 of these being over the age of 50.
Thirteen of the patients had osseous -
lesions and 9 of- the patients had soft
tissue metastases (skin, nodes, lung, or
liver). One additional patient was un-
able to tolerate the compound because of
severe local reactions. Analysis-of
these 16 patients reveals that in 3 there
is imsufficient data to warrant record-
ing at this time. One¢ patient refused
to return to the clinig after initial
treatment was commenced and one patient
had a bricf metabolic study and no con-

‘noted.

tinuation of therapy; hencec thesc are not
included..in the observations reported.

In view of the small number, no attempt
is being made to evaluate our results
statistically. . They are merely presented
to demonstrate the types of regressions
noted, the side effects recorded, and:-
the metabolic observations.

Three of 6 patients with soft tissue
metastases demonstrated an initial re-
gression.  In 2 of these, the metastases
were cutaneous nodules and local recur-
rences, and the third had a decrease in

- the size of the liver and primary tumor

mass. Of 10 patients with osseous metas-
tases in whom X-rays have been taken as
follow up procedures, 4 have shown a. - -
definite improvement in the osteolytic
lesions in that more normal asppearance
of bone has appeared or increased calci-
fication 18 present. In 1 patient, im~
provement occurred in scme lesions but
progression of other lesions has been

In 1 patient, there was definite
ac¢eleration of the disease process in
that osseocus metastases increased in
8ize and severs pain was associated with

the initiation of therapy.

The physiologic effects of the com-
pound have been recorded (Figure 2.).
Three patients omitted therapy because
of side effects.

FIGURE 2
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Comment : During the Administration of
androstanoleone to patients with advanced
breast cancer, regression of soft tissue
metastases and osseous metastases have
been noted similar to those observed dur-
ing therapy with testosterone propionate.
In contrast to the report of Escher, the
phkysiologic effects which have occurred
during the administration of androstan-
olone.are similar to those noted when
testosterone propionate was employed.

The most striking observation not pre--
viously reported was the fever which
occurred during the initial phases of
therapy. Temperatures up to 101° F. were
recorded and varied in duration from a
few days to 2 weeks. Two different bat-
ches of androstanolone were employed and
this fever was noted with both compounds.

Metabolic observations: Observations
of calcium, phosphorus and nitrogen bal-
ance were conducted on 8 patients. Those
patients demonstrating hypercalcuria and
hypercalcemia had a decrease in urine
calcium and serum calcium to more normal
levels. ©Similar changes with phosphorus
were noted in the urine. It would appear
that this compound did produce an inhibi-
tion of tumor growth in that the rate of
bone destruction was diminished.

Observations of the nitrogen balance
were varied. In those patients with fever
and anorexia, a negative nitrogen balance
was8 demonstrated. However, following con-
tinued therapy or in patients not having
fever and anorexia, a positive nitrogen
balance could be demonstrated and the
anabolic effect of this compound verified.
Comparison of androstanolone with aqueous
testosterone or testosterone propionate
in the eguivalent doses employed showed
no appreciable difference in the anabolic
potency of the compound.

4, Bilateral adrenalectomy

More recently, bilateral adrenalec-
tomy has been introduced for palliative
control of advanced carcinoma of the pros-
tate and breast. This procedure was em-
ployed on the assumption that in a previ-
ously castrated individual, the adrenal
gland is an accesory source of androgenic
hormones which might stimulate the growth
of carcinoma of the prostate, or an ac-

cesory source of estrogenic hormones
which might stimulate the growth .of
breast carcinoma.. It is too early to
evaluate the use of bilateral adrenalec-
tomy in routine treatment of metastatic
carcinoma of the prcstate or breast, but
it would appear that considerable subjec-
tive improvement may occur. Since corti-
sone produces. an increased feeling of
well-being in these patients; metabolic
investigations offer an obJective means
of demonstrating improvement. The same
patients also afford a further means for
the investigation of steroid metabolism.
Objective evidence of tumor inhibition
has heen demonstrated by other investiga-
tors™ which are similar to those noted
following oophorectomy or hormone admini-
stration.

The apparent subjective and objective
improvement of patients following total
bilateral adrenalectomy has indicated at
least a temporary arrest of the progress
of the cancer. The evidence seems to
signify that this arrest is accomplished
by means of altered metabolic processes
persuant to changing of the hormonal en-
viromment of the neoplastic cell.

In one patient in this institution, a
metabolic study has been conducted prior
to and following bilateral adrenalectomy.
This 43 year old woman had had a bilater-
al vophorectomy 1 year bvefore total ad-
renalectomy. Bilateral adrenalectomy
was performed in December 1952 and fol-
lowing this procedure the pulmonary me-
tastases disappeared and osseous metas-
tases were cbserved to calcify. This
improvement persisted until July 1953 at
which time back pain and increased cal-
cium excretion in the urine were noted. -
It would apyear that in this patient, by
alteration of the hormonal enviromment of
the neoplastic cells, a brief but obJjec-
tive improvement occurred in the disecase
process.

5. Metabolic Investigations of Patients
with Cancer of the Breast Undergoing
Radiation Therapy

The introduction to the radio-ther-
apist of machines delivering more inten-
sive doses of radiation to the body and
the present atomic era have necessitated
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investigation of the biochemical and
physiologic effects of radiation in the
human being. In reviewing the litera-
ture on the effects of radiation in man,
one is impressed by the large amount of
conflicting data and the wide variety
of various chemical determinations of
the blood and urine that have been car-
ried out. Much of this conflict has
been the result of a wide range of ex-
perimental conditions involving. the
types and dose of radiation, the amount
of body exposed, the clinical status of
the patient at the time of radiation,
and the periocd of analysis following
radiation. It appears necessary that
further investigations of the effect of
radiation on the normal human body are
necessary, and in conjunction with such
a study, the investigation of the effects
of radiation on cancer tissus seemed
pertinent. Metabolic balance studies

ag a means of investigation of this prob-
lem are being employed.

Age 38. During the sixth month
of lactation this patient noticed a lump
in her left breast. A mass occupied a
large portion of the left breast. In
the left lower quadrant there was pucker-
ing of the skin without edema. There
was no fixation to the underlying muscles
nor was there erythema present. A 0.5
centimeter node was palpable in the left
axilla and multiple lymph nodes measur-
ing up to 1 centimeter in diameter were
present in the left supraclavicular
area. The right breast and axilla were
normal. X-ray examination revealed a
metastatic lesion in the pelvis. Follow-
ing a period of metabolic study, the
patient received intensive radiation to
the left breast and supraclavicular
areas. This therapy was completed by
radiation castration to the pelvis. The
dose of X-ray therapy administered con-
sisted of: 1500 r in air to each of &4
quadrants of the left breast, 1500 r in
alr to the posterior supraclavicular area,
1500 r in air to the anterior supraclavi-
cular area, and 1500 r in air to the
posterior axilla. This was administered
over a period of 25 days. The depth
dose of radiation was estimated to be
approximately 5600 r to the tissue in
the center of the breast. X-ray castra-
tion consisted of 800 r in air to the

anterior port and 800 r in air to the
posterior port administered over a 6 day
period. The tissue dose to the ovaries
was estimated to be 1000 r.

Throughout the period of study, there
was a negative calcium balance; no al-
teration was noticed as a result of radi-
ation therapy. The patient remained
essentially in equilibrium with regard
to nitrogen balance during the phases of
radiation to the breast and regional
areas. When radiation to the pelvis was
commenced, a negative nitrogen balance
occurred. An increase in phosphorus ex-
cretion was observed during the third
metabolic period during which radiation
to the breast was being administered.
This increase in phosphorus excretion
was largely in the feces. A negative
phosphorus balance prevailed throughout
the duration of the period of radiation
to the breast. Complete regression of
the tumor mass occurred concomitantly.
Immediately on discontinuance of therapy,
phosphorus equilibrium was attained.

Age 46. This woman had a large
inoperable cancer of the left breast.
There was retraction of the entire
breast, and a large solid mass replaced
the breast. There was dimpling and
edema of the skin and extensive erythema.
Large axillary nodes were palpable. X-
rays demonstrated no osseous metastases.
The lesion of the breast was regarded as
inoperable clinically and the patient
was admitted to the hospital for meta--
bolic investigation and radiation ther-
apy. The dose of radiation was the same
as in the previous patient. Throughout
the period of investigation a persistent
negative calcium balance was observed,
suggestive of osteolytic metastases.
Nitrogen equilibrium was maintained. A
negative phosphorus balance was maintain-
ed in the control period and during the
period of radiation to the breast. TFol-
lowing discontinuance of radiation ther-
apy there was an increase in phosphorus
excretion and a more marked negative
rhosphorus balance persisted until termi-~
nation of the study. In contrast to the”
Previous radiated patient, there was no
regression of the tumor mass in the left
breast during the time X-ray therapy was
directed to the tumor. A partial de-

~
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crease 1n the size of the tumor, how-
ever, did occur during the pericd fol-
lowing completion of radiation. The
tumor mass, however, has never complete-
ly disappeared.

In patients with lymphoma and leu-
kemia, the excretion of phosphorus dur-
ing the administration of ACTH or corti-
sone acetate is reported greater than
the phosphorus excretion calculated from
the actual nitrogen and calcium excretion.
Chemical analysis of fat-free muscle and
tumor tissus revealed 2.9 times as much
phosphorus per unit of nitrogen in tumor
tissue as in muscle”.

In our two patients, the excessive
loss of phosphorus appears to be related
to tumor destruction. Tumor cell damage
mobilizes the phosphorus, but there is
no explanation as to the mechanism of
the increased phosphorus in the feces.
Such results demonstrate the necessity
to conduct metabolic studies on radiated
patients in an attempt to define the
effects of radiation on tumor cells and
the host.

Summary

Correlation of clinical and metabolic
data of patients with metastatic malig-
nancy leads to an understanding of the
natural course and mechanisms of the
discase process. A base line can be
formed upon which therapeutic measurecs
can be more accurately evaluated.

(I would like to extend my appreciation
to the several departments that have
cooperated in the conduction of moeta-
bolic investigations. I am indebted
to Dr. K. W. Stenstrom and Dr. Don
Mosser of the Department of Radiology;
Dr. William Peyton and Dr. Lyle French,
Department of Nourosurgery; Dr.
William Caster, Department of Physio-
logical Chemistry; Dr. Claude Hitch-
cock, Dopartment of Surgery; and

their respective staffs. Technical
agsistance by Mrs. Ethel Johnson and
Miss Barbara Steele.)
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Laszlo, D.; Schulman, C. A.; Bellin,
J.; Gottesman, E. D.; and
Schilling, A.

Mineral and Protein Metabolism in
Osteolytic Metastases.

J. A. M. A. 148: 1027-1032, (Mar. 22)
1952,

Kennedy, B. J.; Tibbetts, D. M.;
Nathanson, I. T. and Aub, J. C.

Hypercalcemia, a Complication of Hor-
mons Therapy of Advanced Breast
Cancer.

Cancer Research 13: 445-459, June
1953.

Escher, G. C.; Farrow, J. H.; Sved,
D. W.; Robbins, G.; Woodard, H. Q.
and Trevis, N. E.

Dihydrotestostercne Therapy of Ad-
vanced Mammary Carcinoma.

(Presented at Am. Fed. for Clin.
Research, Southern Section, New
Orleans, Jan. 30, 1953.
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West, C. D.; Hollander, V. P.; 9.
Whitmaore, W F., Randall, H. T.
and Pearson, O. H.

The Effect of Bilateral Adrenalectomy
Upon Neoplastic Discease in Man.

Cancor. 5: 1009-1018 Sept. 1952.

Pearson, 0. H.; Elid, L. P.; Rawson,
R. W.; Dobriner, XK., and Fhoads,
Cc. p.

~ ACTH and Cortisone-Inducod Regres -

sion of Lymphoid Tumors in Man.
Cancer 2: 943-945 (Nov.) 1949,
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IT. MEDICAL SCHOOL NEWS

Coming Events

November 13 ‘Special Lecture; "Fertilization of the Mammalian Ovum"; Dr. Richard
: J. Bladau, Professor of Anatomy, University of Washington School

of Medicine; Owre Amphitheater; 4:00 p.m.

November 16 Medical School Faculty Dinner; "Medical Writing"; Dr. Morris Fish-
bein; Coffman Memorial Union Main Ballroom; 6:30 p.m.

November 16-18 Continuation Course in Fractures for General Physicians

November 19-21 Continuation Course in Dermatology for General Fhysicians

December 3-5 Continuation Course in Obstetrics for General Physicians

* ¥ *
Alumni News
‘At last week's annual meeting of the Minnesota Medical Alumni Association, the
following officers were elected for the coming year: President, Dr. Harold G. Ben-
Jamin; First Vice-President, Dr. William C. Bernstein; Second Vice-Presldent, Dr.
Byron B. Cochrane; Secretary, Dr. Sheldon M. lagaard; and Treasurer, Dr. James C.
Mankey.

* ¥ ¥

Continuation Course

The University of Minnesota announces a contunuation course in Obstetrics for
General Physicians which will be held in the Center for Continuation 3tudy on Decem-
ber 3 and 4, 1953. On Saturday, Deccmber 5, sessions will be held at the Lowry Hotel,
St. Paul, Minnesota. Hmphasis will be placed on recent advances in the fileld which
have practical clinical application and on problems which have come to light as a re-
sult of recent studies. Guest speaker will be Dr. LeRoy A. Calkins, Professor and
Head, Department of Obstetrics and Gynecology, University of Kansas School of Medicine.
The course will be presented under tho direction of Dr. John L. McKelvey, Professor
and Head, Department of Obstetrics and Gynecology, University of Minnesota. The re-

mainder of the faculty will include mcombers of the staff of the University of Minne-
sota Mcdical School.

* ¥ %

Publications of the Medical School Faculty

Critchfield, L. R.: School Days Ahead: Heclth Checkup and Hobit Training the Best
Preparation. ZEverybody's Health, April, 1953.

Epstein, Stephan: Observations on Autosensitization in Contact Dermatitis. J. .In-
vestigative Derm., 21: 183, 1953. ‘

Erwin; Paul, Strickler, J. H., and Rice, C. 0.: Use of Polyethylene Tubing in Intra-
venous Therapy for Surgical Patients. A. M. A. arch. of Surg., 66: 673, 1953.

Fleming, D. S.: Analysis of Tubercu1081s Case R cgisters in Minnesota. Minn. Med.,

36: 486, 1953.

Frick, P. G.: Hemophilia-like Discase Following Pregnancy With Transplacental Trans-
fer of an Acquired Circulating Anticoagulant. Blood, 8: 598, 1953. :
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Goldfine, M. M. and Cohen, Saul L.: Glucuroﬁidase Hydrolysis for Pregnanediol Assays.
Endocrinology, 52: 597, 1953. .

Good, R. A. and Thomas, lewis: Studies on the Generalized Shwartzman Reaction. IV.
Prevention of the Local and Generalized Shwartzman Reactions with Heparin. J.
Exp. Med., 97: 871, 1953.

Gutmann, H. R. and Peters, {& H.: Metabolism of 2-Benzoylaminofluorene-9~Clh and
2-Acetylaminefluorenc -9-C in the Rat. Fed. Proc., 12: 212, 1953. }

Gutmann, HluR' and Peters, J. H.: Studies op the Metatolism of 2~-Benzoyleminofluo-
renc-9-C~7 and 2-Acotylaminofluoreno-9-C14 in the Rat. Cancer Res., 13: 415, 1953.

Jalberg, Franz and Bock, Fred: Eosinopenia During last Third of Pregnancy and After
Delivery in Several Stocks of Mice. Froc. Soc. Exp. Biol. Med., 83: 338, 1953.

Ealberg, Franz, Engel, Rudolf, Treloar, A. E., and Gully, R. J.: Endogenous Eosino-
penia in Institutionalized Patients with Mental Deficiency. A. M. A. Arch. Neur.
Psych., 69: L62, 1953.

Hall, W. H.: Brucellosis in Man: A Study of Thirty-Five Cases Due to Bruceclla Abortus.

Minn. Med., 36: 460, 1953.

Hammarsten, J. F., Heller, Ben I., and Ebert, R. V.: The Effects of Dextran in Normo-
volemic and Oligemic Subjects. J. Clin. Invest., 32: 340, 1953.

Hilding, A. C.: A Study of the Anatomy and Function of the Tectorial Membrane. Trans.

Amer. Acad. of 0. & 0., Jan.-Feb., 1953.

Eilding, A. C.: Studies on the Otic Labyrinth. III. Cn the Threshold of Minimum Per=-
ceptible Angular Acceleration. Ann. Otol., Rain. & laryng., 62: 1, 1953.

Hilding, A. C.: Studies of the Otic Labyrinth. IV. On the Desviatlon of the Visual =
Axes (As Evidenced by the Mzddox Rod Test) After the Barany Turning Test. ann.
Otol., Fhin, & Laryng., 62: 462, 1953.

Hilding, A. C.: Studies on the Otic Labyrinth. V. The Possible Relation of the Inser-
tion of the Tectorial Membrane to Acoustic Trauma, Nerve Deafness and Tinnitus.
Ann. 0tol., Rhin. & Laryng., 62: 470, 1953.

Johnson, J. A., Cavert, H. M., and Lifeon, Nathant: Kinetics Concerned With Distribu-
tion of Isotopic Water in Isolated Perfused Dog Heart and Skeletal Muscle. Am. J.
Frysiology, 171: 687, 1952.

Komman, G. R.: Traumatic Neurosis, Compensation Neurosis or Attitudinal Pathosis?
A. M. A, Arch. Neur. Psych., 65: 593, 1951.

Lichstein, H. C. and Boyd, R. B.: The Formic Hydrogenlyase System of Aerchacter
aerogenes. dJ. Bact., 65: 617, 1953.

Lillehei, C. W., Wargo, J. D., and Hermerstrom, R. N.: Experimental Bacterial Endo-
carditis and Proliferative Glomerulonephritis. Diseases of the Chest, 24: L21,

1953.

Lorber, Victor: Energy Metabolism of the Completely Isolated Mamalian Heart in Fail-
ure. Circulation Research, 1: 298, 1953.
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UNIVERSITY OF MINNESCTA MEDICAL SCHOOL
WEEKLY CALENDAR OF EVENTS

PhyQicianq Wolcomo
Nbvember 16 - 2l 1953

‘ Mondayy'November 16

Roentgenology-Medicine Confercpce; L. G. Rigler, C. J. Watson and .
Obstetrics and Gynecology Conferenoe, J. L. McKelvey and Staff;

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

Tumor Conferonce; Doctors Kromon, Moore, and Stenstrom; Todd Amphi--

Physical Medicine Seminar; The Effect of Posture on Low Back Painj
Frederio Jde. Kottke Heart Hospital Auditorium.

Obstetrics and Gynecology Journal Club; Staff Dining Room, U. H.
Physiology Seminar 201; The Interaction of Purified Enolase and DL~ 2-
Phosro-Glyceric Acid with Metal Ions Activating Enolase; Bo G.
PediatricrNeurological Rounds; R. Jensen, A. B. Baker and Staff; U. H.

Dermatology Hospital Rounds; H. E. Michelson and Staff; Dermatology
Residents Conference; Fresentation of Cases from Veterans Hospital}

ECG Reading Conference; Staff Room, Heart Hospital.

Infectious Disease Rounds; Sta. 43, U. H.

Public Health Seminar; A.P.H.A. Round-Up; 15 Owre Hall. _ :
Urology-Roerntgenology Conférence; C. D. Creevy, 0. J. Baggenstoss,

III.
Medical School and University Hospitals
9:00 - 93150

Staff; Todd Amphitheater, U. H.
G:00 - 10:50

Ww-612, U. H.
10:00 - 12:00
11:30 -

theater, U. H.
11:30 - 12:30
12:15 -
12:30 - 1:30

Malmstrom; 214 Millard Hall.
1:30 - 2:30
1:30 - 3:30

" Histopathology Room, M-434, U, H.

L:00 - 5:00

Heart Hospital Theater.
4:30 -
4130 -
4:30 -
5:00 - 6300

and Staff; Eustis Amphitheater.

* 6:30 p.m.

Medical School Faculty Dinner; Speaker: Dr. Morris Fishbein - "Medical
Writing"; Coffman Memorial Union Main Ballroom.

Ancker Hospital

8:30 - 10:00 Tuberculosis and Chest Conference; Auditorium.

2:00

3:00

Surgery Journal Club; Classroom.

Minneapolis General Hospltal

9:30
10:30
11:00

11:00

12:00

ledlatrlc Rounds; Eldon Berglund Newborn Nursery, Station C.
Medlclne Roundu, r“honna.s lowry, Sta. F.

Orthopedic and Fracture Rounds, Drs.. John Moe and Arthur Zierold;
Sta. A.

Pediatric Rounds; Erling Platou; Station K.
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Monday, November 15 (Cont.)

Minneapolis General Hospital (Cont.)

12:30 - Surgery Grand Rounds; Dr. Ziercld; Sta. A.
1:30 - 2:30 Tubsrculosis Conference; J. A. Myers; Sta. M.
2:00 - Pediatric Rounds; Robert A. Ulstrom; Stations I and J.

Veterans Administration Hospital

1:30 - Cardiac Conference; Drs. Berman, Weisbart, and Smith; Rounds Immedi-
ately following conference.

Tuesday, November 17

Medical School and University Hospitals

9:00 - 9:50 Roentgenology-Fediatric Conference; L. G. Rigler, I. McQuarrie and
Staff; Bustis Amphitheater, U. H.

9:00 - 12:00 Cardiovascular Rounds; Station 30, U. H.
12:30 - 1:30 Physiology 114C -- Respiration; E. B. Brown; 129 Millard Hall.

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

12:30 - 1:30 Bacteriology Seminar; Isolation and Cultivation of Animal Cells;
Armand Eiring; Conditioned Hemagglutinations in Bacterial rroducts;
Richard Berk; 214 Millard Hall.

3:30 - Pediatric Seminar; Encephalitis; Brian Kiely; Sixth Floor, U. H.

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

4:30 - 5:30 Clinical-Medical-Patholcgical Conference; Todd Amphitheater, U. H.

4:30 - ECG Reading Conference; James C. Dahl, et al; Staff Room, Heart

Hospital.

5:00 - 6:00 X-ray Conference; Presentation of Cases by University Hospitals Staff;
Eustis Amphitheater, U. H.

*¥ 8:00 p.m. Minnesota Pathological Society Meeting; "Management of Pathological
Fractures of the Long Pones"; Dr. Edwin F. Cave, Chief of Fracture
Service, Massachusetts General Hospital, Roston; Owre Amphitheater.

Ancker Hospital

9:00 - 10:00 Medical X-ray Conference; Auditorium.

Minneapolis General Hospital

10:00 - Pediatric Rounds; Spencer F. Brown; Stations I and J.
11:30 - 12:30 Neurology-Neurosurgery Conference; Classroom, Sta. M.

12:30 - 2:30 Dermatology Rounds and Clinic; Carl W. Laymon and Staff.

12:30 - EOG Conference; Boyd Thomes and Staff; 302 Harrington Hall,
1:00 - Tumor Clinic; Drs. Eder, Cce, and Lipschultz; Classroom.
1:00 - Psychiatry Grand Rounds; J. C. Michael and Staff.

Veterans Administration Hospital

7:30 - Anesthesiology Conference; Conference Room, Bldg. I.

S e e
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Tuesday, November.17 (Cont.)

Veterans Administration Hospital (Cont.)

8:45
9:30
9:30
10:30

1:00
1:30
2:00

2:30
4:00

- 2:50

- L300

Medical School

Surgery Journal Glub;.Conference Room; Bldg. I.-
Infectious Disease Rounds; Drs. Hall, ‘Zinneman, and Brown.
Surgery-Pathology Conference; Conference Room, Bldg. I.

Surgery-Tumor Conference; L. J. Hay, J. Jorgens and Donn Mosser;
Conference Room, Bldg. I.

Review of Pathology, Pulmonary Tuberculosis, Conference Room, Bldg. I.

" Combined Medical- Surgical Chest Conference, Conference Room, Bldg. I.

Dermatology and Syphilology Conference, H. E. Michelson and Staff;
Bldg. III.

Psychosomatic Conference; C. K. Aldrich; Conference Room, Bldg. I.

Thoraclc Surgery Problems; Conference Room, Bldg. I.

Wednesday, November 18

and University Hospitals

8:00
i1:00
12:30
12130

1:00
1:30

3:30

5:30
7:30

- 9:00

- 12:00

- 1:30' Pn

- 1:30

- 2300
- 3:00

- 4330

- 5:50,

- 6:00
- 5:50

- 7330
- 9:30

Roentgenology Surgical-Pathological Conference; Paul Lober and L. G.
Riglsr; Todd Amphitheater, U. H. C

Pathology-Medicine~Surgery Conference; Pediatrics Case; 0. H. Wangen-
steen, C. J. Watson, and Staffs; Todd Amphitheater, U. H.

Zsiology 114B -- Transport Seminar; Nathan Lifson and M. B. Vlsscher,
Millard Hall . .

Radiolsotope Seminar; Measurement Methods for the Clinical Laboratory;
Sol Sandhaus; 12 Owre Hall.
Dermatology Clinical Seminar; 300 North Clinic.

Pediatric Allergy Clinic; Albert V., Stoesser and Lloyd Nelson; W-211,
U. H

Dermatology Pharmacology Seminar; J. D. Krafchuk 3rd Floor Conference
Room, Heart Hospital

Medicine-~Physiology Cardiovascular Conference; Discussion of a Cardio-
vascular Case Froblem; Maurice B. Visscher; Heart Hospital Theater.

Dermatology Infectious Disease Seminar; J. D. Krafchuk; 3rd Floor Con-
ference Room, Heart Hospital.

ECG Reading Conference, Staff Room, Heart Hospital

‘Res1dents Lecture, Cardiac Disease; Joseph JorgenS, Todd Amphitheater,

U. H.

Urology-Pathological Conference, C. D Creevy and Staff, Eustis Amphl-
theater, U. H.

Dermatology Journal Club and Discussion Group; Hospital Dinixg Room.”

Dermatology Fathology Seminar; Review of Interesting Slides of the
Week; Robert W. Goltz; Todd Amphitheater, U. H. .
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Wednesday, November 18 (Cont.)

Ancker Hospital

8:30
12:30

9:30
1:30

Clinico-Pathological Conference; Auditorium.

Medical Journal Club; Library.

Minneapolis General Hospital

9:30
10:30
11:00
11:00
12:00

12:15
1:30
2:00
4:00

12:00

4:00
5:00

Pediatric Rounds; Max Seham; Stations I and J.

Medicine Rounds; Thomas Lowry and Staff; Station D.
Pediatric Seminar; arnold Anderson; Classyrecm, Station I.
Pediatric Rounds; Erling S. Platou; Station K.

Surgery-Physiology Conference; Arthur Zierold and E. B. Brown; Class-
room.

Pediatric Staff Meeting; Classroom, Station I.
Visiting Pediatric Staff Case Presentation; Classroom, Station I.
Infectious Disease Rounds; Station D.

Infectious Disease Conference; Wesley W. Spink; Classroom.

Veterans Administration Hospital

QOrthopedic X-ray Conference; E. T. Evans and Staff; Conference Room;:

Neurology Rehabilitation and Case Conference; A. B. Baker.

Gastro-Intestinal Rounds, Drs. Wilson, Zieve, Hay, Braksl and Nesbitt.

X-ray Conference; dJ. Jorgens, Conference Room, Bldg. 1.

Combined Medical Surgical Conference; Drs. Flink and Hay; Conference

Medical Journal Club; Conference Room, Bldg. I.

Iectures in Basic Science of Orthopedics; Conference Room, Blig. T.

Thursday, November 19

Medicine Ward Rounds; C. J. Watson and Staff; E-221, U, H.
Cancer Clinic; K. Stenstrom and A. Kremen; Todd Amphitheater, U. H.
Medical Journal Club; BCG; Don Mattson; 116 Millard Hall.

Physiclogical Chemistry Seminar; Glutamic Acid Metabolism in Brain;

Cardiology X-ray Conference; Heart Hospital Theatre.
Physiology-Surgery Conference; Todd Amphitheater, U. H.
EOG Reading Conference; James C. Dahl, et al; Staff Room, Heart

8:30 - 10:00
Bldg. I.
.8:30 - 12:00
2:00 -
12:30 -
4:00 -
Room, Bldg. I.
5:00 -
7:00 p.m.
Medical School and University Hospitals
2:00 - 11:50
11:00 - 12:00
12:00 - 1:00
12:30 -
John Logothetis; 214 Millard Hall.
1:30 - L4:00
4:00 -« 5:00
4:30 -
Hospital.
5:00 - 6:00

Radiology Seminar; Tumors of the Duodenum; Vincent Paciotti; Eustis
Amvhitheater, U, H.

LA e



s S

FOTIP I ——

g,

- 98 -

Thursday, November 19 (Cont.)

Medical School and University Hospitals (Cont.)

7:30 -« G:30 Pediatric Cardiology Conference and Journal Club; Review of Current

Literature lst hour and Review of Patients 2nd hour; 206 Temporary
West Hospital.

Ancker Hospital

8:00 - 10:00 Medical Grand Rounds; Auditorium.

Minneaponlis General Hospital

9:30
10:00
10:00
11:30
12:30

1:00

1:00

12:30
2:30

Neurology Rounds ; Heinz Bruhl; Station I.

Pediatric Rounds; Spencer F. Brown; Station K.

Psychiatry Grand Rounds; J. C. Michael and Staff; Sta. H.
Clinical Pathological Conference; John I. Coe; Classroom.
Dermatélogy Rounds and Clinic; Carl W. Laymon and Staff.

Fracture - X-ray Conference; Dr. Zierold; Classroom.

House Staff Conference; Station I.

Veterans Administration Hospital

8:00
8:00
11:00
1:00

Medical School

3:00

Surgery Grand Rounds; Cbnference Room, Bldg. I..
Surgery Ward Rounds; Lyle Hay and Staff; Ward 11.
Surgery-Roentgen Conference; J. Jorgens; Conference Room, Bldg. I.

Metabolic Disease Conference; Drs. Flink, Heller and Hoseth.

Friday, November 20

and University Hospitals

. 8:00

3:00
10:30
10:30

11:00
11:45

1:00

1:30

2:30

3:00

10:00
9:50
11:50

12 :50

2150

2:30

L:00

L:00

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

Medicine Rounds; C. J. Watson and Staff; Todd Amphitheater, U. H.

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

Vascular Rounds; Davitt Felder and Staff Members from the Departments
of Medicing, Surgery, Fhysical Medicine, and Dermatology; Out-Patient
Department, Heart Hospital.

University of Minnesota Hospitals Staff Meeting; Advanced Malignant

.Disease of the Upper Kespiratory Tract; Jerome A. Hilger; Fowell Hall

Amphitheater.

Neurosurgery-Roentgenology Conference; W. T. Peyton, Harold O.
Peterson and Staff; Todd Amphitheater, . H.

Dermatology Grand Rounds; Presentation of Cases from Gréuped Hospitals
(University, Ancker, General and Veterans) and Private Offices; H. E.
Michelson and Staff; Skin Clinic; W-312, U, H.

Dermatology Hospital Rounds; H. E. Michelson and Staff; Begin at Derma-
tology Histopathology Room, M-43L4, U. H.

Neuropathological Conference; F. Tichy; Todd Amphitheatef, U. He
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Friday, November 20 (Cont.)

Medical School and University Hospitals (Cont.)

L300 - 5:00 124 Advanced Neurophysiology lecture; Werner-Koella and Ernst Gellhorn;
111 Owre Hall.
4:30 - 5:20 Ophthalmology Ward Rounds; Erling W. Hansen and Staff; E-534, U. H.

k30 - ECG Reading Conference; James C. Dahl, et al; Staff Room, Heart
Hospital
5:00 - Urology Seminar and X-ray Conference; Eugtis Amphitheater, U. H.

Ancker Hospital

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

Minneapolis General Hospital

9:30 - Pediatric Rounds; Wallace Lueck; Station J.

10:30 - Pediatric Surgery Conference; Oswald Wyatt; Tague Chisholm; Station I,
Classroom.

12:00 - Surgery-Pathology Conference; Dr. Zierold, Dr. Coe; Classroom.

1:00 - 3:00 Clinical Medical Conference; Thomas Lowry; Classroom, Station M.

1:15 - Pediatric X-ray Conference; Oscar Lipschultz; Classroom, Main Bldg.

2:00 - Pediatrics Rounds; Robert Ulstram; Stations I and J.

Veterans Administration Hospital

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

1:00 - Pathology Slide Conference; E. T. Bell; Conference Room, Bldg. I.
2:00 - Autopsy Conference; E. T. Bell and Donald Gleason, Conference Room,
Bldg. I.

Saturday, November 21

Medical School and University Hospitals

T:45 8:50 Orthopedic X-ray Conference; W. H. Cole and Staff; M-109, U. H.
9:00 - 10:00 Infertility Conference; Louis L. Friedman, David I. Seibel, and
Obstetrics Staff; Bustis Amphitheater, U. H.

9:00 - 11:50 Medicine Ward Rounds; C. J. Watson and Staff; Heart Hospital Amphi-
theater.

§:15 - 10:00 BSurgery-Roentgenclogy Conference; L. G. Rigler, J. Friedman, Owen H.
Wangensteen and Staff; Todd Amphitheater, U. H.

10:00 - 11:30 Swurgery Conference; Todd Amphitheater, U. H.

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

11:30 - Anatomy Semlnar, Invertebrate Blood; S. 0. Cormwell; 226 Institute of
Anatomy.

Ancker Hospital

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

Minneapolis Generel Hospital

8:00 - Urology Staff Conference; T. H. Sweetser; Main Classroom.

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

Veterans Administration Hospital

8:00 - Proctology Rounds; W. C. Bernstein and Staff; Bldg. III.
3:30 - 11:15 Hematology Rounds; Drs. Hagen and Sherman.
11:15 - 12:00 Morphology . . . . Dr, Aufderheide; Conference Room.

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