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Staff Meeting Report

Studies On Cerebrovascular Permeability*

James E. McIntosh, MoO.,! Lyle A. French, M.D., PhD}
William T. Peyton, M.D., PhD} and Barry Grundland4

There have been several methods used to study the permeability of
the cerebrovascular structures. One of the most profitable has been to
alter the permeability by injection of chemotoxic agents into the carotid
artery. The permeability is then studied by assessing the transfer of
dyes from within the vessels to the surrounding brain. The study pre
sented here was begun four years ago, primarily to assess the toxic
effects of dyes used as contrast media in cerebral angiography. Sub
sequently the techniques used have been improved and standardized so
that additional studies have been possible. These include our attempts
to aggravate or reduce the increased permeability produced by the
chemotoxic agents hoping thereby eventually to apply these data to
clinical problems relating to complications following angiography and
to the problem of cerebral edema.

Method:

Rabbits ranging in size from 1.9 to 3.2 kilos were used. They were
anesthetized with nembutal (5 per cent) given intravenously. One
cc. of 20 per cent Na Fluorescein was then given through the same
needle. In order to reduce the required nembutal, 5 cc. of 1 per cent
procaine was injected subcutaneously over the carotid artery. The
carotid was exposed and ligated proximally. A polyethylene catheter
was inserted into the distal portion and secured by a ligature. Five cc.
2 per cent Na Taurocholate in distilled water was then injected into
the carotid by machine. The average injection time was one minute,
fifteen seconds, but this varied a few seconds either way among in
jections because of variations in motor speed. However the rate of

• This is an abstract of a report given at the Staff Meeting of the University of Minnesota
Hospitals on Febtuary 15, 1957. A copy of the complete teport, including all tables and
references, may be obtained by writing to the Editor, UNIVERSITY OF MINNESOTA
MEDICAL BULLETIN, 1342 Mayo Memotial, Minneapolis 14.
1 Medical Fellow, Division of Neurosurgery
2 Clinical Associate Professor, Division of Neurosurgery
S Professor and Director, Division of Neurosurgery
• Medical Student
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IUJection during any particular injection varied very little. Machine
injection was found to be necessary in order to duplicate more exactly
the experimental conditions between control and test animals. The
machine consisted of a universal motor connected through a system
of gears to a screw which pressed on the plunger of the syringe. A
speed control allowed variations in injection time. The rabbits were
sacrificed in thirty to forty-five minutes and the brain examined in

situ with ultraviolet light.

Various substances toxic to the cerebral vessels have been used to
cause breakdown of the blood brain barrier (BBB), but the results
of the majority of them were inconsistent. It was found that Na
Taurocholate gave the most reliable results. It is necessary to make
up a fresh solution just before use since Na Taurocholate solution
deteriorates rapidly and loses its toxicity. The contrast media used for
angiography alone has been tried for this study but discarded because
of the varying toxicity between batches and the technical difficulties
encountered with the high viscosity of the 70 per cent solutions. This
was especially true of diodrast.

The drugs to be tested were injected manually into the carotid just
prior to the chemotoxic agents. The dosages used were in so near as
possible those recommended for humans; otherwise they were de
termined by the amount tolerated by the animal.

These studies were designed to test certain groups of drugs; local
anesthetics (procaine) , vasoconstrictors (levophed), vasodilators
(papaveril and aminophylline), anti-histaminics (histadyl), and the
tranquilizing-hypotensive group (serpasil and thorazine). Histamine
was also included because of reports of its relationship to permeability
of the cerebral vessels.

Results:
Control studies were made with a series of fifty rabbits injected with

5 cc. of 2 per cent Na Taurocholate. The rabbits ranged in weight
from 1.9 to 2.7 kilos with an average of 2.2 kilos. It was found that
28 per cent of the brains of the entire control group of animals were
unstained by fluorescein, 60 per cent had one or two plus staining*,
and 12 per cent had staining of three or four plus. Twenty per cent
showed hemorrhage of one or two plus severity and 8 per cent three
or four plus. Thirty per cent died before time for sacrifice (See Figure

• See footnote on Page 252.
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I). It was noted that pupillary constriction on the side of lfi)ection
occurred in every case in which staining of the brain was present.
Occasionally both pupils constricted, particularly in those cases in which
the contralateral hemisphere was also involved. However, pupillary
constriction also occurred at times in the absence of demonstrable break
down of the blood-brain-barrier.

The first drug to be tested was 1 per cent procaine. Five cc. were
injected into the carotid over a two-minute period before the solution
of Na Taurocholate was given. Only 25 rabbits were used in this
series since it was found that the first 25 of the 50 rabbits in the con
trol series showed essentially the same percentage of brains stained as
the entire control series. In twelve per cent of these rabbits injected
with 1 per cent procaine there was no staining of the brain. In 32
per cent the staining was one or two plus and in 56 per cent three
or four plus. One or two plus hemorrhage occurred in 40 per cent of
brains and three or four plus in 44 per cent. Sixty per cent of the
animals died shortly after the injection.

One cc. of 0.002 per cent levophed base in 5 per cent D. W. in
jected in one minute was tested in 25 rabbits prior to injecting the Na
Taurocholate. Again 12 per cent of the animals showed no staining,
8 per cent one or two plus, and 80 per cent three or four plus staining.
Twenty per cent had hemorrhage of one or two plus severity and 68
per cent three or four plus. Seventy-two per cent of the rabbits died.

Injection of 1 cc. of papaveril solution (~ gr./cc.) in thirty to fifty
seconds prior to injection of the toxic agent resulted in no staining
in 40 per cent of the brains, one or two plus staining in 32 per cent,
and 28 per cent showed three or four plus. Twenty per cent had one
or two plus hemorrhage and the same number showed three or four
plus hemorrhage. Twelve per cent died.

Thorazine (6.25 mgm. in 1 cc. 5 per cent D.W.) was injected in
a time period of approximately one minute. After the injection of
Na Taurocholate, the incidence of unstained brains was found to be
increased to 65 per cent. Twenty-seven per cent showed one or two
plus and 8 per cent three or four plus staining. Sixteen per cent and

• +000
++00
+++0
++++
+0+0
0++0
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8 per cent showed one or two plus and three or four plus hemorrhage
respectively. Forty-four per cent of the animals died. The high death
rate was considered due to two factors in view of the low inci
dence of breakdown of the BBB. These are the potentiating effect
of the thorazine on the nembutal to which the rabbits are extremely
sensitive and the fact that there seemed to be a greater incidence of
pulmonary edema in this group. Perhaps the pulmonary edema was
due to an action on the hypothalamus by the thorazine. Injuries to
the hypothalamus have been found to cause such pulmonary difficulty
by Gamble and Patton. It was also noted that twO rabbits in this
group had ischemia of the ipsilateral hemisphere as evidenced by its
extreme pallor and lack of blood in the superficial vessels with hem
orrhage and staining of the contralateral hemisphere. This must be
interpreted as due to thrombosis on the ipsilateral side preventing the
dye from reaching the damaged vessels. A similar situation occurred
in three rabbits in the histamine series except that only staining with
out hemorrhage occurred on the ipsilateral side while staining and
hemorrhage was present on the opposite side.

Histamine (0.004 mgm. in 1 cc. NaCl) was injected in one minute
prior to the Na Taurocholate solution in 25 rabbits. Seven (28 per
cent) of the brains did not stain; 16 per cent stained one or two plus;
56 per cent three or four plus. Hemorrhage occurred in 68 per cent;
this hemorrhage was of one or two plus severity in 32 per cent and in
36 per cent of three or four plus. Forty-eight per cent of the animals
died.

Intracarotid injection of 1 cc. of aminophylline (25 mgm./cc.) in
one minute before the Na Taurocholate in a series of 25 rabbits was
followed by no staining in 48 per cent, staining up to two plus oc
curred in 36 per cent and up to four plus in 16 per cent. Hemorrhage
of one or two plus and also of three or four plus occurred in 12 per
cent of the rabbits. Twenty per cent died before time for sacrifice.

Histadyl injected before Na Taurocholate (1 cc. containing 20 mgm.
injected in one minute) resulted in no staining in 56 per cent, one or
two plus in 28 per cent and three or four plus in 16 per cent. Hem
orrhage up to two plus occurred in 36 per cent but no more severe hem
orrhage was present. Twelve per cent died.

No staining was present in 72 per cent of the brains in which 1 cc.
of solution containing 2.5 mgm. of serpasil was given in one minute
prior to the Na Taurocholate. Sixteen per cent had one or two plus
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staining and 12 per cent up to four plus. Eight per cent had one or
two plus and 8 per cent had more severe hemorrhage. Sixteen per cent
died.

From the above data it is concluded that reserpine (serpasil), histadyl,
aminophylline, papaveril, and thorazine reduced the incidence of break
down of the BBB by Na Taurocholate and in most cases also the death
rate by a considerable margin. Thorazine exceptionally increased the
death rate significantly. Procaine, levophed, and histamine on the
other hand enhanced the action of the Na Taurocholate in breaking
down the BBB as evidenced by the greater number of brains which
stained and were hemorrhagic and by the greater distribution of stain
and hemorrhage in these brains, and the death rate was also increased.

I
I

Discussion:

These large dosages of the test drugs were deliberately used in order
to be certain that the drugs exerted a systemic effect. It is within pos
sibility that had a different dosage been used with procaine, levophed, i
or histamine, a reversal of results might have occurred. However, in
view of the fact that the dosage of the other drugs given were also
relatively large certain conclusions seem possible. First vasodilators
appear to exercise some protection of the BBB from chemotoxic agents.
The fact that the hypotensive-tranquilizer group afforded the greatest
beneficial effect suggests that hypotension also may be a factor.

Local aneshetics appear from this study to be detrimental to the
cerebrovascular endothelium. This agrees with Ward's experience in
clinical cases although he feels that intracarotid injection of procaine
after damage to the BBB is detected following angiography may be of
benefit in reversing neurological abnormalities.

The results obtained with levophed are compatible with the re
mainder of our study. Greater damage of the BBB would be expected
where hypertension was present. Whether levophed can cause signifi
cant cerebrovascular constriction is, of course, debatable, but is a pos
sible factor.

It is of interest to note the effects of intracarotid injection of the
test drugs themselves. Procaine produced a profound increase in depth
of anesthesia as evidenced by the animals, complete lack of reaction to

the Na Taurocholate. The animals, however, continued to have good
respiratory exchange. No breakdown of the BBB occurred prior to
injection of the chemotoxic agent since constriction of the pupil was
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not present. Each of the control animals on the other hand reacted
rather vigorously to the Na Taurocholate injection since the anesthesia
with nembutal was necessarily light. Deepened anesthesia was also
obtained with serpasil and as mentioned previously, thorazine.

Aminophylline produced ipsilateral pupillary constriction of varying
degree in some of the animals. No animals were sacrificed after the
aminophylline injection to determine whether staining of the brain was
present; however, in each of these animals staining was present at the
time of sacrifice following injection of Na Taurocholate.

It was frequently noted that breakdown of the blood-aqueous humor
barrier was present in those cases in which pupillary constriction and
breakdown of the BBB were present. The mechanisms by which the
pupillary changes occur is obscure but two possibilities at least exist.
Stimulation of the parasympathetic portion of the hypothalamus by
the chemotoxic agent and direct stimulation of the iris following or in
conjunction with damage to the blood-aqueous-barrier. The latter pos
sibility seems more correct in view of the fact that intracarotid thora
zine, which acts primarily on the hypothalamus, in dosages as high as
25 mgm. had no effect on the pupil.

Summary:

Five cc. of 2 per cent Na Taurocholate were injected by machine
into the carotid artery of a control series of rabbits which had been
given Na Fluorescein intravenously. Breakdown of the BBB was evi
denced by staining of the brain by the fluorescein. The incidence of
breakdown of the BBB was 72 per cent in this group. Various drugs
were then injected into the carotid just prior to the injection of the
Na Taurocholate. It was found that procaine, levophed, and histamine
in conjunction with Na Taurocholate increased the number of brains
stained. Fewer brains were stained than in the control series when
papaveril, thorazine, aminophylline, histadyl, or serpasil were injected
prior to the Na Taurocholate.

FIGURE I
COMPARISON OF RESULTS IN ORDER OF INCIDENCE OF 0 STAIN

Stain Hemorrhage

+ ++ +++ ++++ + ++ +++
38% 22% 8% 4% 8% 12% 6%

4 4 28 52 4 16 40
8 24 32 24 4 36 32

12 4 4 52 8 24 0
24 8 12 16 16 4 8
32 4 12 4 8 4 12
12 16 12 4 8 28 (}
15 12 0 8 8 8 0
16 0 12 0 4 4 8

Group 0
Control 28%
Levophed 12
Procaine 12
Histamine 28
Papaveril 40
Aminophylline __ 48
Histady1 56
Thorazine 65
Reserpine 72
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Special Article

"X" Marks the Spot

P. S. Hench, M.D.

Editor's Note: On May 12, 1955, Dr. P. S. Hench, Nobel laureate,
Professor of Medicine in the Mayo Foundation, and distinguished clini
cian and investigator, was the guest speaker at the annual "Medical
Six O'Clock Dinner," a dinner attended by medical students, their
families, and members of the Faculty. Dr. Hench's talk dealt with
significant events in medical history; e.g., the conquest of yellow fever,
and with renowned medical personages such as Dr. William Beaumont,
Sir William Osler, and Nurse Edith Cavell. In presenting his address,
Dr. Hench presented a series of photographic slides, which he had
taken during his travels, depicting the places these events had occurred
and where these people had lived and worked. Unfortunately, we can
not reproduce here these excellent photographs. We are happy, how
ever, to print Dr. Hench's concluding remarks which are in themselves
inspiring and illustrative of an approach to medicine to which we
might all aspire.

Now we have visited several unusual places. Does any common
denominator link the U. S. Army surgeon at Mackinac in 1822 with
those in Cuba in 1900, the English nurse who died in Brussels with
the Professor of Medicine who lived at Oxford? Their common mo
tive was, I think, an instinctive urge, a compulsion for humanitarian
service. And that was surely one of the main forces which motivated
those who founded and who have supported and directed the Medical
School and Medical Center of this great university.

Now may I address myself chiefly to the students here tonight. When
you applied for admission to medical school, in all likelihood you did
~ give as your reason, "an instinct to serve humanity." To put it
that way would have looked "corny." But the heart can feel what the
hand may not write. And so regardless of what you wrote on your
application form, that motive has been attributed to you, by the Admis-
sions Committee in particular and by the public in general.

You medical students cannot yet "practice medicine"; your elders
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can. But a generous public ignores this professional or legal distinc
tion when, with trust and affection, it calls us both "medics." Whether
we are students or licensed physicians the right to that proud term,
"medic," carries with it obligations we must never forget. If we, stu
dents and practitioners, have unusual privileges we have special respon
sibilities also, namely-to practice (now or soon) the art and science
of medicine with special industry and, if possible, with special skill.

You students are an important part of this University. Indeed~
you are those for whom its medical school was created. And as such,
you are already an important part of this clinical center, for largely
through you, its new generation, will this community achieve its urgent
desire for the continuing advancement of medical science. Consequent
ly you students and your medical faculty have mutual responsibilities.

First, each owes the other loyal cooperation. Give to your teachers
here, to every one of them, that respect which all earnest teachers and
scholars deserve. If possible, give to each of your seniors here, not
only your respect, but your affectionate regard. He will treasure that
"something extra" and will respond to it.

But (and this is most important) even while you give him per
sonally your loyalty and respect, never give him your complete trust.
That is, you must not give to his ideas your unquestioning allegiance.
For if you do, you";ill defeat one of the chief objectives of this Uni
versity and its Medical School-na1pely, your chance to extend knowl
edge. If you accept all his ideas without question or constructive criti
cism, whether spoken or not, you will reject the glowing philosophy of
all science, that the truth of today is only the half-truth of tomorrow.

Unlike the custom of old Europe, here we do~ listen to the voice
of authority, at least not reverently. Listen closely to the voices of
experience and wisdom but not to the voice of mere authority which
is always a stifling force.

But if, now as a student and later as a young physician, you listen
to the voices of wisdom, whether it be that of your elders or, preferably,
that of your own increasing knowledge, you may experience one of the
greatest thrills of life, the birth of a new idea, the conception of a new
truth.

But it isn't enough simply to entertain a new idea. You must nour
ish and strengthen it, for at first a new truth is always a precious fragile
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thing, often no more than a passing notion which can easily be killed
by the slightest neglect or ridicule. Dream about it, think about it
till it eats your guts out. Then do somehing about it to develop and
refine it. But when you start doing, you will start suffering, for like

that of a new human, the delivery of a new truth into the world is a
painful business. Many times you will become discouraged. But you
must never quit.

Listen to what Churchill told the boys of Harrow some years ago.
He said: "Never give in, never, never,~ never, in nothing great
or small, large or petty-never give in except to convictions of honor
and good sense . .." Remember that, gentlemen, as you struggle and
sweat to discover the secrets of nature, and to make them plain to others
which is often harder to do than the first. Truth is hard to find. She

is an elusive, fickle mistress. But she ~ forever waiting for you around
the next corner.

And if, by time and testing, you find that you have discovered a new
truth, be its humble host; meet it with humility as becomes the inquir
ing physician who realizes that any single truth, no matter how im
pressive or useful it may be, is only an infinitestimal fragment of what
is the whole truth and nothing but the truth as known to the Great
Physician. If you so respond, then you are on your way, for your humil
ity will dim the glare of the new, bright truth so that you can see
beyond it, to the next one which is always there.

Now what is the fundamental purpose of all such laboring, of all this
planning and lecturing and demonstrating and sharing and remember
ing? The heart of the matter is not just the stimulated mind (for this
could produce mere cerebral self-satisfaction or even academic snob
bery) . The end of it is not even the new truth pet' se, but the service-

able application of the truth. To be useful, a medical truth must be
put to work; it must serve. A scientific truth does not, by definition
become a fact (a noun derived from the verb, facere-"to do") until
it is made to operate.

In the last analysis that Can happen only in some such place and
manner as the sickroom, when and wherever the informed, dedicated
physician and a single patient who needs him, actually meet.

This is the place, a sickroom of whatever kind it may be, where the
truthful dreaming of the theorist, the demonstrations of the experi-
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mentalist, the magic of the chemist, the guidance of the laboratory and
the wisdom of the practitioner finally come together for their critical
testing. Only in the sickroom can these separate forces demonstrate
their basic truthfulness and ultimate usefulness; only here can they
unite to fulfill their proper destiny which is to relieve suffering and
thus implement the will and mercy of Divine Providence.

Alone here in such a room, the physician must practice both his art
and his science. And if his prescription is fashioned well by head
and heart, he too will receive satisfaction from services rendered.
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Medical School Activities

Faculty News

On February 12, 1957, DR. c. WALTON LILLEHEI, Professor, Depart
ment of Surgery, delivered the James B. Herrick Lecture before the
Chicago Heart Association. The title of the lecture was "Recent Ad
vances in the Surgical Treatment of Congenital and Acquired Heart
Disease by Use of Open Cardiotomy." On February 13, Dr. Lillehei
delivered the Henry B. Shmookler Memorial Lecture at the Albert Ein
stein Medical Center and spoke on "The Role of the Pump-Oxygenator
in the Surgical Treatment of Congenital and Acquired Heart Disease."

MR. DENIS HENRY THOMPSON recently began a five month's period
of observation and training in the Department of Surgery under the
supervision and guidance of Dr. O. H. Wangensteen. He is the Hon
orary Consultant Surgeon at the Bulawayo General Hospital in Rho
desia.

DR. LYLE A. FRENCH, Clinical Associate Professor, Division of Neu
rosurgery, was recently named president of the Neurosurgical Society
of America.

MRS. MYRTLE COE, Assistant Professor, School of Nursing, attended
Board meetings and Committee meetings of the American Nurses'
Association in New York City, January 16 to 25. Mrs. Coe is First
Vice-President of the American Nurses' Association.

MISS RUTH V. JOHNSTON, Associate Professor, School of Nursing,
attended Board meetings of the National League for Nursing in New
York City, January 16 to 24. Miss Johnston is Vice-Chairman of the
Steering Committee of the National League for Nursing and presided
at its meetings as well as attending the meetings of the Board of
Directors.

MISS RUTH WEISE, Instructor, School of Nursing, attended a meeting
of the National League for Nursing Committee on Coordination of
Curriculum Study and Development in New York City, January 3 and
4. Miss Weise is a representative of practical nurse programs on this
committee.
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Postgraduate Education

Obstetrics for Specialists

The University of Minnesota announces a continuation course in
Obstetrics for Specialists which will be held at the Center for Continua
tion Study next March 21-23. Guest speaker will be DR. LOUIS M.

HELLMAN, Professor and Executive Officer, Department of Obstetrics
and Gynecology, State University of New York at New York City
College of Medicine, who will also deliver the annual Phi Delta Epsilon
Lecture on Thursday evening, March 21. The course will be pre
sented under the direction of DR. JOHN L. MCKELVEY, Professor and
Head, Department of Obstetrics and Gynecology, and the remainder
of the faculty will include members of the faculty of the University of
Minnesota Medical School.

Trauma for General Physicians

The University of Minnesota, the Minnesota Academy of General
Practice, and the Minnesota Committee on Trauma of the American
College of Surgeons will join in sponsoring a continuation course in
Trauma on Saturday, April 6. The one-day program will be held in
the Mayo Memorial Auditorium on the University of Minnesota
Campus. This year's course will deal with injuries of the upper ex
tremity and of the spine. Management will be stressed throughout.
This is the second in a proposed series of one-day courses, to be held
annually, on various aspects of trauma.

Notice

All continuation courses presented by the University of Minnesota
are approved for formal postgraduate credit by the American Academy
of General Practice. Attendance certificates will be furnished on request.

Further information concerning the above programs or others to
be presented may be obtained by writing to Dr. Robert B. Howard,
1342 Mayo Memorial, University of Minnesota, Minneapolis 14.
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Coming Events

March 8 A.O.A. LECTURE; "The Expert Witness in
Court;" Mr. William De Parcq, Lawyer, Min
neapolis; Mayo Memorial Auditorium; 8:00
p.m.

March 14 Society for Experimental Biology and Medicine
Meeting; Owre Amphitheater; 8:00 p.m.

March 18-20 Continuation Course in Pediatrics for General
Physicians

March 19 Minnesota Pathological Society Meeting

March 21-23 Continuation Course in Obstetrics for Special
ists

March 21 PHI DELTA EPSILON LECTURE; "The De
velopment of Methods of Pain Relief in Ob
stetrics;" Dr. Louis M. Hellman, Professor and
Executive Officer, Department of Obstetrics and
Gynecology, State University of New York at
New York City College of Medicine; Mayo
Memorial Auditorium; 8:00 p.m.

April 6 Continuation Course in Trauma for General
Physicians

April 8-10 Continuation Course in Radiology for General
Physicians

April 11-13 Continuation Course in Allergy and Chest Dis
eases for General Physicians

Apri111 JOURNAL-LANCET LECTURE; "Drugs Af
fecting Human Behavior;" Dr. Chauncey D.
Leake, Dean, Ohio State University College of
Medicine, Columbus, Ohio; Mayo Memorial
Auditorium; 8: 00 p.m.
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Faculty Publications

BLUMENTHAL, J. S.: ACTH and Cortisone in Agranulocytosis,
Minn. Med. 39 :454, 1956.

FANSER, W. A. and NEUMEISTER, C. A: Precancerous Lesions of
the Rectum and Colon, J. Lancet 76:258, 1956.

GIFFORD, G. E., ROBERTSON, H. E., and SYVERTON, J. T.: Propaga
tion in Vitro of Polio viruses. VIII. Effect of pH on Virus Yield and
Cell Metabolism, Proc. Soc. Exp. BioI. Med. 93: 321, 1956.

HILDING, A. c.: On the Relation of Labyrinthine Stimulation to De
viation of the Visual Axes A The Effect of Prismatic Lenses on Ver
tigo B. Deviation of Visual Axes after the Barany Turning Test, Am.
J. Ophthalmology 42: 621, 1956.

HILDING, A. c.: On Cigarette Smoking, Bronchial Carcinoma, and
Ciliary Action IV. Ciliary Streaming through the Larynx and Dis
tribution of Laryngeal Epithelium, Ann. Otology, Rhinology, & laryn
gology 65:736, 1956.

HIRSCH, H. M.: The Effect of Radio-protective Agents and of Tissues
on the Radiation-Induced Oxidation of Dopa to Melanin, Radiation
Res. 5:9, 1956.

HIRSCH, H. M.: Tissue Autoxidation Inhibitors II. The Presence of
Inhibitor in Intact Cells; Assay of Liver and Hepatoma; Effect on
Radio-oxidations, Cancer Res. 16: 1076, 1956.

HIRSCH, H. M.: Direct Chromatography of Normal and Homologous
Cancer Tissues, Rev. Canad. BioI. 15: 104, 1956.

JENSEN, R. A: "Emotional and Personality Development," a chapter
in The Three R's Plus, edited by Robert H. Beck, Minneapolis, Uni
versity of Minnesota Press, 1956.

JENSEN, R. A: "Child Psychiatry," a chapter in Brennemann's Prac
tice of Pediatrics, Hagerstown, W. F. Prior Co., Inc., 1956.

JENSEN, R. A., LIDZ, THEODORE, CARMICHAEL, H. T., BANDLER,
BERNARD, GREGG, ALAN, HEATH, R. J., LUTON, FRANK, ROMANO,
JOHN, ROSENBAUM, MILTON, STOKES, A B., and WAGGONER, R. W.:
An Outline for a Curriculum for Teaching Psychiatry in Medical
Schools, J. Med. Educ. 31: 115, Feb., 1956.

JENSEN, R. A: Psychiatric Aspects of the Handicapped Child, Minn.
Med. 39:541, 1956.
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JOHANSSON, K. R.: Effects of Penicillin G and Penicillin V on
Thiamine Synthesis in the Rat, Proc. Soc. Exp. BioI. Med. 93:331,
1956.

NAYYAR, SOM N. and GLICK, DAVID: Effect of Alcohols on Beta
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Friday,

Monday,

Tuesday,

WEEKLY CONFERENCES OF GENERAL INTEREST

Physicians Welcome

9:00 to 10:50 A.M. OBSTETRICS AND GYNECOLOGY
Old Nursery, Station 57
University Hospitals

12:30 to 1:30 P.M. PHYSIOLOGY-
PHYSIOLOGICAL CHEMISTRY
214 Millard Hall

4:00 to 6:00 P.M. ANESTHESIOLOGY
Classroom 100
Mayo Memorial

12:30 to 1:20 P.M. PATHOLOGY
104 Jackson Hall

7:45 to 9:00 A.M. PEDIATRICS
McQuarrie Pediatric Library,
1450 Mayo Memorial

8:00 to 10:00 A.M. NEUROLOGY
Station 50, University Hospitals

9:00 to 10:00 A.M. MEDICINE
Todd Amphitheater,
University Hospitals

1:30 to 2:30 P.M. DERMATOLOGY
Eustis Amphitheater,
University Hospitals

Saturday, 7:45 to 9:00 A.M. ORTHOPEDICS
Powell Hall Amphitheater

9:15 to 11:30 A.M. SURGERY
Todd Amphitheater,
University Hospitals

For detailed information concerning all conferences, semmars
and ward rounds at University Hospitals, Ancker Hospital, Minne
apolis General Hospital and the Minneapolis Veterans Administra
tion Hospital, write to the Editor of the BULLETIN, 1342 MaYI
Memorial, University of Minnesota, Minneapolis 14.




