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in earning graduate degrees.

The section entitled "Description of Courses" con
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(2) The section entitled "Abbreviations and Ex
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standing of terms and symbols used in course de
scriptions.
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GENERAL INFORMATION

The graduate work in medicine here outlined is not intended for those
seeking brief practitioners' review or demonstration courses. Opportuni
ties of this kind are described in the bulletin Center for Continuation
Study and in special announcements from the Mayo Foundation.

Purpose-The object of graduate work in medicine at the University
of Minnesota is to promote the development of investigators and teachers
and of fully qualified specialists, with training in the scientific method of
investigation, for medical practice in the various branches of medicine.

Standards-Graduate work in medicine depends upon maintenance
of real standards of admission; qualified advisers of graduate students;
adequate laboratory, clinical, and library equipment; rigid tests in courses
and examinations in residence; and evidence of the power of productive
research on the part of the graduate student as demonstrated in a thesis.

In clinical branches the degree of master of science primarily indi
cates scientific proficiency. To be recommended for this degree the can
didate must have given evidence that he is competent to begin practice
of a clinical specialty in a scientific manner without supervision. The doc
torate of philosophy in clinical subjects is awarded only to those who
give evidence of proficiency at least equal to that required for the Master's
degree, and in addition show marked ability to advance medical science
through original investigation.

Laboratory Equipment-Laboratory equipment for graduate work in
medicine is located in excellently equipped buildings on the campuses
at Minneapolis and St. Paul and at Rochester. The university museums
of anatomy, pathology, and surgery contain a large number of specimens
available for teaching purposes.

In Rochester, laboratory facilities for research are available at St.
Marys Hospital, Colonial Hospital, Worrall Hospital, the Medical Sciences
Building, the Institute of Experimental Medicine, and the Mayo Clinic
Buildings. The Mayo Foundation Museum of Hygiene and Medicine repre
sents an accumulation of important exhibits depicting latest surgical
techniques as well as more recent methods of diagnosis and treatment
and scientific investigation.

Clinical Equipment-The University owns and controls Elliot Me
morial Hospital, the Memorial Cancer Institute, the Todd Memorial Hos
pital, the William Henry Eustis Hospital for Crippled Children, the
Variety Club Heart Hospital, the Mayo Memorial Medical Center, and
the Students' Health Service.

The Minneapolis General Hospital, the Veterans Hospital, Minneapo
lis, the Ancker Hospital, St. Paul, the Gillette State Hospital for Children,
St. Paul, the Shriners Hospital for Crippled Children, Minneapolis, as
well as certain private hospitals in Minneapolis and St. Paul, are also
available for graduate work.

In Rochester, Colonial, Curie, Kahler, St. Marys, and Worrall hos
pitals and the Rochester State Hospital for the Insane are available. All
patients are examined clinically in the Mayo Clinic Building.

Services are so arranged that a fellow may, in addition to his clinical
responsibilities, carry forward consistently some research problem. The
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Medical Sciences Building (Owre Hall) and other laboratories provide
adequate facilities for experimental medicine, pathology, physiology, and
surgical research. Seminars and conferences such as the group seminars,
clinical-pathological conferences, Research Club, and others afford op
portunities for fellows to present interesting clinical and research materi
al, correlating knowledge of the various phases of the subject. While the
presentations may be clinical, the relationship of the fundamental fielas
to the clinical problem is always emphasized.

The working museum of more than 1,000,000 pathological specimens,
cataloged and cross-indexed for study and research, is in the Institute
of Anatomy.

Fellows or other graduate students in medicine may divide their
time, part of their work being taken at the Mayo Foundation at Roch
ester and part at the Medical School in Minneapolis and St. Paul.

Libraries-Besides the University Library and the departmental li
braries, there are at the disposal of the student the general medical and
biological libraries in the University Library, and the collections of the
Hennepin County and Ramsey County Medical Societies. The medical
library of the Mayo Foundation occupies one floor of the clinic building
with a general reading room and private rooms for special studies. Cur
rent issues and complete files of the most important medical periodicals
are available in both Minneapolis and Rochester.

Methods of Study-Graduate work in medicine is maintained on a
university basis. The graduate student is encouraged to study independ
ently rather than to receive formal instruction by undergraduate meth
ods. The student's work is graded quarterly by his immediate chief.
Work which receives a grade below B will not be counted for graduate
credit in the major field, nor if below C, in the minor. Students with
unsatisfactory records will not be permitted to continue.

Admission-All graduate students are admitted by the dean of the
Graduate School. Entrance upon work for the advanced degrees of master
of science (M.S.) or doctor of philosophy (Ph.D.) in the clinical depart
ments of medicine is limited to those who have: (a) the Bachelor's degree
in arts or science or its equivalent; (b) the degree of doctor of medicine
from an acceptable institution (Le., one approved by the American Medi
cal Association); and (c) one year's experience as an intern in an ap
proved hospital or as an assistant in a laboratory of an acceptable medical
school. In the fundamental laboratory sciences (anatomy, bacteriology,
biochemistry, biophysics, pathology, pharmacology, and physiology)
properly prepared students may be admitted without (b) and (c) as
candidates for the Master's degree (M.A. or M.S.) or the Doctor's degree
(Ph.D.). In the field of cancer biology students having a broad back
ground in the basic sciences may be admitted without (b) and (c) as
candidates for the Master's degree and Doctor's degree (Ph.D.).

In the selection of graduate medical students and of fellows for
medical graduate work, preference will be given, other things being
equal, to candidates who have more extensive training in the fundamental
medical sciences (anatomy, pathology, physiology, etc.) through which
they approach the specialty they wish to take as a major subject. While
the minimum requirement for appointment is the completion of an in-
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ternship, and many are appointed with this minimum requirement, an
appreciable number of appointees have had more hospital experience
than this and a good many have also been in private practice of medicine.
Personal interviews with applicants are desirable.

Registration and Number of Students-All students entering upon
graduate work in medicine will register with the dean of the Graduate
School. Fellows who begin their residence in Rochester may fulfill the
preliminary requirements by registering there with the director of the
Mayo Foundation. The number of graduate students who will be regis
tered for work is determined by the clinical opportunities and laboratory
facilities available.

Tuition-The tuition fee at the Medical School for graduate work in
clinical medicine is $80 per quarter for residents of Minnesota and $175
per quarter for nonresidents. For students in the fundamental laboratory
branches, the tuition fee is $38 per quarter for residents of Minnesota
and $100 per quarter for nonresidents. The tuition fee for graduate work
in Dentistry is $78 per quarter for residents, $145 per quarter for non
residents, and in Pharmacy $43 per quarter for residents, $110 per quarter
for nonresidents. An incidental fee of $18.85 per quarter is required. In
addition certain courses require special fees as noted in the Class
Schedule. The special fees for graduate work in the Summer Session are
stated in the separate Summer Session Bulletin. Fellows, scholars, and
members of the teaching or scientific staff pay tuition at the graduate
resident rate.

Fellowships and Assistantships-Medical fellowships in the clinical
departments of the Medical School are now established as follows: in
anesthesiology, 9; in internal medicine, 18; in dermatology, 3; in psychia
try, 6; in neurology, 4; in obstetrics, 12; in ophthalmology, 6 and in
otolaryngology, 5; in pediatrics, 9; in radiology, 11; in physical medi
cine, 2; in surgery, 17; in neurosurgery, 3; in orthopedic surgery, 3;
and in urologic surgery, 3. In addition, there are several clinical fel
lowships in the Minneapolis General Hospital and at Ancker Hospital
(St. Paul). At the Minneapolis General Hospital they include 6 in medi
cine, 3 in ophthalmology and otolaryngology, 2 in pediatrics, 8 in surgery,
1 in pathology, 1 in urology, 1 in radiology, 2 in obstetrics and gynecology,
and 1 in dermatology. At Ancker Hospital they include 6 in medicine,
3 in ophthalmology and otolaryngology, 1 in radiology, and 7 in surgery.
They carry a stipend of $2,028 for each of the three successive years.
These medical fellows are required to devote their entire time (ex
cepting an annual vacation of four weeks) to graduate work, including
a small amount of teaching.

The university graduate training program in the clinical specialties
of medicine includes 128 residencies at the Minneapolis Veterans Hospi
tal. These residencies, which carry stipends of $2,400, $2,700, and $3,000
for the first, second, and third years, respectively, are distributed as
follows: 5 in pathology, 32 in medicine, 3 in dermatology, 3 in ophthal
mology, 3 in otolaryngology, 25 in surgery (including urology), 2 in
neurosurgery, 9 in orthopedic surgery, 11 in anesthesia, 9 in neurology,
16 in psychiatry, 9 in radiology, and 1 in physical medicine.

Teaching assistantships similar to the medical fellowships have
been established in the fundamental laboratory departments of the Medi-
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cal School as follows: in anatomy (including embryology and histology),
9; in bacteriology, 10; in pharmacology, 4; in physiology, 6; in physiologi
cal chemistry, 6; in physiological hygiene, 2; and in public health, 8.
These fellowships and assistantships carry a stipend of $1,283 per year on
a half-time nine-month basis. There are 6 fellowships in pathology
which carry a stipend of $2,028 for each of three years. They require
a. small amount of teaching, the remainder of the time being devoted
to graduate work leading to advanced degrees.

In addition, there are at Minneapolis 5 fellowships without stipend,
carrying free tuition with opportunity for graduate study in any of the
clinical departments.

The attention of prospective medical graduate students is also called
to the Shevlin Fellowship in Medicine yielding $1,000 and the privilege
of applying concurrently for a tuition scholarship. This fellowship,
offered in the Medical School in 1954-55, permits work in any department
of medicine, preference being given to the laboratory sciences. Applica
tions should be in the hands of the dean of the Graduate School before
February 15.

The Mayo Foundation carries the following basic and clinical fel
lowships: in anesthesiology, 15; in bacteriology, 3; in biophysics, 2; in
biochemistry, 2; in dermatology and syphilology, 12; in internal medicine,
150; in neurologic surgery, 15; in neurology and psychiatry, 15; in nu
trition, 2; in obstetrics and gynecology, 12; in ophthalmology, 12; in ortho
pedic surgery, 15; in otolaryngology and rhinology, 12; in parasitology, 2;
in pathology, 18; in pediatrics, 15; in physical medicine and rehabilita
tion, 9; in physiology, 3; in plastic surgery, 6; in proctology, 6; in radiol
ogy, 15; in surgery, 150; in urology, 15; and in dental surgery, 6. The
fellowships carry stipends of $1,800 each year on a twelve-month basis
with an annual vacation of two weeks.

A number of teaching assistantships and fellowships with stipend
are also available to qualified students in dentistry.

Nominations for fellowships at the Mayo Foundation are made each
quarter, beginning with October 1, for residence to begin six months
later or as vacancies occur. Each applicant is notified of his nomination
immediately after it is made and his acceptance or rejection thereof
requested. In the Medical School appointments are made as vacancies
occur.

Applicants for fellowships are expected to read and speak English
fluently and to pass a physical examination including X-ray of chest
after nomination and before being finally accepted.

All appointments are made for one year and are renewable an
nually for a total period of three years or longer upon the basis of satis
factory progress in the work pursued. Requests for application blanks
for fellowships and assistantships should be addressed to the Dean of
the Graduate School, University of Minnesota, Minneapolis 14, Minne
sota, or for fellowships on the Mayo Foundation to the Director of the
Mayo Foundation, Rochester, Minnesota.

Special Assignments-Special students, such as fellows from other
universities or foundations, officers of the medical corps of the United
States Army, Navy, Air Force, or Public Health Service, and others,
may be accepted at Rochester in laboratory and clinical branches for
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shorter periods. The number is necessarily limited to avoid interference
with the work of the resident fellows. Correspondence concerning this
should be addressed to the Director of the Mayo Foundation, Rochester,
Minnesota.

Fellows who have satisfactorily completed two years of residence at
the Mayo Foundation may be awarded first assistantships in the Mayo
Clinic at an increased stipend.

Several of the departments in the Medical School (including Ana
tomy, Bacteriology, Biostatistics, Pathology, Pharmacology, Physiological
Chemistry, Physiology, and Public Health) have other paid assistantships
which may furnish means of self-support while the holder is pursuing
graduate work. For further information, address the Dean of Medical
Sciences, University of Minnesota, Minneapolis 14, Minnesota.

Clinical and Class Work for Visiting or Resident Praclitioners--To
avoid misunderstanding it should be stated that the graduate work for
a limited number, described above, in no way alters the arrangements
offered in Minneapolis by the Medical School for practitioners who wish
to attend such undergraduate medical classes as may be of profit to
them without interfering with the regular work of the staff and students
of the Medical School. Class visitors are charged the same fees as
students regularly registered for credit. Inquiries concerning these
opportunities should be addressed to the Dean of Medical Sciences,
University of Minnesota, Minneapolis 14, Minnesota.

Nor do the fellowships in the Mayo foundation change or modify the
opportunities for observation extended visiting physicians and surgeons
by the Mayo Clinic in Rochester. Inquiries concerning these should be
addressed to the Director of the Mayo Foundation, Rochester, Minnesota.

Veterans' Information-Prior to registration in the Graduate School
the veteran student in graduate medicine should make an appointment
with a counselor in the Bureau of Veterans' Affairs in Shevlin Hall to
learn the procedure for registration under Veterans Administration aus
pices. This appointment may be made by calling Main 8158, Extension
6836.

REQUIREMENTS FOR ADVANCED DEGREES IN MEDICINE

Licensure-Graduate students working in any field of clinical medi
cine must be licensed to practice in Minnesota within six months after
beginning their work in either the Medical School or the Mayo Foun
dation.

Residence-Upon entrance to the Graduate School, the student, with
the approval of the dean, will select his adviser in the field of his major
work. With the approval of his adviser and the dean, he will outline a
study program for the year and if possible for the period of residence.

For the Master's degree (M.S.) in clinical subjects, two or three years
are required. For the Master's degree without special designation in the
laboratory sciences a minimum of one year (three quarters) of residence
is required. For the Master's degree with field named (M.S. in Path. or
Rad.) in pathology or radiology, three years are required. The longer
term of three years is required in all cases where the Master's degree is
granted in clinical subjects with field named. This implies clinical pro-

•
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ficiency in the special field. For the ordinary Master's degree without
special designation, the length of residence in clinical fields may be re
duced to two years. This rule should be noted also when the M.S. is taken
in connection with the preliminary examination for the Ph.D. in clinical
subjects. For the Doctor's degree (Ph.D.) at least three full years of
successful graduate study are required, including certain special re
quirements noted below.

Language Requirements-A. For the Master's degree in the labora
tory sciences, a reading knowledge of only one foreign language is re
quired which must be certified before the end of the second quarter of the
year in which the candidate expects to present himself for the degree. For
the Master's degree (M.S.) in the clinical branches, the language certi
ficate is optional. Language examinations occur on the second Thursday
of each quarter. A repetition of this examination because of failure is
considered a special examination for which a fee of $5 is charged.

B. For the Ph.D. degree, the following regulations are effective for all
new Ph.D. candidates and for all other Ph.D. candidates who can comply
with them. The reading knowledge of one foreign language is always
required.

General Regulations

1. The Ph.D. candidate shall, with the approval of his major adviser,
file in the Graduate School office by the end of the second quarter of his
Ph.D. program his plans for meeting the requirements of the foreign
languages and/or one language and the research technique or the col
lateral field of knowledge. Graduate School Form 79 for this purpose is
available in the Graduate School office. The second quarter of the Ph.D.
program is the second quarter in residence after completion of the M.A.
or M.S. degree, or its credit equivalent in those cases where the individual
proceeds directly toward Ph.D. candidacy.

2. The foreign language and the special research technique require
ments (as defined in 10 and 11) must be completed before the student is
admitted to the preliminary examinations for the Ph.D., and the work
to be presented in meeting this requirement shall be entered on the stu
dent's program. The special research technique requirements may be
met by special proficiency examinations where such examinations are
feasible and practical.

3. Repetition of any examination taken under 2 above is considered
a special examination for which a fee of $5 is charged.

4. Where a collateral field of knowledge (as defined in 12) is offered
in place of one foreign language, this collateral field must be completed
before the student is admitted to the final oral examination for the Ph.D.,
and the work to be presented in meeting this requirement shall be
entered on the student's doctoral program. Completion may be in terms
of earned course credits, or of validated transfer of credits from another
institution, or of special proficiency examinations where feasible and
practical.

5. In meeting either the foreign language requirements or the re
quirements of a special research technique, credits earned or proficiency
demonstrated in other approved institutions are transferable to the
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Minnesota record if these have been completed within a three-year period
immediately prior to entering this Graduate School. To meet the re-
quirements of a collateral field of knowledge, credits earned in other JAl

approved institutions are transferable to the Minnesota record in ac-
cordance with existing regulations governing transfer of credits for the
Ph.D. degree.

6. Course credits presented to fulfill the requirements of a special re
search technique or a collateral field of knowledge shall be recorded on
the student's permanent grade record and must represent a quality of
work no lower than C. Any group committee may require a standard ...
of performance higher than this minimum standard after appropriate
consultation with the departments within its area.

7. The group committee may include the collateral field of knowledge
in the final oral examination of the candidate by the appointment of a
representative of this field to the oral examination committee.

8. In no case may the special research technique subject or the col
lateral field of knowledge be one that has regularly or traditionally been
included in the major or minor fields of study of similar candidates in
the past. The special research technique subject should represent the
acquisition of any special skill that· will effectively contribute to the
research proficiency of the candidate. The collateral field of knowledge is
expected to broaden the candidate's scholarly and scientific background
by permitting exploration of knowledge in fields related to the major
and minor. The collateral field of knowledge may include in this sense
any work now available or to be developed in the preparation for col
lege teaching, including supervised instruction at the college level.

9. The burden of proof of the significance or relevance of options
other than the foreign language rests upon the candidate and his major
adviser. The group committee under whose jurisdiction the major field
falls shall review the recommendations of the major adviser and in
turn recommend action to the dean of the Graduate School. In given
instances the adviser and the group committee may feel notwithstanding
the existence of the option, that it is educationally wise for the graduate
student to establish proficiency in the two selected foreign languages.

10. The foreign languages in which proficiency may be demonstrated
are: German, French, Spanish, Italian, Portuguese, the Scandinavian
languages, the Oriental languages, Russian, Greek, or Latin.

11. A special research technique is defined as not less than 9 credits
in approved Senior College or graduate courses, completed with a grade
not lower than C.

12. A collateral field of knowledge is defined as not less than 15
credits of work in courses numbered above 99, completed with a grade
not lower than C.

Major Field Requirements

1. Departments or major fields requiring two foreign languages, one
of which must be German:

Biophysics Pharmacognosy

2. Departments or major fields requiring two foreign languages with
out further specification:

Neurology Physiological Chemistry Physiological Hygiene
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3. Departments or major fields permitting fulfillment of the require
ments by (a) two foreign languages or (b) one foreign language and
the option of a collateral field of knowledge:

Anatomy Ophthalmology and
Bacteriology Otolaryngology
Biochemistry Pathology
Cancer Biology Pediatrics
Internal Medicine Pharmacology
Obstetrics and Gynecology

4. Department or major field permitting
ments by (a) two foreign languages or (b)
the option of a special research technique.

Pharmaceutical Chemistry

5. Department or major field permitting fulfillment of the require
ments by (a) two foreign languages or (b) one foreign language and
the option of either a special research technique or a collateral field of
knowledge:

Biostatistics

Ph.D. Study Program-The study program for the entire three years
should be submitted at the beginning of the first year and must be sub
mitted before beginning the second year. Doctoral program blanks.
may be obtained in the Graduate School office. This program requires
approval by the stUdent's adviser, by his minor department, by the
Medical Group Committee, and by the dean of the Graduate School.
The candidate is required to do enough independent investigation to
show his grasp of the principles and methods of scientific research and
to form the basis of an acceptable thesis. The preparation of a thesis
is an exercise to develop investigative habits which the candidate may
learn to apply to clinical as well as to purely investigational problems.

Major-The major is that field in which the student desires to
specialize. Together with the thesis, the major work should occupy at
least two thirds of the total work for the degree.

Minor-With the approval of his adviser and the dean of the Gradu
ate School, each student upon entrance selects a minor, which must
be logically related to his major subject, and (for the Doctor's degree)
must be completed by the end of the second year. The minor is pref
erably a laboratory subject in some other department, and should
amount to not less than one sixth of the total work for the degree. At
least one sixth of the work offered for the degree in a clinical subject
should consist of graduate courses in those fundamental laboratory
branches which will serve as a basis for the proposed clinical specializa
tion. This fundamental work should be concentrated in the first part of
the course so far as possible. The final examination in the minor for
the Doctor's degree is included in the preliminary examination, as noted
below. For the Master's degree no special examination is required in the
minor, aside from the usual course examinations.

Familiarity with those phases of the basic medical sciences essential
to proficiency in the major specialty is required.

Admission to Candidacy-For the Master's degree without major des
ignation, students who have met the language requirement and whose
daily work in residence as indicated by quarterly grades has been sat
isfactory should apply for admission to candidacy at the end of the
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second quarter on a blank secured from the Graduate School office. For
the Doctor's degree, the student is required to pass a preliminary ex
amination, as noted below, before admission to candidacy.

Written Examination-For the Doctor's degree there shall be a writ
ten examination in the major subject, to be given by the members of the
graduate faculty in the major department prior either to the preliminary
or to the final examination or to both, as the department may decide.
This examination shall cover all the work done in the major, and may
include any work fundamental thereto.

Preliminary Examination-At least seven months before the Doctor's
degree is conferred, an oral preliminary examination (not to exceed
three hours) is given by a committee appointed by the dean. Language
certificates and/or completion of special technique or collateral field re
quirements, completion of the minor work, and the recommendation of
the major department shall be required before admission to this ex
amination, which is in addition to the usual course examinations. It shall
cover the graduate work previously taken by the student, and may in
clude any work fundamental thereto. The field of the candidate's thesis
subject and the thesis are reserved for the final examination. Only after
the successful completion of this examination may the student be en
rolled as a candidate for the Doctor's degree. To pass a candidate for
the doctoral degree in the preliminary examination there must be a
two-thirds affirmative vote of the examining committee which shall
include a minimum of four affirmative votes. Students failing to pass
this preliminary examination shall not be re-examined until at least one
quarter has passed. Preliminary examinations must be scheduled in the
Graduate School office two weeks in advance.

Thesis-Each candidate for an advanced degree (Master's or Doctor's)
must submit a thesis.* The Master's thesis shall present evidence of
ability and accomplishment in the planning and the prosecution of
scientific research by the candidate. In any of the several fields of medi
cine the Master's thesis should demonstrate significant accomplishment
on the part of the candidate in applying the scientific method. It is es
pecially to be noted that in the clinical fields the tabulation of data
confirming earlier established observations is not acceptable. Statistical
studies of clinical material may, however, be appropriate if through
such studies new discoveries are made. The distinction between the
Master's and the doctoral dissertation shall be in the importance and
extent of the studies in question. Both shall represent contributions to
knowledge made by the candidate. Furthermore, as regards both degrees
in the medical fields the candidate shall, except in unusual cases where
the problem would not permit, himself make the majority of the original
observations upon which the thesis is based.

After approval of candidacy the title of the thesis for the Master's
degree should be filed with the dean of the Graduate School at least six
months prior to the degree. A blank for reporting the thesis title may be
obtained in the Graduate School office. The subject must be approved
by the adviser and by the Medical Graduate Committee. The topic
should be within the field of the major. The thesis must be written in

• In the case of the Master's degree in certain fields Plan B (without thesis) may
be authorized with the approval of the major adviser and the Medical Graduate Group
Committee. Plan B is not employed in the clinical medical fields.
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acceptable English. It must give evidence of independent investigation
and thought by the candidate in perceiving problems and in making
satisfactory progress toward their solution. Familiarity with the bibliog
raphy of the special field and correct citation of authorities are expected.

No material which has been published prior to its approval by the
thesis committee may be used to meet the thesis requirement. Candidates
contemplating publication of any material that they expect to present
for a thesis should therefore arrange through the Graduate School office
to obtain such approval.

The Master's thesis must be typewritten in quadruplicate, one copy
on red-ruled twenty-pound linen stock of 75 per cent rag content, the
others on bond paper. Samples of the paper required should be examined
in the dean's office. The original and first copy must contain all illustra
tive material. Ample margins should be left for binding purposes. The
body of the thesis should be double spaced, but footnotes may be single
spaced. A copy of the thesis, certified by the adviser as complete, must
be registered in the dean's office at least seven weeks before graduation.
(Students should consult the Graduate School office for dates when their
theses must be registered.) The thesis will be examined by a committee
appointed by the dean on recommendation of the Medical Graduate Com
mittee. Unanimous approval by the thesis committee is necessary for
the acceptance of the thesis. If the thesis is accepted, the candidate must
deposit with the Office of Admissions and Records, at least four weeks
before commencement, the sum of $2.50 for binding two copies of the
thesis, which will be catalogued and deposited in the University Library.

For the Doctor's degree, the thesis shall present an original contribu
tion to knowledge in the field of major specialization. The thesis must
give evidence of originality and power of independent investigation
and must exhibit mastery of the literature of the subject and familiarity
with the sources. The matter must be presented with a fair degree of
literary skill.

The Doctor's thesis must be typewritten in quadruplicate to facili
tate reading by the thesis committee. A copy, certified by the adviser
as complete, must be registered in the dean's office and four copies dis
tributed to the thesis committee at least two weeks before the final oral
examination. (Students should consult the Graduate School office for
dates when their theses must be registered.) Unanimous approval of the
thesis by the committee is necessary, and the chairman of the com
mittee will report the results to the Graduate School office. Two copies
are to be bound and deposited in the Graduate School office, the signed
thesis report form to be bound with the ribbon copy.

When he submits his thesis report form and final oral examination
report, the candidate will sign in triplicate a Memorandum of Agree
ment with University Microfilms, Ann Arbor, Michigan, under which the
ribbon copy of the thesis will be microfilmed before being permanently
filed in the University of Minnesota Library. He will then pay his micro
film fee of $35. If he wishes his thesis to be copyrighted he will pay an
additional $5 plus 1% cents per page for two positive microfilm copies
of his thesis, which will be deposited in the Library of Congress.

Each candidate for the Doctor's degree shall submit with the bound
copies of his thesis an abstract of about 600 words, approved by his ad-
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viser, embodying the principal findings of the research. Such abstracts
will be published in Dissertation Abstracts, which announces the availa-
bility of the thesis for distribution. {....

Publication of Theses-Publication by microfilm does not preclude
publication by other methods later, and it is hoped that attempts at
publication in the regular way will not be relaxed.

WriUen Examination-In addition to the usual course examinations
in all subjects where such are given, the candidate for the Master's
degree must pass a final written examination in the field of the major. I
(No special final examination is required in the minor.) The final writ- 1
ten examination will be held prior to the final oral examination. It is 4
given by the members of the graduate faculty in the major department, 1
the adviser acting as chairman. This examination shall cover all the I
work done in the major, and may include any work fundamental thereto.

Final Oral Examination-If all other requirements for the degree have ~
been met, including the final written examination and the acceptance
of the thesis, the final oral examination will normally be held approxi-
mately four to six weeks before commencement. Because flexibility is
necessary in scheduling final oral examinations in the medical fields, it
is not feasible to publish definite times when these are held and when
other requirements must be met. Each student should arrange all such
dates with the Graduate School office. All final examinations for the
higher degrees in medicine will include questions on the history of
medicine with special reference to the candidate's major field.

For the Master's degree the final oral examination will cover all
the work offered for the degree, and may include other work fundamental
thereto, and shall not exceed two hours. At the close of the examina
tion, the committee will vote upon the candidate, taking into account
all of his work. A majority vote is required for approval.

For the Doctor's degree the final oral examination shall cover the
special field of knowledge represented by the major work, including the
thesis problem, and shall not exceed three hours. Upon completion of the
examination a formal vote of the committee shall be taken, and a unani
mous affirmative vote of the members shall be necessary for recommenda
tion of the candidate for the degree. The chairman of the committee will
then report the result of the vote to the Graduate School office.

All Ph.D. candidates are required to register in the quarter in which
their final oral examination is taken.

Recommendation by the Faculty-The dean will report to the Ex
ecutive Committee of the graduate faculty the names of those who have
completed the requirements for the Master's and Doctor's degrees, and
those duly approved will be recommended by the faculty to the Board
of Regents of the University. At the Mayo Foundation each candidate
must have a certificate of proficiency signed by all members of the
faculty with whom he has served, stating that in their opinion he is
competent to begin the practice of his major field in a scientific manner
without supervision.

Unless excused by the dean of the Graduate School, all candidates
are required to be present at commencement when the degrees are
conferred.
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A Tabular Summary of Requirements for the Master's Degree

Graduation fee and fee for Office of Admissions and
binding thesis Records

(For the Master's degree in clinical subjects, the dates

l,

i
I

~

Requirements
Program, major and minor

Approval of candidacy .

Approval of thesis subject

Language requirement ........

Licensure

Registering of thesis

Approval of thesis ..

Final written examination
in major ....

Final oral examination on
all work ..

Filing of thesis

Under the Direction of
Adviser and dean of the

Graduate School or direc
tor of Mayo Foundation

Committee, normaIly from
the major department, di
vision, or college, and
dean ..

Adviser and group com-
mittee ..

Adviser and language de
partment

State Board

Graduate School office

Thesis committee

Major department members
of the graduate faculty ....

Committee

Graduate School office

Date
On entrance

After completion of 9 to 15
credits

After approval of candidacy

Before close of second quar
ter

Six months after beginning
graduate work

Consult Graduate School of
fice for date

Before admission to final
oral examination

Consult Graduate School of
fice for date

Consult Graduate School of
fice for date

Consult Graduate School of
fice for date

Not later than four weeks
before graduation

refer to the last year.)

A Tabular Summary of Requirements for the Doctor's Degree

Requirements
First Year

Selection of major
Selection of minor

Second Year
Doctoral program

Thesis title

Completion of minor

Languages ..

Recommendation ........

Written examination

Preliminary examination,
oral ..

Third Year
Registering of completed

thesis certified by ad-
viser ..

Approval of thesis

Final oral examination ....

Two bound copies, ab
stract of thesis, and
payment of $35 for mi-
crofilming of thesis ..

Release card _..

Graduation fee ..

Under the Direction of

Adviser and dean of the
Graduate School

Adviser, Medical Graduate
Committee, and dean of
Graduate School

Adviser, Medical Graduate
Committee, and dean of
Graduate School

Course instructors

Adviser and language de
partments ........

Major department

Graduate faculty of the
major department

Committee ..

Graduate School office

Thesis committee

Committee. Date of exami
nation fixed by Graduate
School

Graduate School office .

Graduate School office

Office of Admissions and
Records

Date

Before beginning work of
second year

Before admission to pre
liminary examination

Before admission to pre
liminary examination

Before admission to pre
liminary examination

Before admission to pre
liminary examination

Prior to preliminary oral or
to final oral examination
or to both

At least seven months be
fore degree is to be con
ferred

Consult Graduate School of
fice for date

Before admission to final
oral examination

Consult Graduate School of
fice for date

Not later than four weeks
before commencement (in
June five weeks)

Not later than four weeks
before commencement

Not later than four weeks
before commencement (in
June five weeks)



DESCRIPTION OF COURSES AND OPPORTUNITIES

Abbreviations and Explanations
An asterisk (*) indicates courses through which it is possible to pre

pare required Plan B papers. See page 12 in the Graduate School Bulle
tin for a description of the nature of these papers or reports.

A dagger (t) indicates that all quarters of a course preceding the dag
ger must be completed before credit is received for any quarter.

Parallel following a course number in prerequisites for a given course
indicates that the student may be enrolled in the prerequisite course si
multaneously.

Permission occurring in a course prerequisite indicates that permis
sion of the instructor is necessary for registration. Where other permis
sion is required this is indicated.

The abbreviation Ar. appearing in a course description following the
number of credits to be earned in the course indicates that it was not
possible to name the instructor at the time the bulletin went to print.

Courses numbered between 100 and 200 are open to both graduate
and undergraduate students. Those numbered 200 or above are for
graduate students.

Course Fees-Special fees are required for many courses. The amounts
of these fees are announced in the Class Schedule, which is published each
quarter and which the student receives when he registers.

Students should consult the Class Schedule for each quarter and
special college and departmental statements to learn the hour and place
of particular courses.

In most departments the work is described in two separate groups:
A-that given at the Medical School, and B-that given at the Mayo
Foundation. All courses are numbered for purposes of registration. The
courses offered at the Mayo Foundation are given the special prefix M.
The suffixed f, w, s, and su indicate fall, winter, spring, and summer
quarters, respectively. The hyphen denotes courses continuous through
the quarters indicated. Suffixed letters separated by commas indicate
the repetition of the course in the corresponding quarters.

For Graduate Training in the Basic Medieal Sciences and in
Clinical Specialties

It is deemed desirable that the graduate student in medicine be
given the greatest possible freedom of choice in his plan of study. Rarely,
if ever, have any two graduate students in medical fields in the University
of Minnesota selected exactly the same type of work throughout their
periods of residence.

The various divisions are grouped under the following departments:

i

~
I

~

Anatomy (including histology and em-
bryology)

Bacteriology and Immunology
Biophysics
Biostatistics
Cancer Biology
Dentistry

Medicine (including Divisions of Internal
Medicine, Nutrition, Dermatology and
Syphilology, and Clinical Laboratory
Medicine)

Neurology and Psychiatry
Obstetrics and Gynecology
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ANATOMY

A. Courses Offered at the Medical School
Professors Edward A. Boyden, Ph.D., Head, Olof Larsell, Ph.D., D.Sc.,
Lemen J. Wells, Ph.D.; Associate Professors Berry Campbell, Ph.D., J.
Francis Hartmann, Ph.D., W. Lane Williams, Ph.D.; Assistant Professor
R Dorothy Sundberg, Ph.D.

Prerequisites-Prerequisite work for all majors or minors in the De
partment of Anatomy includes general zoology, 9 credits.

Major and Minor Work for the Ph.D.-Each major in anatomy must
have had or take the elementary courses in anatomy-embryology, gross
anatomy, histology, and neurology. For majors in anatomy (hematology),
165 and 166 are required and may be substituted for neurology. Majors
in clinical subjects who desire a minor in anatomy must have had as
prerequisites the courses in anatomy usually required of medical students
(inclUding 100-101, 103, 104, 107, and 111).

Language Requirement-For the Master's degree a reading knowledge
of one foreign language. For the Ph.D. degree either (a) two foreign
languages or (b) one foreign language and the option of a collateral field
of knowledge.

Master's Degree-Offered only under Plan A. (Consult department
head.)

Doctor's Degree-The department provides excellent facilities for
work in anatomy leading to the Ph.D. degree.

100f-101w. Gross Human Anatomy. Dissection of the human body. 8 credo per
qtr. Enrolment limited. Boyden.

102s. Anatomy of the Head and Neck. Prereq.: 59. 6 credo Hartmann.
103f-104s. Human Histology. Microscopic study of the various tissues and

organs. Prereq.: 100-101 or equiv. 8 credo Williams.
105f. Microscopic Anatomy. Prereq.: 102. 9 credo Campbell.
107£. Human Embryology. Development of the human body. Prereq.: 100-101

or equiv. 5 credo Wells.
Ills. Human Neurology. A study of the gross and microscopic structure of the

central nervous system and sense organs of man. Prereq.: 103, 104, and 107,
or Zoo1. 149-150. 6 credo Larsell.

131£. Biological Electron Microscopy. Hours and credo ar. Hartmann.
132f. Experimental Study of the Fetus. Hours and credo ar. Wells.
134w. Anatomy of the Newborn. Detailed laboratory study of the anatomy of

the newborn. Prereq.: 107 or equiv. 3 credo Wells.
149f,w.s. Experimental Neurology. Morphology of the central nervous system

as determined by experimental methods. Prereq.: 111. Hours and credo ar.
Campbell.

150s. Special Topics in Neurology. Study of the literature in selected phases
of human neurology. Prereq.: 111. Hours and credo ar. Larsell.

Ophthalmology. Otology. Rhinology. and
Laryngology (including Plastic Surgery)

Pathology
Pediatrics
Pharmaceutical Chemistry
Pharmacognosy
Pharmacology
Physical Medicine and Rehabilitation
Physiology

Physiological Chemistry (Biochemistry)
Physiological Hygiene
Public Health
Radiology
Surgery (including Divisions of General

Surgery. Anesthesiology. Neurosurgery.
Orthopedic Surgery, Proctology, and
Urology)

Surgical Research



18 GRADUATE WORK IN MEDICINE

153U54w.155s.156su. Advanced Anatomy. Advanced work in embryology,
gross anatomy, hematology, histology, or neurology. Hours and credo ar.
Boyden, Larsell, Wells, Campbell, Hartmann, Williams, Sundberg.

158s. Special Histology and Neurology of the Head Region. Prereq.: 103, 104,
111. 3 credo Larsell.

164w. Segmental and Topographic Anatomy of the Lungs. Prereq.: 101. 2 credo
Boyden.

165f-166w. Hematology. Normal and pathologic morphology of the blood and
blood-forming organs, with emphasis on study of the blood from the stand
point of diagnosis and prognosis. Prereq.: 103 or equiv. 4 credo per qtr.
Sundberg.

167s. Seminar in Hematology. Prereq.: 165, 166. 1 credo Sundberg.
20lf.202w.203s.204su. Research in Anatomy. Gross anatomy, embryology, his

tology, hematology, and neurology. Special facilities are offered to graduate
students in the clinical departments for work upon problems in applied
anatomy. Hours and credo ar. Boyden, Larsell, Wells, Campbell, Hart
mann, Williams, Sundberg.

205f-206w-207s. Anatomical Seminar. Reviews of the current literature and
discussion of research work being carried on in the department. 1 credo
per qtr. Boyden and staff.

B. Courses Offered at the Mayo Foundation§
Professors W. Henry Hollinshead, Ph.D., Kendall B. Corbin, M.D., George
M. Higgins, Ph.D.; Associate Professor Richard A. Groat, Ph.D., M.D.

In cooperation with other departments in the Mayo Foundation,
there is opportunity for study and research leading to a minor in anatomy.

M25lf.s. Anatomy for General Surgeons. Fundamental anatomical facts and
relations, especially of the neck and trunk, are reviewed and details of
special surgical interest, not generally acquired in undergraduate anatomy,
are studied in lectures, discussions, and by dissection. Hollinshead, Groat.

M252f.s. Anatomy of the Head and Neck. Detailed laboratory study of the
gross anatomy of the head and neck, designed especially for fellows major
ing in otolaryngology, is supplemented by lectures and discussions. Hol
linshead, Groat.

M253f.s. Anatomy of the Orbit. Lectures and laboratory work in the detailed
anatomy of the orbit and optic pathways. Hollinshead, Groat.

M254s. Neuroanatomy. Review of fundamental structures and connections of
the central and peripheral nervous systems. Corbin, Hollinshead, Groat.

M255f.s. Orthopedic Anatomy. Lectures and laboratory work on the limbs
and back. Hollinshead.

BACTERIOLOGY AND IMMUNOLOGY

A. Courses Offered at the Medical School and the College
of Agriculture

Professors Jerome T. Syverton, M.D., Head, Harold Macy, Ph.D., Dennis
W. Watson, Ph.D.; Associate Professors Herman C. Lichstein, D.Sc.,
Joseph C. Olson, Jr., Ph.D., Newell R. Ziegler, M.D., Ph.D.; Assistant Pro
fessors Wendell Hall, M.D., Ph.D., James J. Jezeski, Ph.D., Karl R. Jo
hansson, Ph.D., William F. Scherer, M.D., Edwin L. Schmidt, Ph.D.

Language Requirement-For the Master's degree one foreign lan
guage. For the Ph.D. degree either (a) two foreign languages or (b) one
foreign language and the option of a collateral field of knowledge.

I Enrolment in all of these courses is limited.
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Master's Degree-Offered under Plan A.
Doctor's Degree-Work toward the Ph.D. degree is offered in this

department.
101ls.1I Bacteriology for Dental Students. Morphology; methods of staining;

culture media; methods of identification; principles of sterilization and dis
infection; antibiotics; bacteria and disease; fundamentals of immunology;
the oral fiora; bacteriology of oral infections, dental caries, alveolar ab
scess, and periodontal infection; the relationship of oral infections to other
focal and general infections. 6 credo Staff.

102w.1I Medical Bacteriology. The pathogenic bacteria, especially in their re
lationship to disease; principles of infection and immunity; microbiological
techniques for laboratory diagnosis and antibiotic determinations. For
students other than medical students. Prereq.: 53. 5 credo Staff.

103s. Soil Microbiology. Methods for enumeration and study of microflora and
microfauna. Biochemical activities of soil population. Prereq.: 53, 8 credo
in org. chem., permission. 4 credo Schmidt.

104f. Sanitary Bacteriology. Standard and other methods for the bacteriologi
cal analysis of water, sewage, food, and dairy products. Preparation of
standard culture media, technique, and evaluation of results. Primarily for
majors in bacteriology. Prereq.: 53, 15 credo in chem. 4 credo Johansson.

l05f-106w.1I Principles of Infectious Disease. The instruction, which includes
medical bacteriology, immunology, mycology, and virology, is designed to
familiarize medical students with the factors that operate to result in an
infectious procesS. Emphasis is given to the principles and techniques that
make possible the diagnosis, treatment, and prevention of specific infec
tious disease. Prereq.: Anat. 103, PhysioI.Chem. 100 or 101, or Biochem.
120. 5 credo per qtr. Syverton and staff.

112f. General Mycology. A survey of the perfect fungi with emphasis on life
cycles, morphology, physiology, ecology, and economic significance. (For
merly Bact. 113'> Prereq.: 53, 15 credo in bact. or 3 credo in pI. path.
3 credo Staff.

113w. Actinomycetes and Yeasts. A study of the taxonomy, morphology, ge
netics, and ecology of the actinomycetes and yeasts; detailed consideration
is given to the physiology and economic importance of these microorgan
isms. (Formerly Bact. 114.) Prereq.: 112. 3 credo Roth.

114s. Medical Mycology. The pathogenic fungi and the mycotic infections in
man and animals; emphasis on diagnostic procedures. Prereq.: 102. 3 credo
Staff. (Offered 1952-53 and alternate years.)

115s. The Fungi Imperfecti. The ecology, biochemistry, nutrition, metabolism,
genetics. and economic role of the more important genera of the asexual
fungi. Prereq.: 112. 3 credo Roth. (Offered 1953-54 and alternate years.)

116s. Immunology. Mechanism of the interactions between host and parasite.
Techniques and theories of serologic procedures; laws of hemolysis, quan
titative relationship between antigen and antibody; opsonins, serums, vac
cines, toxin, antitoxin, complement fixation, neutralization, precipitative
and agglutinative reactions, blood grouping, atopy, anaphylaxis. Prereq.:
102 or 105. 3 credo Watson.

12lf. Physiology of Bacteria. A detailed study covering: chemical and physical
structure; staining; growth; influence of environment on growth; nutrition;
enzymes; metabolism. Required of all bacteriology majors. Prereq.: 53,
8 credo in org. chem. or biochem. 3 credo Lichstein.

122w. Physiology of Bacteria Laboratory. Techniques employed in study of
bacterial physiology and metabolism. Required of all graduate students in
bacteriology; open to others by permission. Prereq.: 121. 3 credo Lichstein.

123s. Bacterial Metabolism. Advanced treatment of several broad aspects of
metabolism including enzymes; biological energy; fermentation; respira
tion; nitrogen metabolism; photosynthesis. Required of all graduate stu
dents in bacteriology; open to others by permission. Prereq.: 121-122 or
equiv., introductory biochem. 3 credo Lichstein. (Offered 1953-54 and al
ternate years.)

, Microscope required. Students may obtail1 use of microscope by purchasing $3
microscope cards from the bursar.
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124f. Viruses and Rickettsia. Character, nature, and transmission of viruses
and rickettsia; important viral and rickettsial diseases; method for identi
fication and laboratory diagnosis. Prereq.: 102 or 105, 116. 4 credo Syverton.

20lf.w.s. Research in Bacteriology and Immunology. Graduate students with
the requisite preliminary training may elect research, either as majors
or minors in bacteriology or immunology. Hours and credo ar. Syverton
and staff.

203f.w.s. Seminar. 1 credo Staff.
204w-20Ss. Advanced Bacteriology. Techniques in bacteriology; microscopy

and photomicrography; methods for studying variation; quantitative
methods; cultivation and identification of anaerobes; methods of studying
bacterial reactions catalyzed by enzymes. Prereq.: 121-122, which may be
parallel, permission. 3 credo per qtr. AI.

D.H.llSs. Adyanced Dairy Bacteriology. Investigations of specific problems
in the microbiology of milk and dairy products. Prereq.: D.H.150 or equiv.,
D.H.111 or 112. 3 credo Jezeski.

D.H.1SOw. Dairy Bacteriology. Microbiology in relation to milk production
and the processing of milk and dairy products. Lect. and lab. Prereq.:
Bact. 53. 3 credo Olson.

D.H.212f.*213w.*214s.*21Ssu.216su. Research in Dairy Bacteriology. Opportunities
and facilities are offered for investigation and advanced study of problems
involving the bacteriology and mycology of milk and dairy products. Open
in the Summer Session only to those who have preliminary graduate work.
Credo ar. Macy, Olson, Jezeski.

Pl.Path.1l7f. Virus Diseases of Plants. The nature of plant viruses and types
of diseases they cause; particular emphasis on methods for studying virus
diseases. Prereq.: Pl.Path. 1 or 10. 3 credo King. (Offered 1953-54 and al
ternate years.)

B. Courses Offered at the Mayo Foundation
Professor Fordyce R. Heilman, M.D., Ph.D. in Bact.; Associate Professors
Luther Thompson, Ph.D., Lyle A. Weed, Ph.D., M.D.; Instructor Gerald
M. Needham, Ph.D.

Prerequisites-opportunities for graduate study of bacteriology and
immunology in connection with routine clinical examinations and in
special research are open to graduates in medicine or holders of Master's
degrees who have had work in both bacteriology and pathology equiva
lent to that given in the medical course at the University.

Language Requirement-For the Master's degree reading knowledge
of one foreign language. For the Ph.D. degree either (a) two foreign
languages or (b) one foreign language and the option of a collateral field
of knowledge.
M2Slf.w.s.su. Clinical Bacteriology. Making and examining of cultures. Prepa

ration and administration of autogenous vaccines. Serodiagnostic tests;
special laboratory methods in clinical bacteriology; bacteriology of surgi
cal material. Research in bacteriology. Heilman, Weed, Thompson, Need
ham, Ulrich.

M2S2f.w.s.su. Experimental Bacteriology. Research in the bacteriology of
normal and diseased tissues, the blood, secretions, and exudates. Experi
mental inoculation of animals and immunological studies. So far as possi
ble work limited to study of pathogenesis and to development of specific
methods of prevention and treatment of various diseases presumably of in
fective origin. Heilman, Weed.

M2S3f.w.s.su. Medical Mycology. Experience in the examination and diagnosis
of specimens from cases with superficial and systemic mycotic disease.
Ulrich.

Students majoring in bacteriology and immunology may also take
work in physiology and biochemistry. For details, see these departments.

I

~



------ -

BIOPHYSICS 21

BIOPHYSICS

A. Courses Offered at the Medical School, in the College ot Science,
Literature, and the Arts, and in the School ot Chemistry

Professors Otto H. Schmitt (adviser for Biophysics); K. Wilhelm Sten
strom (adviser for Medical Physics and Radiology); Edward J. Baldes
(adviser for Biophysics and Medical Physics, Mayo Clinic). Staff for the
program in Biophysics is drawn from the departments of Physics, Zool
ogy, and Botany and from the Medical School and the Mayo Clinic.

Prerequisites-Basic preparation in biology, physics, chemistry, and
mathematics with an undergraduate major in one of these subjects or
in biophysics is required. Each program for graduate work in biophysics
must be approved by the appropriate adviser.

Language Requirement-For the Master's degree reading knowledge
of either French or German. For the Ph.D. degree reading knowledge of
German and anyone of the following: French, Russian, Italian. In special
cases another language may be substituted by petition.

Master's Degree---Offered in general under Plan A. By petition Plan
B may be followed. .

Doctor's Degree---This department offers work leading to the Ph.D.
degree.

Biophys.10S. A review of elementary physics for medical students. (Part of
Rad. 121.) By arrangement with instructor. 1 credo Stenstrom.

Biophys.138f.w.s. Seminar in General Physiology and Biophysics. Credo ar.
Staff.

ZooI.1SS.*lS6.*lS7.* Biophysics. Theoretical and experimental aspects of biol
ogy that can be studied by quantitative physical means. Course 155: Tissue
ultrastructure (biostaticsl as revealed by hypermicroscopy, birefringence,
X ray, electron and radioactive means, and by colloidal and micellar phe
nomena. Course 156: Dynamics of biophysical systems: excitatory state, con
traction. secretion, synthesis. Course 157: Integrative biophysical systems:
stability of systems, transmission of information, sensory mechanisms. The
schedule and credit for these courses may be irregular; students wishing
to register should consult the department. Any section may be taken
separately. Prereq.: 28 credo distributed between phys. and bioI., permis
sion; phys. chern. and general physiol. recommended. 3 credo per qtr. Schmitt.

Biophys.170f.w.s.su. Problems in Biophysics. Investigations of the effects of
Roentgen, radium, visible, and ultraviolet radiation may be undertaken. In
struments are available for spectrophotometric work in the visible and
ultraviolet regions, for temperature measurements by means of thermo
couples. and to a certain extent for electrical measurements. Hours and
credo ar. Stenstrom.

Biophys.204f.w.s.su.* Research in Biophysics and Physiology of Radiation.
Credo ar. Stenstrom.

Biophys.221f.w.s*-222f.w.s*-223f.w.s.* Research in Biophysics. Credo ar. Schmitt.
Zool.296f*-297w*-298s.* Seminar in Biophysics. Credo ar. Schmitt.

Credit in biophysics is regularly granted for the following courses
drawn from other departments. For descriptions of courses listed only by
title, see detailed listings under the respective departmental headings.
Bot.118w. Extranuclear Cytology. 3 credo Dahl.
Bot.119f. Nuclear Cytology. 3 credo Dahl.
Phys.Chem.10lf-102w-103s. Physical Chemistry. 3 credo per qtr. Crawford.

Lipscomb, Wertz.
Phys.10lf-103w-lOSs. Theoretical Physics. 5 credo per qtr. Nier.
Phys.107f*-109w*-1l1s.* Modern Physics. 3 credo per qtr. Collins.
Phys.llOw.s*-1l2w.s.* Modern Experimental Physics. 3 credo per qtr. Ar.
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Phys.120f.· Atomic Physics. 3 credo Blair.
Phys.12Iw.· Experimental Nuclear Physics 1.3 credo Blair.
Phys.134f.w.· Experimental Optics. 3 credo Valasek.
Phys.144f. Electrical Measurements. 4 credo Blair.
Phys.146w.· Electronics. 3 credo Blair.
Phys.148s. Applications of Electronic Circuits. 3 credo Ar.
Phys.18lf·.183w·-18Ss.· Atomistics and Elementary Quantum Mechanics. 3

credo per qtr. Williams.
Phys.19lf·.192w··193s.· Introduction to Mathematical Physics. 3 credo per

qtr. Hill.
Physiol.I06s·107su.t Human Physiology. 15 credo Visscher, Gellhorn, and

others.
Zool.IOOf.lOlw.I02s. Zoological Techniques. The content of this course is sub

ject to the direction of the major adviser. Credo ar., not to exceed 3 credo
per qtr. Ar.

Zool.I09w. Sense Organs. 3 credo Minnich.
Zool.llOs. Animal Reactions. 3 credo Minnich.
Zool.lI2f··ll3w.· Advanced General Physiology. 3 credo per qtr. Steinbach.
Zool.128f-129w. Insect Physiology. 4 credo per qtr. Richards.
Zool.140s. Biological Microscopy. 4 credo Richards.
Zoo1.l60f-161 w-162s. Cytology. 3 credo per qtr. Ar.
Zool.182s. Experimental Embryology. 5 credo Spratt.
Zool.291f-292w-293s. General Seminar. Ar.

B. Courses Offered at the Mayo Foundation
Professors Edward J. Baldes, Ph.D., Marvin M. D. Williams, Ph.D.; Asso
ciate Professors Julia F. Herrick, Ph.D., Kenneth N. Ogle, Ph.D.

Graduate courses in biophysics at the Mayo Foundation are limited
to research concerned chiefly with hemodynamics, osmotic pressure, bio
electric phenomena, electroencephalography, spectroscopy and spectro
photometry, miscroscopy, energy exchanges between the body and its en
vironment, biological effects of radiation, special problems in aeromedi
cine, and certain phases of physiological and ophthalmological optics, with
related problems in vision and spatial localization.

Prerequisites-A limited number of qualified fellows majoring in
biophysics may undertake research projects that will be the basis for
the doctoral thesis. In general, the Master's degree or its equivalent is a
prerequisite for admission to these advanced research courses.

Facilities for experimental work are available to fellows majoring
in the various fields of medicine.

Language Requirement-For the Master's degree reading knowledge
of one foreign language. For the Ph.D. degree either (a) two foreign
languages or (b) one foreign language and the option of a collateral field
of knowledge.
M2Slf.w.s.su. Special Researches in Biophysics. Baldes, Williams, Herrick, Ogle.

BIOSTATISTICS
(A Division of the School of Public Health)

A. Courses Offered at the Medical School
Professor Alan E. Treloar, Ph.D.; Lecturer Lillian R. Elveback, M.A.

Prerequisites-Satisfactory evidence of high aptitude for quantitative
reasoning, supplemented by scientific training of a broad character. Prepa
ration in college mathematics through differential calculus is highly
desirable, but not essential if there is a compensating breadth in scientific
background.
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Language Requirement-For the M.S. degree none. For the Ph.D.

either (a) two foreign languages or (b) one foreign language and the
option of either a special research technique or a collateral field of
knowledge.

Major-Courses in mathematics,applied statistics, philosophy, and
the sciences may be required at the discretion of the adviser as part
of the major program.

Minor-Courses in statistics or closely related fields may be accepted
as part of a minor program. Approval must be secured from the minor
adviser.

Master's Degree-Offered under both Plan A and Plan B. (See the
Bulletin of the School of Public Health for the master of public health
degree.)

Doctor's Degree-.Work for the Ph.D. degree is offered both in this
department and under the Statistics curriculum (see page 27 in the
Bulletin of the Graduate School) in accordance with the general require
ments of the Graduate School.

P.H.llOf.s. Biometric Principles. An introduction to statistical analysis with
special reference to large samples and the basic principles of reasoning.
Description of univariate distributions, normal correlations, and simple
tests of significance. Prereq.: College algebra, 111 parallel. 3 credo Treloar,
Johnson, Erickson.

P.H.lllf.s. Biostatistics Laboratory. Practical training in techniques discussed
in Course 110, which must be parallel. 2 credo Johnson, Erickson.

P.H.120w.* Advanced Biostatistics I. Exact sampling distributions (t, x', F);
small sample tests and their power; analysis of variance. Prereq.: 110 with
grade not lower than C; 121 parallel. 3 credo Elveback.

P.H.12Iw. Advanced Biostatistics Laboratory I. Practical exercises in theory
discussed in 120, which must be parallel. 2 credo Elveback.

P.H.130s.* Advanced Biostatistics II. Continuation of 120, including correla
tion and regression with two or more variables; further discussion of x·
and analysis of variance. Prereq.: 120 with grade not lower than C, 131
parallel. 3 credo Elveback.

P.H.13Is. Advanced Biostatistics Laboratory II. Practical exercises associated
with 130, which must be parallel. 2 credo Elveback.

P.H.140w. Vital Statistics I. Study of official sources; population changes; rates;
trends; tests of significance. Prereq.: permission. 3 credo Treloar and staff.

P.H.lSOs.* Vital Statistics II. Sources of error in vitality records; adjustment
procedures; morbidity and survival rates; the life table and its application
in medical problems. Prereq.: permission. 3 credo Treloar. (Offered When
demand warrants.)

P.H.200f.w.s.* Research in Biometry. By special arrangement only. Staff.
P.H.20lf.w,s.* Topics in Biometry. Individual studies by special arrangemeJit.

Staff.
P.H.211f.w.s. Seminar in Biometry. By special arrangement only. Staff.

B. Courses Offered at the Mayo Foundation

Professor Joseph Berkson, M.A., M.D., D.Sc.; Instructor Robert P. Gage,
M.S. in Math. and Statis.

Graduate work in biometry and medical statistics at the Mayo Foun
dation is offered in the Division of Biometry and Medical Statistics at
the Mayo Clinic. This may include studies in clinical as well as laboratory
fields.
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Language Requirement-For the M.S. degree none. For the Ph.D.
degree (a) two foreign languages or (b) one foreign language and the
option of either a special research technique or a collateral field of
knowledge.

M25lf.w.s.su. Research Problems in Biometry. Berkson, Gage.

CANCER BIOLOGY

Courses Offered at the Medical School
Professors John J. Bittner, Ph.D., Head, Maurice B. Visscher, M.D., Ph.D.

Prerequisites-Graduate study in the field of cancer biology, leading
to the Ph.D. degree, with a major in cancer biology, is offered to qualified
students who have a broad background in basic sciences.

Language Requirement-For the Master's degree reading knowledge
of one foreig.n language. For the Ph.D. degree either (a) two foreign
languages or (b) one foreign language and the option of a collateral field
of knowledge.

Master's Degree-The master of science degree in cancer biology re
quires at least two academic years in residence and satisfaction of sub
stantially the same basic course requirements in the fundamental fields
as are listed for the Ph.D.

Doctor's Degree-Candidates for the Ph.D. degree with a major in
cancer biology may offer toward the major graduate work in anyone
of the following fields: cytology and organology, bacteriology, pathology,
physiology, and genetics. Attendance at the seminar in cancer biology
is required of all students in cancer biology. The thesis must deal with
the field of the major.

Minor-It is suggested that students majoring in cancer biology
present a minor in anyone of the following fields: pathology, genetics,
virology, bacteriology, physiology, biochemistry, cytology, histology.
Students using cancer biology as a minor are limited to graduate courses
in these fields dealing strictly with cancer.

l4Df.w.s. Seminar in Cancer Biology. 1 credo Bittner.
l4lf.w.s. Problems in Cancer Biology. Credo and hours ar. Bittner.
2D7f.w.s. Research in Cancer Biology. Credo and hours ar. Bittner.

DENTISTRY

A. Courses Offered at the School of Dentistry
Professors William H. Crawford, D.D.S., Dean, Wallace D. Armstrong,
Ph.D., M.D., Henry B. Clark, Jr., M.D., D.D.S., Ambert B. Hall, D.D.S.,
Daniel A. Listiak, D.D.S., M.S.D., Thomas D. Speidel, D.D.S., M.S., Harold
C. Wittich, D.D.S., Douglas H. Yock, D.D.S., Helmut A. Zander, D.D.S.,
M.S.; Associate Professor David F. Mitchell, D.D.S., Ph.D.; Clinical Asso
ciate Professors Dorothea F. Radusch, D.D.S., M.S., Sherwood R. Stead
man, D.D.S., M.S.; Assistant Professor James R. Jensen, D.D.S., M.S.D.;
Clinical Assistant Professor Lawrence W. McIver, D.D.S.

Graduate work in dentistry is offered to meet needs in two areas
the training of qualified teachers and investigators in the various branches
of dentistry and the preparation of fully trained specialists for the
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various fields of dentistry. The course of study leads to the degree of M.S.
in dentistry, a combination of the normal work for the M.S. degree plus
achievement of proficiency in some phase of clinical dentistry. Hence,
a minimum of two academic years in residence is required, though most
students probably will need three years.

Graduate study related to dentistry and leading to the M.S. and
Ph.D. degrees may also be pursued through majors in such allied sciences
as anatomy, bacteriology, biochemistry, pathology, pharmacology, and
physiology.

Graduate courses in dentistry are offered in the fields of oral pa
thology, oral surgery, orthodontics, restorative dentistry, oral medicine,
and periodontia.

Prerequisites-A degree from an accredited school of dentistry with
an average of B or better or a standing in the top fourth of the appli
cant's graduating class.

Major or Minor Work-The aim of the program of study is mastery
of the major subject, in which a minimum of 18 credits must be earned
with a grade of B or better. The minimum acceptable grade in the minor
field is C.

Language Requirement-Although reading knowledge of German is
highly desirable, candidates for the Master's degree in dentistry are
exempted from the foreign language requirement.

Master of Science Degree-Offered only under Plan A.
A full and complete mimeographed statement of graduate work in

dentistry may be secured by writing to the Dean of the School of Den
tistry, 149 Owre Hall, University of Minnesota, Minneapolis 14, Minnesota.

ORAL PATHOLOGY

242f.w.s.su. Research in Oral Pathology. Hours and credo ar. Mitchell.
243f.w.s. Dental Research Seminar. 1 credo Mitchell.
244f.w.s. Clinical Oral Pathology Conference. I credo Mitchell, Clark. (See

courses in Oral Surgery.)

ORAL SURGERY

141f.w.s.su. Advanced Oral Surgery. Includes assigned clinics in University
Hospitals such as Tumor, Plastic, and Hospital Dental Clinic in addition
to the regular periods in the Dental School. Hours and credo ar. Clark
and staff.

142f.w.s.su. Oral Surgery Seminar. 1 credo Clark.
143f.w.s.su. Research in Oral Surgery. Hours and cred ar. Clark and staff.
144f.w.s.su. Problems in Oral Surgery. Hours and credo ar. Clark and staff.

ORTHODONTICS

150f.w.s,su. Advanced Orthodontic Techniques. Hours and credo ar. Speidel,
Steadman, McIver.

15lf.w.s,Su. Treatment Procedures in Orthodontics. Hours and credo ar. Speidel,
Steadman, McIver.

152su.ft:f.wt:w.st:s.su.t Case Analysis. Hours and credo ar. Speidel, Steadman,
McIver.

153f.w.s.su. Treatment Planning. Hours and cred ar. Speidel, Steadman, McIver.
154f,w.s.su. Advanced Clinical Orthodontics. Hours and credo ar. Speidel,

Steadman, McIver.
155f.w.s.su. Osteology and Myology of the Head. Hours and credo ar. Steadman.
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156f.w.s.su. Growth of the Head. Hours and credo ar. Speidel, Steadman, McIver.
157f.w.s.su. Comparative Odontology. Hours and credo ar. Steadman.
158f.w.s.su. Seminar in Orthodontics. Hours and credo ar. Speidel, Steadman,

McIver.
245f.w.s.su. Problems and Research in Orthodontics. Hours and cred ar. Speidel,

Steadman, McIver.

RESTORATIVE DENTISTRY

130f.w.s.su.13lf.w.s.su.132f.w.s.su.133f.w.s.su. Advanced Dental Anatomy. Under
supervision, the student assists in teaching, participates in the activities
of the dental anatomy division, and is assigned special problems of tooth
morphology involving execution of drawings with emphasis on genetical
and other factors in the development of tooth form and methods of study
ing variation. Hours and credo ar. Hall.

134f.w.s.su.135f.w.s.su.136f.w.s.su. Advanced Technical Restorative Dentistry.
Teaching experience is integrated with technical solution of problems in
volving application of the theories of indeterminate stresses to the more
complex problems of tooth morphology. Hours and credo ar. Wittich, Listiak,
Radusch, Yock, Jensen, and staff.

137f.w.s.su. Advanced Dental Radiographic Technique. Systematic consideration
of the basic factors governing X radiation, emphasizing recent advances in
biophysics with special reference to the technique and material used.
Demonstration and practice. Hours and cred ar. Staff.

I38f.w.s.su. Advanced Oral Diagnosis. Survey of the basic principles of oral
examinations, differential clinical diagnostic techniques, and treatment
planning. Topics dealing with oral manifestations of systemic disease and
systemic manifestations of oral disease are assigned for collateral reading.
Hours and cred ar. Ar.

139f.w.s.su. Advanced Oral Physiology. Environmental and biological factors
in the maintenance of occlusion and articulation for normal function with
correlative emphasis on the physiology of the musculative, circulative, nu
tritive, endocrine, and nervous systems. Hours and credo ar. Staff.

140f.w.s.su. Preventive Dentistry. Susceptibility and resistance to dental dis
eases with particular reference to the role of nutrients, nutritional com
position of foods, and the nutrition aspects of dental diseases. An evalua
tion of community health programs for caries control. Hours and credo ar.
Staff.

230f.w.s.su.23lf.w.s.su.232f.w.s.su.233f.w.s.su. Advanced Clinical Restorative Den
tistry. Detailed application of clinical techniques gives the student more
comprehensive training in restorative dentistry through studies on clinical
material, collateral reading, and conferences. Research methods and evalua
tion of data emphasized. Hours and credo ar. Wittich, Listiak, Yock, Jensen,
and staff.

234f.w.s.su.23Sf.w.s.su..236f.w.s.su.237f.w.s.su. Research Problems in Restorative
Dentistry. Arranged with individual students upon application after a
critical review of the current and historical literature pertaining to the
problem. Hours and credo ar. Wittich, Listiak, Jensen.

238f.239w.240s.24Isu. Advanced Clinical Oral Diagnosis. Practical work in
the clinic taking and recording case histories, making oral examinations,
and set-up of a detailed treatment plan. Students are held responsible for
the history and course of disease as well as a detailed knowledge of the
treatment. Hours and credo ar. Mitchell and staff. (Offered as demand war
rants,)

246f.w.s.su. Advanced Periodontia. Practical work in the clinic of examination,
diagnosis. treatment planning, and the various phases of treatment of
patients with periodontal disease. Includes practice of curettage, gingival
resection, splinting of teeth, and balancing the occlusion. Hours and credo
ar. Zander and staff.

247f.w.s.su. Research in Periodontia. There is opportunity to take part in the
many phases of periodontal research under way in the laboratory which is
set up for periodontal research. Hours and credo ar. Zander.

I
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248f.w.s.su. Seminar in Periodontia. The etiology of periodontal disease, histo
pathology of periodontal symptoms, the treatment of periodontal disease.
research in periodontia. 1 credo per qtr. Zander and staff.

B. Courses Offered at the Mayo Foundation

DENTAL SURGERY

Professor Louie T. Austin, D.D.S.; Associate Professor Edward C. Stafne,
D.D.S.; Assistant Professor Stanley A. Lovestedt, D.D.S., M.S.; Instruc
tors Karl W. Bruce, D.D.S., M.S., R. Quentin Royer, D.D.S., M.S.

The Mayo Foundation offers fellowships in dentistry to a limited
number of graduates of approved dental schools who have bachelor of
science degrees or the equivalent. Preference is given to candidates who
have completed one year of approved internship.

The courses offered are in the fields of oral surgery, oral pathology,
and oral medicine, and the minimum residence requirement is three years.

Completion of the requirements leads to the degree of M.S. in den
tistry, with minors available in the allied basic sciences of anatomy,
pathology, and physiology.

Weekly seminars, lectures, and clinicopathological conferences are
held regularly.
M25lf.w.s.su. Dental Roentgenology. Staff.
M252f.w.s.su. Oral Diagnosis. Staff.
M253f.w.s.su. Oral Surgery. Austin, Stafne, Lovestedt, Royer.
M254f.w.s.su. Oral Pathology. Bruce.
Anesthes.M253f.w.s.su. Anesthesiology. (See Department of Anesthesiology.)
Anat.M252f.s. Anatomy of the Head and Neck. (See Department of Anatomy.)
Plas.Surg.M253f.w.s.su. Plastic Surgery. (See Department of Plastic Surgery.)
Path.M255f-w.w-s.s-su.su-f. Surgical and Fresh Tissue Pathology. (See De-

partment of Pathology.)

For graduate students in the field of oral surgery, the surgical
service at the Worrall and Kahler hospitals is supplemented by a period
of training at the Rochester State Hospital.

MEDICAL SOCIAL WORK

For staff and courses of study offered, see Social Work in the Bulletin
of the Graduate School for 1952-54.

MEDICINE

(Including Divisions of Internal Medicine. Nutrition. Dermatology and Syphilology.
and Clinical Laboratory Medicine)

Graduate work in the Department of Medicine offers opportunities
for physicians having outstanding undergraduate scholastic records, or
giving other evidence of promise, to prepare themselves for careers of
teaching and research in, or the practice of, internal medicine or any of
its subdivisions as a specialty. Primarily it guides its fellows in research
in these fields and gives them a start in university teaching. Prospective
fellows who have had no special orientation beyond that of the ordinary
undergraduate courses will profit greatly from some special work. While
any of the preclinical subjects might be of value, bacteriology, bio
chemistry, pathology, pharmacology, and physiology at the present are
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of the greatest importance. Work in any of these subjects may be con
tinued further during the major studies in medicine to meet the require
ments for a minor subject.

A. Courses Offered at the Medical School

INTERNAL MEDICINE

Professors Cecil J. Watson, M.D., Ph.D., Director, Richard V. Ebert,
M.D., Gerald T. Evans, M.D., Ph.D., Thomas Lowry, M.D., J. Arthur
Myers, M.D., Ph.D., Wesley W. Spink, M.D., Lewis Thomas, M.D., William
B. Tucker, M.D.; Associate Professors Carleton B. Chapman, M.D., M.P.H.,
Edmund B. Flink, M.D., Ph.D., Frederick W. HofIbauer, M.D., M.S.,
Howard L. Horns, M.D., Samuel Nesbitt, M.D., Ph.D., Samuel Schwartz,
M.D.; Clinical Associate Professor Arthur C. Kerkhof, M.D., Ph.D.;
Assistant Professors Craig W. Borden, M.D., Paul S. Hagen, M.D., Wen
dell H. Hall, M.D., Ph.D., Robert B. Howard, M.D., Ph.D.

A wide range of clinical material for graduate work in internal medi
cine is available in the wards and out-patient departments of the Uni
versity of Minnesota Hospitals, the Minneapolis General Hospital, the
Ancker Hospital in St. Paul, and the Veterans Hospital in Minneapolis.
There are opportunities for research in the laboratories of the Depart
ment of Medicine at the University and at the Veterans Hospital and in
the general laboratories for basal metabolism, biochemistry, electro
cardiography, and hematology in all of the hospitals.

Anatomy, bacteriology, biochemistry, immunology, pathology, phar
macology, and physiology all have their laboratories and teaching centers
on the campus, and the pursuit of a minor subject may be carried on
simultaneously and in intimate relation with more definitely clinical
studies. The large autopsy material of the Department of Pathology pro
vides experience in this field as well as control of clinical diagnosis.

The more intensive clinical studies of the graduate student in medi
cine are carried on in one or more of the hospitals mentioned, and the
out-patient departments are used as necessary for training the fellow
for later practice.

In general fellowships are planned for four-year periods, of which
from one to one and one-half years are devoted to basic science and
research and two and one-half to three years to clinical medicine and
research. During the greater part of the latter period the individual will
act as assistant resident physician or as resident physician in one of
the hospitals. In this position he assumes greater responsibility for
patients than during the internship. The fellow in medicine must devote
some time to teaching.

Besides clinical work, a fellowship also includes research toward
preparation of an acceptable thesis. This work may be purely clinical
for the M.S. degree, but a combined clinical and laboratory study is
preferable and is essential for a Ph.D. thesis.

Language Requirement-For the Ph.D. degree either (a) two foreign
languages or (b) one foreign language and the option of a collateral field
of knowledge.

The courses listed below are described in the broadest outline to
convey the character of the work. No hard and fast program is contem-
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plated, the individual capabilities and purposes of the fellow being given
particular attention.

20If.w,s.su. Clinical Medicine. Study of general diagnosis and methods of in
vestigation and of the recording of clinical data. Emphasis on methods of
treatment. Credo ar. Watson, Spink, Ebert, Lowry, Tucker, Flink, Hoffbauer,
Horns, Chapman, and others.

202f.w.s.su. Diseases of the Cardiovascular Apparatus. Special study of diseases
of the heart and blood vessels. Credo ar. Ebert, Chapman, and others.

203f.w.s.su. Research in Medicine. Study of a clinical or fundamental problem
related to internal medicine. Credo ar. Watson, Spink, Ebert, and others.

20Sf.w.s.su. Tuberculosis. Opportunities to study problems relating to tu
berculosis from both the clinical and laboratory standpoint. Credo ar.
Myers, Tucker.

206f.w.s.su. Clinical Conference. Presentation of problem cases from the
Medical Service. Discussion of diagnosis and treatment and consideration
of pertinent literature. I credo Watson, Ebert, and staff.

207f.w.s.su. Clinical Pathological Conference. Presentation of clinical features,
necropsy findings, and discussion. Medical and surgical cases. I credo
Dawson, Watson, and staff.

208f.w.s.su. Clinical Radiological Conference. Presentation and discussion of
X-ray films from the Medical Service, with clinical correlation. I credo
Rigler, Watson, and staff.

210f.w.s.su. Infectious Disease Seminar. One hour weekly. I credo Spink.
211f.w.s.su. Electrocardiographic Conference. One hour weekly. I credo Ar.
212w.s. The Metabolism of Pyrrol Compounds. One hour weekly. I credo

Schwartz and others.

B. Courses Offered at the Mayo Foundation

Professors Arlie R. Barnes, M.D., M.A., M.S. in Med., Edgar V. Allen,
M.D., M.A., M.S. in Med., J. Arnold Bargen, M.D., M.S. in Med., Nelson
W. Barker, M.D., M.S. in Med., Howard B. Burchell, M.D., Ph.D. in Med.,
Hugh R. Butt, M.D., M.S. in Med., Mandred W. Comfort, M.D., M.S. in
Neur., Thomas J. Dry, M.A., Ch.B., M.B., M.S. in Med., Samuel F. Haines,
M.D., M.S. in Med., Frank J. Heck, M.D., M.S. in Path., Philip S. Hench,
M.D., M.S. in Med., Wallace E. Herrell, M.D., M.S. in Med., Edgar A.
Hines, M.D., M.A., M.S. in Med., Herman J. Moersch, M.D., M.S. in Med.,
Edward H. Rynearson, M.D., M.S. in Med., H. Leroy Smith, M.D., M.S.
in Med., Charles H. Watkins, M.D., Ph.D., Fredrick A. Willius, M.D.,
M.S. in Med.

Associate Professors John M. Berkman, M.D., M.S. in Med., Alex E.
Brown, M.D., M.S. in Med., Philip W. Brown, M.D., M.S. in Med., Howard
R. Hartman, M.D., Bayard T. Horton, M.D., M.S. in Med., F. Raymond
Keating, M.D., M.S. in Med., Walter F. Kvale, M.D., M.S. in Med., Charles
K. Maytum, M.D., Carl G. Morlock, M.D., M.S. in Med., Howard M. Odel,
M.D., M.S. in Med., Arthur M. Olsen, M.D., M.S. in Med., Robert L. Parker,
M.D., M.S. in Med., Louis E. Prickman, M.D., M.S. in Med., R:aymond D.
Pruitt, M.D., M.S. in Med., Herbert W. Schmidt, M.D., M.S. in Med.,
Charles H. Slocumb, M.D., M.S. in Med., Randall G. Sprague, M.D.,
Ph.D. in Med., Elmer G. Wakefield, M.D., James F. Weir, M.D., M.S. in
Med., Eric E. Wollaeger, M.D., M.S. in Med.

Assistant Professors Edwin D. Bayrd, M.D., M.S. in Med., Donald C.
Campbell, M.D., M.S. in Med., David T. Carr, M.D., M.S. in Med., Haddon
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M. Carryer, M.D., Ph.D. in Med., Guy W. Daugherty, M.D., M.S. in
Med., Austin C. Davis, M.D., William H. Dearing, M.A., M.D., Ph.D.
in Med., Earl E. Gambill, M.D., M.S. in Med., Harold C. Habein, M.D.,
Albert B. Hagedorn, M.D., M.S. in Med., Malcolm M. Hargraves, M.D.,
Corrin H. Hodgson, M.D., M.S. in Med., Llewelyn P. Howell, M.D., M.S.
in Med., Giles A. Koelsche, M.D., Ph.D. in Med., D. Morrison Masson,
M.D., Donald R. Nichols, M.D., M.S. in Med., Howard F. Polley, M.D.,
M.S. in Med., Charles H. Scheifley, M.D., M.S. in Med., R. Montgomery
Shick, M.D., M.S. in Med., Lucian A. Smith, M.D., M.S. in Med., J. Minott
Stickney, M.D., M.S. in Med., Charles F. Stroebel, M.D., M.S. in Med.,
Jan H. Tillisch, M.D., M.S. in Med.
Instructors Howard A. Andersen, M.D., M.S. in Med., Mark J. Anderson,
M.D., Milton W. Anderson, M.D., M.S. in Med., William M. Balfour, M.D.,
M.S. in Med., Ezra V. Bridge, M.D., James C. Cain, M.D., M.S. in Med.,
Norman A. Christensen, M.D., M.S. in Med., Talbert Cooper, M.D., M.S.
in Med., Bruce E. Douglass, M.D., M.S. in Med., J. Earle Estes, M.D.,
M.S. in Med., Clifford F. Gastineau, M.D., Ph.D. in Med., David G. Hanlon,
M.D., M.S. in Med., Gustav A. Hedberg, M.D., Wallace A. Merritt, M.D.,
M.S. in Med., Gustavus A. Peters, M.D., M.A., M.S. in Med., Donald E.
Ralston, M.D., M.S. in Med., Robert M. Salassa, M.D., M.S. in Med., Wil
liam G. Sauer, M.D., M.S. in Med., Harold H. Scudamore, Ph.D., M.D.,
Laurentius O. Underdahl, M.D., M.S. in Med., Louis D. Vaughn, M.D.,
M.S. in Med., L. Emmerson Ward, M.D., M.S. in Med.

Clinical work in internal medicine at the Mayo Foundation consists of
diagnostic work in the clinic or in the hospital medical services, includes
history taking, physical examinations, recommendation of patients for
special examinations with correlation of the results thereof, and forma
tion of independent judgments concerning diagnoses and indications and
recommendations for medical and surgical treatment. This work is under
the immediate direction of the consulting physicians of the section in
which the fellow is working.

There are sixteen general diagnostic sections in which the fellow may
work in the clinic and sixteen medical hospital services. Each diagnostic
section contains four or more consulting physicians. Each of the general
diagnostic sections is general in the sense that any patient may be re
ferred to anyone of them. Many of them, however, are special in that
they have intensive interest in the following fields: Rheumatic Diseases,
Infectious Diseases, Medical Complications in Urologic Diseases, Intesti
nal Diseases, Acute Medical Diseases, Diseases of the Chest, Diseases of
the Blood, Diseases of Metabolism and Endocrinology, Diseases of the
Heart, Cardiovascular and Renal Diseases, Diseases of the Upper Gastro
intestinal Tract, Allergy, Vascular Diseases.

Satisfactory completion of at least two services of six months each
in these sections is required for an advanced degree. When he is suffi
ciently competent in clinical work the fellow may be appointed to a first
assistantship at the Mayo Clinic.

The Medical Department has available five hundred beds in the
several hospitals.

In graduate work in medicine the didactic lecture plays but a minor
role. In the diagnostic clinic and hospitals much of the teaching is done
in seminars, ward rounds, and by contact between the member of the
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faculty and the fellow in the care of patients, 'or in carrying out laboratory
procedures. In both clinical and hospital sections the fellow assists in
the actual work of these sections under the supervision of the head of
the section and his associates.

In departmental clinical seminars cases of unusual interest are dis
cussed and presented. In the hospital services additional seminars and
conferences are conducted on special phases of medicine, on laboratory
methods, and on current medical literature. Clinico-pathologic confer
ences are conducted in cases coming to necropsy. In these seminars the
fellow plays an active role in presenting to the group assigned cases or
subjects.

In the laboratories fellows are given every opportunity to work out
for themselves the problems of their choice or to participate in investiga
tions being carried out by members of the staff.

As soon as he is oriented, each fellow is expected, in addition to his
routine work, to begin to carry forward consistently some research. While
it may be purely clinical, in most instances it will have relationships re
quiring detailed study in bacteriology, hematology, pathology, physiologi
cal chemistry, or physiology.

Though the minimum time required for the degree of master of
science or doctor of philosophy in these fields is three years, considerably
more time is often desirable.

Language Requirement-For the Ph.D. degree either (a) two foreign
languages or (b) one foreign language and the option of a collateral field
of knowledge.

M251f-w.w-s,s-su.su-f. General Medical and Surgical Diagnosis. Research. Semi
nar. Staff.

M252f.w.s.su. Medical Hospital Residence. Research. Seminar. Staff.
Diagnosis in Neurology and Psychiatry (see Division of Neurology and

Psychiatry) .
Hospital Residence in Neurology (see Division of Neurology and Psychia-

try). .
Hospital Residence in Psychiatry (see Division of Neurology and Psychia-

try).
Necropsy Service (see Department of Pathology),
Clinical Hematology (see Department of Pathology).
Research Work on Selected Problems in Physiology (see Department of

Physiology).
Biochemistry (see Department of Physiological Chemistry).

Fellows majoring in internal medicine may also take work in bio
physics, dermatology, pediatrics, physical medicine and rehabilitation.
For details, see these departments.

NUTRITION

Courses Offered at the Mayo Foundation

Professor Charles F. Code, M.D., Ph.D. in Physio!.; Associate Professor
Randall G. Sprague, M.D., M.S., Ph.D. in Med.

Opportunities are provided for a few fellows majoring in nutrition.
Appointments may be made not only to physicians but to qualified nutri
tionists and dietitians. Ordinarily nutritionists and dietitians who are
fellows in nutrition are not candidates for higher degrees. This work is
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under the supervision of the Departments of Medicine, Physiology, and
Biochemistry.

M251f.w.s.su. Nutrition. Code, Sprague.

DERMATOLOGY AND SYPHILOLOGY

A. Courses Offered at the Medical School

Professor Henry E. Michelson, M.D., Director; Clinical Professors Carl
W. Laymon, M.D., Ph.D., Francis W. Lynch, M.D., M.S.; Clinical Associate
Professor John F. Madden, M.D.; Clinical Assistant Professor Isadore
Fisher, M.D., M.S.

Instruction in dermatology and syphilology leading to the M.S. or
Ph.D. degree is offered at the University Hospitals, the Minneapolis
General Hospital, the Veterans Hospital in Minneapolis, and the Ancker
Hospital in St. Paul, combined with attendance at the clinics at the four
hospitals. A limited number of graduate students are appointed as resi
dents in dermatology, rotating in these hospitals. The student devotes
full time and may not carryon outside practice. All graduate students
majoring in dermatology and syphilology are required to carryon inde
pendent research under the direction of Dr. Michelson and the head of
the department or division in which they wish to do special research.

Language Requirement-For the Ph.D. degree this requirement may
be fulfilled either by (a) two foreign languages or (b) one foreign
language and the option of a collateral field of knowledge.

225f.w.s.su. Clinical Dermatology and Syphilology. Wards and out-patient de
partments of the University Hospitals, Veterans Hospital, Minneapolis Gen
eral Hospital, and Ancker Hospital. Credo ar. Michelson and staff.

226f.w.s,su. Dermatology and Allergy. Conference twice weekly on diagnosis
and treatment of skin conditions. Michelson and staff.

227f.w.s.su. Histopathology of the Skin. Credo ar. Michelson and staff.
228f.w.s.su. Research in Dermatology and Syphilology. Credo ar. Michelson

and staff.

B. Courses Offered at the Mayo Foundation

Professors Paul A. O'Leary, M.D., Louis A. Brunsting, M.D., M.S. in
Derm. and Syph.; Hamilton Montgomery, M.D., M.S. in Derm. and Syph.;
Associate Professor Robert R. Kierland, M.D., M.S. in Derm. and Syph.

The Department of Dermatology and Syphilology of the Mayo
Foundation affords opportunity for study of a large volume of patients
with a great variety of cutaneous diseases and syphilis. A close working
relationship between this department and the sections of internal medi
cine is maintained.

A dermato-histopathologic laboratory with a comprehensive collection
of slides is augmented by about 800 biopsies each year. General labora
tories of the Clinic and Foundation are available for routine and investi
gative work, and a six months' service in the hospital (45 beds) is part
of the three-year training offered.

Language Requirement-For the Ph.D. degree either (a) two foreign
languages or (b) one foreign language and the option of a collateral field
of knowledge.

M25lf.w.s.su. Histopathology of the Skin. Lab. and lect. Montgomery.

I..

,

..



NEUROLOGY AND PSYCHIATRY 33

I

I

r
I

M252f.w.s.su. Diagnosis with Special Reference to Dermatology and Syphi
lology. Daily seminar. Clinical conference. O'Leary, Brunsting, Montgom
ery, Kierland.

M253f.w.s.su. Hospital Residence. Care of hospitalized patients. Seminar.
O'Leary, Brunsting, Montgomery, Kierland.

Fellows majoring in dermatology and syphilology may also receive
instruction in allergy, hematology, mycology, Roentgen and radium
therapy, and serology. Biochemistry, biophysics, and physiology may be
elected. For details see these departments.

CLINICAL LABORATORY MEDICINE

Courses Offered at the Medical School
Professor Gerald T. Evans, M.D.C.M., Ph.D., Director.

The clinical laboratories (bacteriology and immunology, blood bank,
chemistry and metabolism, electrocardiography, hematology, morphologic
pathology, parasitology) are administratively integrated, but each unit
is under the professional charge of a specially assigned member of the
appropriate fundamental department. Credits obtained in this field may
be used in the above listed areas at the discretion of the adviser.

Fellows in training in internal medicine, pediatrics, and clinical pa
thology are accepted for a rotating experience through the clinical labora
tories. The rotation does not include morphologic pathology. Besides
gaining experience with the principal techniques and their interpretation,
fellows are assigned special small problems and reading courses. Recourse
to the fundamental sciences and to current literature in investigative
medicine is stressed.

Also one-year renewable fellowships are open to suitably prepared
persons wishing to spend their time principally on clinical or clinical
laboratory research.

Language Requirement-For the Ph.D. degree either (a) two foreign
languages or (b) one foreign language and the option of a collateral field
of knowledge.

235f.w.s.su. Advanced Clinical Laboratory Medicine. General rotation as above
described. Prereq.: Anat. 165-166 (Hematology). Evans and staff.

23'Sf.w.s.su. Research on Clinical or Clinical Laboratory Problems. Evans and
staff.

NEUROLOGY AND PSYCHIATRY
Professors Donald W. Hastings, M.D., Head, A. B. Baker, M.D., Ph.D.,
Director of Neurology, Starke R. Hathaway, Ph.D., Director of Clinical
Psychology, Reynold A. Jensen, M.D., Paul E. Meehl, Ph.D., Burtrum C.
Schiele, M.D.; Clinical Professors S. Allan Challman, M.D., Eric K. Clarke,
M.D., Royal C. Gray, M.D., Ph.D., Hyman S. Lippman, M.D., Ph.D.;
Associate Professors C. Knight Aldrich, M.D., Robert G. Hinckley, M.D.,
William Schofield, Ph.D.; Clinical Associate Professors Adelaide M. John
son, M.D., Harold H. Noran, M.D., Ph.D., Werner Simon, M.D., Marvin
Sukov, M.D.; Assistant Professors Frank Kiesler, M.D., Richard Magraw,
M.D., Fae Y. Tichy, M.D., Ph.D.; Clinical Assistant Professors Clifford O.
Erickson, M.D., Philip Feinberg, M.D., William M. Hales, Ph.D., Harold B.
Hanson, M.D.; Instructors Ian A. Brown, M.D., Clarence J. Rowe, M.D.;
Clinical Instructors Irving C. Bernstein, M.D., Robert P. Bush, M.D.,
Hildred Schuell, Ph.D.
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Excellent facilities are available for work toward one of the higher
degrees in psychiatry and neurology. The minor may be elected in anat
omy, pathology, physiology, or other basic fields. Fellows in psychiatry
are advised to satisfy the minor requirements in such fields as anthropol
ogy, psychology, sociology, philosophy, or related fields giving a back
ground in broad cultural areas. Under ordinary circumstances the fellow
ship runs for a period of three years, Le., fulfills the requirements of
training for the American Board of Psychiatry and Neurology. The fellow
in psychiatry spends six months of the three years in neurology, and the
fellow in neurology spends a similar block of time in psychiatry.

In addition to work in the University Hospitals Psychopathic Unit,
on the Neurologic Service, the Child Psychiatry Clinic, and the Out
Patient Service, the student has access to the Veterans Administration
Hospital, the Veterans Administration MentaJ Hygiene Clinic, and the
St. Cloud Veterans Hospital.

The fellow is given a clinical assignment in the in-patient and the
out-patient services of the University Hospitals or the Veterans Hospital
and is responsible to his service chief for the clinical study and therapy
of his patients. He makes daily informal rounds with his superior staff,
has weekly clinical conferences with the director of the department, and
prepares cases for presentation at formal weekly staff conferences and at
the clinic given to undergraduate medical students. He helps conduct the
pedagogical work of the clerkship of the medical students. He reports on
the literature or on his special studies in staff conferences from time to
time.

NEUROLOGY

Courses Offered at the Medical School
Language Requirement-For the Ph.D. a reading knowledge of two

foreign languages is required.

20Bf-w-s-su. Clinical Neurology. Hours and credo ar. Baker and staff.
209f-w-s-su. Research in Neurology. Hours and credo ar. Baker and staff.
210f.w. Advanced Neuropathology. Hours and credo ar. Tichy.
211. Intracranial Neoplasms. (Same as Path. 116'> Hours and credo ar. Tichy.

(Offered 1952-53 and alternate years.)
212f-w-s-su. Survey of Neuropathology. Hours and credo ar. Tichy.
220f-w-s-su. Advanced Clinical Neurology. Selected readings and comprehen

sive review of specialized subjects in the neurological field. Hours and
credo ar. Baker and staff.

'225. Neuro-ophthalmology. Lectures covering the field of ophthalmology as
related to neurology. 2 credo Baker, Hanson. (Offered as demand warrants.)

226f-w-s-su. Neurological-Neurosurgical Conference. (Same as Surg. 318 and
Radiol. 163A.) Review of x-rays, case histories, and neuropathological
material on neurological and neurosurgical cases. 1 credo Peterson, Peyton,
Baker.

22Bf-w-s-su. Research in Neuropathology. Hours and credo ar. Baker.
230f. Electroencephalography. Hours and credo ar. Zarling.
23lf-w-s. Applied Electroencephalography and Myography. Practical experi

ence in reading and interpretation of electroencephalographical tracings.
Hours and credo ar. Zarling.

232f-w-s. Applied Neuroroentgenology. Experience in the actual reading of
neuroroentgenological films. Hours and credo ar. Peterson.

233f-w-s. Applied Neuropathology. Hours and credo ar. Tichy.
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234. History of Neurology. Hours and credo ar. Staff. (Offered 1952 and alternate
years.)

235. Neurology in Other Medical Specialties. Hours and credo ar. Baker and
staff.

238f-w-s. Neurological Clinical Pathological Conference. 1 credo per qtr. Baker
and staff.

239s. Neuroanatomy. 1 credo Baker and staff. (Offered 1952 and alternate years.)
240f-w-s. Neuropathology Conference. 1 credo per qtr. Baker and staff.
241w-s. Neuroradiology (Same as Radiol. 190). 1 credo per qtr. Peterson.

(Offered 1953 and alternate years.)
242s. Neurology of Nose and Throat. 1 credo Staff. (Offered 1952 and alternate

years.)
247f-w-s. Neurological Speech Disorders. Hours and credo ar. Schuell.

PSYCHIATRY

A. Courses Offered at the Medical School
Language Requirement-For the Ph.D. either (a) two foreign lan

guages or (b) one foreign language and the option of a collateral field of
knowledge.

208Xf-w-s-su. Clinical Psychiatry. Credo ar. Hastings and staff.
208Yf-w-s-su. Clinical Child Psychiatry. Credo ar. Jensen.
209f-w-s-su. Research in Psychiatry. Credo ar. Hastings and staff.
213f-w-s-su. Orientation in Psychiatric Social Service. Hours and credo ar. Ar.
214w-s. Psychiatry of Childhood. 1 credo per qtr. Jensen.
21Sf-w-s. Seminar in Diagnostic and Therapeutic Interviewing. Hours and

credo ar. Hathaway.
219f-w-s. Personality Structure. Normal and Abnormal. Hours and credo ar.

Hathaway.
22lf-w-s-su. Psychometric Clerkship. Psychological testing of in-patient and

out-patient cases in the University Hospitals. Hours and credo ar. Hathaway,
Meehl, Schofield, Hales.

222f-w-s. Interviewing Techniques in Psychiatry. Credo ar. Hathaway, Schiele.
227f-w-s. Clinical Seminar for Psychologists. Registration by permission. 1 credo

per qtr. Schiele, Schofield.
'Z36f-w-s. Normal Personality Development and Psychopathology. Hours and

credo ar. Challman.
237f-w-s. Psychoanalytic Therapy. Hours and credo ar. Lippman.
243f-w-s-su. Prolonged Psychotherapy. Hours and credo ar. Staff.
244f-w-s. Seminar in Psychosomatic Medicine. Hours and credo ar. Aldrich.
24Sf-w-s-su. Case Conference for Clinical Psychologists. Hours and credo ar.

Staff.
247f-w-s. Neurological Speech Disorders. 1 credo per qtr. Schuel!.

B. Courses Offered at the Mayo Foundation

Professors Henry W. Woltman, M.D., Ph.D. in Neur., David A. Boyd, Jr.,
M.D., M.S. in Neur. and Psy., Kendall B. Corbin, M.D., Lealdes M. Eaton,
M.D., M.S. in Neur., Frederick P. Moersch, M.D., Harry L. Parker, M.B.,
Ch.B., B.A.a., M.S. in Neur.; Associate Professors Joe R. Brown, M.D.,
M.S. in Neur. and PSy., Adelaide M. Johnson, D.Sc., Ph.D., M.D., Lawrence
C. Kolb, M.D., Magnus C. Petersen, M.D., Howard P. Rome, M.D.; Assist
ant Professors Allan A. Bailey, M.D., M.S. in Neur. and Psy., Clark H. Mil.
likan, M.D.; Instructors Edward C. Clark, M.D., David Daly, M.D., Ph.D.
in Neur., Mary E. Giffin, M.D., M.S. in Neur. and Psy., Jorge A. Lazarte,
M.D., M.S. in Neur. and Psy., Donald W. Mulder, M.D., M.S. in Neur.,
Waldemar C. Rasmussen, M.D., M.S. in Neur. and Psy., E. Douglas Rooke,
M.D., C.M., M.S. in Neur.
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Three types of fellowships are offered: in neurology, in psychiatry,
and in neuropsychiatry. The fellowship in neurology or the fellowship in
psychiatry extends for three years. A five-year training program is avail
able to properly qualified candidates who wish adequate preparation in
both neurology and psychiatry.

Practical clinical courses for fellows in these branches are conducted.
Besides clinical work these include' daily conferences on cases of special
diagnostic importance or didactic lectures. These are regular conferences
for the review of current neurologic and psychiatric literature and weekly
clinicopathologic conferences for the study of necropsy material. Seminars
are held bi-weekly. There are regular conferences in the field of growth
and development, in clinical psychiatry and psychology, and lectures and
seminars in various subjects related to neurology and psychiatry. For
fellows majoring in neurology, special work in electroencephalography,
neuropathology, neuroanatomy, neurophysiology, and neuro-ophthal
mology is offered.

Opportunities in psychiatry in the clinic are supplemented by ex
perience in the Rochester State Hospital, in the psychiatric service at
St. Marys Hospital, in the city and county well baby and well child
clinics, and in the City Adult Guidance Clinic.

Since the Department of Neurology and Psychiatry is closely as
sociated with other medical and surgical departments and various clinical
and research laboratories, excellent opportunity is given to study the
individual patient as a whole and in relationship to his environment.

Language Requirement-For the Ph.D. in neurology two foreign
languages. For the Ph.D. in psychiatry either (a) two foreign languages
or (b) one foreign language and the option of a collateral field of
knowledge.

Neuroanatomy (see Department of Anatomy).
Neuropathology (see Department of Pathology).
Neurophysiology (see Department of Physiology).

M25lf-w.w-s.s-su.su-f. Diagnosis in Neurology and Psychiatry. Research. Semi-
nar. Staff.

M252f.w.s.su. Hospital Residence in Neurology. Staff.
M253f.w.s.su. Hospital Residence in Psychiatry. Staff.
M254f-w.w-s.s-su.su-f. Special Psychiatry at the Rochester State Hospital. Resi

dence. Petersen, Boyd, Rome, Lazarte.
M255f.w.s.su. Child Psychiatry. Johnson.

Neuro-ophthalmology (see Department of Ophthalmology>.

OBSTETRICS AND GYNECOLOGY

A. Courses Offered at the Medical School
Professor John L. McKelvey, M.D.C.M., Head; Clinical Assistant Professor
William P. Sadler, M.D.

Language Requiremem:-For the Ph.D. degree either (a) two foreign
languages or (b) one foreign language and the option of a collateral field
of knowledge.

20lf-202w-203s-204su. Advanced Obstetrics and Gynecology. Includes service in
the University Hospitals or Minneapolis General Hospital with ample ex
perience in diagnosis, care, and treatment (operative and nonoperative) of
patients. Facilities for study of problems and cases of unusual interest.
Required of first-year fellows. McKelvey and staff.
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205f-206w-207s-208su. Similar to 201-204, but more advanced, both in clinical
and research aspects of the subjects adapted to the increased training and
experience. Required of second-year fellows. McKelvey and staff.

209f-210w-211s-212su. Similar to 201-204 and 205-208, but more advanced. Re
quired of third-year fellows. McKelvey and staff.

213f-214w-215s. Staff Conference Seminar. For fellows and graduate students.
Presentation and discussion of original work and reports upon the current
literature in obstetrics and gynecology. McKelvey and staff.

216f-217w-218s-219su. Research. Clinical and laboratory research upon problems
in obstetrics and gynecology. Required of third-year fellows, who must com
plete a satisfactory thesis during the year. Elective for second-year fellows
or other properly qualified graduate students. McKelvey and .staff.

22lf-222w-223s-224su. Clinical Obstetrics and Gynecology. Diagnosis and treat
ment, with special study of selected cases. Clinic in the Out-Patient
Department of the University Hospitals. Required of teaching fellows.
McKelvey and staff.

B. Courses Oltered at the Mayo Foundation

Professor Lawrence M. Randall, M.D., M.S. in Obst. and Gyn.; Associate
Professor Arthur B. Hunt, M.D., M.S. in Obst. and Gyn.; Assistant Pro
fessor Robert B. Wilson, M.D., M.S. in Obst. and Gyn.; Instructors Edward
A. Banner, M.D., M.S. in Obst. and Gyn., John E. Faber, M.D., M. Elizabeth
Mussey, M.D., M.S. in Obst. and Gyn.

Opportunity is available for extensive experience in diagnosis and
treatment of gynecologic diseases and obstetrics, supplemented by studies
in basic sciences underlying the specialty, and in operative surgery in
sections concerned principally with gynecologic conditions. Seminars and
conferences are held regularly.

Language Requirement-For the Ph.D. either (a) two foreign lan
guages or (b) one foreign language and the option of a collateral field
of knowledge.

Anatomy for General Surgeons (see Department of Anatomy).
Surgical and Fresh Tissue Pathology (see Department of Pathology).

M25lf-w.w-s.s-su.su-f. Diagnosis, principally in relation to obstetrics and gyne
cologic conditions. Research. Seminar. Randall, Hunt, Wilson, Banner,
Faber, Mussey.

M252f-w.w-s.s-su.su-f. Clinical Obstetrics and Gynecology. Diagnosis and treat
ment with special study of selected obstetric and gynecologic cases. Resi
dence. Seminar. Randall, Hunt, Wilson, Banner, Faber, Mussey.

M253f.w.s.su. Operative Surgery. Counseller, Waugh, Ferris, Pratt.

Students majoring in obstetrics and gynecology may also take work
in physiology, radium therapy, urology, and anesthesiology. For details,
see these departments.

OPHTHALMOLOGY. OTOLOGY, RHINOLOGY, AND
LARYNGOLOGY

Graduate courses in these subjects are designed to prepare selected
men for advanced work in the various lines, and for practice in these
specialties, and to develop research and productive work in these sub
jects. Of elective courses in other departments, the following are highly
desirable:

Physics of Light and Acoustics
!\.dvanced Anatomy of the Head and Neck
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Topographic Anatomy of the Head and Neck
Developmental Anatomy of the Head

OPHTHALMOLOGY

A. Courses Offered at the Medical School
Clinical Professor Erling W. Hansen, M.D., Director; Clinical Associate
Professors Hendrie W. Grant, M.D., M.S., Walter L. Hoffman, M.D., M.S.,
Charles Hymes, M.D., M.S.; Clinical Assistant Professors Edward P.
Burch, M.D., Richard C. Horns, M.D., M.S., Virgil J. Schwartz, M.D.,
Charles E. Stanford, M.D., Robert R. Tracht, M.D., M.S., John P. Wend
land, M.D., M.S.; Clinical Instructors Llewellyn E. Christensen, M.D.,
Thomas J. Edwards, M.D.

Language Requirement-For the Ph.D. degree either (a) two foreign
languages or (b) one foreign language and the option of a collateral field
of knowledge.

100f.w.s. Ophthalmology. Leet. and demonstrations. 2 credo Hansen and staff.
106. Clerkship in Diseases of the Eye. Diagnosis and treatment of cases. Part

of the required section clinics, surgical clerkship period. 45 hours. Uni
versity Dispensary. Hansen and staff.

121. Operative Clinic in Eye. Limited to 6 students. University Hospitals.
Hansen, Hoffman, Hymes, Wendland, Christensen.

122. Medical and Neurological Ophthalmology. Limited to 16 students. 2 sec
tions. Todd Memorial Room. Schwartz, Lindberg.

123. Advanced Ophthalmology. Prereq.: 122. Limited to 6 students. University
Dispensary, Eye Clinic. Stanford.

200. Refraction. 2 credo per qtr. Tracht.
201. Advanced Refraction. 2 credo per qtr. Tracht.
202. Clinical Ophthalmology. 6 credo per qtr. Hansen and staff.
203. Biomicroscopy. 1 credo Burch.
204. Ocular Muscles. 2 credo per qtr. Grant, Horns, Kantar.
205. Perimetry. 1 credo Hansen and staff.
206. Surgery of the Eye. 3 credo per qtr. Hansen, Hymes.
207. Pathology of the Eye. 2 credo Monahan.
208. Ophthalmoscopy. 2 credo Schwartz, Lindberg.
209. Neuro-ophthalmoscopy. 1 credo Burch.
210. Animal Surgery. 2 credo Hansen, Hoffman.
211. Physiologic Optics. 1 credo per qtr. Jerome.
212. Seminar in Ophthalmology. 1 credo Hansen and staff.
213. External Diseases and Diseases of the Anterior Segment. Wendland.
214. Histology of the Eye. 2 credo Monahan.
215. Radiology of the Eye. Orbit. and of the Head. Credo ar. Peterson.
216. Plastic Surgery of the Eye and Adnexa. Credo ar. Leven.
217. Allergy of the Eye. Credo ar. Hansen.
218. Ophthalmic Therapeutics. Credo ar. Horns.
219. History of Ophthalmology. Credo ar. Hansen.
220. Physiology of Vision and Biochemistry of the Eye. 2 credo Wendland.

B. Courses Offered at the Mayo Foundation
Professors C. Wilbur Rucker, M.D., M.S. in Ophtha!., Henry P. Wagener,
M.D., M.S. in Ophthal.; Associate Professors Hugo L. Bair, M.D., Avery D.
Prangen, M.D.; Assistant Professor John W. Henderson, M.D., M.S. in
Ophtha!.; Instructor Robert W. Hollenhorst, M.D., M.S. in Ophtha!.

Fellows majoring in ophthalmology receive practical experience in
diagnosis and treatment of diseases of the eye under supervision of full
time staff members. Departmental seminars and conferences are held
throughout the year. Studies in related basic sciences are available in
the departments concerned.
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Language Requirement-For the Ph.D. degree either (a) two foreign
languages or (b) one foreign language and the option of a collateral field
of knowledge.

Anatomy of the Orbit (see Department of Anatomy).
Pathology of the Eye (see Department of Pathology).
Optics. Physical and Physiologic (see Department of Biophysics).

M251f.w.s.su. Refraction and Ophthalmic Myology. Theory of refraction, reti
noscopy, diagnosis of refraction errors of the eye, prescribing of lenses,
disturbances of motility of the eyes, orthoptics. Prangen, Martens.

M252f.w.s.su. Clinical Ophthalmology. Diagnosis and treatment of diseases of
the eye and its adnexa. Bair, Henderson.

M253f.w.s.su. Medical and Neurologic Ophthalmology. Ophthalmology and
ophthalmoscopy as they pertain to the fields of internal medicine and
neurology. Rucker, Wagener, Hollenhorst.

M254f.w.s.su. Ophthalmic Surgery. A six-months' hospital service. Bair,
Henderson, Hollenhorst, Martens.

OTOLARYNGOLOGY

A. Courses Offered at the Medical School
Clinical Professors Lawrence R. Boies, M.A., M.D., Head and Director,
Anderson C. Hilding, Ph.D., M.D.; Clinical Associate Professors Charles
E. Connor, M.A., M.D., Jerome A. Hilger, M.D., M.S., Kenneth A. Phelps,
M.D.; Clinical Assistant Professors Henry V. Hanson, M.D., John J. Hoch
filzer, M.D., Conrad J. Holmberg, M.D., Robert E. Priest, M.D., M.S.,
George M. Tangen, M.D., M.S.; Clinical Instructor Neill F. Goltz, M.D.

Language Requirement-For the Ph.D. degree either (a) two foreign
languages or (b) one foreign language and the option of a collateral field
of knowledge.

10lt. Otology. Lect. and demonstrations. 1 ered. Boies and staff.
102w. Rhinology. Lect. and demonstrations. 1 ered. Boies and staff.
103s. Laryngology. Leet. and demonstrations. 1 credo Boies and staff.
104f.w.s. Clinic and Conferences in Diseases of the Ear. Diagnosis and treat

ment of cases. 2 ered. University Dispensary, Minneapolis General Hospital,
U. S. Veterans Hospital, Ancker Hospital (St. Paul). Boies and staff.

105f.w.s. Clinic and Conferences in Diseases of the Nose and Throat. Diagnosis
and treatment of cases. 2 credo University Dispensary, Minneapolis General
Hospital, U. S. Veterans Hospital, Aneker Hospital (St. Paul). Boies and
staff.

230. Clinical Otology. 3 credo per qtr. Staff.
231. Clinical Rhinology and Laryngology. 3 credo Staff.
232. Surgery of the Ear. Nose. and Throat. Operative clinic in the University

Hospitals, Minneapolis General Hospital, U. S. Veterans Hospital, Ancker
Hospital (St. Paull. 3 credo per qtr. Staff.

233. Operative Surgery of the Temporal Bone. 2 credo Staff.
234. Operative Surgery of the Nose and Throat. 2 credo Staff.
235. Roentgenology of the Head. lh credo Rigler.
236. Functional Ear Tests. 1 credo Staff.
237. Endoscopy. Leet. and demonstrations. 2 ered. staff.
238. Pathology of the Ear. Nose. and Throat. 2 credo Hilger.
239. Neurologic Lesions in the Field of Otolaryngology. lh ered. Baker.
240. Physiotherapy and Surgery of the Malignant Diseases of the Ear. Nose.

and Throat. 2 credo Boies, Hilger, Stenstrom.
241. Seminar in Otolaryngology. 1 credo Staff.
242. Applied Physiology in Otolaryngology. lh ered. Ar.
243. Applied Pharmacology in Otolaryngology. lh credo Ar.
244. Speech Pathology. lh credo Bryngelson.
245. Allergy. 1 credo Staff.
246. Practical Audiology. 1 credo Lassman.
247. Plastic Surgery of the Nose. 1 credo Waldron, Hochfilzer, Tangen.
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OTOLARYNGOLOGY AND RHINOLOGY

B. Courses Offered at the Mayo Foundation
Professors Harold I. Lillie, M.D., Henry L. Williams, M.D., M.S. in Oto
laryngology; Associate Professor Kinsey M. Simonton, M.D., M.S. in
Otolaryngology; Assistant Professors Olav E. Hallberg, M.D., M.S. in
Otolaryngology, LeRoy D. Hedgecock, Ph.D. (Audiology); Instructors
Henry A. Brown, M.D., M.S. in Otolaryngology, Clifford F. Lake,
M.D., M.S. in Otolaryngology and Rhinology, James B. McBean, M.D.

Practical experience in diagnosis and treatment of diseases of the ear,
nose, and throat is available to fellows majoring in otolaryngology and
rhinology. Included also are studies in the basic sciences underlying the
field and the practical application of those principles to the clinical con
ditions. Seminars and departmental conferences are held regularly.

Language Requirement-For the Ph.D. degree either (a) two foreign
languages or (b) one foreign language and the option of a collateral field
of knowledge.

Surgical and Fresh Tissue Pathology (see Department of Pathology).
Anatomy of the Head and Neck (see Department of Anatomy).

M25lf.w.s.su. Clinical Otolaryngology and Rhinology. Theory and practice with
differential diagnosis of diseases of the ear, nose, paranasal sinuses, pharynx,
and larynx, and their relation to general diagnosis. Lillie, Williams, Simon
ton, Hallberg, Brown, Lake, McBean.

M252f.w.s.su. Preoperative and Postoperative Care of Patients. Treatment of
complications. Lillie, Williams, Simonton, Hallberg, Brown, Lake, McBean.

M253f.w.s.su. Operative Otolaryngology and Rhinology. Hospital residence,
second assistantship in operating service. Lillie, Williams, Simonton, Hall
berg, Brown, Lake, McBean.

M254f.w.s.su. Operative Otolaryngology and Rhinology. First assistantship in
operative service. Lillie, Williams, Simonton, Hallberg, Brown, Lake,
McBean.

M255f.w.s.su. Advanced Audiology. Tests of hearing; evaluation of speech dis
orders for purposes of diagnosis and as a basis for advising use of hearing
aids; educational therapy. Hedgecock.

Fellows majoring in otolaryngology and rhinology may also take
work in bacteriology or biophysics. For details, see these departments.

PLASTIC SURGERY AND LARYNGOLOGY

Courses Offered at the Mayo Foundation
Professor Frederick A. Figi, M.D.; Associate Professors John B. Erich,
M.D., D.D.S., M.S. in Oral Surg., Fred Z. Havens, M.D.

This surgical specialty is concerned with the reconstruction and
plastic repair of acquired and congenital deformities. It includes treat
ment of traumatic injuries of the maxillofacial region, the management of
diseases of the mouth, and the diagnosis and treatment of benign and
malignant tumors occurring in the oral cavity, the nose, paranasal sinuses,
pharynx, and larynx. Use of pedicle skin flaps as well as free grafts of
skin, cartilage, bone, and fascia in the correction of many defects is em
phasized. Facilities are available for training in plastic surgery of the
entire body.

Language Requirement-For the Ph.D. degree either (a) two foreign
languages or (b) one foreign language and the option of a collateral field
of knowledge.



PATHOLOGY 41

Surgical and Fresh Tissue Pathology (see Department of Pathology).
Anatomy of the Head and Neck (see Department of Anatomy).

M251f.w.s.su. Observation of Plastic Procedures as Related to Orthopedic.
Urological. and Gynecological Surgery. An opportunity during this period
will be given fellows to take surgical pathology for credit as a minor
subject. Staff.

M252f.w.s.su. Diagnostic and Operative Service. Plastic surgery of the face
and neck (preoperative, operative, and postoperative treatment). Diagnosis
and operative treatment of neoplasms of the head and neck. Staff.

M253f.w.s.su. Hospital Residence. Operative plastic surgery of the face and
neck. Immediate and late care of maxillofacial injuries. Operative and
other treatment of neoplasms of the head and neck. Staff.

M254f.w.s.su. Operative Plastic. Maxillofacial. and Laryngological Surgery.
First assistantship in operative service. Staff.

PATHOLOGY

A. Courses Offered at the Medical School
Professors James R. Dawson, Jr., M.D., Head, A. B. Baker, M.D., Ph.D.,
Robert Hebbel, M.D., Ph.D., James McCartney, M.D.; Professors Emeriti
E. T. Bell, M.D., Benjamin J. Clawson, M.D., Ph.D.; Associate Profes
sors Kano Ikeda, M.D., Nathaniel H. Lufkin, M.D., John F. Noble, M.D.

Prerequisites-Graduate students who desire to take their major
work in pathology must present credits for the equivalent of the first
two years' work of the Medical School of this University. A degree with
designation, such as M.S. in pathology, is awarded only to those who
have an M.D. degree.

Language Requirement-For the Master's degree one foreign lan
guage. For the Ph.D. degree either (a) two foreign languages or (b) one
foreign language and the option of a collateral field of knowledge.

Master's Degree-Offered only under Plan A.

Master's Degree with Designation in Pathology-Given only after three
years of work.

Doctor's Degree-The Ph.D. degree with designation in pathology
may be awarded after completion of three or more years in graduate
work and presentation of a thesis of high quality.
101. Pathology. General Pathology. Prereq.: completion of first year in Medi

cal School or equiv. 143 hours, 8 credo Dawson, Hebbel, McCartney, and
staff.

102. Pathology. Special Pathology. Prereq.: 101. 143 hours, 8 credo Dawson,
Hebbel. McCartney. and staff.

104. Autopsies. Prereq.: 102. Credo ar. Staff.
105. Diseases of the Kidney. Prereq.: 102. 3 credo Hebbel.
106. Diseases of the Heart. Prereq.: 102. 3 credo McCartney.
110. Seminar in Pathology. Prereq.: 102. 1 credo per qtr. Staff.
111. Conference on Autopsies. Prereq.: 102. 1 credo per qtr. Staff.
112. Diagnosis of Tumors. Prereq.: 102.2 to 5 credo per qtr. Hebbel, McCartney.
113. Surgical Pathology. Prereq.: 102. 2 to 5 credo per qtr. Hebbel, McCartney.
114. Diseases of the Liver. Prereq.: 102. 1 credo McCartney.
115. Advanced Neuropathology. (See Neur. 150.210) Hours and credo ar. Baker.
116. Problems in Neuropathology. (See Psychiatry 146) Hours and credo ar.

Baker.
117. NeuropatholoC/y. (See Neur. 143) Hours and credo ar. Baker.
US. Intracranial Neoplasms. (See Neur. 211) Hours and credo ar. Baker.
119. Survey of Neuropatholocry. (See Neur. 151) Examination of specimens

from current autopsies. Baker.
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201. Research. Graduate students with necessary preliminary training may
elect research, either as majors or minors in pathology. Hours and credo ar.
Staff.

B. Courses Offered at the Mayo Foundation
Professors James W. Kernohan, M.R, RCh., D.P.H., M.A., M.D., Archie
H. Baggenstoss, M.D., M.S. in Path., Malcolm B. Dockerty, M.D.C.M.,
M.S. in Path., William H. Feldman, D.V.M., M.D., Thomas R Magath,
M.D., Ph.D., John R. McDonald, M.D., M.S. in Path., Carl F. Schlotthauer,
D.V.M.; Associate Professor Jesse E. Edwards, M.D.; Assistant Profes
sors Warren A. Bennett, M.D., M.S. in Path., Alfred G. Karlson, D.V.M.,
Ph.D., Frank D. Mann, M.D., Ph.D., Don R. Mathieson, M.S., M.D., Edith
M. Parkhill, M.D., M.S. in Path.; Instructors David C. Dahlin, M.D., M.S..
in Path., Charles A. Owen, Jr., M.D., Ph.D. in Med., Gertrude L. Pease,
M.D., M.S. in Path., George P. Sayre, M.D., M.S. in Path., Lewis B.
Woolner, M.D., M.S. in Path.

Opportunities for advanced work in pathology are offered in four dif
ferent sections in the Mayo Foundation, as follows:

Clinical Pathology-Work in this section includes diagnostic work in
the laboratories of gastrology, urinalysis, serology, bacteriology, para
sitology, and clinical chemistry. Graduate students in these clinical
laboratories may learn the technique of accepted diagnostic procedure.
Special attention is called to the opportunity for experience and research
in serology and for training and research in parasitology. This work may
be taken either as a major or as fulfilling the conditions of a minor for
those majoring in pathology.

Pathologic Anatomy-Post-mortem examinations are made in suffi
cient numbers to permit approximately twelve fellows being assigned to
the section.

The service permits the laying of a thorough foundation in the gen
eral principles of pathologic anatomy. Each fellow serves as junior assist
ant three months and senior assistant three months, during which time
he takes part in the routine of post-mortem examinations and studies the
microscopic sections of these post-mortems and engages in weekly con
ferences and seminars concerned with general and special subjects in
pathologic anatomy. Each fellow is expected to work on a problem and
to present his findings to the group. Microscopic and gross demonstra
tions are held at frequent intervals, and the work throughout is carefully
supervised. Collateral reading and study are encouraged, and there is
ample opportunity for thesis studies or special lines of research. Available
for study is a large collection of operative and post-mortem specimens,
both gross and microscopic, cross-indexed as to organ and disease. In
addition there are over 45,000 photomicrographs and photographs of
gross specimens illustrating various phases of pathologic anatomy.

Surgical Pathology-The laboratories of surgical pathology receive
immediately all tissues removed at operation. They are studied both
grossly and microscopically while the operation is going on, and the
choice of surgical procedure is not infrequently influenced by the results
of the examination. Case records, including operative findings, are re
viewed by the fellows and discussed at daily conferences that correlate
clinical symptoms and results of laboratory tests with pathologic find-

..
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ings. All gross specimens and all microscopic slides are preserved indefi
nitely so that original material may be available for pathologic research.
By means of daily experience in the laboratory in the microscopic ex
amination of tissues supplemented by weekly demonstrations, each fel
low has an opportunity to study approximately 7,000 surgical specimens
over a six-month period. First assistants are provided with an additional
six months' training with added responsibilities.

In addition to participation in formal seminars and conferences con
ducted by the staff each fellow is assigned a subject each quarter for in
vestigation and presentation. Current thesis work is often discussed at
these meetings, and outstanding presentations are typed and multi
graphed for future reference.

Experimental Pathology and Comparative Pathology-Work consists
of research in problems of pathology using animals for experiment. Semi
nars are held regularly.

Language Requirement-For the Master's degree (nonclinical) read
ing knowledge of one foreign language. For the Ph.D. degree either (a)
two foreign languages or (b) one foreign language and the option of a
collateral field of knowledge.

M25lf.w.s.su. Clinical Pathology. Preparation and examination of cultures,
preparation and administration of autogenous vaccines, Wassermann tests,
special clinical and laboratory methods including hematology and serology.
Opportunities for research are open to qualified students. Magath, Mann,
Mathieson, Owen, Pease.

M252f.w.s.su. Parasitology. Routine clinical and special research in parasitol
ogy, examination of stools, study of internal parasites. Magath.

M253f.w.s.su. Clinical Hematology. Heck, Watkins, Pease.
M254f-w.w-s.s-su.su-f. Necropsy Service. Junior assistant three months; senior

assistant three months; demonstrations in clinico-pathologic conferences;
microscopic examination of fixed tissues removed at necropsy. Bacteriology
and necropsy material. Research problems. Weekly seminars. Kernohan,
Baggenstoss, Edwards, Bennett, Sayre.

M255f-w.w-s.s-su.su-f. Surgical and Fresh Tissue Pathology. Diagnosis of
surgical specimens (gross and microscopic) with immediate correlation with
all clinical data. Experience in examination of cellular content of body
secretions, including cervical smears. Research problems. Daily demonstra
tions and discussions. Dockerty, McDonald, Parkhill, Dahlin, Woolner.

M256f.w.s.su. Research Work on Selected Problems in Experimental Pathology.
Bollman, Grindlay.

M257f.w.s.su. Research Work on Selected Problems in Comparative Pathology.
Feldman, Schlotthauer, Karlson.

M258f.w.s.su. Cytology of Body Secretions. McDonald, Woolner.
M259f.w.s.su. Pathology of the Eye. Open to ophthalmology majors who have

adequate preparation in general pathology. Kernohan, Parkhill.
M260f.w.s.su. Neuropathology. Open to majors in neurology and psychiatry or

neurologic surgery who have adequate preparation in general pathology.
Kernohan, Sayre.

Students majoring in pathology may also do research in biophysics,
physiological chemistry, physiology, and bacteriology. For details, see
these departments.

PEDIATRICS

Graduate work in the Department of Pediatrics is arranged (a) to
prepare students to become competent pediatricians, (b) to train them in
the techniques of clinical investigation, and (c) to make them competent
teachers in the subject.
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A. Courses Offered at the Medical School
Professors Irvine McQuarrie, Ph.D., M.D., Head, Reynold A. Jensen, M.D.,
Lewis Thomas, M.D.; Clinical Professors Edgar J. Huenekens, M.D., M.A.,
Hyman S. Lippman, M.D., Ph.D., Erling S. Platou, M.D., Frederick C.
Rodda, M.D., Max Seham, M.D., Albert V. Stoesser, M.D., Ph.D.; Clinical
Associate Professors Paul F. Dwan, M.D., Lawrence F. Richdorf, M.D.,
Ph.D., Robert L. Wilder, M.D.; Assistant Professors Ray C. Anderson,
Ph.D., M.D., Spencer F. Brown, M.D., Floyd W. Denny, M.D., Robert
A. Good, Ph.D., M.D., Mildred R. Ziegler, Ph.D.

The work of the department is conducted in the pediatric research
laboratories, the wards, and the Out-Patient Department of the University
Hospitals, at the Minneapolis General Hospital, and St. Paul Children's
Hospital. The infant and child welfare organizations and the child guid
ance clinics of Minneapolis and St. Paul afford additional. opportunities
for all phases of preventive pediatrics.

The general medical library of the University with almost complete
files of journals dealing with pediatrics and allied fields furnishes ade
quate reference facilities.

Research laboratories of the Department of Pediatrics and the large
general laboratories of the Departments of Anatomy, Bacteriology, Pa
thology, Pharmacology, Physical Medicine, Biochemistry, and Physiology
are at the disposal of graduate students, and afford every possible op
portunity for research.

Prerequisites-General understanding of bacteriology, immunology,
pathology, physiology, and physiological chemistry and reading knowledge
of certain foreign languages are essential.

Language Requirement-For the Ph.D. degree either (a) two foreign
languages or (b) one foreign language and the option of a collateral field
of knowledge.

Minor-Students are required to carry a minor in one of the funda
mental branches or allied fields.

Master's Degree-Offered only under Plan A.
Doctor's Degree-Courses leading to the Ph.D. may be arranged with

members of the graduate faculty.

Time and credit for the following courses are to be arranged with
Dr. McQuarrie and staff.
ISOf.w,s.1l Physiology and Diseases of the Newborn. Good, Ulstrom.
IS2f.w.s.1l Fundamental Principles of Nutrition and Metabolism as Applied

to Children. Seminar course. McQuarrie, Ulstrom, Ziegler.
IS4f.w,s.1l Endocrinology as Applied to Pediatrics. Seminar course. McQuarrie,

Ulstrom.
IS6f.w,s.1l Advanced Study of Noncontagious Diseases. Both clinical and ex

perimental subject matter inclUded. McQuarrie, Huenekens, Seham, Brown,
Good.

IS8f.w.s.1l Advanced Study of Contagious Diseases. Both clinical and experi
mental subject matter included. Brown, Platou, Thomas, Denny, Good.

160f.w.s. Allergic Disorders in Childhood. Stoesser.
162f.w.s. Common Behavior Disturbances in Childhood. Their recognition and

management. Jensen.
163f.w,s. Hematology of Infancy. Childhood. Nelson.

~ Not offered to Jess than 10 students.

...
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164f.w.s. Rare. Unusual Diseases of Infancy. Childhood. McQuarrie, Platou.
165t.w.s.su. Case Conference in Child Psychiatry. Jensen.
166t.w.s. Weekly Seminar for Detailed Discussion of Fundamental Subjects Re-

lated to Problems in Pediatrics. Staff.
l67f.w.s. Weekly Seminar for Review of Current Literature. McQuarrie, staff.
168f.w.s. Speech Disturbances in Childhood. Clinic course. Brown, Jensen.
170t.w.s. Rheumatic Infection and Heart Diseases in Childhood. Thomas, Dwan,

Anderson, Good, Denny, Adams.
171f.w.s. Congenital Heart Disease. Thomas, Dwan, Anderson, Adams.
172t.w.s. Dental Disorders in Relation to General Health. Cohen.
174f.w.s. Heredity in Pediatrics. Anderson.
200f.w.s.su. Graduate Seminar in Pediatrics. 17 hours. McQuarrie, Ziegler, and

staff.
202f.w.s.su. Pediatric Clinic. Out-Patient Department, University Hospitals.

Daily, 9:00-12:00 noon. McQuarrie, Jensen, Stoesser, Brown, Ulstrom, Ander
son, Dwan.

204f.w.s.su. Three months' residence in pediatrics at the University Hospitals.
McQuarrie. Jensen, Thomas, Denny, Good, Ulstrom.

206f.w.s.su. Three months' residence in pediatrics at the Minneapolis General
Hospital. Brown, Huenekens, Platou, Richdorf, Seham.

208f.w.s.su. Pediatric Research. Special problems. Students may collaborate
with members of the staff or with other students. McQuarrie, Jensen,
Thomas, Denny, Good, Ulstrom, Ziegler, and staff.

210f.w.s.su. Special Clinics in Pediatrics. Jensen, Dwan, Heilig, Stoesser, UI
strom.

2l4w.s. Psychiatry of Childhood. Jensen.

B. Courses Offered at the Mayo Foundation

Professor Roger L. J. Kennedy, M.D., M.S. in Ped.; Associate Professors
Haddow M. Keith, M.D., George B. Logan, M.D., M.S. in Ped.; Assistant
Professor James W. DuShane, M.D.; Instructors Lloyd E. Harris, M.D.,
Stephen D. Mills, M.D., M.S. in Ped.

The section on pediatrics at the Mayo Foundation trains selected
physicians for the practice and teaching of pediatrics. Each pediatric fel
low whose standard of performance warrants annual reappointment over
a three-year period has the opportunity of working in the several sec
tions. The program provides a well-rounded experience in diagnosis and
treatment of disorders of children, in preventive pediatrics, and in labora
tory research. All fellows in pediatrics participate in the following weekly
seminars and conferences: Seminar in growth and development, clinical
case conference (ambulatory patients), clinical case conference (hospital
ized patients), and review of current literature.

Language Requirement-For the Ph.D. degree either (a) two foreign
languages or (b) one foreign language and the option of a collateral field
of knowledge.

M251f-w.w-s.s-su.su-f. Diagnosis of Medical and Surgical Diseases of Infants
and Children. Seminar. Staff.

M252f-w.w-s.s-su.su-f. Hospital Residence. Diagnosis and care of sick infants
and children. Staff.

M253f-w.w-s.s-su.su-f. Local Outcall Service. Diagnosis and care of sick infants
and children of the community under direction of consultants.

M254f.w.s.su. Care of Newborn and Well Infants. St. Marys Hospital newborn
nursery and Mayo Clinic well baby clinic at st. Marys Hospital. Kennedy,
Harris.
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M255f,w.s,su. Care of Well Infants and Children and Health Supervision of
Preschool and School-Age Children. City Hall and county well baby and
well child clinics and schools of city and county. Kennedy, Harris.
Child Psychiatry (see Department of Neurology and Psychiatry).
Metabolism and Endocrinology (under supervision of Department of Medi-

cine).
Necropsy Service; Pediatric Pathology (104f-w.w-s.s-su.su-fl. Minneapolis

Campus (see Department of Pathology).
Research in Pathology, Biochemistry, or Physiology (see these departments).

PHARMACEUTICAL CHEMISTRY

Courses Offered in the College of Pharmacy

Professors Charles H. Rogers, Sc.D., Dean, Ole Gisvold, Ph.D., Willard J.
Hadley, Ph.D., Charles V. Netz, Ph.D., Taito Soine, Ph.D.; Associate
Professor Frank E. DiGangi, Ph.D.

Prerequisi!es-Graduate work leading to the M.S. and Ph.D. degrees
with a major in pharmaceutical chemistry or pharmacognosy is open
to students who have shown exceptional scholarship and ability in under
graduate courses of this or some other college of pharmacy of equal
standing. Consideration will be given to applications of students who
are not graduates in pharmacy but whose pattern of undergraduate work
includes training in such allied or related subjects as would implement
them to do graduate work successfully with a major in pharmaceutical
chemistry.

Language Requirement-For the Master's degree one foreign lan
guage. For the Ph.D. degree either (a) two foreign languages or (b) one
foreign language and the option of a special research technique.

Master's Degree-In general, offered under Plan A. Plan B may be
followed by petition.

Doctor's Degree-Graduate work leading to the Ph.D. degree is offered
to students prepared for advanced work in pharmaceutical chemistry.

16lf-162w-163s. Organic Pharmaceutical Products. Sources, methods of pro
duction, properties, reactions, relationships of structures to activity, and
uses of natural and synthetic organic compounds used as therapeutic agents.
161: Hydrocarbons, halogenated hydrocarbons, alcohols, aldehydes, ketones,
acids, phenols, ethers, and esters. 162: Analgesics, organometallics-mer
curials, silver compounds, arsenicals, and bismuth compounds-dyes, surface
active agents, miscellaneous antiseptic agents, sulfonamides, and antibiotics.
163: Pressor principles, myotics, mydriatrics, antispasmodics, local anesthet
ics, barbiturates and related compounds, alkaloids, tannins, cardiac gly
cosides, sex hormones, and structurally related compounds and vitamins.
Prereq.: Org.Chem. 2. 161, 3 cred.; 162, 3 cred.; 163. 4 credo Gisvold.

164w-165s. Special Analytical Methods. The Food, Drug, and Cosmetic Act
and official analytical methods of the United States Pharmacopoeia, Na
tional Formulary, and Association of Official Agricultural Chemists. Labo
ratory work: special analytical methods, physical and chemical, used in
analyses of some drugs and foods. Student uses the viscosimeter, Abbe
and Zeiss refractometers, polariscope, Duboscq colorimeter, photoelectric
colorimeter, cryoscope, and other instruments for quantitative measure
ments. Professional elective. (Students planning to do graduate work with
a major in pharmaceutical chemistry and a minor in organic chemistry
should elect 164 for their winter professional elective and Org.Chem. 63
and 64 for their spring professional electives.) Prereq.: 3, 54, Org.Chem. 62.
3 credo per qtr. Soine or DiGangi and staff.
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20lf.w.s.* Pharmaceutical Chemistry Seminar. Required of majors in pharma
ceutical chemistry and pharmacognosy. 1 credo per qtr. Gisvold.

202f-203w-204s.* Advanced Analytical Methods. Analyses of complex food,
drug, and cosmetic products. Identification of colors. perfumes. flavoring
agents, digestants, adulterants, etc. Precision instruments. Prereq.: 165.
3 to 5 credo per qtr. Rogers, Netz.

205f-206w-207s.* Chemistry of Medicinal Products. Chemistry and relationships
between constitution and physiologic action of organic compounds. Isola
tion of active principles and syntheses of medicinal compounds. 205: Pro·
teins, enzymes, co-enzymes, respiratory enzymes, biological oxidation and
reductions, vitamins, some hormones, and the cardiac glycosides. Gisvold.
206: Organometallics (i.e., mercurials, arsenicals. and bismuth compounds).
certain dyes, acridines, sulfones, sulfonamides, amidines, and the complex
ureas. Gisvold. 207: Central nervous system depressants, central nervous
system stimulants, local anesthetics, parasympathomimetics, sympatho
mimetics, and spasmolytics. Soine. Prereq.: Org.Chem. 2 and 163 or per·
mission. 3 to 6 credo per qtr.

208f. Carbohydrates and Glycosides. Origin, isolation. characterization. and
chemistry of the carbohydrates and glycosides. Prereq.: 163 or permission.
3 to 5 credo Gisvold.

209s.* Alkaloids. Chemistry and experiments on methods used to isolate,
purify, and characterize alkaloids. Prereq.: 163 or permission. 3 to 5 credo
Soine.

210f.* History of Pharmaceutical Chemistry. 3 credo Netz.
211s.* Terpenes. Carotinoids. Tannins. and Anthocyanins. Discussion of their

chemistry and experimental investigation of methods of isolation and
characterization of the volatile oils and their constituents. Prereq.: 163 or
permission. 3 to 5 credo DiGangi.

212w.* Fats. Waxes. Sterols. and Related Compounds. Origin, isolation. charac
terization, and chemistry of the fats, waxes, sterols, and related compounds.
Prereq.: 163 or permission. 3 to 5 credo Gisvold.

213f.w.s.su. Research Problems. Study and experimental investigation of one
or more topics, e.g., complex drug and cosmetic products, carotinoids, en
zymes, fats, oleoresins, pigments, proteins, resins, vitamins, waxes, etc.
Prereq.: 163 or permission. Credo ar. Staff.

214f.w.s.su. Research in Pharmaceutical Chemistry. Credo ar. Staff.

PHARMACOGNOSY

Courses Offered in the College of Pharmacy

Professor Earl B. Fischer. Ph.D.; Associate Professor Wallace F. White.
Ph.D.

For prerequisites and statements on Master's and Doctor's degrees, see
Pharmaceutical Chemistry.

Language Requirement-For the Master's degree one foreign lan
guage. For the Ph.D. degree two foreign languages. one of which must
be German.

162w. Biological Assay of Drugs. Didactic and laboratory considerations of
biological assays of vegetable and animal drugs of the United States Phar
macopoeia and National Formulary. Important nonofficial assay methods
are also studied. Registration limited to available instructional facilities.
Prereq.: 57 and Pharm.Chem. 56. 3 credo White.

201f.202w.203s.* Advanced Pharmacognosy. Lecture and laboratory courses
dealing with a systematic study of the pharmacognosy and pharmacohis
tology of the official, and a few important nonofficial, vegetable, and ani
mal drugs. Information concerning the microscopic and microchemical
properties of cell contents and cell forms such as alkaloids. glycosides,
calcium oxalate, carbohydrates, parenchyma cells, stone cells, conducting
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cells, etc., and their appearance and arrangement in vegetable drug tissue,
is applied to the identification, determination of purity, evaluation and
detection of adulteration of vegetable and animal drugs. Important micro
scopical accessories such as the micropolariscope, microphotographic
camera, staining reagents, etc. are used. Prereq.: 55, 56, 57. 3 to 5 credo
Fischer.

204f.w.s.su. Research in Pharmacognosy. Credo ar. Fischer, White.
205f. Microscopy of Foods. Identification of food products of vegetable origin,

by means of the microscopic structure and microchemical reactions of
their tissues and cell contents, together with the determination of purity
and the detection of adulteration. Prereq.: 55, 56, 57. 3 to 5 credo Fischer.

206w. Technical Microscopy. Study of microscopic characteristics and identifi
cation of technical products such as vegetable and animal fibers, woods,
barks, cellulose, textiles, seeds, etc. Prereq.: 55, 56, 57. 3 to 5 credo Fischer.

207f.208w. Pharmacodynamic: Methods. Practical application and evaluation
of special techniques used in testing qualitative and especially quantitative
drug action on experimental animals. Emphasis on evaluation of drugs
obtained from plants grown in the Medicinal Plant Garden, in light of
modern pharmacological techniques. Drug types studied include anthel
mintics, diuretics, bactericidal and bacteriostatic agents, analgesics, car
diac drugs, local anesthetics, and antispasmodics. 3 to 5 credo per qtr. White.

209f.210w.21ls. Advanced Experimental Drug Testing Techniques. Projects
will be assigned including library and laboratory work to duplicate tech
niques of selected original investigations reported in the literature in order
to prepare the student to carryon original investigations in drug testing.
Students may enter this course at the beginning of any quarter. Credo ar.
White.

PHARMACOLOGY

A. Courses Offered at the Medical School

Professors Raymond N. Bieter, M.D., Ph.D., Head, Harold N. G. Wright,
Ph.D.; Assistant Professor Elizabeth M. Cranston, Ph.D.

The laboratories of the Department of Pharmacology are excellently
equipped for study of both the chemical properties of drugs and their
actions upon functions of living organs and tissues, for studies on detec
tion, isolation, and estimation of poisons, and for experimental chemo
therapy. By cooperation of the clinical departments, special studies may
be made of the action of drugs, old and new, upon patients in the Uni
versity Hospitals and allied hospitals.

Prerequisites-In addition to fulfilling requirements for admission to
the Graduate School students should satisfy the requirements for en
trance to the Medical School.

Language Requirement-For the Master's degree one foreign language.
For the Ph.D., either (a) two foreign languages or (b) one foreign lan
guage and the option of a collateral field of knowledge.

Minor-This department offers work for a minor to students in allied
sciences.

Master's Degree-Offered under Plan A.

Doctor's Degree-Work toward the Ph.D. degree is offered in this
department.

10lf.w.s. Introduction to Pharmacology. The first course in a sequence in which
drugs and related chemical compounds are presented for study from the
standpoints of chemical structure, beneficial pharmacological actions or
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effects upon the living body and on living organisms, toxic or harmful
effects, and their applications to the treatment of disease. Prereq.: Physiol.
106, 107 or equiv. 2 credo Bieter, Wright, Cranston.

1025. General and Experimental Pharmacology. Continuation of 101 with
laboratory experiments and demonstrations. Prereq.: 101. 9 credo This course
runs as a single unit through the spring quarter and the first term of
Summer Session. Bieter, Wright, Cranston.

10Sf.w. General and Experimental Pharmacology. Continuation of 101 with
laboratory experiments and demonstrations. Prereq.: 101. 6 credo (See 108
below.) Bieter, Wright, Cranston.

106w.s. General Pharmacology. A lecture continuation of 105. 2 credo (See 108
below.) Bieter, Wright, Cranston.

108w.s. Prescription Writing. Prereq.: 101, 105, 106. 101 and 102 are equiv. to
101, 105, 106, and 108. 1 credo Wright.

109f.w.s.su. Pharmacological Problems. Prereq.: 101 and 102 or equiv. Credo
and hours ar. Bieter, Wright, Cranston.

110f.su. Toxicology. Lect. and lab. Lect. only may be taken if desired. Prereq.:
101 and 102 or equiv. Credo and hours ar. Wright.

Ills. Advanced Toxicology. Laboratory study of quantitative toxicological
analysis. Prereq.: 110 or parallel. Credo and hours ar. Wright.

112w. Spectrochemical Toxicology. Prereq.: 110. 5 credo Wright.
113f. Industrial Toxicology. Prereq.: 110. 2 credo Wright.
124f.w.s. Pharmacology of Special Systems. Conferences on the more detailed

pharmacology of special organ systems and the clinical applications there
of. 3 credo Bieter, Wright, or Cranston.

203f.w.s.su. Research in Pharmacology. Prereq.: 101 and 102 or equiv., per
mission. Credo and hours ar. Bieter, Wright, or Cranston.

204f.w.s. Advanced Pharmacology. Prereq.: 101 and 102 or equiv., permission.
1 credo Bieter, Wright, Cranston.

20Sf.w.s. General Discussions in Pharmacology. A seminar. Prereq.: 101 and 102
or equiv., permission. 1 credo Bieter, Wright, or Cranston.

B. Courses Offered at the Mayo Foundation
All opportunities for advanced work in pharmacology and therapeu

tics offered at the Mayo Foundation are in connection with the Depart
ments of Medicine, Pediatrics, and Surgery. For details, see announce
ments of these departments.

PHYSICAL MEDICINE AND REHABILITATION

A. Courses Offered at the Medical School
Associate Professor Frederic J. Kottke, M.D., Ph.D., Head; Clinical Pro
fessor Miland E. Knapp, M.D., M.S.; Associate Professor William G.
Kubicek, Ph.D.; Instructor Ruby M. Overmann, M.S.

The field of physical medicine and rehabilitation, which includes
physical therapy and occupational therapy, is one of the most rapidly
expanding specialties in medicine. Trained physiatrists, of whom there
is an insufficient number, are greatly needed to fill openings in medical
schools, private practice, and the Veterans Administration. Physical medi
cine therefore offers unusual opportunity to the enterprising young phy
sician who is interested in developing a new medical specialty.

Opportunity for clinical and fundamental research, as well as clinical
experience and training, is offered at the University of Minnesota Hospi
tals. For a minor field, anatomy, physiology, biophysics, or pathology are
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especially recommended. Since the basic science departments adjoin the
University Hospitals, it is possible to carry out research and gain clinical
experience at the same time.

Qualified physical therapists with a Bachelor's degree may earn the
degree of master of science with a major in physical therapy or in one
of the related basic sciences, such as anatomy or physiology.

Language Requirement-For the Ph.D. degree either (a) two foreign
languages or (b) one foreign language and the option of a collateral field
of knowledge.

Master's Degree-For graduate physicians the M.S. degree is offered
under Plan A. The program usually requires three years for completion.

Doctor's Degree-The Ph.D. degree in physical medicine requires a
five-year study and training program.

I03f.w.s.su. Physical Therapy Clinic. Participation in practical application of
physical therapy to patient. Hours and credo ar' Kottke.

200f.w.s.su. Physical Medicine Service. Service at University Hospitals. Minne
apolis General Hospital, and other affiliated hospitals. Hours and credo ar.
Kottke. Knapp.

203f.w.s.su. Poliomyelitis Clinic. For physicians. Hours and credo ar. Kottke.
204f.w.s.su. Peripheral Vascular Disease Clinic. For physicians. Hours and

credo ar. Kottke.
210f.w.s.su. Research in Physical Medicine. Hours and credo ar' Kottke,

Kubicek.
220f.w,s. Seminar in Physical Medicine. Hours and credo ar. Kottke.

B. Courses Offered at the Mayo Foundation
Professor Frank H. Krusen, M.D.; Assistant Professors Earl C. Elkins,
M.D., Gordon M. Martin, M.D., M.S. in Phys. Med.; Instructor Donald J.
Erickson, M.D., M.S. in Phys. Med.

At present there is great need for well-trained medical men in the
field of physical medicine and rehabilitation. Hospitals and teaching in
stitutions have sent a number of requests to the Foundation for men with
such training.

Clinical training in physical medicine and rehabilitation, and ample
opportunity for basic and clinical research are available. Instruction in
electrodiagnosis, electrotherapy, fever therapy, hydrotherapy, light thera
py, kinesitherapy, thermotherapy, occupational therapy, and physical re
habilitation of the disabled is provided. Employment of physical agents
in the various fields of medicine, particularly in treatment of rheuma
tology, orthopedic surgery, neurology, and various other medical and
surgical specialties, is stressed. Diagnostic procedures as well as thera
peutic techniques are thoroughly considered. Each fellow is carefully
instructed in the administration of a hospital department or institution
for physical treatment and rehabilitation of convalescent or seriously dis
abled persons. Special seminars in didactic phases of physical medicine
and rehabilitation are offered. Opportunities in related fields may be ar
ranged.

Language Requirement-For the Ph.D. degree either (a) two foreign
languages or (b) one foreign language and the option of a collateral field
of knowledge.
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Research Work on Selected Problems in Physiology (see Department of
Physiology).

M25lf.w.s.su. Physical Medicine and Rehabilitation. Staff.
M252f.w.s.su. Special service in physical medicine and rehabilitation as re

lated to rheumatology, orthopedic surgery, neurology, and various other
medical and surgical specialties. Staff.

Fellows majoring in physical medicine may also take work in bio
physics, physiology, rheumatology, neurology and psychiatry, and in
ternal medicine. For details, see these departments.

PHYSIOLOGICAL CHEMISTRY

A. Courses Offered at the Medical School
Professors Wallace D. Armstrong, M.D., Ph.D., Head, David Glick, Ph.D.,
Karl Sollner, Ph.D.; Associate Professors Cyrus P. Barnum, Jr., Ph.D.,
Saul L. Cohen, Ph.D., Ralph Holman, Ph.D.; Assistant Professors Eliza
beth Frame, Ph.D., Helmut R. Gutmann, Ph.D., Leon Singer, Ph.D.

PrerequisUes-A Bachelor's degree with a major in chemistry or
physics and a minor in some other science. Prerequisites for admittance
as a candidate for the Ph.D. degree with either a major or minor in this
department, or for the M.S. degree with a major in this department, are:
Analytical Chemistry 1-2 or 101-102 or equivalent; Organic Chemistry
63-64 or equivalent; Physical Chemistry 107-108 or equivalent; and 6
credits of a biological science.

Language Requirement-one foreign language for the Master's de
gree. For the Ph.D. degree two foreign languages. In general these lan
guages will be French and German, but at the discretion of the major
adviser other foreign languages may be substituted for either or both
French and German.

Master's Degree-Offered under Plan A. The following are required
of all candidates for the Master's degree with a major in this depart
ment: 3 credits of advanced analytical chemistry, 3 credits of advanced
organic chemistry, 6 credits of biological sciences, and Physiological
Chemistry 100-101.

Doctor's Degree-The following are required of all candidates for the
Doctor's degree with a major in this department: 6 credits of advanced
analytical chemistry, 6 credits of advanced organic chemistry, 6 credits
of advanced physical chemistry or physics, 10 credits of Physiology
106-107, Physiological Chemistry 100-101, and 4 of the 5 physiological
chemistry courses numbered 206, 207, 208, 209, or 211. These are not in
tended to be interpreted as minimum requirements, however, and each
graduate student is expected to work out his full program in consulta
tion with an adviser, with the understanding that needs may differ in
individual cases.

If Physiological Chemistry 100-101 or its equivalent has been taken
5 years or more prior to the time the candidate is to appear for the pre
liminary oral examination, this course must be retaken.

IOOf,su-IOlw.su. Physiological Chemistry. Prereq.: phys.. org. chern. (7 credo for
100, 6 credo for 101). Armstrong, Barnum, Glick, Cohen, Carr.
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153f.w.s.su. Problems in Physiological Chemistry. Special work arranged with
qualified students. May be taken one or more quarters. Prereq.: 100-101.
Hours and credo ar. Armstrong, Barnum, Glick, Cohen, Frame.

155f.w.s. Seminar and Conference on Dental and Oral Biochemistry. Prereq.:
100-101 or 56-57. Hours and credo ar. Armstrong.

200f.w.s. Seminar in Physiological Chemistry. 1 credo Staff.
205f.w.s.su. Research in Physiological Chemistry. Hours and credo ar. Arm

strong, Barnum, Glick, Sollner, Cohen, Frame.
206f.§ Advanced Endocrinology and Steroid Chemistry. Prereq.: 100-101. 3

credo Cohen. (Offered in sessions which begin with an odd-numbered year.)
207w.§ Radiotracers and Mineral Metabolism. Prereq.: 100-101. 3 credo Arm

strong. (Offered in sessions which begin with an odd-numbered year.)
208s. Advanced Laboratory Technique. Limited to 10 students. Prereq.: 100

101. 3 credo Staff. (Offered in sessions which begin with an odd-numbered
year.)

209f.§ Histochemistry. Prereq.: 100-101 and histology, or permission. 3 credo
Glick. (Offered in sessions which begin with an even-numbered year.)

211s.§ Intermediary Metabolism. Prereq.: 100-101. 3 credo Barnum. (Offered
in sessions which begin with an even-numbered year.)

2l2f.w,S.su. Histochemistry Laboratory. Problems in the field of histochemistry
selected to meet individual interests. Prereq.: 100-101 and permission. Hours
and credo ar. Glick.

2l3f.w.s. Clinical Physiological Chemistry. Hours and credo ar. Staff.
236f.w.s. Radio-Isotope Seminar. 1 credo Stenstrom, Armstrong, and staff.

BIOCHEMISTRY

B. Courses Offered at the Mayo Foundation
Professors Marschelle H. Power, Ph.D., Jesse L. Bollman, M.S., M.D.,
Harold L. Mason, Ph.D.; Associate Professor Eunice V. Flock, Ph.D.; As
sistant Professors Gerhard A. Fleisher, Ph.D., Vernon R. Mattox, Ph.D.,
Bernard F. McKenzie, M.S.

Many of the opportunities for graduate work in biochemistry in the
Mayo Foundation occur in the Departments of Medicine, Pediatrics, and
Clinical Pathology, for which see announcements under these depart
ments. In addition, advanced work is offered in the Department of Bio
chemistry to a limited number of well-prepared students majoring in
biochemistry.

Language Requirements-For the Ph.D. degree either (a) two foreign
languages or (b) one foreign language and the option of a collateral field
of knowledge.

Nutrition (see Department of Medicine).
M251f.w.s.su. Biochemistry. Research work in problems related to metabolism

and the chemistry of the blood; includes training in the use of methods of
organic and inorganic analysis. Power, Bollman, Mason, Flock, Helmholz,
Fleisher, Mattox, McKenzie.

Students majoring in biochemistry may also carry on r,esearch work
in physiology. For details, see that department.

PHYSIOLOGICAL HYGIENE
(A Division of the School of Public Health)

Courses Offered at the Medical School
Professor Ancel Keys, Ph.D., Director; Associate Professors Josef M.
Brozek, Ph.D., Ernst Simonson, M.D., Henry L. Taylor, Ph.D.; Assistant
Professor Joseph T. Anderson, Ph.D.

§ Offered only when 8 or more students are registered.
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Language Requirement-For the Master's degree French or German.
In exceptional cases Spanish or Russian may be substituted by petition.
For the Ph.D. degree two foreign languages.

Master's Degree-Offered under Plan A.
Doctor's Degree-Work is offered in physiological hygiene leading

toward the Ph.D. degree.

P.H.19Iw. Science of Human Nutrition. Evaluation of nutritional status, sur
veys, special dietetics. Prereq.: 8 credo in biochem., 91, 92 or permission.
3 credo Keys, Anderson.

P.H.192w. Physiology of Exercise. Acute and chronic effects of exercise. Pre
req.: 92 or Physiol. 103 or equiv., permission. 4 credo Simonson, Taylor.

P.H.194w. Human Factors in Industry. Job requirements, physiological cost
of work, industrial fatigue, industrial hazards, environment, accidents,
absenteeism. Prereq.: permission. 3 credo Brozek.

P.H.202f.w.s. Seminar in Physiological Hygiene. Nutrition; human physical
fitness; gerontology; human adaptation in health and disease; geographical
physiology; and related topics. 1 credo Staff.

P.H.220f.w.s. Readings in Problems of Physiological Hygiene. Prereq.: permis
sion. Credo ar. Staff.

P.H.290f.w.s. Research in Physiological Hygiene and Related Areas. Credo ar.
Staff.

PHYSIOLOGY

A. Courses Offered at the Medical School
Professors Maurice B. Visscher, M.D., Ph.D., Head, John J. Bittner, Ph.D.,
Ernst Gellhorn, M.D., Ph.D., Nathan Lifson, M.D., Ph.D., Herbert S. Wells,
M.D.; Associate Professors Ernest B. Brown, Ph.D., Joseph T. King, M.D.,
Ph.D.; Assistant Professors Marthella Frantz, Ph.D., John A. Johnson,
Ph.D., Carlos Martinez, Ph.D.

Prerequisites-For a major or minor in physiology, acceptable courses
in general zoology or anatomy, general chemistry, organic chemistry,
and college physics. Physical chemistry is desirable.

Language Requirement-For the Master's degree German, French,
Russian, or Spanish. For the Doctor's degree either (a) two foreign lan
guages or (b) one foreign language and the option of a collateral field
of knowledge.

Minor-Students majoring in clinical subjects who desire a minor in
physiology must have had the courses in these branches usually required
of medical students.

Master's Degree-Offered under both Plan A and Plan B, the latter
by petition.

Doctor's Degree-Work for the Ph.D. degree is offered to candidates
whose background of training is approved by the department.

I06s-107su.t Human Physiology. (Formerly 103, 104.) Registration for 106 or
107 singly is not permitted, but students may register for lecture without
laboratory. Prereq.: org. chem., zool., and neuroanat. 15 credo Visscher,
Gellhorn, and others.

113f.w.s.su. Problems in Physiology. Arranged with qualified students. Each
student will be assigned a topic for special laboratory study. Conferences
and reading. May be taken one or more quarters. Prereq.: 106-107 or equiv.
3 credo per qtr. or ar. Visscher, Gellhorn, Lifson, King, Brown, and others.
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H4f.w.s. Seminar in Physiology. One or more seminars in various major fields
of physiology will be offered each quarter. Interested students should
obtain information concerning proposed offerings from the department
office. Prereq.: satisfactory completion of a course equiv. to 106-107. Hours
and credo ar. Staff.

124f. Seminar in Neurophysiology. Prereq.: 106-107 with grade of B or better,
or special examination. 2 credo Gellhorn.

124w.· Selected Topics in Advanced Neurophysiology. Prereq.: 106-107 with
grade of B or better, or special examination. 1 cred., or 2 credo by special
arrangement for students preparing term paper. Gellhorn.

20lf.w.s.su.· Seminar in Physiology. For advanced students. Credo ar. Visscher
and staff.

202.· Readings in Physiology. Topics will be selected for each student, and
written reviews will be prepared and discussed. 1 to 3 credo Visscher, Gell
horn, King, and others.

203f.w.s.su.· Research in Physiology. Hours and credo ar. Visscher, Gellhorn,
King, Lifson, and others.

206w.· Seminar in History of Physiology and Related Sciences. 1 credo Visscher.

B. Courses Offered at the Mayo Foundation
Professors Hiram E. Essex, Ph.D., Charles F. Code, M.D., Ph.D. in
Physiol., Victor Johnson, M.D., Ph.D. in Physiol., Carl F. Schlotthauer,
D.V.M., Khalil G. Wakim, M.D., Ph.D. in PhysioI., Earl H. Wood, M.D.,
M.S., Ph.D.; Associate Professors Alexander Albert, M.D., Ph.D., Ward
S. Fowler, M.D., Edward H. Lambert, M.D., Ph.D., Grace M. Roth, Ph.D.;
Assistant Professors Reginald G. Bickford, M.B., Ch.B., George A. Hallen~

beck, M.D., Ph.D. in Physiol.; Instructor H. Frederic Helmholz, Jr., M.D.

Much of the graduate work in physiology in the Mayo Foundation is
carried out in conjunction with other departments, particularly medicine,
surgery, and anesthesiology. In addition to these collaborative undertak
ings, opportunities for advanced work in physiology are offered in the
department for those wishing to major in physiology. For those using
physiology in partial fulfillment of the major or minor fields for an ad
vanced degree, the following regular sessions are held: (1) Review Dis
cussions in Physiology (1 hour a week for three quarters). Discussions
on basic knowledge and recent advances in physiology are led by mem
bers of the department with fellows participating. (2) Demonstrations in
Physiology (2 to 3 hours once a week during three quarters). Demonstra
tions of classical physiological experiments are conducted by the staff.
(3) Conferences on Problems in Physiology (1 hour a week for three
quarters). Graduate students and staff members present problems of re
search. (4) Seminars in Clinical Physiology (1 hour a week for three
quarters). Graduate students present selected topics.

Language Requirement-For the Ph.D. degree either (a) two foreign
languages or (b) one foreign language and the option of a collateral field
of knowledge.

M25lf.w.s.su. Research Work on Selected Problems in Physiology. Staff.

SURGICAL RESEARCH

Courses Offered at the Mayo Foundation
Assistant Professors John H. Grindlay, M.D., M.S. in Exp. Surg., M.s. in
Surg., George A. Hallenbeck, M.D., Ph.D. in PhysioI.
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Graduate study in surgical research leading to the M.S. or Ph.D.
degree with a major in this field is available to qualified students who
have already received the degree M.D. or D.V.M. While this field is in
many respects similar to physiology, its main emphasis is upon problems
of surgical importance which may be studied in the experimental animal.

Language Requirements-For the Ph.D. either (a) two foreign lan
guages or (b) one foreign language and the option of a collateral field
of knowledge.
M25lf.w.s.su. Research on Selected Problems. Grindlay, Hallenbeck.

PUBLIC HEALTH

Courses Offered at the School of Public Health
Professors Gaylord W. Anderson, M.D., Dr.P.H., Director, Herbert M.
Bosch, M.P.H., Ruth E. Boynton, M.D., M.S., Harold S. Diehl, M.A., M.D.,
D.Sc., Ruth E. Grout, Ph.D., M.P.H., J. Arthur Myers, M.D., Ph.D., Alan
E. Treloar, Ph.D.; Associate Professors Theodore A. Olson, M.A., George
O. Pierce, M.S., C.P.H., Stewart C. Thomson, M.P.H., M.D.; Assistant Pro
fessors Richard G. Bond, M.S., M.P.H., Ruth von Bergen, M.P.H.; Lec
turers Henry Bauer, Ph.D., Leslie W. Foker, M.D., M.P.H., William A.
Jordan, D.D.S., M.P.H.

Master's Degree-Offered under both Plan A and Plan B. All candi
dates for a Master's degree must take basic courses in (1) public health
administration, (2) epidemiology, (3) statistics, (4) sanitation, (5) public
health nursing, and (6) health education, unless specifically excused by
the department.

(Inquiries concerning other work in public health, including courses
of study leading to the degrees of master of public health and master of
hospital administration, should be addressed to the Director of the School
of Public Health, Millard Hall, University of Minnesota, Minneapolis 14,
Minnesota.)

100f.s.t Elements of Pre."enti.e Medicine and Public Health. Occurrence and
prevention of communicable, degenerative, and industrial diseases; pro
tection of food, water, and milk; maternal and child health. Prereq.: 3 or
50 or equiv. and a course in bacteriology. 5 cred.; 6 credo for medical stu
dents. Anderson, Thomson.

102f. En."ironmental Sanitation I. Methods for promoting man's health and
comfort by controlling his environment. Prereq.: 50 or 51 or 100 or con
currently with any of these. 3 credo Pierce, Olson.

103f.w.s.· Public Health Bacteriology. Bacteriologic and serologic diagnosis,
public health laboratory administration and methods. Prereq.: Bact. 101-102,
116. permission. Credo ar. Bauer.

104w··l05s. Epidemiology. Factors underlying the spread of infectious diseases,
with detailed discussion of selected diseases; simple statistical and epidemio
logic methods. Prereq.: 100, permission, 140 or 110-111 must be taken con·
currently or previously. 3 credo per qtr. Ar.

106f.· Public Health Administration. Structure, basic functions, and activities
of public health agencies. Prereq.: 100. 3 credo Anderson.

107f. Child and Adult Hygiene. Maternal, child and adult hygiene in public
health programs. Lect., field trips. (Physicians; others by permission.>
Prereq.: 100. 3 credo Boynton and associates.

109s. Institutional Sanitation. Sanitation practices in hospitals and other in
stitutions. (For hospital administrators; others by permission,) 3 credo
Prereq.: 100, 106. Bosch, Pierce, Olson, Bond.

- -- --------------
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112. Public Health Engineering-Plan Examinations. (For engineers.> Prereq.:
102 or permission. 112af: Water Supplies. 1 credo Bosch, Pierce. 112bw:
Waste Disposal Systems. 1 credo Bosch. 112cw: Swimming Pools and
Plumbing. 1 credo Pierce.

113. Public Health Engineering-Field Investigations. (For engineers; others
by permission.) Prereq.: 102. 113aw: Water Supplies. 2 credo Bosch, Pierce.
113bs: Waste Disposal. 2 credo Bosch. 113cs: Swimming Pools and Plumb
ing. 2 credo Pierce.

114f.1I Environmental Sanitation II. Public health supervision of activities in
field of sanitation. Prereq.: 102. 2 credo Bosch.

115w. Food Sanitation. Sanitary problems in production, processing, and dis
tribution of milk, meat, shellfish, and other foods; methods of public health
supervision. Prereq.: 102, and either 100 or 104. 3 credo Olson.

116s."11 Public Health Engineering Administration. Administrative organiza·
tion of environmental sanitation activities. Prereq.: 102, 100 or 104, 106
and 2 of the following: 112, 113, 115. 2 credo Bosch. .

117f-llBw. Sanitary Biology. Survey of plant and animal forms important in I
environmental sanitation, with special reference to disease vectors. Prereq.: i
permission. 3 credo per qtr. Olson.

119f.w.s.su. Field Practice in Environmental Sanitation. Prereq.: permission.
Credo ar. Ar.

122w." Public Health Administration Problems. Budgeting, program planning
and appraisal of public health procedures. Prereq.: 106. 3 credo Anderson.

123f.w.s. Topics in Public Health. Selected readings and problems. Prereq.:
permission. Credo ar. Staff.

125s. Community Health Education Programs. Group procedures, community
organization, public relations, and development and use of media. Prereq.:

. 100, 106. 3 credo Grout.
126s. Industrial Health. Industrial hazards and their control. Prereq.: 100, Chern.

1-2 or equiv., or permission of department. 3 credo Foker.
127s. Industrial Health-Nursing Aspects. Organization and administration of

nursing service in industrial health programs. Prereq.: 126 parallel. 1 credo
Ar.

129f.w.s. Field Work in Industrial Nursing. Visits to industrial health serv
ices; supervised experience in industrial medical unit. Prereq.: 65. Credo
ar.Ar.

133w.s. Mental Hygiene. Emotional factors underlying wholesome family re
lations; problems which interfere with successful adjustment in family
and community life. Prereq.: 62 or experience in public health nursing.
3 credo Wood.

135s. Conservation of Hearing. Detection, prevention, and amelioration of
hearing impairments. Prereq.: 100 and 62 or parallel. 1 credo Boies and as
sociates.

136s. Sight Conservation. Conditions that impair human vision; community
programs of vision testing and correction of defects; sight conservation.
Prereq.: 100 and 62 or parallel. 1 credo Hansen and associates.

137s. Dental Health. Conditions resulting in tooth decay and loss; preventive
and corrective measures; mouth hygiene; community programs for dental
health. Prereq.: 100 and 62 or parallel. 1 credo Jordan.

139f.w.s. Special Field Work in Mental Hygiene. Experience in gaining further
insight into handling problems of human dynamics in all age groups. Pre
req.: permission. Credo ar. von Bergen and associates.

141s. Social and Economic Aspects of Medical Care. Social and economic
forces affecting administration and financing of medical care; sickness
insurance, group hospitalization; concern of government in provision of
medical care. Prereq.: permission. 3 credo Mickey.

152f.w.s. Industrial Hygiene Engineering. Field and laboratory methods used
by industrial hygiene engineers in study and control of occupational health
hazards. Prereq.: permission. 3 credo Pierce.
~ students who have taken 112, 113, or 116 will not be given credit for 114.



170w.* Supervision in Public Health Nursing. Supervision as guidance; methods
of supervision; administrative functions; preparation and selection of super
visors. Prereq.: 100, 62, 63, and experience in public health nursing, or
permission. 3 credo Ar.

17lf.w.s.* Problems in Public Health Nursing. For advanced students; in
cludes methods used in studies and doing one study. Prereq.: 170 or per
mission. Credo ar. Ar.

173f.w.s. Field Work in Supervision of Public Health Nursing. For public
health nurses only. Prereq.: 170 or permission. Credo ar. Ar.

174f.w.s. Supervision Laboratory. Critical analysis of supervisory problems,
procedures, and methods. Prereq.: 170 or parallel; public health nurses
only. 2 credo Ar.

18lf.w.s. Principles and Methods in Community Health Education. Seminars,
field trips, and laboratory in group procedures, community organization,
public relations, and development and use of media. Prereq.: permission.
Credo ar. Grout and associates.

190f.w.s. Field Work in Community Health Education. Three months of ap
proved field experience. Prereq.: 125, 181, 227. Credo ar. Grout and asso
ciates.

200f.w.s.* Research. Opportunities will be offered by the University and by
the various collaborating organizations for qualified students to pursue re
search work. Credo ar. Staff.

210f.w.s.* Seminar in Public Health. Credo ar. Staff.
212f.w.s. Seminar in Public Health Engineering and Sanitation. Cred ar.

Bosch.
215f.w.s. Maternal and Child Health. Study of administration and active par

ticipation in well child and antepartum conferences; psychosomatic prob
lems of children. (Physicians only; permission.) Credo ar. Boynton.

227f.w.s. Problems in the Community Health Education Programs. Independ
ent study and experimentation in health education. Prereq.: permission.
Credo ar. Grout and associates.
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RADIOLOGY

A. Courses Offered at the Medical School
Professors Leo G. Rigler, M.D., Head, K. Wilhelm Stenstrom, Ph.D.;
Clinical Associate Professors Harold O. Peterson, M.D., Walter H. Ude,
M.D.; Assistant Professor Harry Z. Mellins, M.S., M.D.; Clinical Assistant
Professors J. Richards Aurelius, M.D., Daniel L. Fink, M.D., Oscar
Lipschultz, M.D., James F. Marvin, Ph.D.; Instructor Charles M. Nice,
M.D., M.S. in Int. Med.; Clinical Instructor Jack Friedman, M.D.

Graduates of Class A schools who have completed at least one year
of a satisfactory internship in a recognized hospital are eligible for ap
pointment as medical fellows with stipend in radiology. Medical fellows
without stipend are also accepted if places are available.

Previous preparation in internal medicine or in pathology or both
is highly desirable although not required. To qualify for the American
Board of Radiology graduate students must obtain six months of graduate
study in pathology or its equivalent in addition to the fellowship period.
The course itself extends over a period of three years excluding any
full time devoted to other subjects. In the case of veterans or others
who have been away from medical practice for a considerable period of
time, a preliminary program of education in the basic sciences and
general medicine is highly desirable.

The fellowship period is spent in a number of institutions, and ap
propriate periods of time are devoted to the physics of radiation, bio-
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physics, radiation therapy, radiographic technique, and Roentgen diag
nosis. Cooperation with the Department of Physics and the inclusion of a
division of biophysics permits thorough training in the fundamental
physics of radiation. Sufficient time is spent on application of superficial
and deep radiation therapy, both with Roentgen rays and radium, to give
thorough working knowledge in this field. Appropriate periods of time
in the various divisions of Roentgen diagnosis are offered including
emphasis on fluoroscopy.

Medical fellows are expected to assist in the teaching of under
graduate students and will teach independently in elective courses. A
certain amount of investigation and research should be carried out during
the course of the program. All fellows are expected to qualify for the de
gree of master of science in radiology, and where appropriate research is
undertaken they may meet qualifications for the Ph.D. degree. In the
latter case a period of four years is usually required. In addition to
radiology as a majo'r a minor subject must also be carried-usually chosen
from pathology, physics, physiology, or anatomy.

The following institutions are used for practical training in the field
of radiology in cooperation with and under the general direction of the
Department of Radiology of the University of Minnesota:

1. University Hospitals and Out-Patient Deparlment-A general
hospital of approximately 400 beds and a very active out-patient clinic
together offer an unusual clinical material, largely of a chronic nature,
including especially gastrointestinal, chest, bone, and urological cases.
A very active surgical service permits critical appraisal of the results
of Roentgen examination.

There is, in addition, the Variety Club Heart Hospital, which is con
nected directly with the University Hospitals and offers approximately
75 beds for the study of heart disease and an extensive research program
in this field.

Another institution closely connected with the University Hospitals
is the Students' Health Service, which permits the study of acute cases,
particularly in the field of early tuberculosis, gastrointestinal lesions in
their earliest stages, and the more acute problems that occur in relatively
young individuals.

Included within the University Hospitals group are (a) Cancer In
stitute, with an out-patient clinic that offers a wide variety of material
for study of all types of tumors both from the diagnostic and therapeutic
standpoints. It is fully equipped with the newest type of Roentgen therapy
machines and has a radium emanation plant. Work with isotopes both
for diagnosis and therapy is available. (b) The Eustis Hospital, which
offers excellent opportunity for study of orthopedic and pediatric cases.
(c) Cancer Detection Clinic, where a large number of apparently well
individuals are examined thoroughly for the detection of tumors in an
early stage. Opportunity for study of early lesions is thus afforded.
(d) Tumor Clinic, an extensive follow-up clinic that permits adequate
opportunity for study of the results of therapy and the evolution of
tumors.

2. Minneapolis General Hospital-A residency in this institution
gives valuable experience particularly in acute pulmonary conditions,
in chronic cardiac diseases, and in traumatic lesions of the skeleton.

,
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Certain fellows will be assigned to this service for a period of not less
than one year.

3. Ancker Hospital, St. Paul-Here, as in the Minneapolis General
Hospital, there is abundant opportunity to observe both acute and chronic
processes. In addition, the tuberculosis division of this hospital gives op
portunity for the study of tuberculosis in its various forms.

4. Veterans Administration Hospital-A hospital of approximately
1,000 beds catering entirely to veterans participates actively in the gradu
ate program of this department. Rotation of some of the graduate students
through the Veterans Administration Hospital is accomplished. Here
there is seen a very large variety of cases exhibiting practically the
entire gamut of disease processes. There is also extensive opportunity
for investigation and research.

Language Requirement-For the Ph.D. degree either (a) two foreign
languages or (b) one foreign language and the option of a collateral
field of knowledge.

I02f,w.s. X-Ray Conference. Weekly departmental meetings at which the im
portant cases seen in the University, Minneapolis General, Ancker, and Vet
erans Administration hospitals during the previous period are reviewed.
1 credo Rigler and staff.

I04f,w,S. Roentgen and Radium Therapy. Lectures on theory and practice of
Roentgen and radium therapy. 1 credo Stenstrom.

Illf,w,s.su. Medical Roentgenologic Conference for Medical Clerks. Part of
Med. 111. 1 credo Rigler.

124f.w.s,su. Pediatric-Roentgenologic Conference for Pediatric Clerks. Part of
Ped. 124. 1 credo Rigler.

135f.w.s.su. Surgical Roentgenologic Conference for Surgical Clerks. Part of
Surg. 215. 1 credo Rigler.

163f,w.s,Su. Neurosurgical-Roentgenologic Conference for Neurosurgical Clerks.
Part of Neurosurg. 318. 1 credo Peterson, Peyton.

200f.w.s.su. Research in Roentgenology. Problems in Roentgen diagnosis. Hours
and credo ar. Rigler.

201w. Roentgen Diagnosis of Diseases of the Head and Upper Respiratory Tract.
Roentgen diagnostic procedures and Roentgen findings in the study of the
head, including diseases of the skUll, sinuses, mastoids, orbits, intracranial
conditions, and in the study of the upper respiratory passages. 2 credo
Peterson.

204f.w.s. Tumor Clinic Conference. Hours and credo ar. Stenstrom. Moore.
205f.w.s.su. Research Related to Radiation Therapy. Hours and credo ar. Sten

strom.
206f.w.s.su. Roentgenoscopy. The theory and practical application of roentgen

oscopy particularly to diseases of the gastrointestinal tract, lungs, and heart.
Hours and credo ar. Rigler.

207f,w.s.su. Roentgen and Radium Therapy. Treatments of patients under super
vision both with medium and high voltage machines and with radium.
Problems in connection with these treatments will be thoroughly discussed.
Hours and credo ar. Stenstrom.

208f.w.s. Radiology Seminar. Weekly presentations of research studies or re
views of the literature on subjects of importance in radiology. 1 credo
Rigler, Stenstrom.

209f.w.s.su. Roentgen Diagnosis. The theory and practical application of Roent
gen diagnostic methods to medical cases in general. Hours and credo ar.
Rigler.

210f,w.s.su. Roentgen Technique. The theory and practical application of the
principles of Roentgen technique including the study of X-ray machines
and X-ray tubes, exposure, technique, and darkroom work. Hours and credo
ar. Rigler.
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211w. Roentgen Diagnosis of Diseases of Gastrointestinal Tract. I credo Fink.
212s. Roentgen Diagnosis in Obstetrics and Gynecology. I credo Ude.
213f. Roentgen Diagnosis of Pulmonary Diseases. I credo Rigler.
214w. Roentgen Diagnosis of Diseases of Bones and Joints. 1 credo Rigler.
215s. Roentgen Diagnosis of Diseases of Gallbladder and Urinary Tract. 1 credo

Aurelius.
216w. Roentgen Diagnosis of Traumatic Lesions of the Skeleton. I credo Lip

schultz.
220f.w.s.su. Urologic-Roentgenologic Conference for Graduate Students. I credo

Nice, Creevy.
236f.w.s. Radio-Isotope Seminar. I credo Stenstrom, Marvin.
237f.w.s. Measurement of Ionizing Radiation (X rays, radium, radioactive iso

topes). 1 credo Marvin.
238f.w.s.su. Roentgen-Surgical Pathology Conference. 1 credo Rigler, Hebbel!.
240f.w.s.su. Radiation Therapy Conference. Discussion of details of treatments

of specific patients. 1 credo Stenstrom.

B. Courses Offered at the Mayo Foundation
Professor Byrl R. Kirklin, M.D.; Associate Professors Robert E. Fricke,
M.D., Clarence A. Good, Jr., M.D., M.S. in Rad., Eugene T. Leddy, M.D.,
Harry M. Weber, M.D.; Assistant Professor David G. Pugh, M.D.; Instruc
tor John R. Hodgson, M.D., M.S. in Rad.

All branches of work with the X ray and radium as applied to
medicine are covered at the Mayo Foundation. The fundamental plan
gives the graduate student an opportunity for close observation of cases
and practical experience in routine work. In addition, informal instruction
is given as occasion presents. Frequent seminars are held. The library
of the clinic and that of the section are well supplied with texts and
journals dealing with radiology. Individual research is encouraged in
any radiologic problem which especially interests the student.

Language Requirement-For the Ph.D. degree either (a) two foreign
languages or (b) one foreign language and the option of a collateral
field of knowledge.

Surgical and Fresh Tissue Pathology (see Department of Pathology).
Necropsy Service (see Department of Pathology).

M25lf.w.s.su. General Roentgenologic Technique. At least three months' serv
ice. Practical experience in all varieties of roentgenologic apparatus in
cluding transformers, vacuum tubes, tables, films, intensifying screens, etc.
This training in roentgenologic technique prepares the fellow to make
roentgenograms in his subsequent work. Unless the fellow minors in phys
ics, he must also, during this period, become acquainted with the physics
of the Roentgen ray. Kirklin, Good, Weber, Hodgson.

M252f.w.s.su. Applied Roentgenologic Diagnosis. At least eighteen months'
service. Student becomes familiar with roentgenography of the osseous
system, chest, heart, lungs, and urinary system, and with special techniques
required in roentgenography of the accessory Sinuses, mastoids, teeth, geni
tourinary tract, ventricles of the brain, and other anatomical regions. Un
usual facilities and material for the roentgenoscopy and roentgenography
of the gastrointestinal tract. Thorough training in reading of films and
screen images, the recognition of normal and abnormal conditions, Roent
gen signs of disease, both direct and indirect roentgenologic diagnosis,
correlation of plate and screen findings, and correlation of clinical and
roentgenologic findings. Cholecystographic interpretation is stressed. Semi
nar. During this period of eighteen months fellows have brief services in ro
tation with the Departments of Urology, Obstetrics and Gynecology, Neu
rology and Psychiatry, and Dentistry. Kirklin, Good, Weber, Hodgson.

I
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M253f.w.s.su. Therapeutic Radiology. This department is responsible for the
examination and treatment of patients affected with the various benign and
malignant diseases to which radium and Roentgen treatment is applicable.
Techniques suitable for the various conditions are taught by practical dem
onstration, and both the early and late effects of such therapy are care
fully observed. Instruction in radiation physics and in prevention of un
toward effects from therapeutic applications of radium and the Roentgen
ray and avoidance of danger from high tension currents. Fricke, Leddy,
Childs.

Students majoring in radiology may also take work in biophysics
and physiology. For details, see these departments.

SURGERY

(Including Divisions of General Surgery. Anesthesiology. Neurosurgery.
Orthopedic Surgery. Proctology. and Urology)

GENERAL SURGERY

A. Courses Offered at the Medical School
Professors Owen H. Wangensteen, M.D., Ph.D., Head, Richard L. Varco,
M.D., Ph.D., Arthur A. Zierold, D.D.S., M.D., Ph.D.; Clinical Professors
Orwood J. Campbell, M.D., Ph.D., Walter A Fansler, M.D., Thomas J.
Kinsella, M.D., Ph.D., W. Logan Leven, M.D., Ph.D., Stanley R. Maxeiner,
M.D., Oswald S. Wyatt, M.D., Harry B. Zimmermann, M.D.; Associate
Professors Ivan D. Baronofsky, M.D., Ph.D., Arnold J. Kremen, M.D.,
Ph.D., F. John Lewis, M.D., Ph.D., C. Walton Lillehei, M.D., Ph.D., George
E. Moore, M.D., Ph.D., Leonard F. Peltier, M.D., Ph.D., David State, M.D.,
Ph.D.; Clinical Associate Professors George S. Bergh, M.D., Ph.D., Lyle J.
Hay, M.D., Ph.D., N. Kenneth Jensen, M.D., Ph.D., Charles E. Rea, M.D.,
Ph.D.; Assistant Professor Donald J. Ferguson, M.D., Ph.D.; Clinical As
sistant Professors William C. Bernstein, M.D., Victor P. Hauser, M.D.,
Lawrence D. Hilger, M.D., Bernard G. Lannin, M.D., Ph.D.; Clinical In
structor John M. Culligan, M.D.

Graduate work in surgery in the Medical School is designed to offer
superior training to a limited number of fellows in three or more years
of residence. The practical and scientific aspects of a well-rounded surgical
course are emphasized equally. Each appointment is for a year, and re
appointment is contingent upon continued superior performance.

The prospective fellow must be able to qualify as a candidate for the
Ph.D. degree. (See Requirements for Advanced Degrees, pages 8-15.)

The fundamental laboratories of the Medical School offer numerous
graduate courses closely related to surgery. (See statements of Anatomy,
Bacteriology, Pathology, Pharmacology, Physiology, and Physiological
Chemistry.) Opportunity for special investigative and research work is
found in these departments. The minor subjects must be taken in one of
the above departments. The proximity of the medical buildings and ar
rangement of courses afford opportunity for coordination of clinical and
laboratory work.

Supervised work is offered by the Department of Surgery in the
Experimental Laboratories of Research as well as in its hospital and
out-patient departments in surgical diagnosis and operative surgerY,and
similar opportunities are available in some of the surgical specialties, such
as anesthesia, neurosurgery, orthopedics, and urology.
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Unexcelled opportunities for technical and experimental work under
aseptic conditions comparable to a first-class operating room are offered in
the laboratories of animal and experimental surgery. In these laboratories
the fellow conducts investigative work for his thesis.

The University Hospitals fellowship provides a house surgeonship in
the University Hospitals, with or without residence. The senior resident
surgeon is chosen each year from among the surgical fellows of whom
there are approximately thirty. First year fellows, in turn, are chosen
yearly largely from our own surgical intern group. The fellow aids the
surgical staff in diagnosis and in the preoperative and postoperative care
of patients. He helps to direct and supervise the work of the interns, and
after his first year assists in the bedside teaching of the surgical clerks.
He acts as first assistant in operations performed by the general surgical
staff. As soon as he proves himself capable, the more simple major opera
tions are delegated to him to perform, with a staff surgeon acting as first
assistant. Later he is permitted to operate under the supervision of the
surgeon, and finally, when he has demonstrated his ability, he operates
independently. Increasingly difficult cases are assigned as his ability war
rants. Supervision is always given until the staff surgeon is satisfied con
cerning the fellow's ability to operate independently.

Medical School surgical fellowships are offered also at the Veterans
Hospital, Minneapolis (25), Minneapolis General Hospital (10), Ancker
Hospital, St. Paul (3), St. Barnabas Hospital, Private, Minneapolis (1),
Mount Sinai Hospital, Private, Minneapolis (2), St. Joseph's Hospital,
Private, St. Paul (2). The respective surgical staffs of the affiliated hos
pitals supervise the training of their surgical fellows. Arrangements can
be made for rotation between the surgical services of the various affiliated
hospitals and the service at the University of Minnesota Hospitals.

Language Requirement-For the Ph.D. degree either (a) two foreign
languages or (b) one foreign language and the option of a collateral field
of knowledge.

The following courses are all given at all of the participating hospitals
unless otherwise indicated. Registrants taking fellowships at Veterans
Hospital, Minneapolis General Hospital, or Ancker Hospital should in
dicate which of these sections they are in by adding after the course
number either the notation "Section V" for Veterans Hospital or "Sec'"
tion G" for Minneapolis General Hospital or "Section A" for Ancker
Hospital.

20lf.w.s. Out-Patient Clinic in Surgery. The student is required to assist in the
out-patient surgical clinic, and in this connection studies the diagnosis and
treatment of selected cases. 1 credo per qtr. Wangensteen and staff.

202f.w.s. Applied Surgical Anatomy on the Cadaver. Weekly exercises in
which the student prepares anatomical dissections on the cadaver illustrat
ing anatomic prinCiples important to the surgeon. University Hospitals.
Credo ar. Staff.

203f.w.s. Proctoscopy and Sigmoidoscopy. Hospital. The treatment and diag
nosis of the pathological conditions found in the lower bowel, including
minor surgical operations. 1 credo per qtr. Bernstein and staff.

204f.w.s. Tumor Clinic. Combined clinical and pathological consideration of
tumors. Insofar as available material permits, a systematic presentation of
t.ile manifestations and effects of .malignant tumors which come in the
province of general surgery and its divisions will be made. 1 credo per qtr.
Hay, Kremen, and staff.
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205f.w.s. Surgical Diagnosis. The graduate student assists in the practical in
struction of the clinical clerks and interns and makes a special study of
problems in surgical diagnosis on patients in the Out-Patient Department
as well as in the wards. 1 credo per qtr. Wangensteen and staff.

208f.w.s. Surgical Service. The graduate student acts as house surgeon and
in connection with the service is required to study the patients, preparing
them for clinics and observing them after operations. 1 credo per qtr.
Wangensteen and staff.

211f.w.s. Operative Surgery. The surgical fellow acts as first assistant at all
operations by the teaching surgical staff. When properly qualified, the fel
low is permitted to operate, beginning with simpler surgical procedures.
1 credo per qtr. Wangensteen and staff.

214f.w.s. Surgical Ward Conference. A weekly exercise in which cases offering
interesting problems are presented by the student. 1 credo per qtr. Wangen
steen and staff.

215f.w.s. Roentgenological-Surgical Conference. A weekly exercise in which
the films of all surgical patients presenting interesting Roentgen findings
are reviewed. Staffs of the Departments of Radiology and Surgery. 1 credo
per qtr. Wangensteen and staff.

216f.w.s. Surgical Research. Properly qualified students may undertake original
investigation of problems in either experimental or clinical surgery. 1 credo
per qtr. Wangensteen and staff.

217f.w.s. Surgical Seminar. Conference for reports on surgical literature with
presentation and discussion of especially interesting cases and problems as
well as research work by members of the surgical staff. 1 credo per qtr.
Wangensteen and staff.

218f.w.s. Medico-Surgical Pathological Conference. A weekly exercise in which
the student prepares instructive cases for review by the medical, surgical,
and pathological staffs. 1 credo per qtr. Wangensteen and staff.

245f.w.s. Surgical Literature Conference. The leading surgical journals are
assigned to the fellows, who read and report on important articles at
weekly conferences. 1 credo per qtr. Wangensteen and staff.

B. Courses Offered at the Mayo Foundation
Professors O. Theron Clagett, M.D., M.S. in Surg., Virgil S. Counseller,
M.D., M.S. in Surg., Claude F. Dixon, M.D., M.S. in Surg., Howard K.
Gray, M.D., M.S. in Surg., Stuart W. Harrington, M.D., M.S. in Surg.,
Charles W. Mayo, M.D., M.S. in Surg., James T. Priestley, M.D., M.S. in
Exper. Surg., Ph.D. in Surg., Waltman Walters, M.D., M.S. in Surg., John
M. Waugh, M.D., M.S. in Surg.; Associate Professors B. Marden Black,
M.D., M.S. in Surg., Deward O. Ferris, M.D.C.M., M.S. in Surg., Edward
S. Judd, M.D., M.S. in Surg.; Assistant Professors George A. Hallenbeck,
M.D., Ph.D. in Physiol., Joseph H. Pratt, M.D., M.S. in Surg.; Instructor
John W. Kirklin, M.D., M.S. in Surg.

Opportunities for preparation in surgery in the Mayo Foundation are
principally in the fields of surgical pathology, and/or physiology, in
general and surgical diagnosis, and in operative surgery. The usual pro
gram occupies four years.

Fellows majoring in surgery usually include in their work three
months in postoperative care of ambulatory patients; six or nine months
in surgical pathology or physiology; and at least one year in general
diagnosis. This general diagnostic work is divided into services of six
months each. Fellows select the diagnostic sections in which they desire to
work, and their requests are followed so far as arrangements of the
schedule will permit. The work in the minor field (surgical pathology,
pathologic anatomy, or physiology) and that in diagnostic work should
be completed before the fellow begins his operative service.
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In their operative service fellows act as second assistants in special
surgery (anesthesiology, neurosurgery, orthopedic surgery, plastic surgery,
proctology) for at least six months and in general surgery for one year
or longer. The service also includes postoperative care of all patients in
the operative service in which the fellow is on duty with occasional
opportunity to act as first assistant.

Fellows who are considered best qualified are appointed first as
sistants for an additional period of one or two years. There are approxi
mately twenty-five such first assistantships.

Operative service for fellows in general surgery is given at Colonial,
Kahler, and St. Marys hospitals.

The Colonial Hospital contains 375 beds with approximately 150
available for general surgery. In addition to general surgical conditions,
emphasis is given to thoracic surgery, gynecology, and urology.

The Kahler Hospital contains 125 beds, with approximately 75
available for general surgery. In addition to general surgical conditions,
emphasis is given to surgical treatment of diseases of the thyroid and
diseases of the colon (Pemberton, Judd, Black).

St. Marys Hospital contains over 900 beds, 400 of which are available
for general surgery. In addition to general conditions, emphasis is given
to gynecology (Waugh, Pratt), to open urologic surgery (Walters, Priest
ley), to colon surgery (Pemberton, Dixon, Mayo), to upper abdominal
surgery (Walters, Gray, Priestley, Waugh), and to thoracic surgery (Gray).

Group seminars are held regularly in the Department of Surgery.
Language Requirement-For the Ph.D. degree either (a) two foreign

languages or (b) one foreign language and the option of a collateral field
of knowledge.

Surgical and Fresh Tissue Pathology (see Department of Pathology).
Research on Problems in Physiology (see Department of Physiology).
Anatomy for General Surgeons (see Department of Anatomy).
General Medical and Surgical Diagnosis (see Department of Medicine).
Diagnosis in Relation to Obstetrics and Gynecology (see Department of Ob-

stetrics and Gynecology).
Medical Hospital Residence (see Department of Medicine).
SpeCial Anesthesia (see Division of Anesthesiology).

M25lf.w.s.su. Peripheral Vein Surgery. Treatment of complications, surgical
and medical, and varicose veins. Staff.

M252f.w.s.su. Operative Surgery. Second assistantship in operating rooms;
substitute service as first assistant. Residence. Seminar. Staff.

Fellows majoring in surgery may also take work in anesthesiology,
necropsy service, neurosurgery, orthopedic surgery, plastic surgery, proc
tology, radium and Roentgen therapy, and urology. For details, see these
divisions.

ANESTHESIOLOGY

A. Courses Offered at the Medical School
Clinical Professor Ralph T. Knight, M.D., Director; Clinical Associate
Professor Joe W. Baird, M.D.; Assistant Professor Frederick H. Van
Bergen, M.D., M.S.; Clinical Instructor Ellis N. Cohen, M.D., M.S.

Graduate work iIi anesthesiology in the Medical School offers superior
training to a number of fellows with opportunity for large clinical ex
perience and investigative work in all types of general and regional
anesthesia.
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In addition, work in cooperation with other departments is available.
The standards of the certifying specialty boards are fully met.

The M.S. degree is offered in anesthesiology under Plan A, with
major in anesthesiology and minor in one of the basic sciences.

265f-w·s-su. General Anesthesia. Observation and instruction in all types
of clinical general anesthesia followed by administration under supervision,
and finally by responsible administration and instruction of interns and
clinical clerks. 12 credo per qtr.

266f-w-s-su. Regional Anesthesia. Observation and instruction in all types of
clinical, local, regional, and spinal anesthesia, followed by administration
under supervision, and finally by responsible administration and instruc
tion of interns and clinical clerks. 4 credo per qtr.

267f-w-s-su. Pre- and Postoperative Evaluation. Observation of patients in the
wards before and after operation with coordination of pathological condi
tions and risks with the selection ana dosage of sedative and anesthetic
drugs and methods. Also a statistical study of anesthesia case records in
relation to pre- and postoperative complications and recovery. 2 credo per
qtr.

268f-w·s-su. Seminar in Anesthesia. Regular conferences for review of litera
ture of anesthesia and reports of specially interesting cases and problems
as well as of research work being done by members of the Division of
Anesthesiology. 2 credo per qtr.

269f-w·s-su. Research in Anesthesia. In addition to the following special courses
in the fundamental laboratories of the Medical School, specially qualified
students may undertake investigation of anesthesia problems either in the
laboratory of experimental surgery or in clinical anesthesia. Credo ar.

It is recommended that fellows in anesthesiology also register for
courses in other departments selected from the following offerings:

Anat.129f-130w. Topographic Anatomy.
Med.202f.w.s.su. Diseases of the Cardiovascular Apparatus.
Pharmacol.I03su.w. General Pharmacology. in continuation.
Pharmacol.I09f.w.s.su. Pharmacological Problems.
Pharmacol.203su.f.w.s. Research in Pharmacology.
Physiol.1l3su.f.w,s. Problems in Physiology.
Physiol.203f.w.s.su. Research in Physiology.
Physiol.Chem.20Sf.w.s.su. Research in Physiological Chemistry.
Surg.l37f.w.s. Roentgenological-Surgical Conference.
Surg.217f.w.s. Surgical Seminar.

B. Courses Offered at the Mayo Foundation

Professor John S. Lundy, M.D.; Associate Professors R. Charles Adams,
M.D.C.M., M.S. in Anes., Thomas H. Seldon, M.D.C.M., M.S. in Anes.;
Assistant Professors Albert Faulconer, M.D., M.S. in Anes., John W.
Pender, M.D., M.S. in Anes.; Instructors John A. Paulson, M.D., M.S. in
Anes., Roger W. Ridley, M.D., M.S. in Anes.

Fellows in anesthesiology at the Mayo Foundation have opportunity
for the study of methods of producing anesthesia as well as for study of
numerous fields related to anesthesiology. Seminars, lectures, and quiz
sections are held routinely. The following is a list of suggested studies:

Local, regional, and spinal anesthesia, including diagnostic and thera
peutic nerve blocks, intravenous and rectal anesthesia, intravenous in
fusions, and blood transfusion.

Inhalation anesthesia, including endotracheal and endobronchial anes
thesia.

General diagnosis, particularly in relation to cardiac and respiratory
conditions.
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Research in one or more of the basic sciences.
Special studies, including clinical topographic anatomy, biochemistry,

biophysics, bronchoscopic aspiration and resuscitation, clinical pharma
cology, serology and hematology, metabolism, and oxygen and other gas
therapy.

A fellow who is particularly interested in study of a certain branch
of anesthesia may make arrangements to stress that phase.

Anatomy for General Surgeons (see Department of Anatomy).
Physics in Relation to Anesthesiology (see Department of Biophysics).
Research Work on Selected Problems in Physiology (see Department of

Physiology).
General Medical and Surgical Diagnosis (see Department of Medicine).

M25lf.w,s.su. General Anesthesia. Observation and instruction in all types of
clinical general anesthesia followed by administration under supervision,
and finally by responsible administration. Lundy and staff.

M252f.w.s.su. Special Anesthesia. Intravenous anesthesia including intravenous
sedation and pre- and postoperative medication and care; intravenous in
fusions and transfusion of blood and blood substitutes; oxygen resuscitation
and other gas therapy; intravenous technique and venipuncture; diagnostic
and therapeutic nerve block; inhalation and endotracheal methods and
rectal anesthesia; spinal and continuous spinal anesthesia; caudal and con
tinuous caudal anesthesia; bronchoscopic aspiration; regional anesthesia.
Lundy and staff.

M253f.w.s.su. Anesthesiology as Applied to All Types of Oral Surgery. Lundy
and staff.

NEUROSURGERY

A. Courses Offered at the Medical School
Professor William T. Peyton, M.D., Ph.D., Director; Associate Professor
Lyle A. French, M.D., Ph.D.; Clinical Assistant Professor Wallace P.
Ritchie, M.D., Ph.D.

Three-year fellowships in neurosurgery are offered to students work
ing toward a graduate degree in neurosurgery.

305f.w.s.su. Neurosurgical Diagnosis. The neurosurgical fellow assists in the
instruction of the clinical clerks and interns, and studies problems in diagno
sis in the Out-Patient Department and in the University Hospitals. Credo ar.
Peyton, French.

308f.w.s.su. Neurosurgical Service. The neurosurgical fellow acts as house
surgeon at the University Hospitals. Credo ar. Peyton, French.

3Ilf.w.s.su. Operative Neurosurgery. The neurosurgical fellow acts as first as
sistant at operations in the University Hospitals, and later may be per
mitted to operate. Credo ar. Peyton, French.

316f.w.s.su. Neurosurgical Research. Problems in experimental or clinical
surgery. University Hospitals surgical staff. Credo ar. Peyton, French.

318f.w.s.su. Neurosurgical Conference. A review of X rays and case histories
on neurosurgical service. Credo ar. Peyton, French.

B. Courses Offered at the Mayo Foundation
Professors Winchell McK. Craig, M.D., M.S. in Surg., J. Grafton Love,
M.D., M.S. in Surg.; Assistant Professors George S. Baker, M.A., M.D.,
M.S. in Surg., Colin S. MacCarty, M.D., M.S. in Neurosurg., Alfred Uihlein,
M.D., M.S. in Surg.; Instructor Hendrik J. Svien, M.D., M.S. in Surg.

Preparation for neurosurgery at the Mayo Foundation is made in the
Departments of Pathology, Neurology and Psychiatry, and General
Surgery.
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To acquire competency in neurologic surgery it is essential that the
training in neurologic surgery, itself be preceded by an adequate back
ground in neurologic diagnosis, neuropathology, neuroanatomy, and neu
rologic ophthalmology. In addition it is highly desirable that some know
ledge of other fields, such as neuroroentgenology, neurophysiology, and
electroencephalography be obtained. To acquire a sound background in
neurologic diagnosis, fellows in neurosurgery have opportunity to work
as assistants in the diagnostic section on neurology and psychiatry and on
the hospital services for periods of six months or more. For those who
are qualified, opportunities to extend this training by acting as first assist
ants in neurology may be available. Training in neuropathology is under
the supervision of the Section on Pathologic Anatomy. During the period
of at least six months in which fellows are assigned to this section they see
not only the specimens obtained at necropsy but also the pathologic
specimens obtained at operation. The vast amount of material in the
pathologic museum as well as the clinical records of patients with neu
rologic disease are available for fellows who wish to carry out research
problems in this phase. For those who wish to obtain a background in
neurophysiology, opportunities are available in the Departments of Physi
ology both at the Mayo Foundation and at the Medical School to conduct
research along these lines. Training in neuroanatomy is given in the De
partments of Anatomy at the Mayo Foundation and at the Medical School.
Experience in neurosurgical procedures and in the preoperative and
postoperative care of patients is acquired on the neurosurgical services.
Opportunities are available to act as first assistant to one or more of the
members of the staff. All of these activities are so closely integrated that
fellows in neurosurgery constantly have before them the relationship of
the basic sciences to diagnosis and treatment in neurosurgery and allied
fields.

Neuroanatomy (see Department of Anatomy).
Neuropathology (see Department of Pathology).
Neurophysiology. Electroencephalography (see Department of Physiology).
Diagnosis in Neurology and Psychiatry (see Division of Neurology and

Psychiatry).
Hospital Residence in Neurology (see Division of Neurology and Psychiatry).
Necropsy Service (see Department of Pathology).

M2Slf.w.s.su. Surgery of the Nervous System. Operative technique and study
of special problems involved. Residence. Seminar. Craig, Love, Baker, Mac
Carty, Uihlein, Dodge, Svien.
Neuro-ophthalmology (see Department of Ophthalmology).

Fellows in neurosurgery may also take work in general pathology,
physiology, and general surgery. For details, see these departments.

ORTHOPEDIC SURGERY

A. Courses Offered at the Medical School
Professor Wallace H. Cole, M.D., Director; Clinical Assistant Professor
Harry B. Hall, M.D.; Clinical Instructor Malvin J. Nydahl, M.D., M.S.
in Surg.

Three-year fellowships are offered to students working toward a
graduate degree in orthopedic surgery. This work is carried on at the
University Hospitals, Gillette State Hospital for Crippled Children,
Shriners Hospital for Crippled Children, etc., and there is an interchange
with the Orthopedic Department of the Mayo Foundation.
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405. Orthopedic Diagnosis. The orthopedic fellow assists in the instruction of
the clinical clerks and interns, and studies problems in diagnosis in the
Out-Patient Department and in the University Hospitals. Cole and staff.

408. Orthopedic Service. The orthopedic fellow acts as house surgeon at the
University Hospitals. Cole and staff.

411. Orthopedic Operative Surgery. The orthopedic fellow acts as first assist
ant at operations at the University Hospitals, and later may be permitted
to operate.

416. Orthopedic Research. Problems in experimental or clinical surgery. Uni
versity Hospitals. Cole and staff.

B. Courses Offered at the Mayo Foundation
Professor Ralph K. Ghormley, M.D.; Assistant Professors William H.
Bickel, M.D., M.S. in Orth. Surg., Mark B. Coventry, M.D., M.S. in Orth.
Surg., Joseph M. Janes, M.D., M.S. in Orth. Surg., Paul R. Lipscomb, M.D.,
M.S. in Orth. Surg., H. Herman Young, M.D., M.S. in Orth. Surg.

Orthopedic surgery at the Mayo Foundation embraces not only the
deformities of childhood but practically all deformities of the extremities
and the spine in the adult. Fractures, recent and old; osteomyelitis, acute
and chronic, and bone tumors are cared for by the orthopedic service.
In addition all the usual congenital deformities such as clubfeet, dislocated
hips, and torticollis are seen on this service. To cope successfully with such
a broad field of surgery the surgeon must have a sound general surgical
training. Operative services are available in St. Marys Hospital and the
Colonial Hospital. Here hospital care of orthopedic patients is carried
on. All emergency cases such as recent and compound fractures, acute
osteomyelitis and other traumatic conditions are also treated. Services
include orthopedic diagnosis, treatment of nonoperative patients, manu
facture and fitting of braces, and out-patient and postoperative service.

Fifteen three-year fellowships are available for fellows showing
special aptitude for orthopedic surgery. Such fellows will have one year in
orthopedic diagnosis, at least one year in orthopedic surgery, service in
specialties closely allied to orthopedic surgery, and a minor in either
pathology or anatomy. Ample opportunity will be given the men majoring
in orthopedic surgery for first assistantship in the operating room and in
the office, and also for study of the manufacture and use of orthopedic
appliances. Seminars are held regularly.

There is also a department of physical medicine and rehabilitation, in
which fellows majoring in orthopedic surgery have opportunity to work.

Through special arrangements, fellows in orthopedic surgery at the
Mayo Foundation may spend six months at the Gillette State Hospital,
St. Paul, working under the direction of Dr. W. H. Cole, where a wider
experience in the care of orthopedic conditions in children may be
secured.

Orthopedic Anatomy (see Department of Anatomy).
Surgical and Fresh Tissue Pathology (see Department of Pathology).

M251f.w.s.su. Orthopedic Diagnosis. History taking and physical examination of
orthopedic cases. Study of braces, material and construction, measurements
and fitting; application and use of plaster of Paris; interpretation of radio
grams of orthopedic cases; care of nonsurgical and postoperative cases.
Seminar. Ghormley and staff.

M252f.w.s.su. Orthopedic Surgery. One year in service is offered to fellows
majoring in orthopedic surgery. Seminar. Ghormley and staff.
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Students majoring in orthopedic surgery may also take work in
necropsy service, physiology, neurology, and physical medicine. For de
tails, see these departments.

PROCTOLOGY

Courses Offered at the Mayo Foundation
Professor Louis A. Buie, M.D.; Associate Professor Newton D. Smith,
M.D.; Assistant Professor Raymond J. Jackman, M.D., M.S. in Proct.;
Instructor John R. Hill, M.D., M.S. in Proct.

The section on proctology of the Mayo Foundation offers opportunities
for the study of diseases of the anus, rectum, and colon. Patients are
referred to this section from general diagnostic sections. The chief com
plaint of the patient may be limited to some proctologic disorder, but
often proctoscopy is desired to determine the relationship of the procto
logic condition to some general complaint. Therefore, opportunity is
provided to study diseases of the colon and their relationship to systemic
disorders. The major service in proctology extends over a period of five
years. It includes a minimum of six months in a minor, usually surgical
pathology, approximately two to three quarters in general medical and
surgical diagnosis with special reference to diseases of the intestines,
three months in regional anesthesia with special reference to sacral
anesthesia, in diagnostic roentgenology, in radium treatment of malignant
and other conditions, and six to eight quarters in diagnosis and surgical
treatment of diseases involving the anus, rectum, and colon. In addition,
six quarters are devoted to abdominal surgery in which special attention
is given to conditions that involve the colon.

General Medical and Surgical Diagnosis (see Department of Medicine).
Medical Hospital Residence (see Department of Medicine>.
Surgical and Fresh Tissue Pathology (see Department of Pathology).

M25lf.w.s.su. Proctology. Buie, Smith, Jackman, Hill.

Fellows majoring in proctology may also take work in physiology,
roentgenology, and regional anesthesia. For details, see these departments.

~ UROLOGY

A. Courses Offered at the Medical School
Professors C. D. Creevy, M.D., Ph.D., Director, Frederic E. B. Foley,
Ph.B., M.D.; Clinical Assistant Professor Baxter A. Smith, Jr., M.D., M.S.

Three-year fellowships, approved by the Council on Medical Educa
tion, are offered to students working toward a graduate degree in urology.

~ All work in urology is done at the University Hospitals.

250f.w,S.su. Urological Surgery. 4 credo Creevy and staff.
25lf.w.s.su. Cystoscopy and Urological Diagnosis. 4 credo Creevy and staff.
252f.w.s.su. Urological Conference. 4 credo Creevy and staff.
253f.w.s.su. Research in Urology. 4 credo Creevy and staff.
254f.w.s. Urological Seminar. 3 credo Creevy and staff.
255f.w.s. Urological Radiological Conference. 3 credo Creevy and staff.
256f.w.s. Urological Pathological Conference. 3 credo Creevy and staff.
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B. Courses Offered at the Mayo Foundation
Professor Gershom J. Thompson, M.D., M.S. in Urol.; Associate Professors
Edward N. Cook, M.D., M.S. in Urol., Ormond S. Culp, M.D., John L.
Emmett, M.D., M.S. in Urol., T. Lloyd Pool, M.D., M.S. in Urol.; Assistant
Professor Laurence F. Greene, M.D., Ph.D., in Urol.

Major training in urology extends over a period of three years. This
includes a minimum of one and one-half years devoted to the diagnosis
and treatment of diseases involving the urinary tract and six months
in surgical pathology or other basic sciences. Surgical training includes
at least one and one-half years in all phases of urologic surgery, both
transurethral and open. On the surgical services at the Colonial and St.
Marys hospitals daily rounds are made with one of the consultants; this
provides ample opportunity for thorough discussion of the individual
cases. Second and first assistants participate in the diagnostic procedures
and with operations.

Surgical procedures include transurethral prostatic resection, trans
urethral removal of vesical neoplasms, lithotrity, manipulation of
ureteral calculi, all phases of renal surgery such as nephrectomy, pyeloli
thotomy, plastic operations on the renal pelvis, ureterolithotomy, ure
terointestinal anastomosis, total and partial cystectomy for bladder
tumors, suprapubic, retropubic, and perineal prostatectomy, and plastic
operations for hypospadias and other urethral and genital abnormalities.

Excretory urographic and cystoscopic conferences are held daily
where roentgenograms, including pyelograms, are interpreted with dis
cussions of cystoscopic findings. Each fellow has an opportunity to per
form a large number of cystoscopic examinations.

Opportunity for the fellows to receive training in general surgery,
acting as assistants to general surgeons who are also interested in certain
phases of urologic surgery, is provided.

Conferences and seminars are held regularly. Fellows are expected
to attend weekly staff meetings and special lectures on other phases of
medicine and surgery.

Necropsy Service (see Department of Pathology).
Surgical and Fresh Tissue Pathology (see Department of Pathology).

M251f.w.s.su. Urologic Diagnosis and Special Urologic Treatment. Cystoscopic
examination. Urography; both retrograde and excretory. History-taking and
clinical examinations in diseases of the genitourinary tract. Study and
treatment of acute and chronic infections of the genitourinary tract. Semi-
nar. Staff.

M252f.w.s.su. Urologic Surgery. Including Endoscopic and Open Procedures.
Staff.

M253f.w.s.su. General and Genitourinary Surgery. Counseller, Priestley, Wal
ters, Ferris.

Fellows majoring in urology may also take work in anatomy, bio- ~

chemistry, clinical pathology, physiology, and dermatology. For details, I

see these departments.
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SCHOOL OF DENTISTRY

GENERAL INFORMATION
The School of Dentistry is located in Owre Hall at Washington Avenue

and Union Street Southeast, on the Minneapolis Campus of the University of
Minnesota. Its students are privileged to enjoy all the advantages which come
from participation in the activities of a university composed of academic, scientific,
and professional schools and colleges.

Owre Hall is unsurpassed in its arrangement and facilities for the teaching
of dentistry. The lecture rooms, laboratories, and infirmary are furnished com
pletely in all details with the most modern equipment that has been developed for
the teaching of the science and practice of dentistry.

These facilities, together with a highly specialized teaching staff both in the
medical science subjects and in dentistry, enable the student to enter upon the
study of dentistry under very favorable conditions. Instruction is given by
lectures, laboratory courses, demonstrations, and by clinical practice in the
infirmary.

The four-year course in dentistry leading to the degree of doctor of dental
surgery is open to both men and women. A predental course of two years of col
lege work in arts and sciences lays the foundation for the required professional
education. The importance of dentistry as a branch of the healing art and the rapid
advances made in recent years have produced marked changes in the length and
content of the courses of study contained in the present curriculum. Throughout
the entire course the teaching is closely integrated with the medical sciences labora
tories and the clinical and hospital facilities of the Medical School.

The School of Dentistry is no longer operating on the accelerated program and
a freshman class is admitted only once a year, in the fall.

Application Procedure
Application forms may be secured from the Office of Admissions and Records,

University of Minnesota, Minneapolis, and applications from nonresidents of Min
nesota must be accompanied by a $5 credential examination fee. This fee is not
refundable, but if the applicant enrolls within one year following the date of appli
cation, the $5 will be credited to his tuition for the first quarter. Remittance should
be in the form of check, bank draft, or money order, payable to the University of
Minnesota. Do not send cash.

Applicants must present evidence not only that they have completed the courses
necessary to fulfill the entran(:e requirements but also that their college work and
general fitness for dentistry is of such character as to give promise that they have
the ability to do work of high quality in the dental course.

Requirements for Admission
Requirements for admission to the School of Dentistry at the University of

Minnesota are two years (90 quarter hours or 60 semester hours) in an accredited
college of liberal arts. Quality credits may not be applied to decrease the 90
hours. This work must include one year of English, one year of general inorganic
chemistry and semimicro qualitative analysis, organic chemistry (aliphatic and
aromatic), minimum of one-half year, one year of zoology, and one year of physics.
Physical education credits are not acceptable for entrance.
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The science courses must include both lecture and laboratory work. Certain
other restrictions apply to indrviduals resident outside of Minnesota. Persons
interested in applying are advised to see the current Bulletin of General Information
of the University for additional information.

At the University of Minnesota the predental requirements are met by the
following two-year course of study, provided high school chemistry, algebra, and
plane geometry are presented for admission (if these are not presented, Chemistry
1-2-3 is required instead of Chemistry 4-5) :

1. Zoology 1-2-3, ten quarter credits.
2. Chemistry 4-5, 11, Organic 61-62, twenty quarter credits.
3. Physics 1a-2a-3a, twelve quarter credits.
4. Freshman English A-B-C, fifteen quarter credits; or Freshman Composi

tion 4-5-6, nine quarter credits.
5. Latin or a modern language (high school or college), drawing, economics,

history, political science, psychology, and sociology are recommended as
electives to make up a total of 90 quarter credits.

Those applicants whose predental work has been taken at institutions other
than the University of Minnesota must present to the Board of Admissions certified
credentials of both preparatory and college work showing the subjects completed,
credits, grades, and a certificate of honorable dismissal from each college attended.

Seven-Year Course in Arts and Dentistry
Leading to the Degrees of

Bachelor of Arts and Doctor of Dental Surgery
During the first three years of this course, the student does his work in the

College of Science, Literature, and the Arts, subject to the regulations of the col
lege, and must secure at least 135 credits, with a scholarship average of C for all
courses taken. At least 30 credits must be in Senior College courses. He must
complete the requirements for admission to the Senior College (see Bulletin of the
College of Science, Literature, and the Arts) and also the work in chemistry,
physics, and zoology prescribed for admission to the School of Dentistry.

During his third year, the student elects work in this college, subject to the
approval of the assistant dean for the Senior College. The work of the freshman
and sophomore years in the School of Dentistry, exclusive of technical and practical
work, when completed according to the standards required by that school, counts as
the equivalent of the fourth year (45 credits of the Arts course).

Bachelor of Science in Dentistry
The bachelor of science degree will be granted to those students in the School

of Dentistry who have completed two years of predental work and two years of
dentistry. This degree is optional on the part of the student.

Admission to Advanced Standing
Students from other dental colleges whose standards are fully equivalent to

those of this institution may be received into advanced classes. Such students must
make formal application on the blank provided, and must submit credentials cover
ing predental and dental studies. Such credentials must show that the student has
completed the required predental subjects and has maintained the standard of scho
larship required of students of this school.
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5.00
5.00

6.50
12.25
5.00

18.85
10.00

Notebooks and other evidences of laboratory work must be presented. The
amount of credit to be granted a student from another school is decided by the
heads of the respective departments in conference with the Class Committee. Sub
ject credit (but not legal time credit) may be given for studies pursued other than
in dental schools.

Students desiring advanced standing in the University of Minnesota should
have an official transcript of their record sent to the Office of Admissions and Rec
ords by the registrar of the college previously attended.

Graduates of foreign dental schools (except Canadian schools that are members
of the American Association of Dental Schools) who wish to complete the require
ments for the degree of doctor of dental surgery must present credentials showing
the completion of the predental subjects for admission and then plan to spend two
academic years in the School of Dentistry.

Requirements for Graduation
A candidate for the degree of doctor of dental surgery, after satisfying all the

requirements for admission to the School of Dentistry, must have complied with
all the rules and regulations and completed the required curriculum and must have
been recommended by the faculty of the School of Dentistry for the degree of doc
tor of dental surgery.

Fees
Tuition fee (per quarter)

Residents of Minnesota $ 78.00
Nonresidents 145.00

Credit hour tuition fee (unclassed students, auditors, and others carrying less than full
work) :

Residents of Minnesota
Nonresidents

Matriculation deposit* (first quarter only)
Incidental feet (per quarter)
Gradualion fee
Special fees:

Credential examination fee (applicable to nom-esidents)
Examination on subjects taken out of c1assi " .

(No fee for such examination on first entering the University, if taken within the
first six weeks.) .

Privilege Fees-The fee for the privilege of late registrations or late pay
ment of fees is $2 through the third day of classes. On the fourth day the fee is
$2.50 and then increases 50 cents per day to a maximum of $5. The fee for late
change of registration is $2.

Dental Equipment and Books
Students are required to provide themselves with the instruments and textbooks

specified in the Official List which may be secured upon request.
Dental instruments and equipment are not offered for sale by the University

but may be purchased from regular dealers in dental supplies located near the cam
pus. Books may be obtained from the Professional Colleges Bookstore in the Main
Engineering Building or from nearby dealers.

* Such charges as may be incurred .for lock~rs. library penalties, 1.aboratory breakage, et~.
will be deducted from the amount of thiS deposit and the balance w111 be refunded by maIl
upon graduation or after the beginning of the first Quarter the student fails to return to the
University.

t An incidental fee of $18.85 a quarter is charged each student for which the student
receives privileges such as the Coffman Memorial V'nian, the Health Service, the Testing
Bureau. the Minnesota Daily including the Official Daily Bulletin, and the University Post
Office service.

§ Such an examination may be taken only upon approval of the appropriate committee.
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The approximate costs of dental instruments and books are as follows:

9

Freshman year (estimate)
Sophomore year (estimate)
Junior year (estimate)
Senior year (estimate)

Instruments
$265.00

398.00
105.00

Books
$49.00

38.00
80.00

6.00

Loan Funds
The University of Minnesota has numerous loan funds. They are restricted in

their distribution to individuals meeting certain requirements. A loan usually cannot
be obtained before two quarters of attendance at the University, during which time
the student will have the opportunity to demonstrate his ability and integrity. The
only security for the loans made to students is the character of the applicant and
his ability to do college work. Application for loans may be made to the Bureau of
Student Loans and Scholarships, 201 Eddy Hall, a department under the Office of
the Dean of Students.

Self-Support
The University Employment Bureau, Room 17, Administration Building, effi

ciently assists students who find it necessary to earn part or all of their expenses.
However, the regular course in dentistry is a full program and students find it diffi
cult to devote many hours a week to outside employment.

Students' Health Service
Through the Students' Health Service the University makes available to stu

dents medical care, medical examinations, and health consultations. General ser
vice is provided free of charge, but for services which are specialized and individual
in character, such as dentistry, X-ray, board and laundry in the student hospital,
outpatient calls, minor surgery, etc., special fees are charged. No student, however,
will be denied service because of inability to pay these fees. Major surgical opera
tions or prolonged medical care ordinarily is secured through private physicians
selected by the students or their families, but, if necessary, operations may be ar
ranged through the Students' Health Service upon the established basis.

Library
The University of Minnesota Library is one of the finest libraries in existence

today. It includes about 1,500,000 volumes and many periodicals and pamphlets, and
in scope takes in every subject in the university curriculum. Its large, airy reading
rooms provide an excellent place to study.

The Biological-Medical Room occupies the north end of the second floor of
the library and will accommodate 216 readers. It includes the former college and
departmental libraries in Animal Biology (Zoology), Botany, Dentistry, Medicine,
Pediatrics, and much of Pharmacy. Reference books, texts, and treatises of various
kinds are kept on open shelves in this room. This section includes all available lit
erature on dentistry in book and periodical form and additional volumes are pur
chased as soon as they have been recommended by the Library Committee of the
faculty in dentistry. These library facilities offer the student an excellent opportu
nity to secure a knowledge of science and practice of dentistry.

Also, in Owre Hall in connection with the offices of the various divisions ad-
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jacent to lecture rooms, laboratories, and the clinic of the School of Dentistry are
located reference reading books and periodicals for the use of students.

Coffman Memorial Union
The Coffman Memorial Union places Minnesota in the forefront of American

universities as to the recreational facilities which it offers to students. The student
post office, cafeterias and lunchrooms, committee dining rooms, lounges for men and
women, game rooms, bowling alleys, pool and billiard rooms, offices for student
organizations, barber shop, beauty parlor, library, art room, and spacious ballrooms
are among the features that make the building the popular center of campus life.

Honor Fraternity
Omicron Kappa Upsilon, the national honor dental fraternity, is represented at

Minnesota by the Beta Beta Chapter. Students are elected to membership in the
senior year by the faculty on the basis of scholarship, character, and conduct dur
ing their course. Not more than 12 per cent of the class is eligible.



Description of Courses

ANATOMY

59. Systematic Anatomy. A comprehensive treatment of the various organ sys
tems of the human body. Lectures, recitations and laboratory work. 132 hours.
6 credits. Offered to freshmen. Prerequisite: Zoology 1-2-3. Enrolment limited
to 100 students. Hartmann and assistants.

102. Anatomy of the Head and Neck. Detailed dissection of the human head and
neck with correlative treatment of the upper extremity. 132 hours. 6 credits.
Offered to freshmen. Prerequisites: Zoology 1-2-3, Course 59. Enrolment
limited to 100 students. Hartmann and assistants.

105.+ Microscopic Anatomy. Minute structure and development of the tissues and
organs of the body including the nervous system, with special emphasis upon
the teeth and digestive tract. Lectures, recitations, and laboratory work. 154
hours. 8 credits. Offered to sophomores. Prerequisites: Zoology 1-2-3, Course
59. Enrolment limited to 100 students. Rasmussen, Campbell, and assistants.

BACTERIOLOGY AND IMMUNOLOGY

100.a Dental Bacteriology. Morphology; methods of staining; culture media;
methods of identification; principles of sterilization and disinfection; antibiotics;
bacteria and disease; pathogenic bacteria; fundamentals of immunology; the
oral flora; bacteriology of oral infections, dental caries, alveolar abscess, and
periodontal infection; the relationship of oral infections to other focal and
general infections. 132 hours. 6 credits. Staff.

DENTISTRY
DIVISION OF CROWN AND BRIDGE WORK

60-61-62. Crown and Bridge Lectures. Demonstrations and laboratory work, in
cluding exercises on casting, free-hand and investment soldering and the
construction of typical cases such as: a lower hygienic bridge, an upper pos
terior bridge, an upper anterior bridge, and a porcelain jacket crown. Labora
tory technics, fundamental principles, and the science of dental materials in
regard to metals, waxes, investments, cements, etc., are discussed in a weekly
lecture. An illustrated syllabus aids the students in carrying out each piece of
work. 320 laboratory and lecture hours. 12 credits. Prerequisite: Dental
Anatomy 50-51-52. Serr and staff.

80-81-82. Crown and Bridge Clinic. A clinical course composed of demonstrations
and clinical practice. This course is designed to orient the student in infirmary
practice. Instruction is given in the diagnosis, designing and construction of the
simpler cases. 180 clinical hours. 6 credits. Prerequisite: Course 60-61-62. Yock
and staff.

80. Crown and Bridge Lecture. A lecture course which includes the history of
crown and bridge work, interpretations and obj ectives of the course, definitions
and nomenclature, aims of the service, diagnosis, a consideration of types of
abutments, retainers, and pontics. 10 lecture hours. 1 credit. Prerequisite:
Course 60-61-62. Brecht.

t: Microscope required: Students (except medical) may obtain use of microscope by pur
chasing two $3 microscope cards from bursar.

tt: Microscope required. Students may obtain use of microscope by purchasing $3 micro
scope card from bursar.
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82. Crown and Bridge Lecture. Ceramics and acrylic resins in relation to the
problem of esthetics in clinical restorative dentistry. A course of illustrated
lectures covering the physical and chemical properties, the indications for use
and the manipulation of porcelain and plastics in their practical application. 10
lecture hours. 1 credit. Prerequisite: Course 80-81-82. Yock.

90-91-92. Crown and Bridge Clinic. An advanced clinical course. Demonstrations
and clinical practice. This course is a continuation of Course 80-81-82 and in
cludes the teaching of the use of porcelain and acrylic resins in crown and
bridge prosthesis together with instruction in the diagnosis, designing and
construction of the more complicated cases. 180 clinical hours. 6 credits. Pre
requisite; Course 80-81-82. Yock and staff.

90. Restorative Dentistry Seminar. A correlated series of lectures on clinical ap
proach to crown and bridge, operative and prosthetic dentistry which overlap
technical procedures and biological concepts. 10 hours. 1 credit. Prerequisite:
Course 80-81-82. Staff.

DIVISION OF DENTURE PROSTHESIS

50-51-52. Prosthetics Laboratory. A course of lectures, demonstrations, examina
tions, and laboratory instruction covering the various phases of complete and
partial denture prosthesis, materials used, their properties and manipulations;
fundamental principles of denture construction including retention, occlusion,
and esthetics; instruments and terminology used in dental prosthesis. 270
laboratory and lecture hours. 11 credits. Hall, Listiak, and assistants.

60. Denture Prosthesis. A course of lectures and recitations on cast partial denture
prosthesis. It includes the construction of a technic cast partial denture by each
member of the class. 70 lecture and laboratory hours. 3 credits. Prerequisite:
Course 50-51-52. Listiak, Hall, and staff.

62. Denture Prosthesis. A course of clinical demonstrations in complete denture
prosthesis and practice by students in taking of impressions and making cases
in various types of materials. 40 hours. 2 credits. Prerequisite: Course 60.

80-81-82. Denture Prosthesis Clinic. A course in the clinical practice of the various
types of artificial denture service, including complete denture and partial
denture construction for patients. 180 clinic and laboratory hours. 6 credits.
Prerequisites: Courses 60, 62.

81-82. Denture Prosthesis Lectures. A course of lectures on clinical complete den
ture prosthesis presenting accumulated knowledge on subject with a discussion
of various clinical procedures and problems associated with practical denture
service. 20 hours. 2 credits. Listiak.

90-91-92. Denture Prosthesis Clinic. A course in clinical practice in denture prosthe
sis continuing the work of the junior year. It includes the construction of im
mediate complete denture and cast partials for patients; also presents denture
service for abnormal conditions. 180 hours. Clinic and laboratory. 6 credits.
Prerequisite; Course 80-81-82.

92. Restorative Dentistry Seminar. A correlated series of lectures on clinical
approach to crown and bridge, operative and prosthetic dentistry which over
lap technical procedures and biological concepts. 10 hours. 1 credit. Staff.
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DIVISION OF PEDODONTICS
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62. Pedodontics. A course of lectures including value and aim of pedodontics, diag
nosis, treatment planning, principles of cavity preparation for deciduous teeth,
comparative anatomy of deciduous and permanent teeth, filling materials. 10
lecture hours. 1 credit. Wittich.

80. Pedodontics. A course of lectures including treatment of pulps of deciduous
teeth, restoration of fractured permanent anterior teeth, space maintainers,
dental guidance for adolescent children, topical application of sodium fluoride,
and caries prevention. 10 lectures. 1 credit. Wittich.

82. Pedodontics. Special group demonstrations to students. Clinical course in
cavity preparation and insertion of fillings in deciduous and permanent teeth. 30
clinical hours. 1 credit. Wittich and staff.

90-91. Pedodontics. Clinical training in filling deciduous and permanent teeth,
treatment of pulps of deciduous teeth, restoration of fractured permanent ante
rior teeth, construction of space maintainers, use of stainless steel crowns,
and topical application of sodium fluoride. 90 clinical hours. 3 credits. \Vittich
and staff.

DIVISION OF OPERATIVE DENTISTRY

61,62. Operative Technic. A consecutive two-quarter laboratory course on the
principles of cavity preparation, manipulation of filling materials, and adjuncts
used therewith for sophomore students. Each operation in the laboratory is exe
cuted in repetitive sequence on a plaster tooth, extracted tooth, and typodont.
A series of twenty lectures is integrated with the laboratory procedures. 200
hours. 8 credits. Prerequisite: Dental Anatomy 50-51-52. Simon and staff.

80,81,82. Operative Clinic. Upon satisfactory completion of the technical laboratory
proj ects, the student progresses into the clinic for orientation into practice.
The preliminary indoctrination consists of small group clinics demonstrating
operative procedures on patients. Paired students practice methods of oral
hygiene and maintenance of a dry field on each ot~r before being assigned
patients. During the remainder of the junior year the students continue to
practice operative dentistry on assigned patients under the close supervision of
the staff. 270 hours. 9 credits. Prerequisite: Course 61,62. Simon and staff.

80. Operative Dentistry Lectures. A series of ten lectures covering the introduction
to clinical practice with emphasis on diagnosis and treatment planning. 1 credit.
Prerequisite: Course 61,62. Simon and staff.

82. Operative Dentistry Lectures. A series of twenty lectures on alternative methods
of manipulating filling materials, both the plastic and nonplastic types. 2 credits.
Prerequisite: Operative Dentistry Lectures 80. Simon and staff.

84. Endodontia. A series of lectures on the diagnosis and treatment of pulpal and
periapical involved teeth; supplemented with demonstrations on clinical cases.
1 credit. Prerequisite: Course 61,62. Jensen and staff.

90,91,92. Clinical Operative Dentistry. Upon evidence of satisfactory orientation into
the operative clinic the senior student engages in a clinical practice in which
the requirements for graduation are both qualitative and quantitative. Under
the direction of the staff emphasis is placed upon efficiency and finesse in oper
ating. Practical clinical examinations are held during the final week of the
quarters to determine progress. 240 hours. 8 credits. Prerequisite: 80,81,82.
Simon and staff.
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91. Restorative Dentistry Seminar. A correlated series of lectures on clinical ap
proach to crown and bridge, operative and prosthetic dentistry which overlap
technical procedures and biological concepts. 10 hours. 1 credit. Staff.

DIVISION OF DENTAL ANATOMY

50-51-52. Dental Anatomy. A course of lectures, quizzes, examinations, and labora
tory instruction. Lectures: dental nomenclature with special attention to defini
tion, spelling, derivation, combining, and application of terms used in the vari
ous divisions of dentistry; a detailed study of all deciduous and permanent teeth
including calcification, eruption, decalcification and shedding, tooth form, func
tion, stresses, all phases of occlusion; surrounding and investing tissues; pulp
cavities and anomalies. Laboratory instruction projects included are outline
drawings, plastine modeling, wax carvings individually and as an anatomical
unit, sectioning of teeth. 150 laboratory and lecture hours. 7 credits. Hall and
assistants.

DIVISION OF ORAL DIAGNOSIS AND RADIOLOGY

62. Dental Radiology. A series of lectures and demonstrations on the application
of Roentgen rays for dental diagnostic purposes. The course includes the elec
trophysics of the apparatus, positioning of the films, angulation of the machine,
and processing. 10 lecture hours. 1 credit. Petersen.

80. Oral Diagnosis. A lecture course covering a study of oral examinations, meth
ods of investigation, and the recording of clinical data. 10 lecture hours. 1 credit.
Mitchell.

81. Oral Medicine. A study of the oral manifestations of systemic and local dis
eases. Small group conferences on laboratory procedures for diagnostic pur
poses will be arranged during the winter and spring quarters for senior students.
10 lecture hours. 1 credit. Wahlquist.

82. Radiology Clerkship. During the junior year the student will serve a regular
clerkship in the department of radiology-taking, processing, and mounting den
tal X rays. Concurrent with the clerkship there will be arranged a conference
course for small groups of students in which the radiograph of clinical patients
is read and interpreted. 36 clinical hours. 1 credit. Petersen, Rothenberger.

82. Oral Medicine. A study of the general diagnosis and methods of investigation
related to the clinical and fundamental problems of medicine and dentistry.
10 lecture hours. 1 credi t. Wahlquist.

91. Oral Diagnosis Clerkship and Seminar. The student will serve as a clerk of
admissions in the Division of Oral Diagnosis. Hours arranged. Mitchell.

DIVISION OF PERIODONTIA

81-82. Peridontia Lectures. Histology and pathology of the structures involved in
periodontal disease. Etiology, diagnosis, treatment, and prevention of perio
dontal disease are included in this course. 20 hours. 2 credits. Zander and staff.

81-82. Peridontia Clinic. Clinical practices in the treatment of diseases affecting the
investing tissues of the teeth. 60 hours. 2 credits. Zander and staff.
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90. Periodontia Lectures. A continuation of the previous lectures with emphasis on
occlusion and diseases of supporting tissues as related to systemic complications.
10 hours. 1 credit. Zander and staff.

90. Periodontia Clinic. Clinical treatment of periodontal disease. 90 hours. 3 credits.
Zander and staff.

DIVISION OF ORAL HISTOLOGY AND PATHOLOGY

80. Oral Histology and Pathology. A course of lectures and laboratory covering
the subject of the histology of the teeth and related oral tissues. Adequate em
bryologic considerations are included. Also, lectures dealing with the special
pathology of the oral region. Emphasis is placed on the relation of local patho
logic findings to systemic conditions and to general pathology. The course is
supplemented by outside reading, by laboratory studies, and by clinical demon
strations. 30 lecture hours, 30 laboratory hours. 4 credits. Prerequisites: bac
teriology and pathology. Mitchell.

DIVISION OF ORAL SURGERY

82. Oral Surgery (Anesthesia). Lecture course on local and general anesthesia.
10 hours. 1 credit. Clark and staff.

83. Oral Surgery (Principles of Exodontia). Lecture course introducing the
student to the principles and practice of minor oral surgery of the oral cavity.
Indications for tooth removal, operative technic, precautions against accident,
and postoperative care. 10 hours. 1 credit. Clark and staff.

90. Oral Surgery. Lecture course in technic of removal of unerupted teeth, alveo
lectomy, tooth removals in children and in patients with systemic disease.
Procedure for working in the hospital operating room is discussed. Considera
tion is given to the correlation of the basic sciences of anatomy, pathology,
and physiology to oral surgery in the matter of examinations, diagnosis, and
the treatment of jaw infections and injuries. 20 hours. 2 credits. Clark and
staff.

91. Oral Surgery. Continuation of Course 90. The following special conditions are
discussed and illustrated by lantern slides and motion pictures: wounds of soft
tissues, fractures of the jaws, cysts and benign tumors, diseases of the maxillary
sinus, deformities of the mouth and jaws, special infections, and affections of
the nerves of the oral cavity and adjacent regions. 20 hours. 2 credits. Clark
and staff.

92. Oral Surgery and Hospital Clinics. In the junior year five periods are spent
in observation and assisting in the Oral Surgery Clinic. In the senior year
sixteen periods are devoted to the actual practice of tooth removal, alveolec
tomy, taking of biopsies, and other commonly encountered oral surgical condi
tions. Experience with unerupted teeth, large cysts, fractures, maxillary sinus
infections, and other more complicated conditions is gained by assisting and
observation. Eight periods are devoted to demonstrations, observation, clinics,
and conferences in the University Hospitals. Two periods are spent in the Ad
missions Clinic of the University Hospitals doing oral examinations on the
patients and observing the medical student doing histories and physicals. 90
hours. 3 credits. Clark and staff.
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DIVISION OF ORTHODONTIA

51. Development of Occlusion. An introduction to the postnatal growth of the
dento-facial complex. 20 hours. 2 credits. Speidel.

90. Orthodontic Lectures. Principles and procedures in preventive and corrective
orthodontics. Analysis of cases and treatment planning. 30 hours. 3 credits.
Speidel and staff.

91-92. Orthodontic Clinic. Clinical demonstrations and conferences biweekly through
out the year. 30 hours. 2 credits. Speidel and staff.

METALLOGRAPHY

159. Dental .Metallography. Lectures, recitations, and demonstrations, taking up
the most important metals with special reference to those used in dentistry and
the study of dental alloys from the standpoint of metallography. 20 hours.
2 credits. Dowdell, Jerabek, Mackay.

PATHOLOGY

105.* General and Special Pathology. Circulatory disturbances, metabolic change
in cells and tissues, pigment deposits, inflammations and tumors. Pathology of
selected diseases, tumors, and lesions affecting the mouth and dental structures.
Exercise in gross and microscopic diagnosis. 140 hours. 8 credits. Prerequisites:
Anatomy 59, 61. Dawson and assistants.

PHARMACOLOGY

101. Introduction to Pharmacology. Prerequisites: Physiological chemistry and
physiology. 22 hours. 2 credits. Bieter, Wright, and assistants.

105. General and Experimental Pharmacology. A detailed lecture and laboratory
study of important drugs. Prerequisite: Course 101. 110 hours. 6 credits. Bieter,
W right, and assistants.

106. General Pharmacology. A lecture continuation of Course 105. 22 hours. 2
credits. Bieter, Wright, and assistants.

108. Prescription Writing. Prerequisites: Courses 101, 105, and 106. 11 hours.
credit. Wright.

PHYSIOLOGY

101. Human Physiology. Course in the principles of physiology for dental students
and others. Physiology of cells, muscle, nerve, central nervous system, senses,
blood, circulation, respiration, digestion, metabolism, endocrines, excretion. 154
hours. 10 credits. Prerequisites: courses in physiological chemistry and human
or mammalian anatomy. Staff.

PHYSIOLOGICAL CHEMISTRY

104.H Physiological Chemistry. For freshman dental students. Prerequisite: organic
chemistry. 44 hours. 4 credits. Armstrong, Singer, Frame.

105.*:1: Physiological Chemistry. For freshman dental students. Prerequisite:
Course 104. 100 hours. 6' credits. Armstrong, Singer, Carr.

:l: Microscope required. Students (except medical) may obtain use of microscope by pur-
chasing $6 microscope card from bursar. '

U The student must purchase a $5 physiological chemistry card from the bursar in the
Administration Building. No student will be assigned a desk in the laboratory until he presents
this card. The cost of special chemicals, nonreturnable equipment, and breakage will be charged
against the deposit.



FOUR-YEAR COURSE OF STUDY IN THE
SCHOOL OF DENTISTRY

Fall Quarter \Vinter Quarter Spring Quarter Total
Credo Hrs. Credo Hrs. Credo Hrs. Credo Hrs.

Freshman Year
Dental Anatomy 2 40 3 70 2 40 7 ISO
Denture Prosthesis 4 100 4 100 3 70 II 270
Anatomy, Systemic 6 132 6 132
Anatomy, Head and Neck. 6 132 6 132
Physiological Chemistry 4 44 100 10 144
Bacteriology 6 132 6 132
Development of Occlusion 2 20 2 20

16 316 15 290 17 374 48 980
Sophomore Year

Microscopic Anatomy 8 154 8 154
Pathology 8 140 8 140
Physiology 10 154 10 154
Denture Prosthesis 3 70 3 70
Denture Prosthesis Clinic 2 40 2 40
Operative Technic 4 100 4 100 8 200
Pedodontics I 10 I 10
Radiology I 10 I 10
Crown and Bridge 4 110 4 100 4 110 12 320

15 334 18 354 20 410 53 1098
Junior Year

Pharmacology 2 22 6 110 3 33 II 165
Crown and Bridge Lecture .. I 10 I 10 2 20
Crown and Bridge Clinic .. 2 60 2 60 2 60 6 180
Operative Lecture I 10 2 20 3 30
Operative Clinic 4 120 3 90 4 120 11 330
Denture Prosthesis Lecture I 10 I 10 2 20
Denture Prosthesis Clinic 2 60 2 60 2 60 6 180
Periodontia Lecture I 10 I 10 2 20
Periodontia Clinic I 30 I 30 2 60
Pedodontics Lecture 10 I 10
Pedodontics Clinic 30 I 30
Radiology Clerkship 36 I 36
Oral Diagnosis Lecture I 10 I 10
Metallurgy 2 20 2 20
Oral Surgery Lecture. 10 10 2 20
Oral Pathology 4 60 4 60
Endodontia I 10 I 10

21 392 17 380 20 429 58 1201
Senior Year

Operative Clinic 2 60 3 90 3 90 8 240
Prosthetics Clinic 2 60 2 60 2 60 6 180
Crown and Bridge Clinic 2 60 2 60 2 60 6 180
Orthodontics Lecture 3 30 3 30
Orthodontics Clinic I 15 15 2 30
Oral Surgery Lecture 2 20 2 20 4 40
Hospital-Oral Surgery

Clinics 90 3 90
Oral Diagnosis Clinic 30 I 30
Oral Medicine 10 10 2 20
Periodontia Lectures 10 1 10
Periodontia Clinic 30 30 30 3 90
Pedodontics Clinic 90 3 90
Dental Jurisprudence 10 I 10
Practice Management 10 I 10
Conference 10 10

13 270 16 385 15 405 44 1060
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CONTINUATION COURSE STUDIES
The School of Dentistry offers regularly a series of continuation courses in the

different phases of dentistry. These courses are intended to meet the needs of the
profession for short courses in material not covered in the undergraduate curriculum
and in new developments in research and clinical procedures. Courses are usually
three days to one week in duration and include clinical practice in some areas.
Special bulletins are published listing courses, dates, and costs. These bulletins
are mailed regularly to the graduates of the School of Dentistry, University of
Minnesota, the profession in the territory normally served by the University, and
to others requesting their names placed on the mailing list. Inquiries should be
mailed to the School of Dentistry or the Center for Continuation Study, Minneapo
lis, 14.

1
I

~
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Graduate Work in Dentistry

Purpose
Graduate work in dentistry is offered to meet the need in two areas. The first

is the preparation of qualified teachers and investigators in the various branches
of dentistry. The second is to prepare fully trained specialists for the various fields
of dentistry. The course of study leads to the degree of M.S. in dentistry, a com
bination of the conventional work for the master of science degree plus the achieve
ment of proficiency in some phase of clinical dentistry. Hence, the course requires
two academic years, but most students will require a minimum of three years.

Requirements for Enrolment in the Graduate School
Eligibility-To be eligible for enrolment in this program the applicant

must be a graduate of an accredited school of dentistry and must have achieved
in both predental and dental requirements a superior scholastic record, which shall
be demonstrated by a standing in the top fourth of his graduating class, or by an
average of B or better.

Application for Enrolment-Application to pursue the course of graduate
study should be initiated by a letter to the dean of the Graduate School, requesting
an application form and the appropriate bulletin. This form, completely filled out,
should be submitted to the dean of the Graduate School for evaluation.

Notification of Acceptance-Acceptance for graduate study is contingent
upon the applicant's qualifications, facilities available for the course of study re
quested, and upon vacancies in the area indicated. Notification of acceptance or
rejection will come from the Graduate School office.

Registration-Each student will choose an adviser, normally that faculty
member whose scholastic and research interests most closely parallel his own. He
will secure registration forms in the Graduate School office each quarter during
the periods scheduled for registration, will have them signed by his adviser, and
will present them at the Graduate School office for the approval of the dean of the
Graduate School. Following initial registration in the Graduate School, an advisory
committee will be appointed for each student.

Tuition-The tuition fee for graduate work in dentistry is $75 per quarter
for residents and $120 per quarter for nonresidents. For students who are majoring
in the fundamental sciences, the tuition fee is $35 per quarter for residents and $75
per quarter for nonresidents. (See Assistantships and Fellowships, and Veterans'
Information.)

Requirements for Admission to Candidacy
Period of Trial-The first period of study by a graduate student is a period

of trial. Advance toward the Master's degree will not be officially authorized until
the student has completed one quarter of residence and has demonstrated competence
in not less than 9 quarter credits of graduate work.

Filing of Application-After the completion of 9 credits of graduate work,
an Application for Candidacy form is to be completed and turned in to the Graduate
School office by the student who expects to obtain a Master's degree. The student
will be duly notified of the result of this action. He will then proceed to meet with
his advisory committee for the purpose of outlining the balance of his course of
study.
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Requirements for the Degree of Master of
Science in Dentistry

Program of Study-At the time of enrolment in the Graduate School, the 1
student and his adviser will outline a tentative course of study, which must form .
a consistent plan of work pursued with a definite aim. Following admission to
candidacy, a definite plan of study for the entire course must be formulated by the
student and his advisory committee.

Majar-The aim of the program of study is to achieve mastery of a specific
field of knowledge. This field is designated the major subject. Not less than 18
credits of the study program will be in the major subject. The minimum acceptable
quality in these courses is indicated by a grade of B.

Minor-Each student must select an area of study in the basic sciences which
is logically related to his major subject and his research project. Not less than
9 credits of the study program will be in the minor subject. The minimum accept
able quality in these courses is indicated by a grade of C.

Research and Thesis-Sufficient research work to train the candidate in the
principles and methods of scientific investigation is required. The research project
forms the basis for the thesis.

The M.S. in dentistry is offered under Plan A, the plan which requires a
thesis. Each candidate must submit a thesis. At least 6 months prior to final ex
amination for the degree the title must be filed with the dean of the Graduate School
on a form which may be secured in the Graduate School office. The thesis title must
be approved by the student's adviser and by the Committee on Dental Graduate
Education and Research.

The thesis must reflect independent and intensive work based in part on origi
nal material. It must show ability to perceive problems, plan their solution, and
present the results of this work in an orderly fashion. Familiarity with the litera
ture of this field is expected.

No material which has been published prior to its approval by the thesis com
mittee may be used to meet the thesis requirement for any advanced degree. Candi
dates contemplating publication of any materials which they expect to present for
a thesis should therefore arrange through the Graduate School office to obtain such
approval.

The Master's thesis must be typewritten in quadruplicate, two copies on a
special form of red-bordered paper, the other two on lighter weight bond. Samples
of paper required should be examined in the Graduate School office. Ample margin
should be left for binding purposes. The body of the thesis should be double spaced,
but footnotes may be single spaced. The four copies of the thesis, certified by the
adviser as complete, must be registered in the dean's office of the Graduate School
not later than five weeks before graduation. The thesis will be examined by a
committee appointed by the dean on recommendation of the committee on dental
education and research at the time the thesis subject is submitted. Unanimous ap
proval by the thesis committee is necessary for the acceptance of the thesis. If the
thesis is accepted, the candidate must deposit with the Office of Admissions and
Records, at least three weeks before commencement, a fee for binding two copies
of the thesis, which will be cataloged and deposited in the University Library. The
third copy will be placed in the major department, the fourth copy reverting to the
student.
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Final Examinations-

Written Examination-In addition to the usual course examinations in all sub
jects where such are given, the candidate for the Master's degree will be required
to pass a final written examination in the field of his major. No special final ex
amination is required in the minor. The final written examination will be held not
later than three weeks before commencement. It is given by the members of the
graduate faculty in the major department, the adviser acting as chairman. This
examination shall cover all the work done in the major, and may include any work
fundamental thereto.

Oral Examination-The final oral examination will be held not less than three
weeks before commencement. This examination will be administered by the stu
dent's thesis committee.

The final oral examination will cover all the work offered for the degree, and
may include other work fundamental thereto. At the close of the examination, the
committee will vote upon the candidate, taking into account all of his work. A ma
jority vote is required for approval.

Recommendation by the Faculty-The dean of the Graduate School will
report to the executive committee of the graduate faculty the names of those who
have completed the requirements for the degree, and those duly approved will be
recommended by the faculty to the Board of Regents of the University. Unless ex
cused by the dean of the Graduate School on the basis of a petition to receive the
degree in absentia, all candidates are required to be present at. commencement when
the degrees are conferred.

General Information

Areas in Which Graduate Courses Are Offered-At present graduate
courses of dentistry are offered in the major fields of oral pathology, oral surgery,
orthodontics, restorative dentistry, oral medicine, and periodontia.

Standards-Graduate work in the field of dentistry follows the same general
policies and methods established for graduate work in other sciences. This work
requires high standards of admission, qualified advisers to graduate students, ade
quate laboratories and clinical equipment, courses and examinations in residence,
and evidence of the power of productive research on the part of the student.

Method of Study-The plan of graduate study at the University of Minnesota
implies an entirely different level of educational discipline from undergraduate
course work. In the former each student pursues his individual problem. While
there will be ample consultation and guidance, the individual student's special inter
est in selection of subjects will be the basis for outlining the courses. The general
principle of application of basic science to clinical problems is emphasized through
out.

Graduate Courses

130,131,132,133. Advanced Dental Anatomy. Working under supervision, the student
assists in teaching and participates in the activities of the dental anatomy divi
sion. He also is assigned special problems in the division. Hours and credits
arranged. HaIl.

J
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134,135,136. Advanced Technical Restorative Dentistry. A course in which teach
ing experience is integrated with the technical solution of problems involving
the application of the theories of indeterminate stresses to the more complex
problems of tooth morphology. Hours and credits arranged. Simon, Wittich,
Listiak, Yock, and staff.

137. Advanced Dental Radiographic Technic. A systematic consideration of the
basic factors governing X-radiation emphasizing recent advance in biophysics
with special reference to the technic and material employed. Demonstration
and practice. Hours and credits arranged. Simon and staff.

138. Advanced Oral Diagnosis. A survey course covering the basic principles of
oral examinations, differential clinical diagnostic technics, and treatment
planning. Special topics dealing with oral manifestations of systemic disease
and systemic manifestations of oral disease are assigned for collateral reading.
Hours and credits arranged. Mitchell.

139. Advanced Oral Physiology. Environmental and biological factors in the main
tenance of occlusion and articulation for normal function with correlative em
phasis on the physiology of the musculature. Hours and credits arranged. Staff.

140. Preventive Dentistry. Susceptibility and resistance to dental diseases with par
ticular reference to the role of nutrients, nutritional composition of foods and
the nutrition aspects of dental diseases. An evaluation of community health
programs for caries control. Hours and credits arranged. Staff.

141. Advanced Oral Surgery. Clinical operative experience under supervision on
such conditions as impacted teeth, cysts, fractures, tumors, and other more
major diseases of the mouth and jaws. These activities are pursued in the Oral
Surgery Clinic of the School of Dentistry, and in the Tumor, Plastic, and
Hospital Dental Clinics. A one-year hospital residency, including a period on
anesthesia, is usually taken after the other services have been completed. Hours
and credits arranged. Clark and staff.

142. Oral Surgery Seminar. 1 credit. Hours arranged. Clark.
143. Research in Oral Surgery. Hours and credits arranged. Clark and staff.
144. Problems in Oral Surgery. Hours and credits arranged. Clark and staff.
150. Advanced Orthodontic Technics. Hours and credits arranged. Speidel, Stead

man, McIver.
151. Treatment Procedures in Orthodontics. Hours and credits arranged. Speidel,

Steadman, McIver.
152. Case Analysis. Hours and credits arranged. Speidel, Steadman, McIver.
153. 'Treatment Planning. Hours and credits arranged. Speidel, Steadman, McIver.
154. Advanced Clinical Orthodontics. Hours and credits arranged. Speidel,

Steadman, McIver.
155. Osteology and Myology of the Head. Hours and credits arranged. Steadman.
156. Growth of the Head. Hours and credits arranged. Speidel, Steadman, McIver.
157. Comparative Odontology. Hours and credits arranged. Steadman.
158. Seminar in Orthodontics. Hours and credits arranged. Speidel, Steadman,

McIver.
230,231,232,233. Advanced Clinical Restorative Dentistry. A detailed application of

clinical technics designed to give the student more comprehensive training
in restorative dentistry through studies on clinical material, collateral reading,
and conferences. Special emphasis is placed on research methods and evalua
tion of data. Hours and credits arranged. Simon, Wittich, Listiak, Yock, and
staff.
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234,235,236,237. Research Problems in Restorative Dentistry. To be arranged with
individual students upon application after a critical current and historical re
view of the literature pertaining to the problem has been absolved. Hours and
credits arranged. Simon, Wittich, Listiak.

238,239,240,241. Advanced Clinical Oral Diagnosis. Practical work in the clinic
taking and recording of case histories, making of oral examinations and set
up of a detailed treatment plan. Students are held responsible for the history
and course of disease as well as a detailed knowledge of the treatment. Hours
and credits arranged. Mitchell and staff.

242. Research in Oral Pathology. Hours and credits arranged. Mitchell.
243. Dental Research Seminar. 1 credit. Mitchell.
244. 'Clinical Oral Pathology Conference. 1 credit. Mitchell, Clark.
245. Problems and Research in Orthodontics. Hours and credits arranged. Speidel,

Steadman, McIver.
246. Advanced Periodontia. Practical work in the clinic of examination, diagnosis,

treatment planning, and the various phases of treatment of patients with perio
dontal disease. It includes the practice of curettage, gingival resection, splint
ing of teeth, and balancing the occlusion. Hours and credits arranged. Zander
and staff.

247. Research in Periodontia. There is opportunity to take part in the many
phases of periodontal research that are under way in the laboratory which is set
up for periodontal research. Hours and credits arranged. Zander.

248. Seminar in Periodontia. The etiology of periodontal disease, histopathology of
periodontal symptoms, the treatment of periodontal disease, research in perio
dontia. 3 credits. Zander and staff.



COURSE FOR DENTAL HYGIENISTS

GENERAL INFORMATION
Purpose

The Course for Dental Hygienists is established to fill the need for workers
in the public schools, hospitals, industrial institutions, and dental offices to do
dental prophylactic work and to teach hygiene of the mouth. This type of pre
ventive work is recognized as being one of the great physical needs of our modern
times. A scientific training and cultural background, as thorough as possible in
the two-year course, are aimed to give the student a professional education' and
point of view to work in the semi-independent capacity the nature of her work
demands. The course also includes training in dental assisting and laboratory work
and should make the graduate easily adaptable to the general duties of the private
dental office should that be the field of work selected.

The course requires two academic years of study and leads to the degree of
graduate dental hygienist (G.D.H.). The incorporation of this work in the Uni
versity makes it possible to teach all of the subjects of the curriculum in the appro
priate departments, thus assuring the student of a university contact, and instruc
tions under the best auspices.

The first year's work deals with preliminary science courses and dental technic.
In many respects it corresponds to an academic student program. The second year
is designed to prepare the student for prophylactic service in dental offices, hospitals,
and clinics, and for the teaching of mouth hygiene in health departments and schools.
The dental hygienist must be able to take an active part in education and public
dental health.

After graduation a dental hygienist secures a license to practice by passing
the state dental examination required by the state in which she desires to locate.
In all instances she practices under the supervision of a licensed dentist or director
of a public health program.

Admission

Students are admitted only at the opening of each fall term.

Special Requirements-Applicants for admission to the Course for Dental
Hygienists must be young women between eighteen and thirty-five years of age.
They must be able to pass a satisfactory physical examination given by the Students'
Health Service. One year of high school typing and chemistry are advantageous
(one year of high school chemistry will be required for entrance beginning fall
quarter 1953-54).

Advanced Standing
Students with advanced standing, who enter the Course for Dental Hygienists,

should consult the advisers in Dental Hygiene when planning their programs. A
minimum load of 15 credits each quarter is required.

Two academic years in residence are required for completing the Course for
Dental Hygienists.

Arts and Dental Hygiene
A course leading to the degrees of graduate dental hygienist and bachelor of

arts may be arranged by consulting the dean of the College of Science, Literature,
and the Arts.
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Application Procedure
All inquiries, credentials, and applications for admission to the undergraduate

colleges should be addressed to the Office of Admissions and Records, University of
Minnesota, Minneapolis 14, Minnesota.

Application blanks may be obtained at any Minnesota high school or from
the Office of Admissions and Records of the University of Minnesota.

Students with advanced standing must present their complete transcript of
college credits when applying for entrance.

An admission certificate will be mailed to each student who has met the re
quirements. Students entering from other colleges or universities will also receive
a statement of advanced standing. Instructions for registration will either be en
closed with the admission certificate or will be mailed later-about one month before
the opening of the quarter. Students must present their admission certificates when
they report for registration.

Fees
Tuition fee (per quarter)

Residents of Minnesota
Nonresidents

Matriculation deposit (first quarter only)
Incidental fee ~ (per quarter)
Graduation fee
Special fees:

Examination for credit (after first six weeks in residence)
Special examination';+

Additional course fees as indicated in Class Schedule and locker fees.

. $ 33.00
100.00

5.00
18.85
10.00

5.00
5.00

Privilege Fees-The fee for the privilege of late registration or late pay
ment of fees is $2 through the third day of classes. On the fourth day the fee is
$2.50 and then increases 50 cents per day to a maximum of $5. The fee for late
change of registration is $2.

Part-time Fees-Students not registered for the full course will be charged
tuition at the rate of $2.75 per credit for residents, $8.50 for nonresidents.

Equipment
The University will furnish the larger pieces of equipment needed for the

work in clinic and laboratories, but the student must furnish her own uniforms,
caps, white shoes, and laboratory and operating instruments, textbooks, and supplies.
These instruments and supplies will be needed during the first year and will cost
approximately $75. Lists of required materials will be available for new students
during registration periods.

Prizes
Alpha Kappa Gamma Prize-The active chapter of Alpha Kappa Gamma

sorority presents a gold key to the student graduating from the Course for Dental
Hygienists, who has maintained a scholastic average of B or higher, completed
her entire course at the University of Minnesota, and is approved by the faculty.

Louise C. Ball Scholarship and Prize Fund-Annual scholarship assistance

* Such an examination may be taken only upon approval of the appropriate committee.
~ An incidental fee of $18.85 a quarter is charged each student for which the student

receives privileges such as the Coffman Memorial Union, the Health Service, the Testing
Bureau, the Minnesota Daily including the Official Daily Bulletin, Speech and Hearing Clinic,
Stu~ent Address Book, certain athletic and student activities, and the University Post Office
serVIce.
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is made available to a qualified graduating senior of the Course for Dental Hygien-
ists, or a graduate dental hygienist of the University of Minnesota, who wishes to
further her education in some other department within the University.

PLAN OF INSTRUCTION FOR DENTAL HYGIENISTS

Fall Winter Spring Total
Credo Hrs. Credo Hrs. Credo Hrs. Credo Hrs.

First Year
Anatomy, Elementary 4 55 4 5S
Anatomy, Dental, '.. 2 44 2 44 2 44 6 132
Bacteriology, Elements of 4 66 4 66
Composition, Freshman 33 3 33 33 9 99
First Aid 1 22 1 22
Personal Health 2 22 2 22
Physical Education 0 '33 0 33 0 66
Physiology, Human 4 44 4 44
Physiological Chemistry 4 55 4 55
Prophylaxis, Dental 2 44 2 66 4 110
Zoology, General 66 3 66 4 66 10 198

16 286 17 297 17 308 48 869
Second Year:

Assisting in Dentistry 2 55 2 55 2 55 6 165
Dental Prosthesis and Lab .. 3 66 2 44 2 44 7 154
Dental Prophylaxis .. 2 66 2 66 2 66 6 198
Dental Radiology 2 33 2 33
Dental Health Education 2 55 2 55 2 55 6 165
Economics (Bookkeeping) 3 33 3 33
Oral Histology and

Pathology 2 22 2 22
General Pathology 1 11 1 11
Public Healtb ........................ 3 33 3 33
Psychology, Elementary 55 5 55
Sociology, Introduction to .. 3 33 3 33
Speech, Fundamentals of 3 33 3 33 6 66
Oral Diagnosis 1 11 1 11
Nutrition, Introduction to ... 2 22 2 22

19 352 16 308 18 341 53 1001
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Description of Courses

A "dagger" (t) indicates that all quarters of the course must be completed
before credit is received for any quarter.

First Year

ANATOMY

3. Elementary Anatomy. A brief survey of human gross anatomy including a brief
introduction to histology, followed by a more detailed study of the head and
neck with special emphasis on the teeth and their investing structures. Lectures,
laboratory studies, and demonstrations. Three lecture hours and two laboratory
hours a week for one quarter. 4 credits. Schaar and assistants.

BACTERIOLOGY

1. Elements of Bacteriology. Principles of bacteriology; general survey of patho
genic bacteria, molds, protozoa, and viruses; elements of immunity; sanitary
analysis of water and milk; germicides; bacterial food poisoning. 4 credits.
Staff.

DENTISTRY

7-8-9. Dental Anatomy. A course of lectures, quizzes, examinations, and laboratory
instruction. Lectures: dental nomenclature; special attention to definition, spell
ing, combining and application of terms used in the various divisions of den
tistry; study in detail of all deciduous and permanent teeth including calcifica
tion, eruption, decalcification, and shedding; tooth form, function, stress, occlu
sion; surrounding and investing tissues are discussed in detail; anomalies. Labo
ratory instruction; each student is required to make five drawings of each
permanent tooth; ten plastine carvings; seven wax carvings and a didactic and
wax carving final. One hour of lecture and three hours of laboratory a week
for three quarters. 6 credits. Hall and assistants.

21-22. Dental Prophylaxis. Lectures, demonstrations, and practice in the scaling
and polishing of the teeth, and the teaching of oral hygiene and home care of
the mouth to patients. The work is introduced by practice on manikins followed
by practice on patients in the dental infirmary. One hour of lecture and three
hours of laboratory a week for one quarter and six hours of clinical practice
for one quarter. 4 credits. Bruning, Jackson.

ECONOMICS

32. Beginning Typewriting. For students who have had less than one year of
training. Exemption by passing test. Proper techniques of operating a type
writer; practice in typing letters; manuscript writing; etc. Five hours a week
for one quarter. 1 credit. Peterson.

35. Office Practice for Dental Hygienists. A study of business practices and pro
cedures in a dentist's office: accounts, banking, correspondence, filing systems,
records, etc. Three hours a week for one quarter. 3 credits. Prerequisite: Eco
nomics 32, 33 or equivalent. Peterson.

j
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ENGLISH

4-5-6. Freshman Composition. Practical training in reading and writing. Three
hours a week for three quarters. 9 credits. Staff.

PHYSICAL EDUCATION

Instruction is given in a wide variety of seasonal sports, dance, aquatic, and
body conditioning activities. The basis of selection is determined by the "Ac
tivity Rating" given by the Health Service and also by the interest of the
student. Courses meeting two days a week carry 1 credit while those meeting
three days a week carry 1Y2 credits. Registration takes place the first day of
each quarter at the Norris Gymnasium for Women.

PHYSIOLOGY

1. Elements of Physiological Chemistry. (a) A brief study of the physical and
chemical laws, of the composition of matter, chemical compounds, chemical and
energy changes; of the ionic theory; of gases, and solutions. (b) The physio
logical chemistry of gases, water, salts, carbohydrates, fats, and proteins; of the
nutritive media, of digestive fluids and digestion, of the metabolism, of excretion
and excretory products. Three lecture hours and two laboratory hours a week
for one quarter. 4 credits. Armstrong and staff.

4. Human Physiology. This course covers the following subjects from the stand
point of function of the human: circulation, respiration, digestion, excretion,
metabolism and nutrition, special senses, nervous system, and endocrines. Three
lecture hours and one demonstration hour a week for one quarter. 4 credits.
Prerequisites: 1 qtr. zoology, 1 qtr. chemistry. Staff.

PUBLIC HEALTH

3. Personal Health. Elementary principles of normal body functions; predisposing
and actual causes of disease; ways in which disease may be avoided. Two lec
ture hours a week for one quarter. 2 credits. Not open to students who have
taken Human Biology (G.c. lOC) in General College. Thomson.

ZOOLOGY

1-2-3.t General Zoology. This course is designed to acquaint the student with the
fundamental principles of general zoology. It deals especially with the structure,
physiology, embryology, classification, reproduction, and evolution of animals.
Textbook, lectures, quizzes, and laboratory. Two lecture hours and four labora
tory hours a week for three quarters. 10 credits. Minnich and staff.

Second Year

DENTISTRY

40-41-42. Dental Health Education. A lecture and recitation course in the prepara
tion and presentation of oral hygiene material for various ages, groups, and
occasions. Includes critical analysis of dental literature, audio-visual aids,
display and unit projects, and field work in the public schools. One lecture a
week; six field visits, project laboratories each quarter for three quarters. 6
credits. Bruning.

1
1
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45-46-47. Dental Assisting. Lectures, demonstrations, and practical experience in
surgical and dental assisting in operative dentistry, pedodontia, and orthodontia;
includes materia medica. Six hours a week for three quarters. 6 credits. Staff.

53-54-55. Dental Prophylaxis. A continuation of clinical Dental Prophylaxis;
patient recall, and topical sodium fluoride technic. The teaching of oral hygiene
is emphasized. Approximately 180 hours of actual practice on all types of cases
must be completed. Six hours a week for three quarters. 6 credits. Bruning,
Jackson.

56. General Pathology. An elementary discussion of general pathology including
circulatory disturbances, inflammation and tumors, nutrition, and special consid
eration of selected diseases with reference to those affecting the oral cavity. One
lecture hour a week for one quarter. 1 credit. Wahlquist.

57-58-59. Prosthetic Dentistry and Dental Laboratory. Prosthetic Dentistry: a
course of lectures and laboratory instruction. Lectures: instruments and ma
terials used in dental prosthesis; impression materials and their manipulation;
cast construction; art base construction; construction of trial plates for partial
and complete dentures; the setting-up of artificial teeth; packing, vulcanizing,
curing and polishing dentures and assisting in denture construction. Laboratory
instruction: assisting in impression taking; pouring impressions and making
casts and models; construction of art bases; construction of trial plates and the
setting-up of teeth; occlusion and articulation. Dental Laboratory: a course of
lectures and laboratory instruction. Lectures; instruments and materials used
in the various branches of dentistry; assistant's laboratory duties in such areas
as crown and bridge, operative dentistry, orthodontia, etc.; a study of the ma
nipulation of waxes, investments, metals, plastics, porcelains and cements;
soldering. Laboratory instruction: the construction of indirect dies from various
materials; wax patterns and castings made for all types of cavity preparations;
manipulation of porcelain and plastics; soldering of contact; the manipulation
of synthetic porcelain and dental cements. One lecture a week for three quarters.
120 laboratory hours. 7 credits. Prerequisite: Dental Anatomy 7-8-9. Hall and
assistants.

60. Oral Histology and Pathology. The course includes a resume of the histology
of the teeth and oral tissues, thereby preparing a background for the more
detailed discussion of the special pathology of these tissues. It includes systemic
manifestations of oral diseases, pathology of the mandibular joint and tongue,
and a review of the present status of knowledge concerning dietary influences.
Two lecture hours a week for one quarter. 2 credits. Prerequisite: General
Pathology 56. Radusch.

62. Dental Radiology. A series of lectures and demonstrations on the application
of Roentgen rays for dental diagnostic purposes. The course includes the
electrophysics of the apparatus, positioning of the films, angulation of the
machine, and processing. One lecture hour and two laboratory hours a week
for one quarter. 2 credits. Petersen.

80. Oral Diagnosis. A lecture course covering a study of oral examinations, methods
of investigation, and the recording of clinical data. 10 lectures. 1 credo Mitchell.

PSYCHOLOGY

A. Elementary Psychology. An introduction to psychology with special attention
to its application. 11 :30 to 12 :50 three days a week for one quarter. 5 credits.
Longstaff.

I
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PUBLIC HEALTH

51. Community Hygiene. Elementary concepts of development, spread, and preven
tion of preventable diseases, community programs for their control. 3 credits.
Prerequisite: Course 3, or Human Biology (G.c. 10C) in the General College;
not open to students who have taken Courses 4, 50, 52, or 100. Cowan.

95f. Principles of Human Nutrition. Particular reference to public health. The role
of nutrients, nutritional composition of foods, food requirements, nutritional
aspects of food production and processing, laws and regulations, food habits.
Three lecture hours for one quarter. 3 credits. J. Anderson.

SOCIOLOGY

1. Introduction to Sociology. A study of the characteristics of human group life.
An analysis of the factors associated with the development of human group
life and man's social environment; the structure of the social environment
and its influence upon the individual's behavior. Three lecture hours a week
for one quarter. 3 credits. Martindale.

SPEECH AND THEATER ARTS

1-2. Fundamentals of Speech. Development of basic skills in speech; voice and ac
tion, oral reading, discussion, extemporaneous speaking. 6 credits. Three lecture
hours a week for two quarters. Open to freshmen, sophomores, juniors, or
seniors. Gilkinson, Smith, and others.
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Department of Health
Jerome W. Brower, L.L.B., B.S.L.; M.A., Lecturer; Chief, Section of Departmental

Administration, Minnesota Department of Health
Dean S. Fleming, M.D., M.P,H., Lecturer; Chief, Section of Preventable Diseases,

Minnesota Department of Health
Leslie W. Foker, M.D., M.P.H., Lecturer
Frank J. Hill, M.D., M.P.H., Lecturer; Commissioner of Health, Minneapolis
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William A. Jordan, D.D.S., M.P.H., Lecturer; Director, Division of Dental Health,
Minnesota Department of Health

Ha.rold C. Mickey, B.B.A., Special Lecturer
Abraham B. Rosenfield, M.D., M.P.H., Lecturer; Director, Division of Child

Hygiene, Minnesota Department of Health
John F. Shronts, M.S., M.D., Lecturer
Viktor O. Wilson, M.D., M.P.H., Lecturer; City Health Officer, Rochester

PUBLIC HEALTH ENGINEERING AND SANITATION

Herbert M. Bosch, B.S., M.P.H., Professor
Harold A. Whittaker, B.A., Professor Emeritus
Theodore A. Olson, M.A., Associate Professor
George O. Pierce, M.S., C.P.H., Associate Professor
Richard G. Bond, M.S., M.P.H., Assistant Professor; Public Health Engineer,

Students' Health Service
Russell E. Frazier, B.A., Lecturer; Laboratory Director, Section of Environmental

Sanitation, Minnesota Department of Health
Jack J. Handy, B.S., Lecturer; Director, Environmental Hygiene, Minneapolis

Health Department
Samuel P. Kingston, B.c.E., M.S., Lecturer; Executive Engineer, St. Mary's

Hospital, Rochester
George S. Michaelson, B.Ch.E., M.S., Lecturer; Associate Director, Division of

Industrial Health, Minnesota Department of Health
Wilford E. Park, M.D., Lecturer; Industrial Health Physician, Minneapolis

Health Department
Harvey G. Rogers, Lecturer; Director, Division of Water Pollution Control, Min

nesota Department of Health
Elmer C. Slagle, B.S., M.P.H., Lecturer; Public Health Engineer, Division of

Hospital Services, Minnesota Department of Health
Lyle Smith, B.S., M.S., Lecturer; Public Health Engineer, Division of Water

Pollution Control, Minnesota Department of Health
Frank L. Woodward, B.E., M.P.H., Lecturer; Chief, Section on Environmental

Sanitation, Minnesota Department of Health

PUBLIC HEALTH NURSING

--------, Director, Course in Public Health Nursing
Virginia R. Field, M.S., Assistant Professor
Ann Hauser, R.N., B.S., M.P.H., Assistant Professor
Ruth von Bergen, R.N., M.P.H., Assistant Professor
Irene M. Donovan, R.N., B.S., Lecturer; Executive Director, St. Paul Family

Nursing Society
Heidi Henriksen, R.N., B.S., Lecturer, Industrial Nursing; Consultant, Division

of Industrial Health, Minnesota Department of Health
Ann Nyquist, R.N., Lecturer; Director, Division of Public Health Nursing, Minne

sota Department of Health
Mellie F. Palmer, R.N., M.S., C.P.H., Lecturer; Director, Public Health Nurs

ing, Minneapolis Division of Public Health; Executive Director, Visiting
Nurse Service

Janet c. Wood, M.S.S., Lecturer
Mary H. Connery, M.S., Lecturer
Wanyce C. Sandve, R.N., B.S., Instructor
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HEALTH EDUCATION

Ruth E. Grout, Ph.D., M.P.H., Professor
Clare Gates, Dr.P.H., Lecturer; Director, Health and Medical Care Division,

Community Welfare Council of Hennepin County
Helen Starr, Ph.D., Lecturer; Director, Health, Physical Education, and Recre

ation, Minneapolis Public Schools
Netta \Iv. Wilson, M.A., Lecturer; Public Relations Consultant, Division of

Public Health Education, Minnesota Department of Health

PERSONAL HEALTH

Donald \V. Cowan, M.D., M.S., Associate Professor; Assistant Director, Students'
Health Service

Stewart C. Thomson, M.S., M.D., M.P.H., Associate Professor
Ramona L. Todd, Ph.D., M.D., Associate Professor
Murray B. Bates, M.S., M.D., Instructor
Hally]. Fisher, R.N., Instructor Emeritus
James R. Fox, M.D., Instructor
Phillip D. Kernan, M.D., Instructor

BIOSTATISTICS

Alan E. Treloar, Ph.D., Professor
Lillian Elveback, M.A., Lecturer
Jean Roberts, M.S., Lecturer; Director, Bureau of Public Health Records and

Statistics, Minneapolis Division of Public Health
Eugene A. Johnson, M.A., Instructor
Bernice Erickson, B.S., Instructor

LABORATORY OF PHYSIOLOGICAL HYGIENE

Ancel Keys, Ph.D., Professor; Director, Laboratory of Physiological Hygiene
Josef M. Brozek, Ph.D., Associate Professor
Ernst Simonson, M.D., Associate Professor
Henry L. Taylor, Ph.D., Associate Professor
Joseph T. Anderson, Ph.D., Assistant Professor

HOSPITAL ADMINISTRATION

James A. Hamilton, M.C.S., Professor; Director, Course in Hospital Administration
Ray M. Amberg, Ph.C., Professor; Superintendent, University Hospitals
James W. Stephan, M.B.s., Associate Professor; Associate Director, Course

in Hospital Administration
Helen L. Knudson, M.D., M.P.H., Lecturer; Director, Division of Hospital Serv-

ices, Minnesota Department of Health
F. Hazen Dick, Lecturer
A. Douglas Kincaid, Jr., B.A., Lecturer
Telmer O. Peterson, B.S., M.H.A., Lecturer
Madelyne Sturdavant, Lecturer
Ronald A. Jydstrup, B.B.A., M.H.A., Instructor



FIELD ASSOCIATES

Dorothy Anderson, R.N., B.S., M.P.H., Supervising Nurse, Rochester-Olmsted
County Health Unit, Rochester, Minnesota

Vesta Bowden, R.N., M.A., Director, Public Health Nursing Section, State De
partment of Health, Denver, Colo.

Mattie Brass, R.N., B.S., Director, Division of Public Health Nursing, State
Department of Health, Des Moines, Iowa

Emily Brickley, R.N., B.S., Director, Division of Public Health Nursing, State
Department of Health, Lincoln, Neb.

Helene Buker, R.N., M.A., Chief, Public Health Nursing Section, State Depart
ment of Health, Lansing, Mich.

Agnes Burns, R.N., B.S., Assistant Director, Visiting Nurse Service, Minneapolis,
Minn.

Maude B. Carson, R.N., B.S., Chief, Division of Public Health Nursing, State
Department of Health, Springfield, Ill.

Eunice Claus, R.N., B.S., M.P.H., Director of Nursing and Health Education,
Du Page County Health Department, Villa Park, Ill.

Josephine Daniels, R.N., M.P.H., Director, Division of Nursing, State Depart
ment of Health, Oklahoma City, Okla.

Bernice di Sessa, R.N., B.S., Supervising Nurse, Colorado Springs-EI Paso County
Health Department, Colorado Springs, Colo.

Sophie Fevold, R.N., B.S., Director, Public Health Nursing Association, Des
Moines, Iowa

Roberta E. Foote, R.N., M.A., Director, Public Health Nursing, State Board of
Health, Topeka, Kan.

Helen Frederick, R.N., B.S., Supervisory Nurse, Will County Health Depart
ment, Joliet, Ill.

Margaret Griffin, R.N., B.S., Educational Consultant, Family Nursing Service,
St. Paul, Minn.

Pearl H. Hamilton, R.N., M.P.H., Educational Director, Division of Public
Health Nursing, State Department of Health, Springfield, Ill.

Gladys Heikens, R.N., M.P.H., Supervisor, Public Health Nursing, Weld County
Health Department, Greeley, Colo.

Leeta Holdrege, R.N., Executive Director, Visiting Nurse Association and
Public Health Nursing Division, Omaha-Douglas County Health Depart
ment, Omaha, Neb.

Portia Irick, R.N., B.S., Director, Division of Public Health Nursing, State De
partment of Health, Santa Fe, N.M.

Janet Jennings, R.N., B.S., Director, Bureau of Public Health Nursing, State
Board of Health, Madison, Wis.

Mary A. Johnson, R.N., B.S., Education Consultant, Division of Public Health
Nursing, State Department of Health, Minneapolis, Minn.

Helen Kinney, R.N., M.A., Bureau of Public Health Nursing, Missouri State
Health Department, Jefferson City, Mo.

Lita Korbe, R.N., M.S., Director, Nursing Education, State Department of
Health, Denver, Colo.

Johanna Listner, R.N., B.S., Assistant Supervising Nurse, Will County Health
Department, Joliet, Ill.

Alvida Lower, R.N., B.S., Educational Director, Public Health Nursing Asso
ciation, Des Moines, Iowa.
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Bessie Morse, R.N., B.A., Supervisor, Public Health Nursing, Albuquerque-Ber
nalillo County Health Department, Albuquerque, N.M.

Gertrude Mulaney, R.N., Ph.B., Superintendent of Nurses, Milwaukee Health
Department, Milwaukee, Wis.

Martha Ronayne, R.N., B.S., Director, Nursing Service, Lincoln-Lancaster County
Health Department, Lincoln, Neb.

lone Rowley, R.N., B.S., Assistant Director, Bureau of Public Health Nursing,
State Board of Health, Madison, Wis.

Kathryn Robeson, R.N., Regional Nursing Consultant, Public Health Nursing
Section, State Department of Health, Lansing, Mich.

Clara Rue, R.N., B.S., Educational Director, Milwaukee Visiting Nurse Asso
ciation, Milwaukee, Wis.

Jane Taylor, R.N., B.S., M.A., Director, Topeka-Shawnee County Health De
partment, Topeka, Kan.

Ruth TeLinde, R.N., M.A., Executive Director, Milwaukee Visiting Nurse
Association, Milwaukee, Wis.

Florence Thompson, R.N., B.S., Assistant and Educational Director, Visiting
Nurse Association and Public Health Nursing Division, Omaha-Douglas
County Health Department, Omaha, Neb.

Julia Thompson, R.N., B.S., Director of Nursing Division, Topeka-Shawnee
County Health Department, Topeka, Kan.

Eunice Vandervoort, R.N., B.A., Supervisor, Public Health Nursing, Santa Fe
County Health Department, Santa Fe, N.M.

Laura Weyrich, R.N., M.S., Assistant Supervising Nurse, Rochester-Olmsted
County Health Unit, Rochester, Minn.

Margaret Wilhelm, R.N., B.S., Educational Director, Milwaukee Health De
partment, Milwaukee, Wis.
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SPECIAL LECTURERS

1950-52

Torfine L. Aamodt, B.S., State Entomologist, Minnesota Department of Agri
culture, Dairy and Food, and Assistant Professor, Division of Entomology and
Economic Zoology, University of Minnesota

Albert W. Buzicky, M.S., Associate State EJUomologist, Minnesota Department of
Agriculture, Dairy and Food

Myron F. Clark, Commissioner, Minnesota Department of Agriculture, Dairy
and Food

Duane E. Cozart, Ph.B., Associate Public Health Biologist, Division of Water
Pollution Control, Section of Environmental Sanitation, Minnesota Depart
ment of Health

Grace Cuthbert, M.D., Director, Division of Maternal and Infant Welfare, Health
Department, New South Wales, Australia

Sir Allen Daley, M.D., F.R.C.P., D.P.H., County Medical Officer of Health and
School Medical Officer, London County, London, England

Vivian Drenckhahn, C.P.H., Director, Health Education Service, National Tuber
culosis Association, New York, N.Y.

Carl M. Eklund, M.D., Microbiological Institute, Rocky Mountain Laboratory,
Hamilton, Mont.

Henry E. Erickson, D.V.M., Chief of Food and Dairy Division, St. Paul Bureau
of Health, St. Paul, Minn.
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Raymond Fagan, M.D., Veterinarian, U.S. Public Health Service, Washington, D.C.
Mary D. Forbes, R.N., Educational Programs Branch, Division of International

Health, Washington, D.C.
Wallace C. Fulton, B.A., Director, Division of Public Health Education, Minnesota

Department of Health
Wesley E. Gilbertson, M.S., M.P.H., Sanitary Engineer, Chief of Division of

Civilian Health Requirements, U.S. Public Health Service, Washington, D.C.
L. W. Hackett, M.D., formerly Associate Director of the International Health

Division of the Rockefeller Foundation
Charles H. Holcomb, B.S., Director, Agricultural Products Inspection, Minne

sota Department of Agriculture, Dairy and Food
Alexander C. J anzig, Superintendent of Water Treatment, Minneapolis Water

Works Department, Minneapolis, Minn.
Raymond J. Karpen, M.S.. Lt. Col., M.S.C., Preventive Medicine Division, Office

of the Surgeon General, Department of the Army, Washington, D.C.
Mary G. K. Kawamura, M.P.H., Health Education Consultant, Minnesota Depart

ment of Health
Franklin ]. Kilpatrick, M.P.H., District Public Health Engineer, Minnesota

Department of Health, District 3, Rochester, Minn.
Andie Knutson, Ph.D., Chief, Experimental and Evaluation Service Branch, Divi

sion of Public Health Education, U.S. Public Health Service, Washington, D.C.
Sophie C. Nelson, R.N., Assistant Secretary, John Hancock Life Insurance Co.

and Director, Visiting Nurse Service, Boston, Mass.
Larry E. Ordelheide, B.S., Director, Bureau of Public Health Engineering, Mis

souri State Health Department, Jefferson City, Mo.
Lucile Petry, R.N., M.A., Assistant Surgeon General, U.S. Public Health Service,

Washington, D.C.
Philip L. Riley, M.A., Health Education Officer, Institute of Inter-American Affairs,

Division of Health and Sanitation, Santiago, Chile, South America
William P. Shepard, M.D., Third Vice President of the Metropolitan Life In

surance Company, San Francisco, Calif.
James H. Steele, D.V.M., M.P.H., Chief, Veterinary Public Health, Communicable

Disease Center, Public Health Center, Atlanta, Ga.
Laura M. Stevens, M.P.H., Education Specialist (Health), Office of Indian Affairs,

Aberdeen, South Dakota Area Office, U.S. Department of the Interior
Donald Thimsen, B.S., Assistant Public Health Engineer, Minnesota Department

of Health
Thomas H. Wall, M.s., Public Health Engineer, Rochester Health Department,

Rochester, Minn.
Betty T. Wells, B.S., M.P.H., Health Education Consultant, Minnesota Depart

ment of Health
Ralph L. West, D.V.M., Secretary and Executive Officer, Minnesota Livestock

Sanitary Board, St. Paul, Minn.
Charles C. Wilson, M.D., Professor of Education and Public Health, Yale Uni

versity, New Haven, Conn.
Colonel W. L. Wilson, M.D., Medical Corps, Special Assistant to the Surgeon

General, Washington, D.C.
C.-E. A. Winslow, M.D., School of Public Health, Yale University, New Haven,

Conn.
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SPECIAL LECTURERS IN HOSPITAL ADMINISTRATION

George Bugbee, Executive Director, American Hospital Association, Chicago, Ill.
Arthur M. Calvin, Executive Director, Minnesota Medical Service Inc. and Min

nesota Hospital Service Association, St. Paul, Minn.
Dean Conley, Executive Secretary, American College of Hospital Administrators,

Chicago, Ill.
Graham L. Davis, Hospital Director, W. K. Kellogg Foundation, Battle Creek,

Mich.
Franz Goldman, M.D., Associate Professor of Medical Care, Harvard University,

Boston, Mass.
Don C. Hawkins, Assistant Secretary, St. Paul Fire and Marine Insurance Co.,

51. Paul, Minn. •
Emanuel Hayt, Attorney, Hayt & Hayt, New York, N.Y.
Warren B. Hempstead, Sales Manager, Physicians and Hospitals Supply Co.,

Inc., Minneapolis, Minn.
Vane M. Hoge, M.D., Assistant Surgeon General, U.S. Public Health Service,

Washington, D.C.
Kenneth Holmquist, Director, Minneapolis General Hospital, Minneapolis, Minn.
Victor Johnson, M.D., Director, Mayo Foundation, Rochester, Minn.
Perrie Jones, Librarian, St. Paul Public Library, St. Paul, Minn.
Karl S. Klicka, M.D., Administrator, St. Barnabas Hospital, Minneapolis, Minn.
Sister M. Loretta, Superintendent, St. Mary's Hospital, Duluth, Minn.
Ethel McClure, Supervisor, Hospital Licensing Unit, State Board of Health,

University of Minnesota, Minneapolis, Minn.
Malcolm T. MacEachern, M.D., Director of Professional Relations, American

Hospital Association, Chicago, Ill.
Fred A. McNamara, Executive Office of the President, Bureau of the Budget,

Washington, D.C.
John R. Mannix, Director, Cleveland Hospital Service Association, Cleveland, Ohio
Mabel Mathias, Dietitian, Northwestern Hospital, Minneapolis, Minn.
Russell C. Nye, Administrator, Northwestern Hospital, Minneapolis, Minn.
Lucile Petry, Assistant Surgeon General, U.S. Public Health Service, Washington,

D.C.
Oliver G. Pratt, Director, Rhode Island General Hospital, Providence, RI.
William B. Schaffrath, Director of Personnel, Johns Hopkins University, Balti-

more, Md.
Warren Soderberg, Chief Engineer, Northwestern Hospital, Minneapolis, Minn.
Ray Swanson, Superintendent, Swedish Hospital, Minneapolis, Minn.
W. H. Tusler, Magney, Tusler & Setter, Architects and Engineers, Minneapolis,

Minn.
George C. Ulmer, Jr., President, Physicians and Hospitals Supply Co., Inc.,

Minneapolis, Minn.
Peter D. Ward, M.D., Director, Charles T. Miller Hospital, St. Paul, Minn.
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COURSES IN PUBLIC HEALTH AND HYGIENE

General Statement-The School of Public Health offers a wide selection
of general and professional courses in the field of preventive medicine and public
health. The general courses are designed for the student who desires some knowledge
of personal health and an understanding of the community program that exists for
the promotion of the public health. The professional courses are intended to furnish
technical training for those who seek a career in public health work or who wish
to use technical knowledge and procedures in their future work in allied fields.

Development of the School-Instruction in preventive medicine and public
health has been conducted at the University of Minnesota for more than. half a
century. The course in public health nursing, one of the first in the country, was
established in 1918. In 1922 a separate Department of Preventive Medicine and
Public Health was established in response to the increasing demand for health
education and for trained leaders in public health. Graduate courses in public
health have been offered since that time. In 1935 the University of Minnesota was
selected by the health officers of the adjacent states as the institution to which
they desired to send personnel for public health training under provisions of the
Social Security Act. Curricula for training of health officers and public health
engineers were established at that time. In 1944 the Board of Regents authorized
expansion of the Department of Preventive Medicine and Public Health into a
School of Public Health.

The school is accredited by the American Public Health Association for
work leading to the degrees of master of public health and master of science (with
major in health education); and the program of study in public health nursing
is accredited by the National Nursing Accrediting Services.

The teaching programs have been developed in close collaboration with other
departments in the medical sciences and with departments dealing with collateral
fields of knowledge, in particular with the biological sciences, dentistry, educa
tion, engineering, journalism, the social sciences, and veterinary medicine. Practical
field experience and observation are provided through a close working relationship
with many official and voluntary public health agencies. The Minnesota Depart
ment of Health maintains its offices and laboratories on the Minneapolis Campus
and its staff participates actively in teaching. The public health services of Min
neapolis and St. Paul likewise share in teaching responsibilities. The City-County
Health Unit at Rochester, Minnesota, has been developed with the assistance of
the Kellogg Foundation as a field training area. Supervised field training is als()
available through cooperation of public health agencies elsewhere in Minnesota
and in other states.

Professional Training Courses in Public Health-The School of Public
Health provides courses for the training of health officers, public health engineers,
public health nurses, public health educators, public health veterinarians, vital
statisticians, and hospital administrators. Arrangements can also be made for
special courses of study for other persons with professional training and public
health experience, notably dentists, sanitarians, and laboratory personnel.

The program of study emphasizes training of a coordinated team of profes
sional workers, each member of which has some understanding and appreciation
of the contributions which each of the disciplines makes to the broad field of public
health. To this end all students pursuing courses leading to an advanced degree
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in public health are required to take basic courses in public health administration,
epidemiology, statistics, sanitation, public health nursing and health education.
To this nucleus of required courses, which so far as possible all advanced students
take together, each of the professional groups adds elective courses from their
respective fields of special interest.

The programs of study are arranged as orderly sequences of courses extending
over at least one academic year (three university quarters) of postgraduate work.
Several of the programs extend beyond three quarters in order to provide field
work. In all cases the student should plan to begin work in a fall quarter.

Training in Hospital Administration-A two-year graduate pr'ogram in
hospital administration was established in the school in 1946 with the aid of the
Kellogg Foundation. This program consists of one year of academic study, supple
mented by a year of supervised practical experience. The academic year combines
specialized instruction in hospital administration and basic courses in the funda
mentals of public health. See page 19 for details.

Laboratory of Physiological Hygiene-In 1937 the Laboratory of Physio
logical Hygiene was established at the University as a research and teaching unit
and was made a division of the School of Public Health in 1946. The laboratory
offers unusual opportunities for advanced study in the fields of fatigue, nutrition,
physiology of exercise, developmental physiology and biochemistry, psychoso
matics, performance, and problems of metabolism. Facilities and personnel are
specialized for experimental studies on man. Programs of study are available
which may lead to the degree of master of science or doctor of philosophy.

Summer Session-The Summer Session at the University of Minnesota
consists of two terms, each of 5 to 6 weeks. In each of these terms are concen
trated certain courses that are spread over one or two quarters during the regular
year. Although the offerings for the Summer Session vary somewhat from year to
year, they are planned to make some of the important fundamental courses avail
able each year, with variation as to the supplemental courses. Special workshops
lasting two or three weeks are offered during some summers.

In-service Training Courses--Noncredit, in-service training courses are
offered at the Center for Continuation Study through the cooperation of the School
of Public Health and the director of continuation medical education. These courses
vary in length from three days to two or three weeks and are offered to physicians,
engineers, nurses, hospital administrators, educators or other groups within the
public health field. The faculty for these courses is recruited from the regular uni
versity staff, supplemented by special lecturers.

ADMISSION

Graduate Program-Students studying for the degrees of master of pub
lic health or master of hospital administration should apply for admission to the
School of Public Health. Application blanks will be furnished by the school upon
request. A letter from the college of graduation, certifying to the professional
degree, and an official transcript of the applicant's college record must also ac
company the application. Detailed admission requirements for the several programs
of study are listed under the description of these programs and of the degrees.
Candidates for the degree of doctor of philosophy or master of science should
apply directly to the Graduate School.

Undergraduate Program-Students studying for the degree of bachelor
of science with a major in public health nursing or for the certificate or basic
program in public health nursing should apply for admission to the School of
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Public Health but should request application blanks directly from the Office
of Admissions and Records.

Special Students-Applicants who are deficient in any of the requirements
or whose prior academic record or experience is such as to raise doubt as to
capacity for graduate studies may be admitted as adult special students. The
academic record of all such students will be reviewed at the end of each quarter
to determine eligibility for transfer to degree candidacy. Credits earned as adult
special students will count toward the appropriate degree if the student is so trans
ferred. Students from foreign countries other than Canada are automatically
admitted as adult special students for the initial quarter of residence.

Transfer of Credits-Transfer of not more than 9 credits earned at
other universities may be approved for candidates for Master's degrees, but this
does not shorten the minimum residency requirement of three academic quarters.

Those entering during the fall quarter are eligible to take advantage of New
Students' Week activities. The Moccasin, new students' handbook, may be secured
from the Office of Admissions and Records. Students are particularly urged to
attend the lectures on the library, tour of the library, and lectures on "How to
Study." Students who have not been in school for several years are urged to take
the course in Personal Orientation (How to Study).

DEGREES AND CERTIFICATES

Doctor of Philosophr-A program of study and research leading to this
degree may be elected with a major in public health, in biostatistics, or in physio
logical hygiene. Entrance upon work for the doctor of philosophy degree with a
major in public health will be limited to those who have already completed a
Master's degree in public health or related subjects. A major in biostatistics may
bli elected by those whose interests lie in statistical theories and their application
and do not otherwise include the public health field. Similarly a major in physio
logical hygiene may be elected by qualified students without regard to other public
health courses.

A program of at least three years of study and research is required. A mini
mum of three quarters must be spent in residence at the University of Minne
sota. The general requirements are set forth in the Bulleti'l of the Graduate School.

Master of Science--This degree is available under two plans, the one
involving a minimum of course work plus preparation of a thesis, and the other
embracing more extended course work and the formulation of brief reports in lieu
of a thesis. Three quarters of study in residence at the University are required
in each case. Students may major in public health (concentrating upon one of the
component fields), or in biostatistics or physiological hygiene (with or without
special reference to other parts of the public health program). For detailed in
formation, see Bulletin of the Graduate School.

Master of Public Health-The student who wishes advanced professional
preparation for work in public health is advised to elect the curriculum leading
to the degree of master of public health. The requirements for admission to can
didacy for this degree are those set by the American Public Health Association
as follows:

"Candidates to be admitted for the degree of master of public health may be
either

a. Holders of the degree of M.D., D.D.S., or D.V.M. or equivalent degree
from an acceptable institution; or
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b. Holders of the Bachelor's degree with adequate training in mathematics
and the natural sciences including chemistry and biology; and also quali
fied in some professional capacity to pursue education in public health.

"The latter qualifications may normally be fulfilled either by
(1) Professional academic qualifications in engineering, public health nursing,

education, or some other field of public health representing the equivalent
of at least one year of academic work in addition to the completion of a
four years' course leading to the Bachelor's degree; or

(2) Experience (normally not less than three years) in some field of public
health practice or in teaching of a type acceptable to the schoo!."

A period of supervised field experience in a public health agency is highly
desirable before entering upon this program of study.

All candidates for the master of public health degree must complete a program
of at least three quarters of approved study at the University of Minnesota. This
must include a minimum of 45 credits in courses of graduate grade, including
public health administration, epidemiology, sanitation, public health nursing, health
education, and vital statistics. The program selected must have the approval of
the student's adviser, and a grade average of not less than 1.5 (based on: A = 3,
B = 2, and C = 1) must be attained, including a grade average of 1.5 in all
public health courses and 1.5 in the six basic courses enumerated above. The
student must also successfully pass a comprehensive examination at the end of
the period of study.

Master of Hospital Administration-See page 19.

Bachelor of Science-
1. Major in public health l1uYsillg-A total of 180 credits in approved courses

is required; the usual course load is 15 credits per quarter. The student must
maintain a satisfactory academic standing and may not graduate with less than
a 1.0 grade average in all work as well as a 1.0 average in the major sequence.
For every five honor points in excess of one honor point per credit (A = 3,
B =2, C = 1), the credit hours required for graduation are diminished by one,
but the student must complete all required courses.

At least three quarters in residence are required and at least two of these
must be in the senior year. Basic courses in public health theory must be taken at
the University of Minnesota. If more than five years have elapsed between com
pletion of such courses and earning of the degree, the student's program will be
re-evaluated to determine the desirability of repetition.

2. Major in biostatistics-Registration for courses leading to bachelor of science
degree with a major in biostatistics is in the College of Science, Literature, and
the Arts (see bulletin of this college). The curriculum is of a broadly elective
type and designed for a normal period of study covering four academic years.

Certificate in Public Health Nursing-A certificate in public health nurs
ing is awarded simultaneously with the bachelor of science degree with a major
in public health nursing. Others who have received the Bachelor's degree in any
field from an approved institution and who have been graduated from an accredited
school of nursing, may become candidates for the certificate in public health nursing.
A minimum of 45 credits must be earned in approved courses and field work con
forming to the curriculum set forth in this bulletin. Thirty of the 45 credits in
cluding basic courses in theory, must be taken at the University of Minnesota.
An honor point average of 1.0 must be maintained.
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COURSES FOR MEDICAL HEALTH OFFICERS

Major Advisers: Gaylord W. Anderson, Stewart C. Thomson.

REQUIREMENTS FOR ADMISSION

13

1. The degree of doctor of medicine from an acceptable institution.
2. One year's experience as an intern in an approved hospital, or an acceptable

substitute.

PLAN OF INSTRUCTION

The course of study leading to the degree of master of public health covers a
minimum of three academic quarters. These quarters may be taken in a single aca
demic year or divided among two or more years according to the preference of the
student. In all cases the student should plan to begin in a fall quarter. The follow
ing program of courses is suggested. (See page 22 for description of courses.)

Recommended Courses
No.

P.H.I02,*1I4
P.H.I04*·10s
P.H.106,*122
P.H.I07
P.H.12s*
P.H.126
P.H.133
P.H.140*
P.H.141
P.H.ls3
P.H.170*
P.H.210
Med.20s
Ped.1SS
Po1.Sci.l20·121

P.H.191
Bact. 116
Bact.124
C.W.130-131
Jour.ls0
2001.144-145-146

Title

Environmental Sanitation
Epidemiology
Public Health Administration
Child and Adult Hygiene
Community Health Education Programs
Industrial Health
Mental Hygiene
Vital Statistics I ..
Economic and Social Aspects of Medical Care.
The Hospital and the Community
Supervision in Public Health Nursing
Seminar in Public Health
Tuberculosis .
Contagious Diseases
Municipal Functions and Administration

Elective Courses
Science of Human Nutrition
Immunity
Filterable Viruses
Child Development
Public Relations in Community Service
Animal Parasites and Parasitism

Credits

5
6
6
3
3
3
3
3
3
1
3
1
2
1
6

3
3
4
6
3
9

COURSES FOR PUBLIC HEALTH ENGINEERS

Major Advisers: Herbert N. Bosch and George O. Pierce.

SPECIAL REQUIREMENTS FOR ADMISSION

1. Degree in engineering, preferably in civil, sanitary or chemical engineering.
2. Adequate training in basic and applied sciences, including bacteriology.

PLAN OF INSTRUCTION

The course of instruction leading to the Master's degree covers a minimum
of three quarters of study.

* Required course.
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The program includes training in all phases of environmental sanitation and in
other important branches of public health work. These courses are supplemented
by electives from other departments of the University according to the special
needs and interests of the student.

The following program of courses is suggested (see page 22 for description
of courses) :

Recommended Courses
No...

P.H.102*
P.H.104*
P.H.106*
P.H.110,*111
P.H.112a,b,c
P.H.113a,b,c
P.H.11S
P.H.116
P.H.117·118
P.H.12S*
P.H.1S2
P.H.170*
P.H.210
P.H.212

Title

Environmental Sanitation I
Epidemiology I
Public Health Administration
Biometric Principles and Laboratory
Public Health Engineering-Plan Examinations
Public Health Engineering-Field Investigations
Food Sanitation ..
Public Health Engineering Administration
Sanitary Biology
Community Health Education Programs _ ..
Industrial Hygiene Engineering .. ..
Supervision in Public Health Nursing
Seminar in Public Health
Seminar in Public Health Engineering

Elective Courses

Credits

3
3
3
S
J
6
J
2
9
3
3
3
1

Ar.

P.H.120,121,130,131
P.H.194
Anal.Chem.140
Arch.104
C.E.161
C.E.162,170
C.E.171
C.E.172
C.E.17J
C.E.174
C.E.17S
Ch.E.131
Ch.E.132
Ch.E.140
D.H.S1
D.H.I02
D.H.116
F.T.101
M.E.160
M.E.16S
M.E.169
PoI.Sci.120·121
Soc.161

Advanced Biostatistics
Human Factors' in Industry
Water Analysis
City Planning ....
Hydrology . .. _..__.
Water Supply ..
Sewerage and Sewage Treatment .
Sanitary Laboratory..... .. _ _..
Sanitary Engineering Problems (Water)
Sanitary Engineering Problems (Sewage and Industrial Wastes)
Industrial Waste Disposal
Inorganic Technology ..
Organic Technology .
Water Analysis
Market Milk
Dairy Bacteriology
Milk Secretion
Food Technology
Heating and Ventilation
Advanced Heating, Ventilation, and Air Conditioning
Heating and Ventilation Laboratory _ .
Municipal Functions and Administration
Social Aspects of Housing and Standards of Living

10
3
3
3
3
3
3
3
3
3
3
3
3
2
3
3
3
3
3
3
2
6
3

COURSES FOR PUBLIC HEALTH NURSES

Major Advisers: Ann Hauser, Virginia Field, Ruth von Bergen.

SPECIAL REQUIREMENTS FOR ADMISSION

1. Candidate for Bachelor of Science Degree
(a) Graduation from accredited school of nursing offering satisfactory theo

retical and clinical experience.

* Required courses. P.H. 100 may be substituted for P.H. 104; P.H. 140 for P.H. 110
and Ill; and P.H. 171 for P.H. 170.
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(b) Ability to meet regular entrance requirements of University. If unable
to present approved high school credentials, the student must pass entrance exami
nations. Students who plan to take such examinations should come to the Univer
sity four days in advance of date set for registration. (See Bulletin of General In
formation, obtainable from Office of Admissions and Records.)

(c) Field observation or experience, although not required, is highly desirable.
Advanced standing will be determined upon review of nursing records of ap

plicant. If essential services have been inadequate in basic nursing program, student
may be required to complete additional hospital service.

2. Candidate for Certificate in Public Health Nursing
(a) Graduation from accredited school of nursing.
(b) Bachelor's degree.
(c) Courses in bacteriology, psychology, and sociology. Admission without

these courses may be approved subject to their completion before award of cer
tificate. They may not, however, be substituted for required courses.

3. Candidate for Master of Public Health or Master of Science Degree
(a) Bachelor's degree.
(b) Major sequence in public health nursing, certificate in public health nurs

ing, or equivalent.
(c) At least three years of public health nursing.
(d) Candidates for master of science degree must meet requirements of Gradu

ate School as described in bulletin of that school.

4. Candidate for Master of Public Health Degree with Special Work in Mental
Hygiene

(a) Bachelor's degree.
(b) Major sequence in public health nursing, certificate in public health nurs

ing, or equivalent.
(c) At least three years of public health nursing preferably including two

years of supervisory experience.
(d) Personal interview by person designated by University.

PLAN OF INSTRUCTION

1. Undergraduate Program-The undergraduate program is designed for the
graduate nurse who is seeking a Bachelor's degree with a major in public health
nursing. The program therefore consists of basic courses in public health and
public health nursing supplemented by electives to broaden the educational back
ground and satisfy degree requirements. The student who does not seek a degree
can limit her study to basic public health courses but such a program leads to a
certificate in public health nursing only for students who have previously earned
a Bachelor's degree in some other field of study.

Students may complete the program over consecutive quarters of study or may
attend for as short as a single quarter at a time; this latter arrangement is not
recommended. It is advisable to plan for at least two quarters of work. Students
who plan to remain for longer than one year are urged to register for general
academic subjects in advance of their professional courses.

Field work is an essential part of the program. Supervised practice is re
quired for either the degree or certificate in public health nursing. Field work
cannot be planned unless the student has an average grade of C or better in all
academic work. Application for field experience should be made at least three
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months before the period when it is desired. More valuable experience is avail
able for those who can provide their own cars. While on field work, students are
required to furnish their own uniforms, board and lodging and transportation to
and from the field. They must also devote full time to field work, and may 110t

carry other university courses concurrently.

(a) Basic Program in Public Health Nursing (Certificate Course)

No.

P.H.62·63
P.H.65
P.H.IOO
P.H.133
Ed.81
Soc. 50

or
Soc.91

Title

Principles of Public Health Nursing
Field Work in Public Health Nursing
Elements of Preventive Medicine and Public Health
Mental Hygiene
Introduction to Education for Public Health Nurses
Areas of Social Work .

Case Methods Applied to Study of Human Problems
Electives from School of Public Health

Credits

10
15*

5
3
3
3

3
6

(b) Degree Program (Bachelor of Science Degree)

No. Title Credits

(I) Basic Program as listed above 45

(2) English (The required course will depend upon the results of the English
Placement test which must be taken before the date of registration) 9-15

(3) Social Sciences

Soc.1
SocA9
C.WAO

or
C.W.80

Anth.I·2
or

Anth.1l9

(4) Natural Sciences

Psy.I-2
Bact.53

Introduction to Sociology
Social Pathology
Child Training

Child Psychology
Elective in political science
Electives in history, political
Introduction to Anthropology

Contact of Cultures

General Psychology
General Bacteriology

science, economics

3
3-5

6
5

3

31-33

6
5

(5) Free Electives .

(6) Advanced standing for three years of hospital training approximately

or
Bact.101 Medical Bacteriology

Electives in natural sciences (chemistry, zoology, etc.)
5

10

27-37

.............45

Credits required for degree 180

2. Graduate Program-This program extends over at least three quarters,
preferably four to six. Students are required to take certain courses designed to
familiarize them with the problems of professional groups with whom they will
work in the public health field. These courses are supplemented by others in the
student's field of special interest.

* Exemption from part of this requirement may be given for satisfactory prior ex
perience of six months or more received in an approved agency offering suitable supervision.
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P.H.I02
P.H.104
P.H.I06
P.H.125
P.H.140
P.H.170
P.H.171
P.H.174

COURSES IN PUBLIC HEALTH AND HYGIENE

Required Courses
Title

Environmental Sanitation
Epidemiology .
Public Health Administration
Community Health Education Programs
Vital Statistics .
Supervision in Public Health Nursing
Problems in Public Health Nursing .
Supervision Laboratory

17

Credits

3
3
3
3
3
3
3
2

The balance of the program may be taken as follows:
(a) Electives to provide suitable concentration within some special field of

interest such as supervision, administration or teaching in public health nursing.

(b) Special Program in Mental Hygiene
No.

P.H.I77
P.H.139
P.H.175-176
S.W.240
S.W.275
S.W.282

C.W.140
C.W.141
C.W.166
Ed.C.I.173A
S.W.262
S.W.280

Title

Seminar in Mental Hygiene ..
Field Work in Mental Hygiene
Principles of Social Casework Applied to Public Health
Dynamics of Human Behavior
Social Work Administration
Principles of Group Work

Recommended Electives
Behavior Problems of Younger Children
Bebavior Problems of Older Children
Maturity and Aging
Curriculum and Course of Study Construction
Principles of School Social Work
Community Organization

Credits

2
Ar.

6
3
3
3

2
2
2
3
2
3

The course of study leading to the master of public health with specialization
in mental hygiene requires six quarters, three of which are devoted to field work.

Limited funds are available to help a small number of students defray the cost
of this special training in mental hygiene. The division of mental hygiene in certain
states has funds which may be used for such stipends. The Mental Hygiene Institute
of the National Institutes of Health usually grants stipends to a few students
upon recommendation of the School of Public Health. The student who wishes
to apply for such stipend should so indicate when applying for admission. The
school will not be able to consider application for such a stipend ulltil all data
requested have been received, reviewed, and judged satisfactory.

COURSES FOR HEALTH EDUCATORS

Major Adviser: Ruth E. Grout.

SPECIAL REQUIREMENTS FOR ADMISSION

1. A Bachelor's degree from an acceptable institution.
2. Satisfactory background in (a) basic health sciences including bacteriology,

nutrition, and human physiology; (b) education and educational psychology;
and (c) social sciences including political science and sociology.



18

- - - -~.- -- - - - - - ---,

SCHOOL OF PUBLIC HEALTH

PLAN OF INSTRUCTION

The course of study leading to the Master's degree covers at least four aca
demic quarters, one of which is devoted to field work in an approved training center.

Recommended Courses
No.

P.H.IOO
P.H.I02*
P.H.I04*
P.H.I06*
P.H.12S*
P.H.133
P.H.140*
P.H.170*
P.H.18I*
P.H.190*
P.H.2I0
P.H.227
Ed.C.I.2I7
Jour.ISO

Ed.C.I.104
Ed.C.I.10S
Ed.C.L! 19
Ed.C.L!SO
Ed.C.I.170
Ed.C.I.2S2
Ed.C.I.28S
Ed.Psy.12S
Ed.Psy.IS9
Ed.Psy.293
H.Ed.180
H.Ed.182
Jour.130·131
PoI.Sci.l20·121
Soc. 114
Soc.282

Title

Elements of Preventive Medicine and Public Health
Environmental Sanitation I
Epidemiology
Public Health Administration
The Community Health Education Program
Mental Hygiene
Vital Statistics
Supervision in Public Health Nursing
Principles and Methods in Community Health Education
Field Work in the Community Health Education Program
Seminar in Public Health .
Problems in the Community Health Education Program .
Seminar in the School Health Education Program
Public Relations in Community Service
Electives in education.

Elective Courses
Adult Education
Visual Aids in Teaching
Elementary School Curriculum
Supervision and Improvement of Instruction
Curriculum and Course of Study Construction
Effective College Teaching
Professional Education of Teachers
Social Structure of Student Groups
Personality Adjustment and Mental Hygiene
Psychology of Learning
The School and the Social Order ~ ~.~.~~ .
Comparative Philosophies of Education ~ ~~~.. ~ ~ ~

Communication Agencies and Public Opinion
Municipal Functions and Administration
Rural Social Institutions .. ~ ~.~

Principles of Group Work

Credits

S
3
3
3
3
3
3
3

Ar.
Ar.

I
Ar.
Ar.

2
6

3
3
3
3
3
3
3
3
3
3
3
3
6
6
3
3

COURSES FOR PUBLIC HEALTH VETERINARIANS

Major Advisers: Gaylord W. Anderson and Martin H. Roepke.

This program is offered in cooperation with the School of Veterinary Medi
cine located on the St. Paul Campus of the University.

SPECIAL REQUIREMENTS FOR ADMISSION

Degree of doctor of veterinary medicine from an acceptable institution.

PLAN OF INSTRUCTION

The program of study includes certain public health courses required of all
candidates for a public health degree supplemented by electives of special interest
to the veterinarian. Special attention is given to offerings in veterinary medicine,

* Required of all health education students.
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food technology, dairy husbandry, and bacteriology. Among the courses of special
interest and value are the following:

Recommended Courses
No.

P.H.lOO
P.H.I02,*114
P.H.I03
P.H.104*-lOS
P.H.I06,*122
P.H.llS
P.H.12S*
P.H.140*
P.H.170*
Vet.Med.128
Vet.Med.201
Vet.Med.20S
Vet.Med.240
Bact.I04
Bact.1l6
Bact.124
D.H.1l3
D.H.IIS
D.H.1l8
FoodTech.lOl-102
FoodTech.I04
Pol.Sci.l20-121
Zoo1.l44·14S-146

Title

Elements of Preventive Medicine and Public Health .
Environmental Sanitation .....
Public Health Bacteriology
Epidemiology..... .. . .
Public Health Administration
Food Sanitation
Community Health Education Programs .
Vital Statistics
Supervision in Public Health Nursing .
Veterinary Public Health Practice . .
Advanced Animal and Poultry Pathology
Advanced Animal Bacteriology
Advanced Veterinary Parasitology
Sa;'itary Bacteriology... .. .
Immunology ..
Viruses
Technical Control
Advanced Dairy Bacteriology
Milk Production and Secretion
Food Technology ......
Frozen Food Processing
Municipal Functions . .. ..
Animal Parasites and Parasitism

Credits

S
S
3
6
6
3
3
3
3
2
3
3
3
4
3
4
3
3
3
6
3
6
9

COURSES FOR HOSPITAL ADMINISTRATORS

Major Advisers: James A. Hamilton and James W. Stephan.

SPECIAL REQUIREMENTS FOR ADMISSION

1. Bachelor's degree as attested by certified transcript of applicant's college
record.

2. Course in elements and principles of accounting. May be taken during
Summer Session prior to start of academic year.

3. Letter indicating applicant's previous work experience and reasons for
selecting hospital administration.

4. Recent photograph.

5. Names of three references (preferably connected with hospital, health
or medical field).

6. Personal interview by person designated by the University.

Because of the number of applicants for this program, only a limited number
of students can be accepted. Experience in hospital administration is valuable but
not essential and does not in any way shorten the period of study. Only full-time
students will be accepted as degree candidates, though special students will be ad
mitted to courses under certain circumstances. All correspondence regarding this
program should be addressed to Director, Course in Hospital Administration,
School of Public Health.

* Required of all candidates for master of public health degree.
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PLAN OF INSTRUCTION

This program leads to the degree of master of hospital administration. The
program is of approximately twenty-one months' duration, including one academic
year of three quarters in fulJ-time residence, and one calendar year of supervised
administrative residency. The residency is under university supervision; the school
guides the student but does not assume responsibility for finding the residency.
During the residency the student must prepare an acceptable formal report on a
suitable topic. The curriculum draws upon other university facilities and upon
facilities provided by hospitals within the region adjacent to the University. The
course of study provides a central group of subj ects pertaining directly to hospital
administration, with supplementary instruction in related fields including public
health, medical care and business administration. AlJ students must complete
sixty-siJl credit hours of graduate work and maintain an average of not less
than 1.5 based on A = 3, B =2, and C = 1.

The folJowing program of courses will be folJowed (see page 22 for description
of courses) :

First Year
No.

P.H.lOO
P.H.106
P.H.109
P.H.125
P.H.140
P.H.14l
P.H.16l
P.H.162·l63·164
P.H.165
P.H.166
P.H.167
P.H.168
Econ.16l
Spch.5l

P.H.169

Title

Elements of Preventive Medicine and Public Health
Public Health Administration
Institutional Sanitation
Community Health Education Programs
Vital Statistics
Social and Economic Aspects of Medical Care
History and Development of Hospitals .....
Principles of Organization, and Management of Hospitals
Hospitals in Community Organization
Hospital Clerkship .
Management Problems in Hospital Administration
Orientation to Medical Sciences
General Manpower Economics
Public Speaking and Conference Leadership Technique

Second Year
Administrative Residency

Credits

5
3
3
3
3
3
6

18
1
5
6
3
3
3

12

LABORATORY OF PHYSIOLOGICAL HYGIENE

Major Adviser: Ancel Keys.

SPECIAL REQUIREMENTS FOR ADMISSION

1. Bachelor's degree from an acceptable institution.
2. Evidences of satisfactory background in at least three of the folJowing fields:

biochemistry, physiology, psychology, physical education, medicine, public health.
3. Acceptance of advisory responsibility by one of the graduate faculty members.

PLAN AND PROGRAM OF STUDY

The course of study leading to the Master's degree covers at least three aca
demic quarters but in most cases should be planned to cover at least a fuJI calendar
year. A large part of two or more quarters will ordinarily be required for thesis
work. The actual program will be adjusted to the individual needs of the student
but wilJ be arranged in one of three directions of emphasis: physiological, bio-
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chemical, or psychological. In general, the following courses, or their equivalents,
will be required for the Master's degree:

Elements of Preventive Medicine S
Biometric Principles 3
Biostatistics Laboratory 2
Human Nutrition 3
Seminar 2
Readings in Physiological Hygiene 2
Research in Physiological Hygiene 6
Physiology IS
Graduate level courses in psychology 6
Physiological chemistry or agricultural chemistry, graduate level

courses

No.

P.H.IOO
P.H.IIO
P.H.III
P.H.191
P.H.202
P.H.220
P.H.290
Physiol.1 06

Title Credits

COURSES FOR VITAL STATISTICIANS

Major Advisers: Alan E. Treloar and Lillian Elveback.

SPECIAL REQUIREMENTS FOR ADMISSION

1. Bachelor's degree.
2. Broad training in natural sciences, particularly in biology.
3. Mathematics through calculus desirable but not essential.
4. Evidence of aptitude for quantitative reasoning.

PLAN OF INSTRUCTION

Programs of study leading to the degree of master of science may be taken
without reference to other courses in public health. Programs leading to the master
of public health degree must, however, include basic courses in public health,
supplemented by special courses in statistics and such other courses as seem best
suited to give the student a well-balanced background for work in vital statistics.
Study of procedures in state and city offices for vital statistics will be arranged
as needed.

The following courses are suggested as a basis of first selection:

No.

P.H.IOO
P.H.102*
P.H.I04*-IOS
P.H.I06*
P_H.IIO,111
P.H.120·121,130,131
P.H.12S*
P.H.140,*ISO
P.H.141
P.H.168
P.H.170*
P.H.210
P.H.211
Pol.Sci.121J-121
Math.121-122-123
Jour.ISO
Psy.299
Soc.II1-112

Recommended Courses
Title

Elements of Preventive Medicine and Public Health
Environmental Sanitation I
Epidemiology
Public Health Administration
Biometric Principles and Laboratory
Advanced Biostatistics and Laboratory
Community Health Education Programs
Vital Statistics
Social and Economic Aspects of Medical Care
Orientation to ~ledieal Sciences
Supervision in Public Health Nursing
Seminar in Public Health.
Seminar in Biometry
1\1unieipal Functions and Administration
Mathematical Tbeory of Statistics
Public Relations in Community Services
Tabulating Equipment Laboratory
Population Trends and Policy

Credits

S
3
6
3
S

10
3
6
3
3
3
I
I
6

IS
3
I
6

* Required course-P.H. 100 may be substituted for 104 and P.H. 171 for 170.



DESCRIPTION OF COURSES
EXPLANATIONS

Course Numbering-A course is designated by a department name, a
number, and a letter. It has the same number in whatever quarter it is offered.
The quarter is indicated by letter (f, fall; w, winter; s, spring; su, summer).

Examples:
If-2w, a two-quarter course given in the fall and winter.
lw-2s, the same course given in the winter and spring,
3f,w,s, a one·quarter course given each Quarter.

Room schedules will be posted at 121 Millard Hall.

ABBREVIATIONS AND SYMBOLS

Ar.
Credo
Lab.
Lect.
Prereq.
Rec.

To be arranged or assigned.
Credits.
Laboratory.
Lecture.
Prerequisite.
Recitation.

A parenthetical statement after the description of each course gives the follow
ing information: the number of credits the course carries, the classes to whom it is
open, and the courses prerequisite to it. Abbreviated statemellt: (5 cred.;· j r., sr.;
prereq. 6). Expanded statement: This course carries five credits, is open to juniors
and seniors only, and has for a prerequisite, Course 6 in the same department.

SUBCOLLEGIATE COURSES IN SCHOOL OF AGRICULTURE

Al£. Hygiene. Methods of promotion of health and prevention of disease; funda
mentals of healthful living; individual and community activities against spread
of disease. (I cred.) Bates

A4w. Rural Sanitation. Disposal of excreta, ~ewage, and other waste; location,
construction, and operation of rural water supplies; sanitary production,
handling, processing, and serving of food; control of animals and insects in
volved in the spread of disease; ventilation and air conditioning; farm and
home safety. (3 cred.) Pierce

A6w. Family Care. Hygiene of infancy, childhood, and womanhood; care of ill
ness in the home. (5 cred.) (Limited to 20)

PUBLIC HEALTH

3f,w,s.* Personal Health. Normal body function; causes and prevention of disease;
(2 cred.; fr., soph.; no prereq.; not open to students who have taken G.c.
10C) Thomson

4s.* Health Problems of the Community. Prevention of disease in family and
community. (2 cred.; prereq. 3 or G.c. 10C; not open to students exempted
from P.H. 3 on basis of military service) Fox

* No credit is granted for this course in major sequence in public health nursing curriculum.
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50f,w.* Personal and Community Health. Fundamental principles of health con
servation and disease prevention. (3 cred.; no prereq.; not open to students
who have taken 3, 4, 51, 52, 100 or G.c. 10C) Thomson

5H,w.* Community Hygiene. Community programs for disease control. (3 cred.;
j r., sr.; prereq. 3, or G.c. lOC; not open to students who have taken 4, 50,
52, or 100 nor to students exempted from P.H. 3 on basis of military service)
Cowan

52af,s.* Health Care of the Family. Health of family as a unit; environment;
accidents; disease prevention; prenatal and child hygiene. For home economics
students. (2 cred.; soph., jr., sr.; prereq. Bact. 53, Physiol. 4; not open to
students who have taken 4,50, or 51; to be taken in conjunction with 52b) Todd

52bf,w,s.* Home Nursing and Family Care. Nursing care and observation of
patient; equipment of sick room; care of mother and baby. (1 cred.; to be
taken in conjunction with 52a) Sandve

55w. Nursing and Social Problems in Venereal Disease Control. Epidemiology
and control measures; individual and family problems. (2 cred.; prereq. 100
and 62 or Soc. 50-51, public health nurses and sociology majors only) Field

57w.* Health of Infant and Preschool Child. Infant and maternal mortality;
growth and development of child; care and feeding of normal infant; pre
vention and correction of defects. (2 cred.; jr., sr.; prereq. 4, or 50, or 51,
or 52, or 100) Boynton

58s. Maternal and Child Hygiene. Health care during maternity cycle and through
preschool years; problems, programs, and community facilities. (3 cred.;
nurses; prereq. 62 and 100) Boynton

59w,s.* Health of the School Child. Disease control; health appraisal; emotional
problems; school environment; accident prevention and emergency care. (3
cred.; prereq. 3 and 4, or 3 and 51, or G.c. 10C and 4, or G.c. lOC and 51,
or 50, or 52, or 100. Exemption from P.H. 3 on basis of military service not
acceptable as substitute for personal health course) Thomson, Anderson

60f,s. Tuberculosis and Its Control. Current concepts of tuberculosis and its prob
lems; development and operation of control programs. (2 cred.; nurses, others
by permission; prereq. 4, or 50, or 51, or 52 or 62 and 1(0) Myers

62f,w.t Principles of Public Health Nursing 1. Trends, principles, and techniques;
family health guidance. (5 cred.; public health nurses, others by permission;
prereq. 100 or concurrently) Sandve

63w,s.t Principles of Public Health Nursing II. Organization; program planning;
evaluation; professional problems. (5 cred.; public health nurses; others by
permission; prereq. 62, 100 or concurrently with 100) Hauser

64w. Public Health Nursing in Chronic Diseases. Major chronic diseases; social
and psychological factors; nursing responsibilities in prevention, care, and
rehabilitation. (3 cred.; prereq. 62 and 100 and public health nurses; others
by permission) Hauser

65f,w,s. Field Work in Public Health Nursing. Practical experience under direc
tion of staff of a public health agency. (15-16 cred.; prereq. 62 and 100 and C
average in all courses) Field

69f,s. Nursing in Health Programs for School-Age Children. Health needs;
organization and administration of school health programs; nursing functions.
(3 cred.; prereq. 62, 63, 100 or concurrently with 63, or by permission) Field

* No credit is granted for this course in major sequence in public health nursing curriculum.
t To receive credit for this course the student must complete both Courses 62 and 63.
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70f,w,s. Practice Teaching in Horne Nursing or Child Care. Practice in planning
instruction and in teaching adults. (Cred. ar.; jr., sr.; prereq. 65, Ed. 81, or
permission of instructor) (Enrolment limited) Sandve

75w. Introduction to Environmental Sanitation. Principles of urban and rural
sanitation relating to water, food, wastes, housing, air, insects, rodents. (3 cred.;
prereq. 3 credo in public health) Bond

90s. Statistics in Medicine. Classification and measurement; frequency propor
tions and probability; association; chance variation and judgment of signifi
cance. (2 cred.; medical students or by permission) Treloar

91£.§ Physiological Hygiene. Basic physiological principles and facts. (4 cred.;
jr., sr.; prereq. 8 credo in chemistry and 4 credo in human anatomy or equiva
lent) Brozek, Taylor

92w.§ Physiological Hygiene. Effects of exercise, nutrition, environment and age
on performance and health. (4 cred.; jr., sr.; prereq. 91 or equivalent; pri
marily for students in physical education and public health) Brozek, Taylor

95f. Human Nutrition. Particular reference to public health. Nutritional values
of foods, food utilization and requirements, food management, nutrition edu
cation. (3 cred.; prereq. courses in chemistry and biology or consent of in
structor) J. Anderson

100f,s. Elements of Preventive Medicine and Public Health. Occurrence and pre
vention of communicable, degenerative, and industrial diseases; protection
of food, water, and milk; maternal and child health. (5 cred.; 6 credo for
medical students; prereq. 3 or 50, and course in bacteriology) Anderson,
Thomson

101£,w,s,su. Public Health Administration and Field Work. Field trips to ac
quaint student with community health programs. (2 cred.; senior medical
students only) Thomson

102f. Environmental Sanitation 1. Methods for promoting man's health and com
fort by controlling environment. (3 cred.; sr., grad.; prereq. 50 or 51 or 100
or concurrently with any of these) Pierce, Olson

103f,w,s. Public Health Bacteriology. Bacteriologic and serologic diagnosis, public
health laboratory administration and methods. (Cred. ar.; grad.; prereq. Bact.
101-102, 116 and permission of instructor) Bauer

104w-105s. Epidemiology. Factors underlying spread of infectious diseases, with
detailed discussion of selected diseases; simple statistical and epidemiologic
methods. (3 credo per qtr.; jr., sr., grad.; prereq. 100; 140 or 110-111 must
be taken concurrently or previously) Ar.

106£. Public Health Administration. Structure, basic functions, and activities of
public health agencies. (3 cred.; prereq. 100) Anderson

107f. Child and Adult Hygiene. Maternal, child and adult hygiene in public health
programs. (3 cred.; physicians, others by permission; prereq. 100) Boynton
and associates

109s. Institutional Sanitation. Sanitation practices in hospitals and other institu
tions. (3 cred.; 100 and 106; for hospital administrators, others by permission)
Bosch, Pierce, Olson, Bond

110f,s. Biometric Principles. Univariate distributions, normal correlation, simple
tests of significance. (3 cred.; sr., grad.; 111 must be taken concurrently)
Treloar, Johnson

111£,s. Biostatistics Laboratory. Practical training in techniques discussed in
110, which must be taken concurrently. (2 cred.) Johnson, Erickson

§ Both quarters must be completed for credit except with special permission of instructor.
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112. Public Health Engineering-Plan Examinations (prereq. 102 or permission;
engineers)
112af. Water Supplies. 1 credo Bosch, Pierce.
112bw. \'\Taste Disposal Systems. 1 credo Bosch.
112cw. Swimming Pools and Plumbing. 1 credo Pierce

113. Public Health Engineering-Field Investigations (Prereq. 102; engineers,
others by permission)
113aw. Water Supplies. 2 credo Bosch, Pierce
113bs. Waste Disposal. 2 credo Bosch.
113cs. Swimming Pools and Plumbing. 2 credo Pierce

114f.* Environmental Sanitation II. Public health supervision of activities in the
field of urban and rural sanitation. (2 cred.; prereq. 102 or concurrently)
Bosch

115w. Food Sanitation. Sanitary problems in production, processing, and distri
bution" of milk, meat, shellfish, and other foods; methods of public health super
vision. (3 cred.; prereq. 100 and 102) Olson

116s.* Public Health Engineering Administration. Administrative organization
of environmental sanitation activities. (2 cred.; prereq. 102, 100 or 104 and
106 and two of the following: 112, 113, 115) Bosch

117f-118w. Sanitary Biology. Survey of plant and animal forms important in en
vironmental sanitation, with special reference to disease vectors. (3 credo
per qtr.; prereq. permission of instructor) Olson

119f,w,s,su. Field Practice in Environmental Sanitation. (Cred. ar.; permission of
instructor) Ar.

120w. Advanced Biostatistics I. Exact sampling distributions (t, x2
, F); small

sample tests and their power; analysis of variance. (3 cred.; prereq. 110
with grade not lower than C; 121 must be taken concurrently) Elveback

121w. Advanced Biostatistics Laboratory I. Applications of theory discussed in
120, which must be taken concurrently (2 cred.) Elveback

122w. Public Health Administration Problems. Budgeting; program planning;
appraisal of public health procedures. (3 cred.; prereq. 106) Anderson

123f,w,s. Topics in Public Health. Selected readings in public health with dis
cussion based on these readings. (Cred. ar.; prereq. permission of instructor)
Staff

125s. Community Health Education Programs. Development of community-wide
health education programs; group procedures; community organization; public
relations; selection, development and use of media. (3 cred.; prereq. 100, 106)
Grout

126s. Industrial Health. Industrial hazards and their control. (3 cred.; prereq.
100, Chern. 1-2 or equivalent, or permission of instructor) Foker

127s. Industrial Health-Nursing Aspects. Organization and administration of
nursing service in industrial health programs. (l cred.; to be taken in con
junction with 126) Henriksen

129f,w,s. Field Work in Industrial Nursing. Visits to selected industrial health
services; supervised experience in industrial medical unit. (Cred. ar.; prereq.
65) Ar.

130s. Advanced Biostatistics II. Correlation and regression with two or more
variables; further discussion of x2 and analysis of variance. (3 cred.; prereq.
120 with grade not lower than C. Course 131 must be taken concurrently)
Elveback

131s. Advanced Biostatistics Laboratory II. Applications of theory discussed in
130, which must be taken concurrently. (2 cred.) Elveback

* Students who have taken Courses 112. 113, or 116 will not be given credit for Course 114.
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1

133w,s. Mental Hygiene. Emotional factors underlying wholesome family rela
tions; problems interfering with successful adjustment in family and com
munity. (3 cred.; prereq. 62 or experience in public health nursing) Wood

135s. Conservation of Hearing. Detection, prevention, and amelioration of hear
ing impairments. (1 cred.; prereq. 62, 100 or concurrently) Boies and asso
ciates

136s. Sight Conservation. Conditions that impair human vision; community pro
grams of vision testing and correction of defects; sight conservation. (1 cred.;
prereq. 62, 100 or concurrently) Hansen and associates

137s. Dental Health. Conditions resulting in tooth decay and loss; preventive
and corrective measures; mouth hygiene; community programs for dental
health. (1 cred.; prereq. 62, 100 or concurrently) Jordan

139f,w,s. Field Work in Mental Hygiene. Experience in gaining further insight
into handling problems of human dynamics in all age groups. (Cred. ar.;
permission of instructor) von Bergen

140w. Vital Statistics I. Official sources; population changes; rates; trends; signifi
cant differences. (3 cred.) Treloar

141s. Social and Economic Aspects of Medical Care. Social and economic forces
affecting administration and financing of medical care; sickness insurance,
group hospitalization; concern of government in provision of medical care.
(3 cred.; permission of instructor) Mickey

142s. Medical Economics. Economic problems of medical and hospital care for
the community; programs for medical care and health and hospital insurance.
(2 cred.; senior medical students only) Mickey

150s. Vital Statistics II. Sources of error in vitality records; adj ustment procedures;
morbidity and survival rates; the life table and its application in medical
problems. (3 cred.; prereq. 140 or equivalent with grade not lower than C.
Offered only when demand warrants.)

152f,w,s. Industrial Hygiene Engineering. Field and laboratory methods used by
industrial hygiene engineers in study and control of occupational health
hazards. (3 credo ; permission of instructor) Pierce

153s. The Hospital and the Community. Functions and classifications of hospitals;
organization and relation to health care and to public health agencies. (l cred.;
permission of instructor). Stephan, Hamilton .

161f. History and Development of Hospitals. Functions; ownership and control;
promoting and building new hospitals; integrated service; national associa
tions and foundations. (6 cred.) Hamilton, Stephan

162f-163w. Principles of Organization and Management of Hospitals. Depart
mental structures and functions; organizational principles and practice. (6 credo
per qtr.) Stephan, Hamilton

164s. Principles of Organization and Management of Hospitals. Personnel de
partment; legal liability; reports; budgeting and insurance problems. (6 cred.;
prereq. 162, 163) Stephan, Hamilton

165w. Hospitals in Community Organization. Relationship to health departments,
relief agencies, councils of social agencies, and national health agencies.
(l cred.) Stephan

166w. Hospital Clerkship. Assignment to local hospital for surveyor solution of
special problem. (5 cred.) Stephan

167s. Management Problems in Hospital Administration. Assignment and solution
of specific managerial problems. (6 cred.; prereq. 162, 163, to be taken con
currently with 164) Hamilton
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168f. Orientation to Medical Sciences. Medical terminology, applied anatomy and
physiology. (3 cred.) Thomson

169. Administrative Residency. Field work of one calendar year's duration in ap
proved hospital; weighted rotation through departments, and solution of
special problems. Stephan

170w. Supervision in Public Health Nursing. Supervision as guidance; methods;
administrative functions; preparation and selection of supervisors. (3 cred.;
prereq. 100, 133 and experience in public health nursing, or by permission) Ar.

17lf,w,s. Problems in Public Health Nursing. Methods of public health nursing;
studies; preparation of a study. (Cred. ar.; prereq. 170 or permission of in
structor) Ar.

173f,w,s. Field Work in Supervision in Public Health Nursing. (Cred ar.;
public health nurses only; prereq. 170 or permission of instructor) Ar.

174f,w,s. Supervision Laboratory. Critical analysis of supervisory problems, pro
cedures and methods. (Cred. ar.; prereq. 170 or concurrently; public health
nurses only) Ar.

18lf,w,s. Principles and Methods in Community Health Education. Group pro
cedures; community organization; public relations; development and use of
media. (Cred. ar. ; permission of instructor) Grout and associates

190f,w,s. Field Work in Community Health Education. Three months of super
vised field experience. (Cred. ar.; prereq. 125, 181, 227) Grout and associates

191 w. Science of Human Nutrition. Surveys; nutritional status; undernutrition;
malnutrition; dietetics in social relief and medical practice. (3 cred.; con
sent of instructor) J. Anderson, Keys

192w. Physiology of Exercise. Muscular efficiency, training, deconditioning, effects
of exercise on physiological systems. (4 cred.; prereq. 92 or Physiol. 103 or
equivalent, and permission of instructor) Taylor, Simonson

194w. Human Factors in Industry. Job requirements, physiological cost of work,
industrial fatigue, hazards, accidents, absenteeism. (3 cred.; sr., grad.; cQnsent
of instructor) Brozek

200f,w,s. Research. Opportunities will be offered by the school and by various
coordinated organizations for qualified students to pursue research work.
(Cred. ar.) Staff

20lf,w,s. Topics in Biometry. Studies in special topics for advanced students.
(Cred. ar.; prereq. 120, 130, and permission of instructor) Treloar and
associates

202f,w,s Seminar in Physiological Hygiene. Nutrition; tests and measurements
of human physical fitness; gerontology; adaptation in health and disease,
circulatory ~namics; and related topics. (1 cred.) Staff

210f,w,s. Seminar in Public Health. (Cred. ar.) Staff
21lf,w,s. Seminar in Biometry. (Cred. ar.) Treloar
212f,w,s. Seminar in Public Health Engineering and Sanitation. (Cred. ar.) Bosch
215f,w,s. Maternal and Child Health. Administration of well-child and ante-

partum conferences. Psychosomatic problems of children. (Cred. ar.; physi
cians only; permission of instructor) Boynton

220f,w,s. Readings in Problems of Physiological Hygiene. (Cred. ar.; permission
of instructor). Keys and staff

227f,w,s. Problems in the Community Health Education Program. Independent
study and experimentation in health education. (Cred. ar.; prereq. permis
sion of instructor) Grout and associates

290f,w,s. Research in Physiological Hygiene and Related Areas. (Cred. ar.) Staff
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GENERAL INFORMATION FOR ALL STUDENTS

EXPENSES

1. Tuition fee per quarter*
Resident (full schedule)
Nonresident (full schedule)
Resident, per credit hour
Nonresident, per credit hour

2. Matriculation deposit*
For Graduate School 3.00
For others 5.00

3. Incidental fee per quarter* 18.85
4. Special course fees are charged in addition to the regular tuition

as follows:

COURSE FEES

65,119,125,129,139,173 .
181
140,150 .
121,122,131 ..
111
169,190

UNIVERSITY FEES

$1.00 per credit
2.00 per credit
1.00 per quarter
1.50 per quarter
2.00 per quarter

100.00

The university year, extending from October to June, is divided into three
terms called quarters. On the specified dates (see Calendar in Bulletin 0/ General
In/ormation) prior to the opening of each quarter, the following fees are due from
each student: (a) tuition, (b) incidental, and (c) such special fees and deposits
as may be required. Payment of fees cannot be deferred. See Privilege Fees, Bulle
tin 0/ General In/orlllation, for further instruction on late registration and late pay
ment of fees.

Checks and drafts received in payment of any fee whatsoever are accepted
subject to final payment in cash or solvent credits; and all banks in the banking
routine of collection of such items are accepted by the student as his own agents,
and not those of the University, whether such items be sent directly or indirectly
to the payer bank.

RESIDENCE DORMITORIES

For Women-Comstock Hall on the Mississippi River Road houses 378
girls and Sanford Hall at 1100 University Avenue Southeast accommodates 275.
The charge for board and single room is $205 to $210 per quarter; for occupants of
double rooms, $178 to $193 per quarter. All applications for residence must be made
for the entire school year. Communications requesting residence or regarding prices

* I f a student receives a stipend under the terms of the Social Security Act the university
recorder should receive official authorization from the State Department of Health as to the
payment of university fees before time of registration. The tuition amounts indicated are for
registration in the College of Science, Literature, and the Arts, the College of Education, the
Graduate School, and for all student. in the School of Public Health. For tuition rates for other
colleges, the Bulletin of Gcnaai lnfarmat;o" should be consulted.
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or other details should be addressed to the director of residence halls for women.
Cooperative houses, each in charge of a chaperon, offer comfortable homes for

about 145 women. By assisting with the work of the houses, the students are able
to keep expenses to $30 a month. Applications may be made to the director of
Winchell Cottages, 212 Twelfth Avenue Southeast.

For Men-Centennial Hall houses 515 men and Pioneer Hall accom
modates 536. The charge for board and single room is $207.50 to $217.50 per
quarter; for occupants of double rooms, $192.50 to $211.50. All applications for
residence must be made for the entire year. Communications requesting residence or
regarding prices or other information should be addressed to the Director of
Centennial Hall.

ROOMING HOUSES

Room and board may be secured in approved rooming houses accommodating
either men or women. Room rent varies from $20 to $25 per month for a single
room, and from $16 to $20 per month for a double room. Board at present prices
may be secured for $10 to $12 per week for two meals per day. However, the ma
jority of rooming houses are without board. For lists of approved rooming houses
consult the Housing Bureau, 209 Eddy Hall, University of Minnesota.

FURTHER INFORMATION

For further details regarding admission, expenses, health service, scholarships,
etc., consult the Bulletin of General Information which may be obtained upon re
quest. Addres. Dean of Admissions and Records, University of Minnesota.
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DEPARTMENT OF PHYSICAL MEDICINE AND
REHABILITATION

COURSES IN PHYSICAL AND OCCUPATIONAL THERAPY

Admission Requirements
Applicants for admission to the freshman year of either the Course in Physical

Therapy or the Course in Occupational Therapy must meet the entrance require
ments of the College of Science, Literature, and the Arts. (See Bulletin of General
Information.) Graduates of accredited high schools may enter at the beginning of
any quarter, but the curricula as outlined are based on entrance in the fall quarter.
If a student enters at any other quarter, it may be necessary to attend Summer
Sessions to make up the irregularities thereby incurred in the program. The se
quence of courses in the last two years cannot be altered and must begin in the
fall quarter.

At the end of the sophomore year, students having a total of 90 quarter
credits, including the required courses listed on page 7 for physical therapy and
on page 9 for occupational therapy, or their equivalents, may make application
for entrance into the Department of Physical Medicine and Rehabilitation of the
Medical School. Quality credits earned at the University will count toward
entrance. Application blanks may be obtained in either the Physical Therapy or
the Occupational Therapy office, and they must be filed, complete with transcripts
of college work to date, before July I of the year in which the student expects
to enter one of the courses as a junior. Selection of students will be based on
scholastic standing (particularly in the basic science courses for physical therapy)
and upon character and personal fitness as disclosed by personal interview. Selec
tions will be made as early as possible and students notified promptly. Those ac
cepted will then transfer into the Medical School, Department of Physical Medi
cine and Rehabilitation, Course in Physical Therapy or Course in Occupational
Therapy. Students attending institutions other than the University of Minnesota
during their freshman and sophomore years must meet the same requirements for
admission. Nonresidents note section on Admission in the Bulletin of General
Information.

The Council on Education and Hospitals of the American Medical Association
has not sanctioned the acceptance for credit of courses in physical medicine taken
in the Armed Forces; however, blanket credits earned in the service may count as
electives toward graduation.

Graduates of courses from hospitals offering three years of nursing will
receive 45 credits (one year's work) to be applied toward the physical or occupa
tional therapy degree. If anatomy and bacteriology were taken in the nursing work,
the student will be exempt from those prerequisites to the physical and occupa
tional therapy courses.

Each student must pass a physical examination in the Health Service of the
University. Any student who is not considered physically able to do the work re
Quired of physical or occupational therapists may be rejected.

Further information on the admission requirements may be obtained from the
Physical Therapy office, 204 Temporary building West of the Hospitals (TWH),
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for the Course in Physical Therapy, or from the Occupational Therapy office,
209 TWH, for the Course in Occupational Therapy.

Fees
The quarterly fee for the freshman and sophomore years is $33 for residents

of Minnesota and $100 for nonresidents, payable at the beginning of each quarter.
Tuition for the last two years, in the Medical School, is $45 for residents and
$115 for nonresidents.

Applicants who are not legal residents of Minnesota must pay a credential
examination fee of $5 at the time of application for admission to the University.

In addition to tuition, each student is charged an incidental fee of $18.85
each quarter. Laboratory fees may be instituted or modified at any time by action
of the Board of Regents.

A matriculation deposit of $5 is required, payable with the tuition of the first
quarter in residence, as a guarantee for the return and protection of university
materials and equipment, the balance to be refunded automatically upon the stu
dent's withdrawal or graduation.

During the junior year the student is expected to provide white uniforms and
white duty shoes for the clinical practice work.

For more detailed information concerning the cost of attending the Univer
sity of Minnesota, see the Bulletin of General Information.

Scholarships and Loans
Scholarships to the University of Minnesota Course in Physical Therapy are

obtainable through the National Foundation for Infantile Paralysis, Inc. To be
eligible for such a scholarship in the senior year, the student must satisfy the
requirements of the Foundation. Further information may be obtained from the
office of the National Foundation for Infantile Paralysis, Inc., 120 Broadway,
New York 5.

Information on loans and scholarships from the University of Minnesota may
be obtained from the Bureau of Student Loans and Scholarships, 211 Eddy Hall,
University of Minnesota.
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PHYSICAL THERAPY

GENERAL INFORMATION

Physical therapy is that part of medical science concerned with the treatment
of disease or inj ury by physical means. It includes the use of heat, cold, light, water,
electricity, massage, exercise, rest, and climate. Many of the treatment techniques
are carried out by trained personnel called physical therapists who work under the
direction of physicians but who are not, themselves, medically trained. They stand in
much the same position in relation to the doctor as do nurses, occupational thera
pists, or medical technologists, assisting him and carrying out treatments under
his supervision.

Because of the complexity of equipment to be used and the exacting nature
of the duties to be performed, it is essential that the physical therapist be adequately
trained in the fundamental sciences. A satisfactory foundation of anatomy, physi
ology, pathology, physics, and psychology must be laid upon which may be built
a functional knowledge of the phases of medicine, surgery, and neurology, which
are necessary for the intelligent application of physical therapeutic techniques in
the treatment of disease and injury.

It is the purpose of the course described in this bulletin to prepare such well
trained physical therapists to take their place in the wide field of medicine and
perform their duties intelligently and efficiently to the benefit of the patient.

The University of Minnesota offers a four-year curriculum leading to the
degree of bachelor of science in physical therapy. This course is primarily designed
for students who have had no previous training or experience in physical therapy.

Recognition of such training is afforded by registration with the American
Registry of Physical Therapists which is administered jointly by the American
Medical Association and the American Congress of Physical Medicine. Its head
quarters are at 30 North Michigan Avenue, Chicago, Illinois. This registry qualifies
graduates of accredited schools of physical therapy by examination and provides
a national bureau to regulate the standards of physical therapists. All graduates
of the University of Minnesota Course in Physical Therapy are required to pass
the registry examination and become registered therapists. They also join the
American Physical Therapy Association, a national organization interested in
advancing the standards and interests of physical therapists.

CURRICULUM

The work of the first two years of the Course in Physical Therapy is taken
in the College of Science, Literature, and the Arts. Fifteen credit hours per
quarter is considered the average student load. Starred (*) courses are required
for entrance into the Course in Physical Therapy. Students who have taken the
first two years of work at other institutions must have taken the equivalents of
these courses. It is recommended that prospective students take physics in high
school, and it is necessary that they take algebra and geometry.
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Clinic in Physical
Medicine

P.Med. 81A, Rehabili-
tation 2

Electives 3-4

18-19

SENIOR YEAR

Credits
Psy-
Neu-

Neurol. I7lA-B,
chiatry and
rology

P.Med. 65, Theory
and Technique of
Musc1e Re-education

P.Med. 69, Anatomy
Applied to Tech·
niques of Treat
ment of Poliomyeli
tis

P.Med. 8lB, Rehabili
tation

P.Med. 82, Physiology
of Muscles, Nerves.
and Circulation

4

4

2

Credits
P.Med. I, Orientation

to Occupational Ther-
apy

P.Med. 58, Asepsis,
Bandaging, and Con~

tagious Technique. 2
P.Med. 64, Senior

Clinic in Physical
Medicine

P.Med. 68, Applied
Anatomy

P.Med. 80, Theory and
Technique of Thera-
peutic Exercises 5

Electives 3-4

Credits
P.Med. 90, Confer-

ence
P.Med. 91, Clinical

Practice 18

19

15-16
16

t May be a combination of anatomy and physiology if anatomy is not given alone at
another college.

§ Includes observation and clinical practice.



OCCUPATIONAL THERAPY

GENERAL INFORMATION

Occupational therapy is that part of the medical sciences which employs
mental and physical activities as remedial treatment. Occupational therapists work
under the direction of a physician and use arts and crafts, educational, recreational,
and prevocational activities in aiding recovery from disease or injury. Occupa
tional therapy clinics in hospitals are used for therapeutic purposes and as labora
tories to explore skills and furnish tryout experience for patients in the process
of rehabilitation.

Occupational therapy is a profession which offers unlimited opportunities since
the demand for qualified therapists is greater than the supply. Mental hospitals,
tuberculosis sanatoriums, general, orthopedic, and children's hospitals, schools
for the blind, deaf and feebleminded, rehabilitation agencies, curative workshops,
homes for the aged, and homebound services employ occupational therapists.

The University of Minnesota offers an occupational therapy curriculum of
four academic years plus one quarter, which is given in the College of Science,
Literature, and the Arts, and in the Medical School. Upon completion of the pre
scribed curriculum, students receive the degree of bachelor of science in occupa
tional therapy.

The Course in Occupational Therapy is approved by the Council on Medical
Education and Hospitals of the American Medical Association, and the American
Occupational Therapy Association. Graduates are eligible to become registered
occupational therapists by taking the national registration examination given
twice a year by the American Occupational Therapy Association. Registered oc
cupational therapists are urged to become members of this organization whose
purpose is to promote the use of occupational therapy, to advance standards of
education and practice, tu encourage research, and to engage in other activities
advantageous to the profession and its members.

CURRICULUM

The work of the first two years of the Course in Occupational Therapy is
taken in the College of Science, Literature, and the Arts. If the work is taken at
the University of Minnesota, the courses listed for the freshman and sophomore
years are required. Students who have taken the first two years of work at other
institutions must have taken the equivalents of these courses. It is recommended
that prospective students take physics or chemistry and art in high school.

The curriculum includes 10 months of clinical training in various types of
hospitals or services such as mental, tuberculosis, general, orthopedic, and children's
hospitals, rehabilitation agencies, etc. During this period students work a full day
which includes attendance at lectures, staff meetings and clinics, and are under the
supervision of a qualified registered occupational therapist. Maintenance is usually
provided at clinical training centers.

8



2

2

Quarter
Credits

4

Spring Quarter
Credits

3-5
4
5
3

Spring

English 6 or C
Zoology 3
Anatomy 4
Art elective

15-17

Physiology 4
Public Health 60, Tu

berculosis
P.Med. 5, Therapeutic

Recreation
Ind.Ed. 20, Craft-

work "A"
Art 10, Photography...

3
3

and

Quarter
Credits

3
3
3
1

Winter QII.arter
Credits

3-5
3
5

14-16

SOPHOMORE YEAR

Winter

English 5 or B
Zoology 2
Humanities 2
Art 23, Design

Drawing

Psychology 2
Child Welfare 40
Art 34, Weaving
Physical Education
Phys.Ed. 51, Mechan-

ics of Movement ..
Ind.Ed. I, Woodwork

16

FRESHMAN YEAR

2
3

Credits
3-5

3
5
4

15-17

Fall Quarter
Credits

3
3
3
2

Fall Quarter

English 4 or A
Zoology 1
Humanities 1
Art I, Introduction

Psychology 1
Sociology 1 .
Art 33, Weaving
Public Health 3
P.Med. I, Orientation

to Occup~tionalTher·
apy

Art 45, Ceramics ....

16 14

Fall Quarter
Credits

Psy. 144, Abnormal
Psychology 3

Anat. 58, Anatomy of
the Extremities ......

P.Med. 71, Theory of
Occupational Ther·
apy 2

P.Med. 76, Techniques
of Occupational
Therapy........................... 3

Neurol. 171A-B, Psy
chiatry and Neurol·
ogy _ _ 4

17

JUNIOR YEAR

Winter Quarter
Credits

Psy. 145, Abnormal
Psychology

P.Med. 2, Orientation
to Physical Therapy

P.Med. 72, Theory of
Occupational Ther-
apT ..

P.Med. 74, Pediatric
Occupational Ther-
apy 2

P.Med. 92, Prelimi
nary Hospital Prac
tice in Occupational
Therapy

P.Med. 93, Occupa
tional Therapy Lab.

Spring Quarter
Credits

P.Med. 61, Theory
and Techniques of
Physical Medicine
Applied to Medical
Sciences

P.Med. 63, Junior
Clinic in Physical
Medicine

P.Med. 73, Theory of
Occupational Ther·
apy 2

P.Med. 77, Ortho-
pedics for Occupa
tional Therapists

P.Med. 83, Muscle
Function and Mea
surements and Tests

15
16

TENTH QUARTER

(l and II Summer Sessions)
P.Med. 94, Clinical Training-18 credits

Fall Quarter
Credits

P.Med. 55, Process
of Rehabilitation 2

P.Med. 78, Principles
and Practice of Oc-
cupational Therapy 3

Ind. Ed. 40, Analysis.. 3
Electives 7

SENIOR YEAR

Winter Quarter
Credits

P.Med. 95, Clinical
Training .... 18

Spring

P.Med. 96,
Training

Quart,er
Credits

Clinical
18

15

9



DESCRIPTION OF COURSES

P.Med. 1. Orientation to Occupational Therapy. Survey of field, history, and de
velopment. Detailed tour of University Hospitals; field trips to other hospital
occupational therapy departments; demands of the profession; ethics and eti
quette. (2 cred.)

P.Med. 2. Orientation to Physical Therapy. Survey of the field in general; specific
demands of the profession; field trips to physical therapy departments in the
Twin Cities. (l cred.)

P.Med. 5. Therapeutic Recreation. Recreational activities for hospital and conva
lescent patients, such as music, active sports, games, etc. (2 cred.)

P.Med. SO. Physics for Physical Therapy. Mechanics, heat, light, and electricIty
as applied to physical medicine. (2 cred.)

P.Med. 55. Process of Rehabilitation. Lectures and recitation on function of social
and educational agencies concerned with rehabilitation of the handicapped; pub
lic laws; hospital programs; job opportunities and industrial trends. (2 ered.)

P.Med. 57. Ethics and Administration. Lectures covering appropriate conduct of
the physical therapist. Orientation toward institutional contacts and related
organizations. (1 cred.)

P.Med. 58. Asepsis, Bandaging, and Contagious Technique. Lecture, demonstration,
and practice. (2 cred.)

P.Med. 60. Theory and Technique of Thermo-, Photo-, Hydro-, and Electro
therapy. Lectures, demonstrations, and clinical application. (5 cred.)

P ..Med. 61. Theory and Technique of. Physical Medicine Applied to Medical Sci
ences. Lectures and observations in fields related to physical medicine; includes
surgery, medicine, dermatology, orthopedics, pediatrics, and neurology. (5 cred.)

P.Med. 63. Junior Clinic in Physical Medicine. Correlation clinic. Presentation
of hospital cases with emphasis on therapeutic problems to be treated by the
occupational and physical therapist. (l cred.)

P.Med. 64. Senior Clinic in Physical Medicine. Continuation of Course 63. (1 cred.)

P.Med. 65. Theory and Technique of Muscle Re-education. Instruction and clinical
practice with emphasis on treatment of poliomyelitis. (4 cred.)

P.Med. 68. Applied Anatomy. Review of joint structures, muscles, and function.
Diseases and injuries of bones and muscles causing impairment of function
and deformity are viewed in relation to physical medicine. (3 cred.)

P.Med. 69. Anatomy Applied to Techniques of Treatment of Poliomyelitis. Resume
of the various concepts and treatment. (2 cred.)

P.Med. 70. Theory and Technique of Massage. Methods of applying various types
of massage, their physiological effects, and therapeutic indications. Laboratory
demonstration and practice. Supervised clinical practice. (3 cred.)

P.Med. 71-72-73. Theory of Occupational Therapy. Review of history and develop
ment; study of present trends; techniques and correlation of theory with
practical application in the treatment of disease and orthopedic conditions;
function of in-hospital rehabilitation programs, departments participating;
hospital and department organizations; craft analysis; study of hobbies, rec
reational activities, and bibliotherapy. (7 cred.)

10



P.Med. 76. Techniques of Occupational Therapy. Laboratory review of techniques
used in hospitals with discussion of adaptations for specific disabilities. Craft
analysis. (3 cred.)

P.Med. 77. Orthopedics for Occupational Therapists. Adaptation of occupational
therapy equipment to abnormal orthopedic conditions. (3 cred.)

P.NIed. 78. Principles and Practice of Occupational Therapy. Practical experience
in the adaptation of occupational therapy equipment for patients with ortho
pedic or surgical conditions in clinic or hospital. Development of techniques of
interview and ward services. (3 cred.)

P.Med. 80. Theory and Technique of Therapeutic Exercises. The application of
directed movement as an aid in the treatment of altered functions. Laboratory
demonstration and practice. Supervised clinical practice. (5 cred.)

P.l'vfed. 81A. Rehabilitation. Working knowledge of the principles of the physical
rehabilitation of the handicapped patient. (2 cred.)

P.Med. 81B. Rehabilitation-continued. (3 cred.)

P.l'vfed. 82. Physiology of Muscles, Nerves, and Circulation. Physiological basis
for physical therapy. (3 cred.)

P.l'vfed. 83. Theory and Technique of Muscle Function and Measurements and
Tests. Review of muscles and joints in regard to anatomy and physiological
function. Analysis of body mechanics. Theory and practice of muscle testing
and joint measurement. (5 cred.)

P.Med. 90. Conference. Discussion of the problems arising from clinical practice
in the field. (l cred.)

P.Med. 91. Clinical Practice. Clinical application of techniques under supervision
in the physical therapy departments of the affiliated hospitals. (18 cred.)

P.Med. 92. Preliminary Hospital Practice in Occupational Therapy. Directed clini
cal training in either pediatrics or neuropsychiatry. Lectures by supervising
nurse on patients' charts and records; aseptic techniques; discussion of suitable
proj ects for individual patients; occasional attendance at staff meetings in
pediatrics, regular attendance at neurology staff meetings. (3 cred.)

P.l'vfed. 93. Occupational Therapy Laboratory. Development of techniques used 111

woodwork and other skills employing power equipment such as found in hos
pitals and rehabilitation centers. (3 creel.)

P.Med. 94-95-96. Clinical Training. A.t least 10 months are devoted to clinical
training at affiliated hospitals. (18 credo per quarter.)

P.1.fed. 98. Special Problems in Research in Physical :\fedicine. (Cred. ar.) Ad
visers: Kottke, Kubicek.

11
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The Medical School
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The Board of Regents is composed of The Honorable Ray J. Quin
livan, St. Cloud, First Vice President and Chairman; The Honorable
George W. Lawson, St. Paul, Second Vice President; The Honorable James
F. Bell, Minneapolis; The Honorable Daniel C. Gainey, Owatonna; The
Honorable Richard L. Griggs, Duluth; The Honorable J. S. Jones, St. Paul;
The Honorable Lester A. Malkerson, Minneapolis; The Honorable Charles
W. Mayo, Rochester; The Honorable E. E. Novak, New Prague; The Hon
orable A. J. Olson, Renville; The Honorable Herman F. Skyberg, Fisher;
and the Honorable Sheldon V. Wood, Minneapolis.

ADMINISTRATIVE OFFICERS

J ames Lewis Morrill, President
Malcolm M. Willey, Vice President, Academic Administration
William T. Middlebrook, Vice President, Business Administration
Robert Edward Summers, Dean of Admissions and Records
Edmund G. Williamson, Dean of Students
Harold S. Diehl, Dean of the Medical Sciences
Howard L. Horns, Assistant Dean of the Medical Sciences
Ray M. Amberg, Director, University Hospitals



GENERAL INFORMATION

REQUIREMENTS FOR ADMISSION

The minimum requirements for admission to the Medical School are
three academic years of college work, totaling 135 quarter credits, * and
including certain required courses and course sequences. The minimum
scholastic average which may be accepted is "C"; however, in view of the
large number of well-qualified applicants each year an average well
above "C" is necessary in order to achieve admission. Women are accepted
on the same basis as men.

Required Premedical Courses-The requirement in quarter credits ap
pears immediately after the subject; after each subject then are indicated
the courses in the College of Science, Literature, and the Arts which are
acceptable when premedical work is taken at the University of Minnesota.
In some cases the total of these credits exceeds the minimum established
for admissibility.

English, 12 credits. English A-B-C (Freshman English), 15 credits; or
Communication 1-2-3 (12 credits) or exemption from the requirement.
Composition 4-5-6 (Freshman Composition), 9 credits, will be accepted
as meeting part of this requirement when supplemented by additional
credits in English or speech to make the total at least 12 quarter credit
hours. Composition 27 (Advanced Writing for premedical students), 3
credits, and Classics 24 (Technical Terms of Science, Medicine, and the
Humanities) may be used in partial fulfillment of English requirement.

Mathematics, 10 or 15 credits. Mathematics 1, 5 credits, unless the
student has had high school higher algebra; Mathematics 15-16 (Elemen
tary Mathematical Analysis), 10 credits, or sufficient mathematics to
satisfy prerequisite for Physics 4-5-6.

Chemistry, 26 credits. Inorganic Chemistry 1-2, 11, or 4-5, 11 (Gen
eral Inorganic Chemistry), 12 credits; Analytical Chemistry 7 (Quantita
tive Analysis), 4 credits; Organic Chemistry 61-62 (Elementary Organic
Chemistry), 8 credits; and Physical Chemistry 107·108 (Elementary
Physical Chemistry), 6 credits.

Physics, 12 credits. Physics 4-5-6 (General Physics), 15 credits.
Zoology, 13 credits. Zoology 1-2-3 (General Zoology), 10 credits;

Zoology 83 (Introduction to Genetics and Eugenics), 3 credits.
Psychology, 6 credits. Psychology 1-2 (General Psychology), 6 credits.
Social Science, 12 credits. This is a requirement in general education

which may be met in a variety of ways, including course work in anthro
pology, geography, political science, social science, and sociology.

Humanities, 9 credits. This is a requirement in general education
which may be fulfilled with credits earned at the Junior or Senior College
level. Course sequences in classics (including languages), comparative
philology and linguistics, history, humanities, and philosophy are accepted.
History may be counted for credit in social science, or for credit in the
humanities area but not toward fulfillment of both requirements.

Elective Premedical Courses-The Admissions Committee will show
preference for the applicant who has displayed a well-developed interest
in, and aptitude for, a special field of knowledge.

• UCredit" means quarter credit. Three quarter credits equal two semester credits.
For description of courses of study mentioned see the Bulletin of the College of Science,
Literature, and the Arts of this University.



Prospective applicants normally are encouraged to concentrate their
electives in the subjects listed below and they should devote at least 18
quarter credits to a major sequence in one of the following. This repre
sents work beyond required premedical courses.

4

Anthropology
Biostatistics
Child WeIfare
Classics
Economics

MEDICAL SCHOOL

English
Fine Arts
History
Humanities
Philosophy

Political Science
Psychology
Social Science
Sociology
Speech

Since the courses required for admission provide a concentration in
physical and biological sciences, it is usually undesirable for the student
who takes only three years of premedical work to devote many elective
credits to botany, chemistry, geology, mathematics, physics, or zoology.
However, an applicant who has a special interest in one of these particular
sciences may be an exception to this general rule.

Most students benefit from a fourth year of general or specialized
education before they enter upon the medical course. This longer period of
preparation is encouraged by the Admissions Committee of the Medical
School.

Foreign Language-Although a reading knowledge of a modern
foreign language is not a requirement for admission, competence in at
least one foreign language is exceedingly important for those individuals
who may become interested in medical research or in graduate training
in medicine. It is recommended that such students devote at least 20 of
their elective credits to German, French or another appropriate modern
foreign language.

Medical Aptitude Tests-The Medical College Admission Test, which
is the medical aptitude test sponsored by the Association of American
Medical Colleges, and the Minnesota Medical Aptitude Test must have
been taken by the applicant before he can be accepted by the University
of Minnesota Medical School. Information concerning the former is ob
tainable from premedical advisers at most colleges and universities or by
correspondence with the Educational Testing Service, Box 592, Princeton,
New Jersey. Information concerning the Minnesota Medical Aptitude Test
can be obtained by writing to the Counseling Bureau, University of Min
nesota. All applicants should take the Sophomore Culture Tests as well
as the tests mentioned above.

Health-In order to complete registration in the Medical School a
physical examination performed at the Students' Health Service is re
quired. This is ordinarily already on record where premedical work has
been completed at the University of Minnesota. Successful applicants
from other institutions must receive this examination at the earliest
practicable date in their first quarter of residence. Students not already
immune are required during the four years of their medical course'to
be immunized against certain diseases.

MODIFIED ADMISSION REQUIREMENTS

The total number of credits required of superior students who do their
premedical work at the University of Minnesota may be diminished at
the discretion of the Admissions Committee under the quality credit rule
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of the College of Science, Literature, and the Arts. Required courses are
rarely omitted and then only with the approval of the Admissions Com
mittee of the Medical School.

SELECTION OF STUDENTS AND RESERVATION OF PLACES

Admission to the Medical School will be based primarily upon ability
and premedical achievement as demonstrated by aptitude tests and schol
astic records, and upon personal qualifications, as indicated by recommen
dations from persons who know the applicant well and by interviews.

First choice is given to native residents of Minnesota, second choice
to residents of adjoining states which do not have medical schools, third
choice to residents of other states who have acceptable reasons for desir
ing to attend this Medical School. Nonresidents are accepted only if their
scholarship has been outstanding, and other qualifications indicate that
they have unusual promise for the study of medicine or a career in science.
Applicants who make their homes in Minnesota only subsequent to
graduation from high school are in general considered by the Admissions
Committee of the Medical School as though nonresident applicants.

Application blanks are available at the Office of Admissions and Rec
ords of the University. Applications for admission should be filed at least
nine months prior to the anticipated date of admission. There is a $5 fee
charged for evaluation of premedical credits submitted by nonresidents
of Minnesota. The initiaL appLication should be accompanied by a trans
cript or transcripts of aLl college work so far completed.

Accepted applicants will receive a statement for a preliminary fee of
$10, to be applied on the tuition for the first quarter. This must be paid
within ten days and will not be returned if the student fails to matriculate.

SPECIAL STUDENTS AND IRREGULAR STUDENTS

Medical graduates who register in the Medical School for courses in
the regular curriculum or special courses and who are not seeking credit
toward a medical degree are designated "special students." Permission
for such registration is contingent upon class size and the acceptability
of the applicant's credentials.

The designation "irregular student" is applied to registrants in the
Medical School who are not following the regular schedule of courses but
who are in good standing and are entitled to time credit toward a medical
degree. Prolongation of the medical course by such part-time or irregular
attendance requires special permission.

ADMISSION WITH ADVANCED STANDING

Students who are honorably dismissed from Class A medical schools
may be accepted in advanced classes provided vacancies exist. Such stu
dents must present credentials covering premedical work and such medical
courses as they may have completed successfully. Students are not
accepted by transfer after the beginning of the junior year.

Tuition and Fees

The freshman, sophomore, and junior programs of the medical course
consist of the regular academic year of approximately nine months plus
required attendance at the first term of the Summer Session which fol-
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lows each of these years. Tuition and incidental fees in each of the three
quarters are $95.85 for residents of Minnesota and $190.85 for nonresidents.
Both figures are exclusive of breakage deposits. Tuition and incidental
fees in the first term of the Summer Session are $51.00 for residents of
Minnesota and $96.50 for nonresidents. The fourth, or senior year, differs
from the above through omission of the summer term requirement.
Graduation is at the regular spring commencement in June.

Students who take less than the regular course of study may arrange
their fees on the basis of $6.75 (nonresidents $14.75) for each credit hour
per quarter.

Repetition of a course requires the payment of additional fees.
The privilege of late registration requires the payment of a fee of $2

through the third day of classes. On the fourth day the fee is $2.50 and it
increases 50 cents per day thereafter to a maximum of $5.

A graduation fee of $10 is required for each degree conferred.
Other Expenses-Expenditures other than for university fees average

about $250 per quarter for room and board although some students get
along on less. About $75 per year is the average expenditure for books;
a microscope which costs approximately $300 must be furnished by the
student throughout his medical course. Other instruments which each
student is required to have for his exclusive use include dissecting in
struments, stethescope, percussion hammer, hemocytometer, ophthalmo
scope-otoscope, steel tape and bandage scissors. Students with veterans'
benefits are permitted to rent a microscope from the University.

Loan Funds and Outside Assistance

A limited number of scholarships are made available by the Min.
nesota Medical Foundation and certain loan funds are available to medi
cal students who have demonstrated their ability. A few student assist
antships are available in the advanced years of the medical course.

Applicants who are entitled to education benefits under either Public
Law 346 (G.!.) or Public Law 16 (Rehabilitation) may address inquiries
to Office of the Dean of Students, Bureau of Veterans' Affairs, University
of Minnesota.

Clinical Facilities of the Medical School

The University Hospitals include the Elliot and Todd Memorial
Hospitals, the Memorial Cancer Institute, the Eustis Children's Hos
pital, the Psychopathic Unit, and the Students' Health Service, pro
viding a total capacity of 525 beds and 25 bassinets. In addition, a Psychi
atric Clinic for children and a general Outpatient Department caring
for between 300 and 400 patients a day are included in the University
Hospitals group.

The Minneapolis General Hospital is affiliated with the Medical
School, the principal services being under direction of full-time members
of the faculty. This hospital has 671 beds, including 55 bassinets.

The Ancker Hospital of St. Paul (850 beds), the Gillette State Hos
pital for Crippled Children, St. Paul (250 beds), the Veterans Hospital,
Fort Snelling (800 beds), and the Hennepin County Tuberculosis Sanatori-

•
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urn, Glen Lake (691 beds) are used for clinical instruction. Certain clinics
are held in other institutions, such as the Shriners' Hospital for Crippled
Children, Minneapolis.

The Mayo Memorial Medical Center is at present under construction.
In this Medical Center, which will occupy the central portion of the
medical campus and will be connected with the University Hospitals
and the fundamental medical sciences buildings, there will be housed the
research laboratories and departmental offices of the clinical departments,
the School of Public Health, etc. Upon completion of the Medical Center
the capacity of the University Hospitals will have been increased by
150 beds.

The Variety Club of the Northwest has donated funds for a medical
unit known as the Variety Club Heart Hospital. This aO-bed research
hospital is devoted to investigation into the causes and cure of heart
diseases, especially those affecting children. The hospital is physically
connected with the University Hospitals.

Special Lectures

Several special lectures on medical and related scientific subjects are
given each year at the Medical School. For these lectures speakers are
secured from the medical centers of this and other countries. Lectures
by members of the Mayo Foundation and by prominent physicians of
the state also are scheduled regularly.

The Clarence Martin Jackson Lectureship, a memorial to the former
head of the Department of Anatomy, is sponsored annually by the Min
nesota Chapter of the Phi Beta Pi Medical Fraternity.

The late Dr. E. Starr Judd, a graduate of the Medical School, class
of 1902, and professor of surgery in the Mayo Foundation of the University
of Minnesota, generously endowed an annual lectureship in the field of
surgery.

In honor of the late Dean Elias Potter Lyon, the alumni and faculty
of the Medical School with his many other friends have endowed a lec
tureship in the field of his major scientific interest, physiology and
physiological chemistry.

The L. G. Rigler Lectureship Fund provides for an annual Rigler
Lecture in Radiology. The fund was donated by former graduate students,
friends and colleagues of Dr. Rigler as a testimony to his inspiring teach
ing and the development of radiology at the Medical School.

The annual Johnston Lecture in Neurology is named for the late pro
fessor of neurology and dean of the College of Science, Literature, and
the Arts, Dr. John B. Johnston.

The Duluth Clinic Foundation Lectureship brings to the medical
campus each year, through the generosity of the Duluth Clinic, a dis
tinguished guest lecturer who spends several days conducting a series
of lectures, seminars, and clinics.

The Alpha Omega Alpha, honor medical society, Phi Delta Epsilon,
medical fraternity, Minnesota Pathological Society, and the publishers of
the Journal-Lancet each support an annual lecture by a distinguished
medical scientist.
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The George Chase Christian Lectureship, endowed by the Citizens
Aid Society, offers an annual lecture in the field of cancer presented by
a distinguished guest lecturer.

The George E. Fahr Lectureship in Internal Medicine provides for
an annual lecture and is made possible through gifts from former students,
friends and colleagues of Dr. George E. Fahr, professor emeritus of
medicine.

The Minnesota Medical Foundation sponsors an annual lecture by a
guest lecturer. This is not restricted to any field of medicine.

These and various other special lectures constitute important oppor
tunities for students to hear distinguished speakers from other medical
centers.

Endowed Professorships

Mayo Foundation Professorship of Public Health. This distinguished
service professorship was made possible by a gift from the Mayo Proper.
ties Association.

George Chase Christian Professorship of Cancer Research. Support
has been provided for a period of years by the Citizens Aid Society of
Minneapolis.

American Legion Research Professorship in Rheumatic Fever. This
research professorship is supported by the Minnesota Department of the
American Legion and is for the investigation of rheumatic fever and
other heart diseases in children.

The George S. Clark Professorship in Medicine. This professorship
was endowed through a bequest from the late George S. Clark and was
established primarily for a professorship to be devoted to the study of
high blood pressure and related heart conditions.

The Graduate School of Medicine

The Graduate School offers opportunties for study and research in
the Medical School in Minneapolis (including the Minneapolis General
Hospital, the Miller and Ancker Hospitals in St. Paul, and Minneapolis
Veterans Hospital) and in the Mayo Foundation for Medical Education
and Research at Rochester.

In the Medical School teaching assistantships for graduate students
in the premedical sciences pay $1,215 per academic year for half-time
service. A Bachelor's degree is prerequisite to these. The degree of doctor
of medicine and a year of internship are prerequisite to clinical fellow
ships. About 200 fellowship appointments are available each year at
Rochester and Minneapolis.

Further information concerning graduate work in medicine may be
found in the special announcement of the Graduate School.

Regulations Concerning the Relation of the Medical School and the
Graduate School-No student who has been dropped for scholastic failure
in the Medical School may subsequently register for medical courses in
the Graduate School unless he first secures readmission to the Medical
School.

Students who fail to secure entrance to the Medical School and who
then register for medical courses in the Graduate School may not use

..
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credits thus obtained toward the medical degree unless permlsslOn is
secured from the dean of the Medical School prior to the taking of such
courses.

Graduate students seeking admission to the Medical School will ap
ply on the same basis as other students.

Medical School courses taken by graduate students as part of a regu
lar graduate program need not be repeated if the student transfers to
the Medical School, provided such work is approved by the head of the
department in which the work was taken.

Students who transfer credits to the Medical School from the
Graduate School must pay the bursar the difference between the fees of
the two schools.

Continuation Medical Education

The Department of Continuation Medical Education, in cooperation
with the University's Center for Continuation Study, offers unique op
portunities to physicians and other medical and hospital personnel to
keep abreast of progress in the various fields of medicine and health
work. Announcements of these courses, most of which are a week or
less in length, can be obtained by addressing the Center for Continua
tion Study.

Other Courses

The School of Nursing and the School of Public Health are admin
istered by the dean of Medical Sciences. Professional training in public
health for physicians, engineers, and nurses is offered jointly by the
Medical and Graduate Schools. Courses in medical and x-ray technology,
in occupational therapy, and in physical therapy are offered jointly by
the College of Science, Literature, and the Arts and the Medical School.
A course for dietitians is conducted in the University Hospitals. Circulars'
descriptive of any of these courses will be sent on request. Courses in
medical social service are conducted by the Department of Sociology, the
practical work being done in the University Hospitals.

Library

The medical library is one of the best in this country. It is housed
in the Library Building and provides excellent facilities for reference
work.

The Minnesota Medical Foundation

The object of this corporation is to promote the welfare of the com
munity by the cooperation of alumni and friends of the Medical School
of the University of Minnesota; to improve the undergraduate, graduate,
and research functions of that institution; to establish scholarships, lec
tureships, and professorships; to support research and student loan
funds in the Medical School; to publish and promote the publication of
a representative medical bulletin; and in general, by all legitimate and
usual means, to advance the interests of the University of Minnesota
Medical School and its alumni.



Prizes

Rollin E. Cults Prize in Surgery-The income from $500 is awarded
in the form of a gold medal to that member of the senior class of the
Medical School who presents the best thesis based upon original work
concerning a surgical subject.

Southern Minnesota Medical Association Prize--The society offers an
annual prize of $100 and a medal to the most representative student or
students in the senior class of the Medical School. The award is made
on the basis of the scholarship, extra-curricular activity, and character
of the student.

Borden Company Award-The Borden Company has provided funds
which make possible an annual award of $500 for the best original in
vestigation by an undergraduate in the Medical School. The award is
made to a senior or seniors in the Medical School shortly before com
mencement each year.

10 MEDICAL SCHOOL



~'
I
I

l CURRICULUM

Curriculum for the Degree of Bachelor of Medicine
Entering classes are enrolled only at the beginning of the fall of

each year.

OPTIONAL COURSES OF STUDY

Candidates may:
a. Pursue the regular curriculum outlined below, or
b. Follow the regular curriculum with modifications to allow special

work in some particular department. Such students with the written con
sent of the dean of the Medical School may register during certain
quarters in the Graduate School; and such registration, if major work
is done in a Medical School department, may be transferred later to the
Medical School to count toward a medical degree. Such students may
qualify for advanced degrees such as M.S. and Ph.D. See paragraph
under Irregular Programs, page 12.

Regular Curriculum

DEPARTMENTAL HOURS

I

·1

I

I

Clock
Hours

Anatomy, gross and microscopic 646
Bacteriology............ 216
Medicine 848
Neuropsychiatry 379
Obstetrics . .. 307
Ophthalmology and Otolaryngology 145
Pathology 286
Pediatrics 404
Pharmacology . 150

Clock
Hours

Physiological Chemistry 220
Physiology 240
Preventive Medicine and Public Health 114
Roentgenology 102
Surgery 567
Orientation to Practice 22
Applied Medical Sciences 99

Total 4.683

EXAMINATIONS AND SCHOLARSHIP

Progress in the Medical School is based upon quarterly grades and
the maintenance of a "C" average in the course of each quarter. While
grades of "A," "B," "C," and "D" are passing, only the first three are
awarded honor points-3, 2, and 1 points per credit hour respectively.
A student whose average in a given quarter is "C" or better is usually
passed to the next quarter without a special review of his work, provid
ing he has no grade below a "D." Students receiving "I" (Incomplete)
or "F" (Failure) in any course, and students whose average grade of all
courses for the quarter has been below "C" are called before the Examina
tion Committee of that class.

The retention of a student in schQol or his dismissal because of low
scholarship is at the discretion of the Examination Committee. The past
record of the student and other circumstances in the case of an "F" or
an "I" are reviewed; the privilege of taking make-up examinations, or of
removing deficiencies by other means, rests with the Examination Com
mittee.

A student who fails to receive a satisfactory grade after taking a
make-up examination will, in most cases, be dismissed from the Medical

-- -_. ----------------------
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School by the Examination Committee. A student who is repeating a
year's work will be dropped automatically at the end of any quarter in
which his scholastic average falls below 1.5 honor points per credit hour.

Clinical Curriculum

In order to utilize the clinical facilities of the school the junior and
senior classes are divided into four divisions designated A, B, C, and D.
Students are assigned at the end of the sophomore year to the various
divisions of the clerkship.

The clinical years consist of the clerkships and of work in the out
patient clinic together with certain clinical lectures. Clerkships include
services in medicine, surgery, psychiatry and neurology, pediatrics, and
obstetrics and gynecology, each of about ten weeks' duration, and twenty
seven weeks devoted to admissions and outpatient clinics in the medical
and surgical specialties, including ophthalmology and otolaryngology.

Students interested in investigative problems in medical sciences or
in public health may, by petition approved by the head of the depart
ment concerned and by the Committee on Student Scholastic Standing,
substitute other work for the regular program.

Irregular Programs

It is to be understood that the required courses set forth only the
minimum fundamental information in the various branches of medical
science and only the minimum of clinical experience with which a gradu
ate may begin to practice. Attention is directed to the elective courses
scheduled in the various departments and to the opportunities offered
by the Graduate School. Able students are urged to undertake advanced
work and research in some chosen field, for the purpose of advancing
medical knowledge and of preparing themselves to fill teaching positions
or to carry the investigative spirit into their medical practice. Their at
tention is called to the Honors Course described below. The dean and
the heads of departments will advise such students and will assist them
to layout programs suitable to their needs. Petitions for reasonable
substitutions in the required curriculum will be approved.

Honors Course

The Honors Course is a mechanism through which superior students
may pursue their studies with greater freedom than is possible by ad
hering to the regular curriculum.

Only junior and senior students are eligible to pursue the Honors
Course, all students being required to take the regular curriculum of the
first and second years.

Those whose petitions are approved may pursue medical studies in
such order and manner as may be determined by the committee. Each
year the honors student must submit his program to the committee for
approval before putting it into effect.

When an honors student is prepared in the work of any department
in accordance with such a program he may, with written permission of
the committee, take an examination, the nature of which is determined
by the department.
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Satisfactory completion of the examination entitles an honors stu
dent to credit on the recorder's books for the number of hours assigned
to the department in the regular curriculum.

When an honors course student has fulfilled the legal time require
ment, has attained his graduate degree, and has passed the respective
departmental examinations, the Honors Course Committee will consider
his general work, his various examinations, and his research achieve
ments; on recommendation of the committee, the M.B. degree will be
granted.

At any time during his course of study, on recommendation of the
committee, an honors student may be required to return to the regular
curriculum, the results of previously taken departmental examinations
being canceled.

Requirements for the Degree of Bachelor of Science

The baccalaureate degree in either arts or science must have been
obtained by each medical student before he can enter upon his junior
year of the medical course. The requirements for this degree are:

a. Completion of the premedical college work in accordance with
the requirements for admission to the Medical School and regulations of
the Arts College of the University of Minnesota.

b. Successful completion of the required courses of the first two aca
demic years of the medical course.

Requirements for the Degree of Bachelor of Medicine

Good moral character, compliance with the admission requirements,
fulfillment of the requirements for the degree of bachelor of arts or
science, completion of the curriculum of the Medical School, and com
pliance with the rules of scholarship.

Curriculum for the Degree of Doctor of Medicine

Students who have attained the M.B. may qualify for the M.D. by:
a. Completion of a year of internship in a hospital approved by the

Internship Committee, or
b. Completion of one year's work of advanced character in an ap

proved laboratory, or
c. An approved year of advanced study or work in public health.

Courses for Physicians

Physicians who desire to attend medical lectures and clinics for a
limited period of time may obtain a visitor's permit from the dean. They
may enter for regular lecture and clinical courses in the Medical School
upon payment of the usual Medical School fees. On this basis they may
arrange for special courses of study in anatomy, physiology, experimental
surgery, cadaver surgery, pathology, bacteriology, pharmacology, etc.,
as the facilities of the respective departments will permit.

Special courses, usually one week in length, in the various fields of
medicine, are offered throughout the year by the Department of Continu
ation Medical Education in cooperation with the Center for Continuation
Study.



DESCRIPTION OF COURSES

ANATOMY

Departmental Office, 201 Institute of Anatomy
Edward A. Boyden, Professor and Head

Professors Edward A. Boyden, Ph.D., Head, Olof Larsell, Ph.D., Sc.D.,
Lemen J. Wells, Ph.D.; Professors Emeriti Hal Downey, Ph.D., Andrew
T. Rasmussen, Ph.D.; Associate Professors Berry Campbell, Ph.D., J.
Francis Hartmann, Ph.D., W. Lane Williams, Ph.D.; Assistant Professor R.
Dorothy Sundberg, Ph.D.; Instructors Frances E. Schaar, M.D., John S.
Burleigh, M.D., Samuel Cornwell, M.S., Dennis Kane, B.A., Wesley G.
Schaefer, M.D.

Required Courses

1. Anatomy for Embalmers. 66 hours. Kane and assistants.
3. Elementary Anatomy. For three-year student nurses and dental hy

gienists. 55 hours; 4 credits. Schaar and assistants.
4. Elementary Anatomy. For medical technologists, therapists, and stu

dent nurses. Prerequisites, Zool. 1,2,3 or 14,15. 88 hours; 5 credits.
Schaar and assistants.

5. Elementary Anatomy. For students of pharmacy. Prerequisites, Zool.
1,2,3, or 14,15. 88 hours; 5 credits. Cornwell and assistants.

57. Elementary Anatomy. For students of physical education. 66 hours;
4 credits. Burleigh and assistants.

58. Anatomy of Extremities. For physical and occupational therapists.
99 hours; 5 credits. Prerequisite, 4. Burleigh and assistants.

59. Systematic Anatomy. For freshman dental students. 132 hours; 6
credits. Enrolment limited. Hartmann and assistants.

100-101. Gross Human Anatomy. Dissection, including osteology. For
freshman medical students. 308 hours; 16 credits. Enrolment limited.
Boyden, Wells, and assistants.

102. Anatomy of the Head and Neck. For freshman dental students. Pre
requisite, 59. 132 hours; 6 credits. Enrolment limited. Hartmann and
assistants.

103-104. Human Histology. Microscopic study of the various tissues and
organs. For freshman medical students. Prerequisite, 100. 146 hours;
8 credits. Enrolment limited. Williams and assistants.

105. Microscopic Anatomy. For sophomore dental students. Prerequisites,
59, 102. 154 hours; 8 credits. Enrolment limited. Campbell, Larsell,
and assistants.

107. Human Embryology. Development of the human body. For fresh
man medical students. 77 hours; 5 credits. Enrolment limited. Wells
and assistants.

111. Human Neurology. A study of the central nervous system and sense
organs. For freshman medical students. Prerequisites, 103, 107. 96
hours; 6 credits. Enrolment limited. Larsell, Campbell, and assistants.

·1
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Elective Courses

In general, the elective courses are for small groups of 6 to 16 stu
dents. For registration in these courses, permission of the instructor is
required.
132. Anatomical and Functional Aspects of Reproduction. Lectures and

demonstrations of experimental animals. 22 hours; 2 credits; hours
arranged. Wells.

134. Anatomy of the Newborn. A detailed laboratory study of the anat
omy of the newborn. Limited to 12 students. Prerequisites, 100, 101,
107, or equivalent. 66 hours; 3 credits each quarter. Wells.

149. Experimental Neurology. A study of the morphology of the central
nervous system as determined by experimental methods. Prerequisite,
111. Hours and credits arranged. Campbell.

150. Special Topics in Neurology. Study of the literature on selected
phases of human neurology. Prerequisite, 111. Hours and credits ar
ranged. Larsell.

152. Prosection. Preparation of special dissections to be used for demon
strations in human gross anatomy. Prerequisite, 100-101. Hours and
credits arranged. Boyden.

153-154-155-156.· Advanced Anatomy. Advanced work, largely individu
al in character, in gross anatomy, histology, embryology, hematol.
ogy, neurology, or experimental morphology. Hours and credits ar
ranged. Boyden, Larsell, Wells, Campbell, Hartmann, Williams,
Sundberg.

158. Special Histology and Neurology of the Head Region. Prerequisites,
103, 111. 66 hours; 4 credits. Larsell.

160. Seminar in Problems of Reproduction. 11 hours; 1 credit. Wells.

164. Segmental and Topographic Anatomy of the Lungs. Hours and
credits arranged. Boyden.

165-166. Hematology. Primarily for medical students, but open to others
with proper qualifications. Normal and pathologic morphology of the
blood and blood-forming organs, with special emphasis on the
study of the blood from the standpoint of diagnosis and prognosis.
Written permission of instructor required. 4 credits each quarter.
Microscope fee $6.00 per quarter. Sundberg.

167. Seminar in Hematology. Discussion of literature and research. Pre
requisite, 165-166. 11 hours; 1 credit. Sundberg.

201-202-203-204.· Research in Anatomy. Research work in gross or
microscopic anatomy, neurology, hematology, histology, or embry
ology. Hours and credits arranged. Boyden, Larsell, Wells, Campbell,
Hartmann, Williams, Sundberg.

205-206-207.· Anatomical Seminar. Presentation and discussion of re
search work in progress in the department, together with reviews of
current anatomical literature. 11 hours; 1 credit. Boyden and staff.

• These courses may be taken continuously through three or four quarters in any
one year.
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BACTERIOLOGY AND IMMUNOLOGY

Departmental Office, 227 Millard Hall
Jerome T. Syverton, Professor and Head

Professors Jerome T. Syverton, M.D., Head, Harold Macy, Ph.D., Dennis
W. Watson, Ph.D.; Associate Professors James J. Jezeski, Ph.D., Herman
C. Lichstein, D.Sc., Joseph C. Olson, Jr., Ph.D., Newell R. Ziegler, M.D.,
Ph.D.; Assistant Professors Wendell H. Hall, M.D., Ph.D., Karl R.
Johansson, Ph.D., Arnold J. Lund, Ph.D., William F. Scherer, M.D., Edwin
L. Schmidt, Ph.D.; Instructors Helene P. Brumfield, Ph.D., David T. Ima
gawa, Ph.D., Frank J. Roth, M.S.

Required Courses

1. Elementary Bacteriology. For students in nursing and others. 66 hours;
4 credits. Staff.

53. General Bacteriology. For bacteriology majors, students in home eco
nomics, agriculture, medical technology, and public health nursing.
Prerequisites, 10 credits in chemistry and 4 credits in botany or
zoology. 99 hours; 5 credits. Staff.

100. Bacteriology for Dental Students. Morphology; methods of staining,
culture media; methods of identification; principles of sterilization
and disinfection; antibiotics; bacteria and disease; pathogenic bac
teria; fundamentals of immunology; the oral flora; bacteriology of
oral infections, dental caries, alveolar abscess, and periodontal in
fection; the relationship of oral infections to other focal and general
infections. 118 hours; 6 credits. Staff.

102. Medical Bacteriology. The pathogenic bacteria, especially in their
relationship to disease; principles of infection and immunity. For
students other than medical students. Prerequisite, 53. 87 hours; 5
credits. Staff.

105-106. Principles of Infectious Disease. The instruction which includes
medical bacteriology, immunology, mycology, and virology, is de
signed to familiarize medical students with the factors that operate
to result in an infectious process. Especial emphasis is given to the
principles and technics that make possible the diagnosis, treatment,
and prevention of specific infectious disease. Prerequisites, Histology
103, Physiological Chemistry 100 or 101 or Biochemistry 120. 216
hours; 11 credits. Syverton and staff.

Elective Courses

103. Soil Microbiology. Studies of the bacteria, fungi, and actinomycetes
of the soil, with emphasis on the biochemical activities of the soil
microflora. Prerequisites, 53 and permission of the instructor, 8
credits in organic chemistry. 70 hours; 4 credits. Schmidt.

104. Sanitary Bacteriology. Microbiology of sewage, water, dairy, and
certain other food products; analytical studies and evaluation of re
sults. Primarily for majors and minors in bacteriology. Prerequisites,
53 and 15 credits in chemistry. 4 credits. Johansson.



112. General Mycology. A survey of the perfect fungi with emphasis on
life cycles, morphology, ecology, and economic significance. Pre
requisites, 53 and 15 credits in bacteriology or 3 credits in plant
pathology. 3 credits. Staff.

113. Actinomycetes and Yeasts. A study of the taxonomy, morphology,
genetics, and ecology of the actinomycetes and yeasts; detailed con
sideration is given to the physiology and economic importance of
these microorganisms. Prerequisite, 112. 3 credits. Roth.

114. Medical Mycology. A study of the pathogenic fungi and of the my
cotic infections in man and animals; special emphasis is placed on
diagnostic procedures. Prerequisite, 102. 3 credits. Roth. (Offered
in alternate years, not offered in 1953-54.)

115. The Fungi Imperfecti. A study of the ecology, biochemistry, nutri.
tion, metabolism, genetics and economic role of the more important
genera of the asexual fungi. Prerequisite, 112. 3 credits. Roth. (Of
fered in 1953-54 and in alternate years.)

116. Immunology. A study of the mechanism of the interactions between
the host and the parasite. The technics and theories of serologic
procedures; laws of hemolysis, quantitative relationship between
antigen and antibody; opsonins, serums, vaccines, toxin, antitoxin,
complement fixation, neutralization, precipitative and agglutinative
reactions, blood grouping, atopy, anaphylaxis. Prerequisite, 102 or
105. 3 credits. Watson.

117. Plant Pathology. Virus Diseases of Plants. The nature of plant
viruses and types of diseases they cause; particular emphasis on
methods for studying virus diseases. Prerequisite, Plant Pathology
1 or 10. 3 credits. Staff. (Offered in 1953-54 and in alternate years.)

121. Physiology of Bacteria. A detailed study covering the following
topics: chemical and physical structure; staining; growth; influence
of environment on growth; nutrition; enzymes; metabolism. Required
of all majors in bacteriology. Prerequisites, 53 and 8 credits in or
ganic chemistry or biochemistry. 3 credits. Lichstein.

122. Physiology of Bacteria Laboratory. Special technics employed in the
study of bacterial physiology and metabolism. Required of all
graduate students in bacteriology, open to others by permission of
the instructor. Prerequisite, 121. 3 credits. Lichstein.

123. Bacterial Metabolism. An advanced treatment of several broad as
pects of metabolism including: enzymes; biological energy; fer
mentation; respiration; nitrogen metabolism; photosynthesis. Re
quired of all graduate students in bacteriology, open to others by
permission of the instructor. Prerequisites, 121-122 or equivalent,
introductory biochemistry. 3 credits. Lichstein. (Offered in 1951-52
and in alternate years.)

124. Viruses and Rickettsia. Character, nature, and transmission of viruses
and rickettsia; important virus and rickettsial diseases; methods for
identification and laboratory diagnosis. Prerequisites, 102 or 105, 116.
4 credits. Syverton.

150. Dairy Bacteriology. Relation of bacteria and other microorganisms
to production, processing, and handling of milk and its products and
to public health; the microbiology of dairy products. Prerequisite,
53. 3 credits. Olson.

DESCRIPTION OF COURSES 17
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201. Research in Bacteriology and Immunology. Graduate students with
the requisite preliminary training may elect research, either as
majors or minors in bacteriology or immunology. Hours and credits
arranged. Staff.

203. Seminar. 1 credit. Staff.
204-205. Advanced Bacteriology. Special techniques in bacteriology;

microscopy and photomicrography; methods for studying variation;
quantitative methods;' cultivation and identification of anaerobes;
methods of studying bacterial reactions catalyzed by enzymes. Pre
requisites, 121 and 122, which may be taken concurrently; permis
sion of instructor. 3 credits per quarter. Staff.

212,213,214,215,216. Dairy Husbandry. Research in Dairy Bacteriology.
Opportunities and facilities are offered for investigation and ad
vanced study of problems involving the bacteriology and mycology
of milk and dairy products. Open in the Summer Session only to
those who have had preliminary graduate work. Credits arranged.
Macy, Olson, Jezeski.

PATHOLOGY

Departmental Office, 110 Institute of Anatomy
James R. Dawson, Jr., Professor and Head

Professors James R. Dawson, Jr., M.D., Head, A. B. Baker, M.D., Ph.D.,
Robert Hebbel, M.D., Ph.D., James S. McCartney, M.D.; Professors Emeriti
Elexious T. Bell, M.D., Benjamin J. Clawson, M.D., Ph.D.; Associate
Professors Kano Ikeda, M.D., Nathaniel H. Lufkin, M.D., M.S., John F.
Noble, M.D.; Assistant Professor John 1. Coe, M.D.; Instructors S. Steven
Barron, M.D., Craig W. Freeman, M.D., Donald F. Gleason, M.D., Alan
Judd, M.D., Ellery James, M.D., Allen Jay, M.D., Frederick Latt, M.D.,
Paul H. Lober, M.D., Stanley V. Lofsness, M.D., Samuel T. Nerenberg,
M.D., Raymond A. Sanford, M.D., Walter Subby, M.D.

Required Courses

100. Pathology for Dental Students. 143 hours; 8 credits. Staff.
101. Pathology. General pathology. For sophomore medical students.

Prerequisites, completion of first year in Medical School or equiva
lent. 143 hours; 8 credits. Dawson, Hebbel, McCartney, and as
sistants.

102. Pathology. Special pathology. Prerequisite, Pathology 101. 143
hours; 8 credits. Dawson, Hebbel, McCartney, and assistants.

Elective Courses

104. Autopsies. Prerequisite, 102. Credit arranged. Staff.
105. Diseases of the Kidney. Prerequisite, 102. 3 credits, Hebbel.
106. Diseases of the Heart. Prerequisite, 102. 3 credits. McCartney.
110. Seminar in Pathology. Prerequisite, 102. 1 credit per quarter. Staff.
111. Conference on Autopsies. Prerequisite, 102. 1 credit per quarter.

Staff.

•
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112. Diagnosis of Tumors. Prerequisite, 102. 2 credits per quarter. Mc.
Cartney.

113. Surgical Pathology. Prerequisite, 102. 2 to 5 credits per quarter.
Hebbel, McCartney.

114. Diseases of the Liver. Prerequisite, 102. 1 credit. McCartney.
115. Advanced Neuropathology. (See Neurology 150, 210.) Hours and

credits arranged. Baker.
116. Problems in Neuropathology. (See Psychiatry 146.) Hours and

credits arranged. Baker.
117. Neuropathology. (See Neurology 143.) Hours and credits arranged.

Baker.
118. Intracranial Neoplasms. (See Neurology 211.) Hours and credits

arranged. Baker.
119. Survey of Neuropathology. (See Neurology 151.) Examination of

specimens from current autopsies. Baker.
201. Research. Graduate students with the necessary preliminary train

ing may elect research, either as majors or minors in pathology.
Hours and credits arranged. Staff.

PHARMACOLOGY

Departmental Office, 105 Millard Hall
Raymond N. Bieter, Professor and Head

Professors Raymond N. Bieter, M.D., Ph.D., Head, Harold N. G. Wright,
Ph.D.; Associate Professor Emeritus Edgar D. Brown, Phm.D., M.D.;
Assistant Professor Elizabeth M. Cranston, Ph.D.; Instructors Paul B.
Hammond, D.V.M. (Veterinary Medicine), Clarence Stowe, B.S., D.V.M.
(Veterinary Medicine).

Required Courses
9. Pharmacology for Nursing Students. 22 hours lecture; 2 credits. Credit

will be given for this course only after successful completion of
Pharm. 10. Wright, Cranston, and others.

10. Pharmacology for Nursing Students. A continuation of Pharm. 9. 11
hours lecture; 22 hours laboratory; 2 credits. Wright, Cranston, and
others.

101. Introduction to Pharmacology. Prerequisites, Physiology 106 and
107, or equivalent. 22 hours; 2 credits. Fall quarter, for dental and
pharmacy students; winter quarter, for medical students; spring
quarter, for veterinary students. Bieter, Wright, Cranston, and
others.

102. General and Experimental Pharmacology. A detailed lecture and
laboratory study of important drugs. Prerequisite, 101. 132 hours;
8 credits. Spring quarter, for sophomore'medical students. Bieter,
Wright, Cranston, and assistants.

105. General and Experimental Pharmacology. A detailed lecture and
laboratory study of important drugs. Prerequisite, 101. 110 hours;
6 credits. Fall quarter, for veterinary students; winter quarter, for
dental and pharmacy students. Bieter, Wright, Cranston, and assist
ants.



106. General Pharmacology. A lecture continuation of 105. 22 hours;
2 credits. Spring quarter, for dental and pharmacy students. Bieter,
Wright, and Cranston.

108. Prescription Writing. Prerequisites, 101 and 102 or 101, 105, and 106.
11 hours; 1 credit. Winter quarter, for veterinary students; spring
quarter, for dental, pharmacy, and medical students. Wright.
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Elective Courses

109. Pharmacological Problems. Experimental study of special topics
in pharmacology, with a review of the literature. Credits and hours
arranged. Bieter, Wright, or Cranston.

110. Toxicology. A study of systemic qualitative toxicological analysis.
Lecture and laboratory. Lectures only may be taken if desired.
Credits and hours arranged. Wright.

111. Advanced Toxicology. A laboratory study of quantitative toxico
logical analysis. Prerequisite, 110, or may be taken simultaneously.
Credits and hours arranged. Wright.

112. Spectrochemical Toxicology. Study of spectrochemical methods ap
plied to toxicology. 22 hours lecture, 44 hours laboratory. Wright.

123. Special Topics in Pharmacology. 22 hours; 2 credits. Bieter, Wright,
and Cranston.

124. Pharmacology of Special Systems. Lectures and conferences on the
more detailed pharmacology of special organ systems (Le., cardio
vascular system, autonomic nervous system, etc.) and the clinical
applications thereof. 33 hours; 3 credits. Bieter, Wright, Cranston.

203. Research in Pharmacology. Prerequisites, 101 and 102 or equivalent,
plus permission of instructor. Hours and credits arranged. Bieter,
Wright, or Cranston.

204. Advanced Pharmacology. Prerequisites, 101 or equivalent, plus per
mission of instructor. 11 hours; 1 credit. Bieter, Wright, or Cranston.

205. General Discussions in Pharmacology. A seminar. Prerequisites, 101
or 102 or equivalent, plus permission of instructor. 11 hours; 1 credit.
Bieter, Wright, or Cranston.

PHYSIOLOGICAL CHEMISTRY

Departmental Office, 17 Owre Hall
Wallace D. Armstrong, Professor and Head

Professors Wallace D. Armstrong, Ph.D., M.D., Head, David Glick, Ph.D.,
Karl Sollner, Ph.D.; Associate Professors Cyrus P. Barnum, Jr., Ph.D.,
Saul L. Cohen, Ph.D.; Ralph T. Holman, Ph.D.; Assistant Professors Wil
liam O. Caster, Ph.D., Elizabeth G. Frame, Ph.D., Helmut Gutman, Ph.D.,
Leon Singer, Ph.D.; Instructor Charles W. Carr, Ph.D.
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Required Courses

1.:1: Physiological Chemistry for Nurses. 4 credits. Caster.
50.* Physiological Chemistry. For physical education students and others.

Prerequisite, general chemistry. 44 hours; 4 credits. Carr and others.
100.:1: Physiological Chemistry. For freshmen medical students and others.

Prerequisites, organic and physical chemistry and physics. 110 hours;
7 credits. Armstrong, Barnum, Glick, Cohen, Carr.

101.:1: Physiological Chemistry. For freshman medical students and others.
Prerequisite, 100. 99 hours; 6 credits. Armstrong, Barnum, Glick,
Cohen, Carr.

102. Physiological Chemistry. For freshman veterinary medicine students
and others. Prerequisite, organic chemistry. 99 hours; 6 credits.
Armstrong, Barnum, Glick, Cohen, Carr.

103. Physiological Chemistry. For freshman veterinary medicine students
and others. Prerequisite, 102. 99 hours; 6 credits. Armstrong, Bar
num, Glick, Cohen, Carr.

104. Physiological Chemistry. For freshman dental students. Prerequisite,
organic chemistry. 55 hours; 5 credits. Armstrong, Frame, Singer.

105. Physiological Chemistry. For freshman dental students. Prerequisite,
104. 99 hours; 6 credits. Armstrong, Singer, Carr.

Elective Courses

153. Problems in Physiological Chemistry. Special work arranged with
qualified students. May be taken one or more quarters. Prerequisite,
100-101. Hours and credits arranged. Armstrong, Barnum, Glick,
Cohen, Frame, Carr.

200. Seminar in Physiological Chemistry. Armstrong, Barnum, Glick,
Cohen, Frame, Carr.

205. Research in Physiological Chemistry. Hours and credits arranged.
Armstrong, Barnum, Glick, Cohen, Frame, Carr.

206. Advanced Endocrinology and Steroid Chemistry. Prerequisite, 100·
101. 3 credits. Cohen. (Offered in sessions which begin with an odd
numbered year and only if 8 or more students are registered.)

207. Ionic Equilibria and Mineral Metabolism. Prerequisite, 100-101.
3 credits. Armstrong. (Offered in sessions which begin with an
odd numbered year and only if 8 or more students are registered.)

208. Advanced Laboratory Technique. Prerequisite, 100-101. 3 credits.
Armstrong, Barnum, Glick, Cohen, Frame, Carr. (Offered in sessions
which begin with an odd-numbered year; registration limited to
10 students.)

209. Histochemistry. Prerequisite, 100-101 and histology or permission
of instructor. 3 credits. Glick. (Offered in sessions which begin with
an even-numbered year and only if 8 or more students are regis
tered.)

• Sequences 1 and 50 are intermediate courses intended for those who desire a less
detailed consideration of physiological chemistry than that given in 100,101. Students may
not receive credit for both intermediate and advanced sequences, nor for Course 1 in
addition to either of these sequences.

t The student must purchase a $5 physiological chemistry card from the bursar in
the Administration Building. No student will be assigned a desk in the laboratory until
he presents this card. The cost of special chemicals. nonreturnable equipment and
breakage will be charged against the deposit. •
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211. Advanced Intermediary Metabolism. Prerequisite, 100-101. 3 credits.
Barnum. (Offered in sessions which begin with an even-numbered
year and only if 8 or more students are registered.)

212. Histochemistry Laboratory. Selected problems in the field of histo
chemistry designed to meet the interests of the individual. Pre
requisite, 100-101, permission of instructor. Hours and credits ar·
ranged. Glick.

236. Radioactive Isotope Seminar. 11 hours. (Same as Radiology 236.)
Stenstrom, Moore, Armstrong, and staff.

PHYSIOLOGY

Departmental Office, 316 Millard Hall
Maurice B. Visscher, Professor and Head

Professors Maurice B. Visscher, M.D., Ph.D., Head, John J. Bittner,
Ph.D., Ernst Gellhorn, M.D., Ph.D., Nathan Lifson, M.D., Ph.D., Herbert
S. Wells, M.D.; Associate Professors Ernest B. Brown, Ph.D., Joseph T.
King, M.D., Ph.D., Werner Koella, M.D.; Assistant Professors Marthella
Frantz, Ph.D., John A. Johnson, Ph.D., Carlos Martinez, M.D.; Instructors
Eugene Grim, Ph.D., Ruth McClintock, M.S., Robert Swanson, B.A.; Re
search Associates Franz Halberg, M.D.

Required Courses

4.· Human Physiology. For academic, home economics, and pharmacy
students. 44 hours; 4 credits. Ar.

60.· Human Physiology. Primarily for medical technology students and
nurses in the 5-year program. 88 hours; 6 credits. Ar.

101.· Human Physiology. For dental students and others. Prerequisites,
courses in physiological chemistry and human mammalian anatomy.
154 hours; 10 credits. Visscher, Gellhorn, Lifson, and others.

106-107.t Human Physiology. For freshman medical students and others.
Prerequisites, organic chemistry, zoology, and neurology. 240 hours;
15 credits. Visscher, Gellhorn, Lifson, and others.

Elective Courses

113. Problems in Physiology. Arranged with qualified students. Each
student will be assigned a topic for special laboratory study. Confer
ences and reading. May be taken one or more quarters. Prerequisite,
106-107, or equivalent. 66 hours; 3 credits each quarter or arranged.
Visscher, Gellhorn, and others.

114. Seminar in Physiology. One or more seminars in various major
fields of physiology will be offered each quarter. Prerequisite, course
equivalent to 106-107. Credits and hours arranged.

124. Seminar on the Central Nervous System. Arranged with qualified
students. Hours and credits arranged.

• Courses 4. 60. and 101 are intended for those who desire a less detailed considera
tion of physiology than that given in 106-107. Students may not receive credit for these
courses in addition to 106-107.

t Formerly 103-104.

t
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125. Seminar on Special Senses. Arranged with qualified students. Hours
and credits arranged.

140. Seminar in Cancer Biology. Hours arranged; 1 credit. Bittner.
141. Problems in Cancer Biology. Hours and credits arranged. Bittner.
201. Seminar in Physiology. For advanced students. 11 hours; credits ar

ranged. Visscher and staff.
202. Readings in Physiology. Topics will be selected for each student and

written reviews will be prepared and discussed. 1 to 3 credits ar
ranged. Visscher and others.

203. Research in Physiology. Hours and credits arranged. Visscher, Gell
horn, Lifson, King, Brown, and others.

206. Seminar in History of Physiology and Related Sciences. 11 hours;
1 credit. Visscher.

207. Research in Cancer Biology. Credits and hours arranged. Bittner.
208. Special Topics in Clinical Physiology. Credits and hours arranged.

SCHOOL OF PUBLIC HEALTH

Departmental Office, 121 Millard Hall
Gaylord W. Anderson, Professor and Director

DIVISION OF PUBLIC HEALTH ADMINISTRATION AND EPIDEMIOLOGY

Professors Gaylord W. Anderson, M.D., Dr.P.H., Director, Ruth E. Boyn
ton, M.S., M.D., Harold S. Diehl, M.A., M.D., D.Sc., J. Arthur Myers,
M.D., Ph.D.; Clinical Professor Emeritus Albert J. Chesley,· M.D.;
Associate Professors Stewart C. Thomson, M.S., M.D., M.P.H.; Clinical
Associate Professor§ Emeritus Orianna McDaniel,· M.D.; Lecturers
Robert N. Barr,· M.D., M.P.H., Henry Bauer,· Ph.D., Jerome W. Brower,·
M.A., B.S.L., LL.B., Dean S. Fleming,· M.D., M.P.H., Leslie W. Foker,
M.D., M.P.H., Frank J. Hill,1T M.D., M.P.H., William A. Jordan,· D.D.S.,
M.P.H., liIarold C. Mickey, B.B.A., Abraham E. Rosenfield,· M.D., M.P.H.,
John F. Shronts, M.S., M.D., Viktor O. Wilson, M.D., M.P.H.

Required Courses

100. Elements of Preventive Medicine and Public Health. Susceptibility
and resistance to disease; occurrence and prevention of communica
ble, degenerative, and industrial diseases; protection of food, water,
and milk. For nurses and students in presocial work. Prerequisites,
3 or 50, or equivalent and a course in bacteriology. 5 credits, 6 credits
for medical students. Anderson, Thomson.

101. Public Health Administration and Field Work. A series of field trips
to acquaint the student with the activities of public health agencies.
For senior medical students. 12 hours; 2 credits. Thomson.

142. Medical Economics. An examination of the present structure and
financing of medical care and other h,ealth services in the United
States, including proposed changes. For senior medical students. 22
hours; 2 credits. Mickey.

• Member of staff of State Department of Health.
§ Titles prefixed by "clinical" indicate appointment on a part-time basis.
~ Member of staff of Minneapolis City Health Department.



• Member of staff of State Department of Health.
~ Member of staff of Minneapolis City Health Department.

DIVISION OF PUBLIC HEALTH ENGINEERING AND SANITATION

Professor Herbert M. Bosch, * B.S., M.P.H.; Professor Emeritus Harold
A. Whittaker, B.S.; Associate Professors Theodore A. Olson, M.A., George
O. Pierce, M.S., C.P.H.; Assistant Professor Richard G. Bond, M.S., M.P.H.;
Lecturers Russel E. Frazier, * B.S., Jack J. Handy,1I B.S., Samuel P. King
ston, * B.Ch.E., M.S., George S. Michaelson, * B.Ch.E., M.S., Wilford E.
Park, M.D., Harvey G. Rogers, * Elmer C. Slagle, B.S., M.P.H., Lyle
Smith, M.S., Frank L. Woodward, * B.E., M.P.H.

Elective Courses

A4. Rural Sanitation. For subcollegiate students in School of Agricul
ture. 3 credits. Pierce.

75. Introduction to Environmental Sanitation. 3 credits. Bond.
102. Environmental Sanitation I. For engineers, doctors, and nurses.

3 credits. Olson, Pierce.
112. Water Supply Sanitation. For engineers. 3 credits. Bosch, Pierce.
113. Sewage, Excreta, and Waste Disposal. For engineers. 6 credits.

Bosch, Pierce.
114. Environmental Sanitation II. For physicians, nurses, veterinarians,

and others by arrangement. 2 credits. Bosch.
115. Food Sanitation. For engineers and veterinarians. 3 credits. Olson.
116. Public Health Engineering Administration. For engineers. 2 credits.

Bosch.
117-118. Sanitary Biology. 3 credits per quarter. Olson.
119. Field Practice in Environmental Sanitation. Credits arranged. Ar.
152. Industrial Hygiene Engineering. For engineers. 3 credits. Pierce.
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Elective Courses

58. Maternal and Child Hygiene. For public health nurses. 3 credits.
Boynton.

60. Tuberculosis and Its Control. 2 credits. Myers.
103. Public Health Bacteriology. Credits arranged. Bauer.
104. Epidemiology I. For graduate physicians in public health or others

by permission. 3 credits.
105. Epidemiology II. For physicians. 3 credits.
106. Public Health Administration-General. For physicians, engineers,

nurses, and social workers. 3 credits. Anderson.
107. Child and Adult Hygiene. For physicians. 3 credits. Boynton.
122. Public Health Administration-Problems. 3 credits. Anderson.
123. Topics in Public Health. Credits arranged. Staff.
126. Industrial Health Problems. 3 credits. Foker.
135. Conservation of Hearing. 1 credit. Boies and associates.
136. Sight Conservation. 1 credit. Hansen and associates.
137. Dental Hygiene. 1 credit. Jordan.
141. Economic and Social Aspects of Medical Care. 3 credits. Mickey.
200. Research. Credits arranged. Anderson, Diehl, and others.
210. Seminar in Preventive Medicine and Public Health. Staff.
215. Maternal and Child Health. Credits arranged. Boynton.



DIVISION OF PUBLIC HEALTH NURSING

Assistant Professors Virginia R. Field, M.S., Ann Hauser, R.N., M.P.H.,
Ruth von Bergen, R.N., M.P.H.; Instructor Wanyce C. Sandve, R.N., B.S.;
Lecturers Mary Connery, M.S., Irene M. Donovan, R.N., B.S., Heide Hen
riksen, R.N., B.S., Ann Nyquist,· R.N., Mellie F. Palmer,ll R.N., M.S.,
C.P.H., Janet C. Wood, M.S.S.

Elective Courses

55. Nursing and Social Problems in Gonorrhea and Syphilis Control.
For public health nurses and students in presocial work. 2 credits.

62,63. Principles of Public Health Nursing. For pUblic health nurses. 5
credits per quarter. Ar.

64. Cancer Nursing and Nursing in Other Chronic Diseases. 3 credits.
Hauser.

65. Field Work in Public Health Nursing. For public health nurses. 15-16
credits. Ar.

69. Nursing in Health Programs for School-Age Children. 3 credits. Field.
70. Practice Teaching in Home Nursing for Public Health Nurses. Credits

arranged. Sandve.
127. Industrial Health Problems-Nursing Aspects. 1 credit. Henriksen.
133. Mental Hygiene Aspects of Public Health Nursing. 3 credits. Wood.
139. Field Work in Mental Hygiene. Credits arranged. von Bergen.
170. Supervision in Public Health Nursing. For public health nurses.

3 credits. Ar.
171. Advanced Problems in Public Health Nursing. For public health

nurses. Credits arranged.
173. Advanced Field Work in Public Health Nursing. For public health

nurses. Credits arranged.
174. Supervision Laboratory. For public health nurses. Credit arranged.

r

).
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DIVISION OF PERSONAL HEALTH AND HEALTH EDUCATION

Professors Ruth E. Boynton, M.S., M.D., Ruth E. Grout, Ph.D., M.P.H.,
J. Arthur Myers, M.D., Ph.D.; Associate Professors Donald W. Cowan,
M.D., M.S., Stewart C. Thomson, M.S., M.D., M.P.H., Ramona L. Todd,
Ph.D., M.D.; Assistant Professor Philip D. Kernan, M.D.; Lecturers Clare
Gates,ll Dr.P.H., Helen Starr, Ph.D., Netta W. Wilson,· M.A., M.S.;
Instructors Murray B. Bates, M.S., M.D., James R. Fox, M.D.; Instructor
Emeritus Hally J. Fisher, R.N.

Elective Courses

AI. Hygiene. Subcollegiate course in School of Agriculture. 1 credit. Bates.
A6. Family Care. Subcollegiate course in School of Agriculture. 5 credits.
3. Personal Health. 2 credits. Thomson.
4. Health Problems of the Community. 2 credits. Fox.
50. Personal and Community Health. 3 credits. Thomson.
51. Community Hygiene. 3 credits. Cowan.
52. Health Care of the Family. For home economics students. 3 credits.

Todd, Sandve.

• Member of staff of State Health Department.
~ Member of staff of Minneapolis City Health Department.
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57. Health of Infant and Preschool Child. 2 credits. Boynton.
59. Health of the School Child. 3 credits. Thomson, Anderson.
60. Tuberculosis and Its Control. 2 credits. Myers.
125. Community Health Education. 3 credits. Grout.
181. Principles and Methods in Community Health Education. Credits

arranged. Grout and associates.
190. Field Work in Community Health Education Program. Credits ar

ranged. Grout.
227. Problems in Community Health Education Program. Credits ar

ranged. Grout.

DIVISION OF BIOSTATISTICS

Professor Alan E. Treloar, Ph.D.; Lecturers Lillian Elveback, M.A., Jean
Roberts,f[ M.S.; Instructors Bernice Erickson, B.S., Eugene Johnson, M.A.

Required Courses
90. Statistics in Medicine. Classification and measurement as descriptive

methods in medicine; frequency proportions and probability; associ
ation; chance variation and judgment of significance. For sophomore
medical students only or special permission of instructor. 2 credits.
Treloar.

Elective Courses
110. Biometric Principles. 3 credits. 111 to be taken concurrently. 3

credits. Treloar, Erickson.
111. Biometry Laboratory. 2 credits. Johnson.
120. Advanced Biostatics I. 3 credits. Elveback.
121. Advanced Biostatics Laboratory I. 2 credits. Elveback.
130. Advanced Biostatics II. 3 credits. Elveback.
131. Advanced Biostatics Laboratory II. 2 credits. Erickson.
140. Vital Statistics I. 3 credits. Treloar.
150. Vital Statistics II. 3 credits. Elveback.
201. Topics in Biometry. Credits arranged. Treloar.
.211. Seminar in Biometry. Credit arranged. Treloar.

LABORATORY OF PHYSIOLOGICAL HYGIENE

Professor Ancel Keys, Ph.D., Director; Associate Professors Josef M.
Brozek, Ph.D., Ernst Simonson, M.D., Henry L. Taylor, Ph.D.; Assistant
Professor Joseph T. Anderson, Ph.D.

Elective Courses
91.* Physiological Hygiene. Primarily for students in physical education

and public health. 4 credits. Brozek, Taylor.
92.* Physiological Hygiene. Primarily for students in physical education

and public health. 4 credits. Brozek, Taylor.
95. Human Nutrition. 3 credits. Anderson.
191. Science of Human Nutrition. 3 credits. Keys.
192. Physiology of Exercise. 4 credits. Taylor, Simonson.
194. Human Factors in Industry. 3 credits. Brozek.
220. Readings in Problems of Physiological Hygiene. Credits arranged.

Keys and staff.
• Both quarters must be completed for credit except with special permission of

instructor.
, Member of staff of Minneapolis City Health Department.

...



HOSPITAL ADMINISTRATION

Professors James A. Hamilton, B.S., M.C.S., Director, Ray M. Amberg,
Ph.C.; Associate Professor James W. Stephan, B.A., M.B.A., Associate
Director; Lecturers F. Hazen Dick, Archibald D. Kincaid, B.A., Helen L.
Knudsen, * M.D., M.P.H., Telmer O. Peterson, M.H.A.; Instructor Ronald
A. Jydstrup, B.B.A., M.H.A.

DESCRIPTION OF COURSES 27

•
Elective Courses

153. The Hospital and the Community. 1 credit. Hamilton and Stephan.
161. History and Development of Hospitals. 6 credits. Hamilton and

Stephan.
162. Principles of Organization and Management of Hospitals. 6 credits.

Hamilton, Stephan.
163. Principles of Organization and Management of Hospitals. 6 credits.

Hamilton, Stephan.
164. Principles of Organization and Management of Hospitals. 6 credits.

Hamilton, Stephan.
165. Hospitals in Community Organization. 1 credit. Stephan.
166. Hospital Clerkship. 5 credits. Stephan.
167. Management Problems in Hospital Administration. 6 credits. Ham

ilton.
168. Orientation to Medical Sciences. 3 credits. Thomson.
169. Administrative Residency. 12 credits. Stephan.

MEDICINE

Departmental Office, 221E University Hospitals
Cecil J. Watson, Professor and Head

DIVISION OF INTERNAL MEDICINE

Professors Cecil J. Watson, M.D., Ph.D., Head, Richard V. Ebert, M.D.,
J. Arthur Myers, M.D., Ph.D., Wesley W. Spink, M.D., Lewis Thomas,
M.D., William B. Tucker, M.D.
Professors Emeriti Moses Barron, M.D., George E. Fahr, M.D., Henry
L. Ulrich, M.D., S. Marx White, M.D.
Clinical Professors§ Reuben A. Johnson, M.D., Thomas Lowry, M.D.
Associate Professors Carleton B. Chapman, M.D., Edmund B. Flink, M.D.,
Ph.D., Frederick W. Hoffbauer, M.D., Howard L. Horns, M.D., Samuel
Nesbitt, M.D., Ph.D., Samuel Schwartz, M.D. (Experimental Medicine)
Clinical Associate Professors§ Karl W. Anderson, M.D., Archibald Beard,t
M.D., Reuben Berman, M.D., John J. Boehrer, M.D., John Briggs, M.D.,
James B. Carey, M.D., Carl B. Drake, M.D., E. P. K. Fenger, M.D., Arthur
C. Kerkhof, M.D., Ph.D., Donald McCarthy, M.D., Chauncey A. McKin
lay, M.D., Thomas A. Peppard, M.D., Frederick H. K. Schaaf, M.D.,
Horatio B. Sweetser, Jr., M.D., Macnider Wetherby, M.D., Ph.D., Herman
J. Wolff, M.D., Ph.D., Ragnvald S. Ylvisaker, M.D.

• Member of staff of State Health Department.
t Inactive status.
I Titles prefixed by "clinical" indicate appointments on a part-time basis.

I
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Assistant Professors C. Knight Aldrich, M.D., Craig W. Borden, M.D., Ed
mund P. Eichhorn, M.D., Abraham Falk, M.D., Paul S. Hagen, M.D., Wen
dell H. Hall, M.D., James F. Hammarsten, M.D., Ben 1. Heller, M.D.,
Robert B. Howard, M.D., Ph.D., Byrl Kennedy, M.D., Richard Magraw,
M.D., William W. Stead, M.D.
Clinical Assistant Professors§ Jacob Blumenthal, M.D., Joseph F. Borg,
M.D., Jay C. Davis,* M.D., Douglas P. Head, M.D., Edgar T. Hermann,*
M.D., William H. Hollinshead, M.D., Wyman Jacobson, M.D., John W.
LaBree, M.D., George X. Levitt, M.D., Harold E. Miller, M.D., Johannes
K. Moen, M.D., Herbert F. R. Plass, M.D., George G. Roth, B.S., M.D.,
L. Raymond Scherer, M.D., Adam Smith, * M.D., Asher A. White, M.D.,
J. Allen Wilson, M.D., Ph.D., Thomas Ziskin, * M.D.
Instructors Donald S. Amatuzio, M.D., James Dahl, M.D., Richard J.
Frey, M.D., Paul Frick, M.D., Mark Hanson, M.D., Paul T. Lowry, M.D.,
Frank E. Martin, M.D., Rudi Schmid, M.D., Ralph Smith, M.D., C. Paul
Winchell, M.D., Russell H. Wilson, M.D, Leslie Zieve, M.D.
Clinical Instructors§ Harvey O. Beek, M.D., Paul J. Bilka, M.D., Ephraim
Cohen, M.D., David M. Craig, M.D., Frederick Englund, M.D., Benjamin
Fuller, M.D., Robert A. Green, M.D., Albert J. Greenberg, M.D., John
E. Holt, M.D., Herbert W. Johnson, M.D., John W. Johnson, M.D., Norman
P. Johnson, M.D., Russell C. Lindgren, M.D., Charles N. McCloud, M.D.,
John R. Meade, M.D., James Myhre, M.D., O. L. Norman Nelson, M.D.,
William E. Petersen, M.D., Fred A. Rice, M.D., Dean K. Rizer, M.D., Wil
liam M. Schulze, M.D., Andrew Shea, M.D., John F. Shronts, M.D., Philip
H. Soucheray, M.D., William S. Terry, M.D., Boyd Thomes, M.D., Russell
M. Wilder, Jr., M.D., Ph.D.
Research Associates Donald Clausen, Page Edmondson, Paul Masley,
George Price, Violet E. Swenson.

Required Courses
18-19. Principles of Medical and Surgical Nursing.
101. Physical Diagnosis. Lectures and practical work on the examination

of the normal body and on various aspects of physical diagnosis in
disease. Students are assigned to hospital wards for the examination
of selected cases. Sophomore year. Prerequisites, Anatomy 100,
Physiology 106. 44 hours; 3 credits. Horns and staff.

104. Introduction to Internal Medicine. Systematic lectures and clinics
in the field of internal medicine. Junior year. Prerequisites, 101, 102.
22 hours a quarter, 66 hours total; 6 credits. Watson and staff.

110. Medicine Clinic. One hour per week one quarter of the senior year.
Watson and others.

111. Clinical Clerkship in Medicine. Individual work in the medical
wards of the University Hospitals, taking and recording of case
histories, making of physical examinations and carrying out assigned
laboratory work. Clerks are held responsible for history and course
of disease as well as a detailed knowledge of the treatment given
to patients assigned them. Junior year. Prerequisites, clear record
in all prior subjects. 260 hours; 6 credits. Watson and staff.

• Inactive status.
§ Titles prefixed by "clinical" indicate appointments on a part-time basis.
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..
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111x. Same as Course 111 at the Minneapolis General Hospital. Lowry
and staff.

111y. Same as 111 at Minneapolis Veterans Hospital. Flink and staff.
112. Senior Clerkship in Internal Medicine (Admissions). Supervised

study of new cases in the Outpatient Medical Clinic. Rotation through
special clinics including cardiology, gastrointestinal diseases, chest
diseases, diabetes, metabolism and endocrinology, hematology, al
lergy, rheumatoid diseases, peripheral vascular disease, and gastros
copy. 260 hours; 6 credits. Chapman, Magraw, and others.

DESCRIPTION OF COURSES 29
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Elective Courses
129. Advanced Physical Diagnosis. Prerequisite, Medicine 101. Juniors.

Not less than 3 nor more than 6 students. Minneapolis General Hos
pital. Peppard.

132. Diagnosis and Treatment of Diseases of the Lungs. Three lectures
and two clinics per week (hospital wards and dispensary). Lectures
with or without hospital work. Sophomores, juniors, and seniors.
Hours and credits arranged. Myers.

133. Gastroenterology. Clinic demonstration and discussions of disorders
of the gastrointestinal tract. Junior and senior years. 4 to 8 students.
Carey.

135. Essentials of Diagnosis and Treatment of Heart Disease. Practical
clinics on cardiac patients. Junior and senior years. Limited to 8
students.

139. Clinical Electrocardiography. Juniors and seniors. Hours and credits
arranged. Minneapolis General Hospital. Kerkhof.

Courses for Graduate Students
201. Clinical Medicine. Watson and staff.
203. Research in Medicine. Watson, Ebert, Spink, and others.
205. Tuberculosis. Myers.
206. Clinical Conference. Weekly meeting on Friday at 9 a.m. Presenta

tion of problem cases. Discussion of diagnosis and treatment and
consideration of pertinent literature. 1 credit. Watson and staff.

207. Clinical Pathological Conference. Weekly meeting on Wednesday at
11 a.m. Presentation of clinical features, necropsy findings, and dis
cussion. Medical and surgical cases. 1 credit. Dawson, McQuarrie,
Rigler, Wangensteen, Watson, and staff.

208. Clinical Radiological Conference. Weekly meeting on Monday at
9 a.m. Presentation and discussion of X-ray films from the medical
service, with clinical correlation. 1 credit. Rigler, Watson, and staff.

210. Infectious Disease Seminar. One hour weekly. Spink.
211. Electrocardiographic Conference. One hour weekly.

For other courses see Graduate Medical School Bulletin.

DIVISION OF DERMATOLOGY

Professors Henry E. Michelson, M.D., Director, Carl W. Laymon, M.D.,
Ph.D., Francis W. Lynch, M.D., M.S.; Professor Emeritus Samuel E.
Sweitzer, M.D.; Clinical Associate Professors Stephan Epstein, M.D., John
F. Madden, M.D., M.S.; Clinical Associate Professor Emeritus Harry G.
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Irvine, M.D.; Clinical Assistant Professor Elmer M. Rusten, M.D.; Clini~

cal Assistant Professor Emeritus Charles D. Freeman, M.D.; Clinical In
structors Elmer T. Ceder, M.D., Isadore Fisher, M.D., Robert W. Goltz,
M.D., Melvin Grais, M.D., Elmer M. Hill, M.D., Orville E. Ockuley, M.D.,
M.S.

Required Courses
123. Dermatology and Syphilology. Clinical lectures upon the common

skin diseases and syphilis, including diagnosis and treatment. Senior
year. Prerequisites, Medicine 101, 102. 33 hours; 3 credits. Michelson.

124. Senior Clerkship in Dermatology. Sections of the senior class in
dermatology and syphilis, in the dispensary at the University Hos.
pitals. 90 hours; 2 credits. Michelson and staff.

124x. Part of Course 124 at the Minneapolis General Hospital. Laymon
and staff.

Elective Courses
157. Ward Clinics in Dermatology. Junior year. 17 hours. Ancker Hos

pital, St. Paul. Lynch, Madden.
158. Clinic in Dermatology. Wilder Dispensary.
159. Assistantship, Dermatology and Syphilis. Prerequisite, junior medi

cal clerkship. Limited to one student. Minneapolis General Hospital.
Laymon.

160. Assistantship and Conference in Dermatology. Prerequisite, junior
medical clerkship. Limited to one student. University Hospitals and
Dispensary. Michelson and staff.

161. Assistantship in Dermatology. Prerequisite, 124. Limited to 2 stu
dents. University Dispensary. Michelson and staff.

162. Assistantship in Dermatology. Prerequisite, 124. Limited to 2 stu
dents. Minneapolis General Hospital. Laymon.

163. Treatment of Syphilis. Limited to 2 students. University Dispensary.
Michelson.

164. Seminar in Pathology. Histopathology of the skin. Clinical and
pathologic phases will be exemplified. Prerequisite, Pathology 102.
Michelson.

165. Seminar in Dermatology. Hours arranged. Michelson and others.
166. Allergy and Dermatology. Limited to 1 student. Hours and credits

arranged. Rusten and Epstein.

Courses for Graduate Students
225. Clinical Dermatology and Syphilology. Michelson and staff.
226. Clinical Dermatology and Syphilology. Laymon and staff.
227. Histopathology of the Skin. Michelson and staff.
228. Research in Dermatology and Syphilology. Michelson and staff.

DIVISION OF CLINICAL LABORATORY MEDICINE

Professor Gerald T. Evans,· M.D.C.M., Ph.D., Director of Laboratories,
University Hospitals; Instructor Ellis S. Benson,· M.D.

• Fun-time appointment

..

•.
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Required Courses
102. Clinical Laboratory Medicine. Methods of laboratory examination

for diagnostic purposes. Sophomore year. Prerequisites, Physiological
Chemistry 100, students must have completed or be taking Pathology
101. 66 hours; 5 credits. Evans, Watson, and staff.

Courses for Graduate Students
235. Advanced Clinical Laboratory Medicine. Evans and staff.
236. Research on Clinical Laboratory Problems. Evans and staff.

PSYCHIATRY AND NEUROLOGY

Departmental Office, 126 Millard Hall
Donald W. Hastings,· M.D., Professor and Head

DIVISION OF PSYCHIATRY

Professors Donald W. Hastings,'" M.D., Reynold A. Jensen,'" M.D., Burt
rum C. Schiele,· M.D.; Clinical Professors§ S. Alan Challman, M.D., Eric
K. Clarke, M.D., Hyman S. Lippman, M.D., Ph.D.; Clinical Professor
Emeritus Ernest M. Hammes, Sr., M.D.; Associate Professors C. Knight
Aldrich,'" M.D., Robert G. Hinckley, M.D.; Clinical Associate Professors§
Adelaide M. Johnson, M.D., Gordon R. Kamman, M.D., Joseph C. Michael,
M.D., Werner Simon, M.D., Marvin Sukov, M.D.; Assistant Professors
Frank Kiesler,· M.D., Henry D. Lamb, M.D., Myron G. Messenheimer,
M.D.; Clinical Assistant Professors§ Leslie Caplan, M.D., Clifford O.
Erickson, M.D., Philip Feinberg, M.D., Hewitt B. Hannah, M.D., Harold
B. Hanson, M.D., Richard Magraw,· M.D.; Professorial Lecturers Burton
P. Grimes, M.D., Ralph Rossen, M.D.; Instructor Clarence J. Rowe,·
M.D.; Clinical Instructors§ Irving C. Bernstein, M.D., Robert P. Bush,
M.D., Louis L. Flynn, M.D., G. Wendell Hopkins, M.D., J. Benjamin Lund,
M.D.

Elective Courses for Nonmedical Students
171A. Descriptive Psychiatry. Hours arranged; 2 credits. Rowe.

Required Courses for Medical Students
103. Junior Clinical Clerkship in Psychiatry and Neurology. Sections of

the class for ten-week periods in the University Hospitals. 260 hours;
6 credits. Hastings and staff.

105. Psychiatric and Neurologic Clinic. Senior year. Hours arranged; no
credit. Hastings, Baker, and staff.

120. Psychosomatics. Freshman year. 3 credits per year. Hastings and
Magraw.

121. Introduction to Psychiatry in the Practice of Medicine. Sophomore
year. 3 credits per year. Schiele.

Elective Courses for Medical Students
145. Reading in Psychiatry. The student will be assigned a special read

ing topic. Credits and hours arranged. Hastings and staff.
• Full-time appointment.
I Titles prefixed by "clinical" indicate appointments on a part-time basis.
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146. Psychiatric Problems in General Medical Practice (including the
psychoneuroses). Junior year. Not less than five students. Uni
versity Hospitals. Hours and credits arranged. Winter and spring
only. Schiele.

Courses for Graduate Students
208x. Clinical Psychiatry. Hastings and staff.
208y. Clinical Child Psychiatry. Jensen.
209. Research in Psychiatry. Hastings and staff.
214. Psychiatric and Neurologic Disorders of Childhood. Jensen.
236. Normal Personality Development and Psychopathology. Challman.
237. Psychoanalytic Therapy. Lippman.
243. Prolonged Psychotherapy. Hastings and staff.
244. Seminar in Psychosomatic Medicine. Aldrich.

DIVISION OF CLINICAL PSYCHOLOGY

Professor Starke R. Hathaway,* Ph.D.; Associate Professors Paul E.
Meehl, * Ph.D., William Schofield,* Ph.D.; Clinical Assistant Professor§
William Hales, Ph.D.; Instructor Norman Sundberg, * M.A.; Clinical
Instructors§ Leo Hanvik, Ph.D., Daniel N. Wiener, Ph.D.

Required Courses for Medical Students
102. Psychiatry. Special topics and their clinical application. Junior

year. 1 credit. Hathaway.

Courses for Graduate Students
215. Seminar in Diagnostic and Therapeutic Interviewing. Hours and

credits arranged. Hathaway.
219. Personality Structure, Normal and Abnormal. Hathaway, Schiele.
221. Psychometric Clerkship. Psychological testing of in-patient and out

patient cases in the University Hospitals. Hours and credits arranged.
Schofield, Hathaway, Meehl.

222. Interviewing Techniques in Psychiatry. Hathaway, Schiele.
227. Clinical Seminar for Psychologists. Registration by permission of

instructor. Hours arranged; 1 credit. Schofield, Schiele.
245. Case Conference for Clinical Psychologists. Hours arranged; 1

credit. Hathaway, Schofield.

DIVISION OF NEUROLOGY

Professor A. B. Baker, * M.D., Ph.D., Director; Clinical Professor§ Royal C.
Gray, M.D., Ph.D.; Clinical Professor Emeritus Ernest M. Hammes, Sr.,
M.D.; Clinical Associate Professors§ Robert L. Meller, M.D., Harold H.
Noran, M.D.; Assistant Professor Fae Y. Tichy,* M.D., Ph.D.; Clinical
Assistant Professors§ NathanJ. Berkwitz, M.D., Walter P. Gardner, M.D.,
Ernest M. Hammes, Jr., M.D., M.S., Zondal R. Miller, M.D., Joseph A.
Resch, M.D.; Instructors Ian A. Brown,* M.D., Robert A. Utterbach,*
M.D.; Clinical Instructors§ Maynard Cohen, M.D., Andrew J. Leemhuis,
M.D., Hildred Schuell, M.A., Sidney K. Shapiro, M.D., Robert Stoltz, M.D.

• Full-time appointment.
§ Titles prefixed by "clinical" indicate appointments on a part-time basis.
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Elective Courses for Non-Medical Students
171B. Descriptive Neurology. Hours arranged. 2 credits. Brown.
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Required Courses for Medical Students
101. Neurology. Systematic clinics, demonstrations, and lectures. Junior

year; 2 credits. Baker and staff.
103. Junior Clinical Clerkship in Psychiatry and Neurology. Sections of

the class for ten-week periods in the University Hospitals. 260 hours;
6 credits. Baker and staff.

105. Psychiatric and Neurologic Clinic. Senior year. Hours arranged;
1 credit. Hastings, Baker, and staff.

Elective Courses for Medical Students
143. Problems in Neuropathology (same as Pathology 115). Individual

gross and microscopic studies on existing preparations in neuro
pathology. Prerequisites, Pathology 101 and 102. Hours and credits
arranged. Baker and staff.

145x. Reading in Neurology. The student will be assigned a special
reading topic. Hours and credits arranged. Baker and staff.

150. Advanced Neuropathology (same as course 210 in Graduate School).
Hours and credits arranged. Tichy.

151. Survey of Neuropathology (same as Pathology 117). Same as
Course 212 in the Graduate School. Hours and credits arranged.
Tichy.

Courses for Graduate Students
208. Clinical Neurology. Hours and credits arranged. Baker and staff.
209. Research in Neurology. Hours and credits arranged. Baker and staff.
210. Advanced Neuropathology. Hours and credits arranged. Tichy.
211. Intracranial Neoplasms (same as Pathology 116). Hours and credits

arranged. Tichy.
212. Survey of Neuropathology. Credits and hours arranged. Tichy.
220. Advanced Clinical Neurology. Selected readings and comprehen

sive review of specialized subjects in the neurological field. Hours
and credits arranged. Baker and staff.

225. Neuro-ophthalmology. Series of lectures covering the field of
ophthalmology as related to neurology. Hours arranged; 2 credits.
Baker.

226. Neurological-Neurosurgical Conference (same as Surgery 318 and
Radiology 163A). Review of X-rays, case histories, and neuropatho
logical material on neurological and neurosurgical cases. Hours ar
ranged; 1 credit. Baker, Peyton, Peterson.

228. Research in Neuropathology. Hours and credits arranged. Baker
and Tichy.

230. Electroencephalography. Hours and credits arranged. Staff.
231. Applied Electroencephalography and Myography. Practical experi

ence in the reading and interpretation of electroencephalographic
tracings. Hours and credits arranged. Staff.

232. Applied Neuro-roentgenology. Experience in the actual reading of
neuroroentgenological films. Hours and credits arranged. Peterson.
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233. Applied Neuropathology. Hours and credits arranged. Tichy.
234. History of Neurology. Hours and credits arranged. Staff.
235. Neurology in Other Medical Specialties. Hours and credits arranged.

Staff.
238. Neurological Clinical Pathological Conference. Hours arranged; 1

credit. Baker and staff.
239. Neuroanatomy. Hours arranged; 1 credit. Baker and staff.
240. Neuropathology Conference. Hours arranged; 1 credit. Baker.
241. Neuroradiology. Hours arranged; 1 credit. Staff.
247. Neurological Speech Disorders. Hours arranged; 1 credit. Schuell.

OBSTETRICS AND GYNECOLOGY

Departmental Office, W642 University Hospitals
John L. McKelvey, Professor and Head

Professor John L. McKelvey,'" M.D.C.M., Head; Associate Professor
Emeritus Arthur E. Benjamin, M.D.; Assistant Professor Roy G. Holly,
M.D.; Clinical Assistant Professorst Alex Barno, M.D., Lee W. Barry,
M.D., Ph.D., Claude J. Ehrenberg, M.D., Donald W. Freeman, M.D., Everett
C. Hartley, M.D., George E. Hudson, M.D., Leonard A. Lang, M.D., Rae
T. La Vake, M.D., Mancel T. Mitchell, M.D., William P. Sadler,§ M.D.,
Jalmer H. Simons, M.D., Samuel B. Solhaug, M.D., Ph.D., Roy E. Swan
son, M.D., Ph.D., Herbert M. N.Wynne, M.D.; Instructors Irwin H.
Kaiser, M.D., David I. Seibel, M.D.; Clinical Instructorst Milton Abram
son, M.D., Ph.D., Titus P. Bellville, M.D., Joseph F. Bicek, M.D., Ray F.
Cochran, M.D., Louis Friedman, M.D., Joseph Goldsmith, M.D., John A.
Haugen, M.D., Albert F. Hayes, M.D., Eugene M. Kasper, M.D., Ph.D.,
Harold R. Leland, M.D., Edward C. Maeder, M.D., Ph.D., Charles E.
Proshek, M.D., Owen F. Robbins, M.D., Melvin B. Sinykin, M.D., Rodney
F. Sturley, M.D., James J. Swendson, M.D.

Required Courses
1. Obstetrical Nursing. For student nurses. McKelvey and others.
2. Gynecological Nursing. For student nurses. McKelvey and others.
120. Obstetrics. The physiology of pregnancy, labor and the puerperium.

For senior medical students. 11 hours; 1 credit. McKelvey and staff.
121. Obstetrics. The pathology of pregnancy, labor, and the puerperium.

For senior medical students. Prerequisite, Course 120. 11 hours; 1
credit. McKelvey and staff.

123. Gynecology. A study of diagnostic methods in diseases of women.
For senior medical students. 22 hours; 2 credits. McKelvey and staff.

124. Introduction to Obstetrics and Gynecology. For medical students
in the last quarter of the junior year. 18 hOurs; 2 credits. McKelvey
and staff.

135. Clinical Clerkship in Obstetrics and Gynecology. Includes clinics in
obstetrics and gynecology in the University Hospitals and Dispensary.
260 hours; 6 credits. McKelvey and staff.
• Full-time appointment.
t Titles prefixed by "clinical" indicate appointments on a part-time basis, except as

noted.
I In charge at Minneapolis General Hospital.

...
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135x. Part of Course 135 at the Minneapolis General Hospital. Sadler
and staff.

Courses for Graduate Students
201-202-203-204. Advanced Obstetrics and Gynecology. Part I. Required

of first year fellows. McKelvey, Sadler, and associates.
205-206-207-208. Advanced Obstetrics and Gynecology. Part II. Required

of second year fellows. McKelvey, Sadler, and associates.
209-210-211.212. Advanced Obstetrics and Gynecology. Part III. Third

year fellows. McKelvey, Sadler, and associates.
216-217-218-219. Research. Staff.

OPHTHALMOLOGY AND OTOLARYNGOLOGY

Departmental Office, 534E Todd Memorial Hospital
Lawrence R. Boies, Professor and Head

DIVISION OF OPHTHALMOLOGY

Clinical Professor Erling W. Hansen, M.D., Director; Professor Emeritus
Frank E. Burch, M.D.; Clinical Associate Professors Hendrie W. Grant,
M.D., M.S., Walter L. Hoffman, M.D., M.S., Charles Hymes, M.D., M.S.;
Clinical Assistant Professors Edward P. Burch, M.D., Walter K. -Haven,
M.D., M.S., Richard C. Horns, M.D., M.S., Richard O. Leavenworth, M.D.,
Virgil J. Schwartz, M.D., Charles Stanford, M.D.," John P. Wendland,
M.D., M.S.; Clinical Assistant Professor and Refractionist Robert R.
Tracht, M.D., M.S.; Clinical Instructors Frank Adair, M.D., Llewellyn
E. Christensen, M.D., Thomas J. Edwards, M.b., Joseph L. Garten, M.D.,
Bourne Jerome, M.D., Bruce L. Kantar, M.D., M.S., Vernon L. Lindberg,
M.D., Malcolm A. McCannel, M.D., M.S., Robert H. Monahan, M.D., Karl
E. Sandt, M.D., Gordon E. Strate, M.D., Frederic F. Wipperman, M.D.

Required Courses
100. Ophthalmology. Lectures and demonstrations. For senior medical

students. 2 credits. Hansen and staff.
106. Clerkship in Diseases of the Eye. Diagnosis and treatment of cases.

45 hours; 2 credits. Hoffman, Stanford, Horns, Bushard, Christensen,
Kantar, McCannel.

Elective Courses

121. Operative Clinic in Eye. 13 hours. Limited to 6 students. University
Hospitals. Hansen, Hymes, Hoffman, Wendland.

122. Medical and Neurological Ophthalmology. 2 sections. 22 hours; 2
credits. Limited to 8 students per section. Todd Memorial Room.
Schwartz, Lindberg.

123. Advanced Ophthalmology. Prerequisite, Course 122. 22 hours; 2
credits. Limited to 6 students. University Dispensary. Eye Clinic.
Stanford.

Courses for Graduate Students
200. Refraction. Tracht.
201. Advanced Refraction. Tracht.

• On leave.
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202. Clinical Ophthalmology. Hansen, Hoffman, Stanford, and staff.
203. Biomicroscopy. E. P. Burch.
204. Ocular Muscles. Grant, Horns, Kantar.
205. Perimetry. Schmidtke.
206. Surgery of the Eye. Hansen, Hoffman, Hymes, Wendland.
207. Pathology of the Eye. Monahan.
208. Ophthalmoscopy. Schwartz, Lindberg, Edwards.
209. Neuro.ophthalmoscopy. Wendland.
211. Physiological Optics. Jerome.
212. Seminar in Ophthalmology. Hansen and staff.
213. Review of Texts on External Diseases. Stanford.
214. Histology of the Eye. Monahan.
215. Radiology of the Eye, Orbit, and of the Head. Peterson.
216. Physiology of Vision and Biochemistry. Wendland.
217. Allergy of the Eye. Hansen.
218. Ophthalmic Therapeutics. Horns.
219. History of Ophthalmology. Hansen.

DIVISION OF OTOLARYNGOLOGY AND ORAL SURGERY

Clinical Professors Lawrence R. Boies, M.A., M.D., Director, Henry B.
Clark, Jr., D.D.S., M.D., Anderson C. Hilding, M.D., Ph.D.; Professorial
Lecturer Carl W. Waldron, M.D., D.D.S.; Clinical Associate Professors
Charles E. Connor, M.A., M.D., Jerome A. Hilger, M.D., M.S., Frank M.
Lassman, Ph.D. (Speech and Audiology), Kenneth A. Phelps, M.D.; Clini
cal Assistant Professors Henry V. Hanson, M.D., John J. Hochfilzer, M.D.,
Conrad Holmberg, M.D., Robert E. Priest, M.D., M.S., George M. Tangen,
M.D., M.S.; Clinical Instructors Benjamin Bofenkamp, M.D., Neill F.
Goltz, M.D., Leander T. Simons, M.D., Graham C. Smith, M.D., M.S.,
Harold S. Ulvestad, M.D.

Required Courses
101. Otology. Lectures and Demonstrations. Senior medical students. 1

credit. Boies and staff.
102. Rhinology. Lectures and demonstrations. Senior medical students.

1 credit. Boies and staff.
103. Laryngology. Lectures and demonstrations. Senior medical students.

1 credit. Boies and staff.
104. Clinic and Conferences in Diseases of the Ear. Diagnosis and treat

ment of cases. 45 hours; 2 credits. University Dispensary. Boies, Con
nor, Hilger, Hochfilzer, Holmberg, Priest, Tangen, Goltz, Ulvestad.

105. Clinic and Conferences in Diseases of the Nose and Throat. Diagnosis
and treatment of cases. 45 hours; 2 credits. University Dispensary.
Boies, Connor, Hilger, Hochfilzer, Holmberg, Priest, Tangen, Goltz,
Ulvestad.

Courses Primarily for Graduate Students
230. Clinical Otology. 132 hours per quarter. Staff.
231. Clinical Rhinology and Laryngology. 132 hours per quarter. Staff.
232. Surgery of the Ear, Nose, and Throat. OperativE; clinic in the Uni

versity Hospitals. 32 houI;s per quarter. Staff.



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

DESCRIPTION OF COURSES 37

",.

..

233. Operative Surgery of the Temporal Bone. 22 hours.
234. Operative Surgery of the Nose and Throat. 22 hours.
235. Roentgenology of the Head. 11 hours. Rigler.
236. Functional Ear Tests. 11 hours.
237. Endoscopy. Lectures and demonstrations. 22 hours.
238. Pathology of the Ear, Nose, and Throat. 22 hours. Hilger.
239. Neurologic Lesions in the Field of of Otolaryngology. 6 hours. Baker.
240. Physiotherapy and Surgery of Malignant Diseases of the Ear, Nose,

and Throat. 6 hours. Boies, Hilger, and Stenstrom.
241. Seminar in Otolaryngology. Weekly.
242. Applied Physiology in Otolaryngology. 6 hours.
243. Applied Pharmacology in Otolaryngology. 6 hours.
244. Speech Pathology. 6 hours. Bryngelson.
245. Allergy. 11 hours.
246. Practical Audiology. 11 hours. Lassman.
247. Plastic Surgery of the Nose. 11 hours. Waldron, Hochfilzer, Tangen.

PEDIATRICS

Departmental Office, 205W Eustis Hospital
Irvine McQuarrie, Professor and Head

Professor* Irvine McQuarrie, Ph.D., M.D., Head, Reynold A. Jensen,
M.D., Lewis Thomas, M.D.
Clinical Professors Edgar J. Huenekens, M.A., M.D., Hyman S. Lippman,
M.D., Ph.D., Erling S. Platou, M.D., Frederick C. Rodda, M.D., Max
Seham, M.D., Albert V. Stoesser, M.D., Ph.D.
Clinical Associate Professors Edward D. Anderson, M.D., Joseph T.
Cohen, D.D.S., Paul F. Dwan, M.D., Harold B. Hanson, M.D., L. F. Rich
dorf, M.D., Ph.D., Robert L. Wilder, M.D., David M. Siperstein, M.A.,
M.D.
Assistant Professors* Ray C. Anderson, M.D., Spencer F. Brown, M.D.,
Floyd W. Denny, M.D., Robert A. Good, M.D., Robert A. Ulstrom, M.D.,
Mildred R. Ziegler, Ph.D.
Clinical Assistant Professors Stuart L. Arey, M.D., Northrop Beach, M.D.,
Margaret Booth, M.D., Heinz H. Bruhl, M.D., Woodard Colby, M.D., Ly
man R. Critchfield, M.D., Frank G. Hedenstrom, M.D., Emanuel S. Lipp-

., man, M.D., Lillian Nye, M.D., Edward N. Nelson, M.D., Alfred J. Ouel
lette, M.D., Theodore C. Papermaster, M.D., Edwin F. Robb, M.D., Robert
Rosenthal, M.D., W. Ray Shannon, M.S., M.D., Willis H. Thompson, M.D.
Instructors* Paul Adams, M.D., Wentworth Quast, B.S., Richard B. Raile,
M.D., Jack W. Wallinga, M.D., Lewis W. Wannamaker.
Clinical Instructors Alice K. Brill, M.D., Harold F. Flanagan, M.D., Aaron
Friedell, M.D., Alice Fuller, M.D., Hermina Hartig, M.D., William Heilig,
M.D., Elizabeth Lowry, M.D., William Mulholland, M.D., Lloyd S. Nelson,
M.D., Everett C. Perlman, M.D., Albert J. Schroeder, M.D., Eva Shaper
man, M.D., Sheldon C. Siegel, M.D., Theodore S. Smith, M.D., Ellsworth
Stenswick, B.S., John Dudley Tobin, M.D., Richard Tudor, M.D.
Research Associate* Robert Salmon, M.Sc., Richard W. Von Korff, Ph.D.

• Full-time appointment.



Required Junior Courses
120. The Normal Child. (a) Physical growth and development. Ulstrom.

(b) Psychological development. Jensen, Wallinga, Quast. (c)
Physiology and metabolism of infancy and childhood. 11 hours;
1 credit. McQuarrie, Ulstrom, Good, Brown, Denny.

121. Clinical Diagnosis in Infancy and Childhood. The pathogenesis of
all diseases and disorders of childhood, their recognition and classi
fication, including the disturbances of speech, psychiatric disorders
and dental diagnosis. Follows Course 120. 11 hours; 1 credit. Mc
Quarrie, Brown, Denny, Good, Jensen, Thomas.

122. Diseases of Infancy and Childhood and Their Treatment. Emphasis
is placed on the diseases which are more or less peculiar to the age
periods before the sixteenth year. Follows Course 121. 22 hours;
2 credits. McQuarrie, Dwan, Good, Jensen, Thomas.

123. Divisional Demonstration Clinic on Noncontagious Diseases. One
quarter for each student. (Part of Course 124.) 17 hours. Minneapolis
General Hospital. Huenekens, Seham.

124. Junior Clinical Clerkship in Pediatrics. Patients in the wards are
assigned to individual students for examination, treatment, and
"follow-up" observation under supervision. Each student has five
weeks at University Hospitals and five weeks at Minneapolis Gen
eral Hospital. 260 hours; 6 credits. McQuarrie, Brown, Dwan, Huene·
kens, Jensen, Seham, Thomas, and junior staff.

130. Divisional Demonstration Clinic on Contagious Diseases. One quar
ter for each student. (Part of Course 124.) 11 hours. Minneapolis
General Hospital and Ancker Hospital. Brown, Platou, and clinical
staff.
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Required Senior Courses
135. Senior Clinical Clerkship in Pediatrics. Patients in dispensaries

are assigned to individual students for examination, and "follow-up"
observation under supervision. Special clinics in well-baby care,
allergy, heart, metabolism, and child psychiatry are attended each
week. One sixth of class on pediatric clerkship at one time-one
half assigned to the University Hospitals, the other half to the Min
neapolis General Hospital. 108 hours; 3 credits. McQuarrie, Ander
son, Brown, Jensen, Stoesser, Ulstrom, and staff.

135A. Allergy Clinic. 1 credit.

Elective Courses-
150.\1 Physiology and Diseases of the Newborn. Good, Ulstrom.
152.\1 Fundamental Principles of Nutrition and Metabolism as Applied

to Children. Seminar course. McQuarrie, Ziegler, Ulstrom.
154.\1 Endocrinology as Applied to Pediatrics. Seminar course. McQuarrie,

Ulstrom.
156.\1 Advanced Study of Noncontagious Diseases. Both clinical and ex

perimental subject matter included. McQuarrie, Huenekens, Seham,
Brown, Good.

158.\1 Advanced Study of Contagious Diseases. Both clinical and experi
mental subject matter included. Brown, Platou, Thomas, Denny, Good.

, Not offered to less than 10 students.
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160. Allergic Disorders in Childhood. Stoesser, Siegel.
162. Common Behavior Disturbances in Childhood. Their recognition and

management. Jensen, Quast, Wallinga.
163. Hematology of Infancy, Childhood. 1 credit. Nelson.
164. Rare, Unusual Diseases of Infancy, Childhood. 1 credit. McQuarrie,

Platou.
166. Weekly Seminar for Detailed Discussion of Fundamental Subjects

Related to Problems in Pediatrics. Senior staff.
167. Weekly Seminar for Review of Current Literature. McQuarrie

and staff. 1 credit.
168. Speech Disturbances in Childhood. Clinic course. Brown, Stens

wick, Quast, Jensen.
170. Rheumatic Infection and Heart Diseases in Childhood. Thomas,

Dwan, Good, Denny, Adams, Ray C. Anderson.
171. Congenital Heart Disease. Adams, Ray C. Anderson, Dwan, Thomas.
172. Dental Disorders in Relation to General Health. Cohen.
174. Heredity in Pediatrics. Ray C. Anderson.

Courses for Graduate Students

200. Graduate Seminar in Pediatrics. 17 hours; 1lh credits per quarter.
McQuarrie, Ziegler, and senior staff.

202. Pediatric Clinic. Outpatient Department, University Hospitals. Daily,
9: 00-12: 00 noon. Brown, Jensen, McQuarrie, Stoesser, Siegel, Ul·
strom.

204. Three months' residence in pediatrics at the University Hospitals.
McQuarrie, Jensen, Good, Thomas, Huenekens, Seham, Richdorf,
Denny, Ulstrom.

206. Three months' residence in pediatrics at the Minneapolis General
Hospital. Brown, Huenekens, Platou, Richdorf, Seham.

208. Pediatric Research. Special problems. Students may collaborate with
members of the staff or with other students. McQuarrie, Ziegler,
Jensen, Good, Thomas, Denny, Ulstrom, and staff.

210. Special Clinics in Pediatrics. Jensen, Dwan, Stoesser, Ulstrom.

PHYSICAL MEDICINE AND REHABILITATION

Departmental Office, 204 Temporary Building West of Hospitals
Frederic J. Kottke, Associate Professor and Head

Associate Professors Frederic J. Kottke,· M.D., Head, William G. Ku
bicek,· Ph.D.; Clinical Professor Miland E. Knapp, M.D.; Clinical In
structors Joseph P. Engel, M.D. (Physical Medicine), Glenn Gullickson,
M.D. (Physical Medicine), George K. Stillwell, M.D. (Physical Medi
cine); Instructors Genevieve Gerischer, B.S. (Physical Therapy), Ruth
A. Hamilton, M.A. (Physical Medicine), Borghild Hansen, B.S.(Occupa
tional Therapy), Winifred P. Johnson, B.S. (Occupational Therapy),
Susan P. Mahan, B.S. (Occupational Therapy), Ruby G. Overmann, M.A.
(Physical Medicine) .

• FUll-time appointment.
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Required Courses
122. Physical Therapy. Lectures and demonstrations. For senior medical

students. 1 credit. Kottke.

Elective Courses
103. Physical Therapy Clinic. Opportunity to participate in practical

application of physical therapy to patient. For physicians. Hours
and credits arranged. Kottke.

105. Clinic in Physical Therapy. Juniors and seniors. 22 hours. Kottke.
106. Lectures in Physical Therapy. 11 hours. Senior medical students

and graduate students. Kottke.
200. Physical Medicine. Service at University Hospitals, Minneapolis

General Hospital, and other affiliated hospitals. Juniors, seniors,
and graduates. Hours and credits arranged. Kottke, Kubicek.

203. Poliomyelitis Clinic. For physicians. Hours and credits arranged.
Kottke.

204. Peripheral Vascular Disease Clinic. For physicians. Hours and credits
arranged. Kottke.

210. Research in Physical Medicine. Juniors, seniors, and graduates.
Hours and credits arranged. Kottke, Kubicek.

220. Seminar in Physical Medicine. Juniors, seniors, and graduates. Hours
and credits arranged. Kottke.

RADIOLOGY

Departmental Office, M534 University Hospitals
Leo G. Rigler, Professor and Head

Professors Leo G. Rigler, * M.D., Head, K. Wilhelm Stenstrom,* Ph.D.;
Clinical Professor Walter H. Ude, M.D.; Clinical Associate Professors J.
Richards Aurelius, M.D., Daniel L. Fink, M.D., Harold O. Peterson, M.D.;
Assistant Professors James F. Marvin, * Ph.D., Harry Z. Mellins, M.D.;
Clinical Assistant Professors Solveig M. Bergh, M.D., Chauncey N. Borman,
M.D., Cyrus O. Hansen, M.D., Malcolm B. Hanson, M.D., Gjert M. Kelby,
M.D., Oscar Lipschultz, M.D., John P. Medelman, M.D.; Instructors Donn G.
Mosser, M.D., Charles M. Nice, M.D. *; Clinical Instructors Eugene Ahern,
M.D., Osmond J. Baggenstoss, M.D., John C. Coleman, M.D., Jack Fried
man, M.D., Sewell Gordon, M.D., Frank R. Gratzek, M.D., Barnard Hall,
M.D., Elliott C. Lasser, M.D., Thomas B. Merner, M.D., Harry Mixer,
M.D., Leo Nash, M.D., Ames Naslund, M.D., Donald Peterson, M.D.

Required Courses
103a. Neuroradiology for Neuropsychiatric Clerks. Part of Neuropsy

chiatry 103. 6 hours. Nice.
107. Biophysics. Lectures and demonstrations. For sophomore medical

students. 12 hours; 1 credit. Stenstrom.
IlIa. Medical Roentgenologic Conference for Medical Clerks. Part of

Medicine 111. 11 hours. Rigler.

• Full-time appointment.
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112a. Radiation Therapy for Medical Clerks. Part of Medicine 112. 11
hours. Stenstrom.

121. Roentgen Diagnosis and Radiation Therapy. Lectures and demon
strations. For junior medical students. 38 hours; 4 credits. Rigler,
Stenstrom.

124a. Pediatric-Roentgenologic Conference for Pediatrics Clerks. Part of
Pediatrics 124. 11 hours. Rigler.

124x. Roentgen Diagnostic Clinic for Pediatrics Clerks. Part of Pedi
atrics 124. 11 hours. Mellins.

126. Clinical Lectures in Roentgen Diagnosis and Therapy. For senior
medical students. Prerequisite, 121. 1 credit. Rigler, Stenstrom.

127. Fluoroscopy of the Thorax. For senior medical students in sections.
12 hours; 1 credit. Rigler and staff.

135d. Surgical Roentgenologic Conference for Surgical Clerks. Part of
Surgery 135. 11 hours. Rigler and staff.

135x. Roentgen Diagnostic Clinic for Surgical Clerks. Part of Surgery
135. Friedman.

163a. Neurosurgical-Roentgenologic Conference for Neurosurgical Clerks.
Part of Surgery 163. 11 hours; 1 credit. Lasser.

Elective Courses
102. X-Ray Conference. 11 hours; 1 credit. Rigler.
185. Interpretation of Roentgenograms. Senior year. Prerequisite, 121.

22 hours. Rigler, Nice.
186.t Roentgen Technique. Junior or senior year. 22 hours. Baggenstoss.
187a.t Roentgen Anatomy of Bones and Joints. Prerequisites, Anatomy

100, 101. 11 hours. Coleman.
187b.t Roentgen Anatomy of Viscera. Prerequisites, Anatomy 100, 101.

11 hours. Fink.
188a.t Roentgen Diagnosis of Diseases of Bones and Joints. 11 hours.

C. O. Hansen.
188b.t Roentgen Diagnosis of Diseases of Thorax. 11 hours. Kelby.
188c.t Roentgen Diagnosis of Diseases of Abdominal Viscera. 11 hours.

Fink.
188d.t Roentgen Diagnosis of Diseases of the Gastrointestinal Tract. 11

hours. Naslund.
189a.t Clinic in X-ray Diagnosis. 11 hours. University Hospitals. Nice.
189b.t Clinic in X-Ray Diagnosis. 11 hours. Minneapolis General Hospi

tal. Lipschultz.
189c.t Clinic in X-Ray Diagnosis. 22 hours. St. Joseph's Hospital. Medel-

man.
195. Clinic in X-Ray Therapy. Junior or senior year. 11 hours. Stenstrom.
200. Research in Roentgenology. Hours and credits arranged. Rigler.
205. Research in Radiation Therapy. Hours and credits arranged. Sten

strom.
208. Radiology Seminar. 11 hours. Rigler, Stenstrom.
236. Radioactive Isotope Seminar. 11 hours. (Same as Physiological

Chemistry 236.) Stenstrom, Moore, Armstrong, and staff.
t Not offered to fewer than ten students.
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SURGERY

Departmental Offices, E201 University Hospitals
Owen H. Wangensteen, Professor and Head

DIVISION OF GENERAL SURGERY

Professors Owen H. Wangensteen, * M.D., Ph.D., Head, Department of
Surgery; Arthur A. Zierold, D.D.S., M.D., Ph.D., Richard L. Varco,·
M.D., Ph.D.
Clinical Professors Orwood J. Campbell, M.D., Ph.D., Thomas J. Kin
sella, M.D., Ph.D., N. Logan Leven, M.D., Ph.D., Stanley R. Maxeiner,
M.D., Oswald S. Wyatt, M.D., Harry B. Zimmermann, M.D.
Clinical Professors Emeriti James A. Johnson,t M.D., E. Mendelssohn
Jones, M.D., Arthur C. Strachauer,t M.D., Ph.D.
Associate Professors Ivan D. Baronofsky,· M.D., Ph.D., Lyle J. Hay,
M.D., Ph.D., Arnold J. Kremen,· M.D., Ph.D., F. John Lewis,· M.D.
Ph.D., C. Walton Lillehei,· M.D., Ph.D., George E. Moore,· M.D., Ph.D.,
David State,· M.D., Ph.D.
Clinical Associate Professors George S. Bergh, M.D., Ph.D., William A.
Hanson, M.D., M.S., N. Kenneth Jensen, M.D., Ph.D., Martin A. Nordland,
M.D., Charles E. Rea, M.D., Ph.D., Edward A. Regnier, M.D., M.S., Carl
O. Rice, M.D., Ph.D., Roscoe C. Webb, M.D.
Associate Professor Emeritus Archa E. Wilcox,t M.D.
Clinical Assistant Professors Arthur F. Bratrud,t M.D., Tague C. Chis
holm, M.D., Leo C. Culligan, M.D., George D. Eitel, M.D., Donald J.
Ferguson, M.D., Ph.D., D. Greth Gardiner, M.D., t Victor P. Hauser,
M.D., Earl C. Henrikson, M.D., M.S., Lawrence D. Hilger, M.D., Conrad
1. Karleen, M.D., Bernard G. Lannin, M.D., Ph.D., Robert F. McGandy,
M.D., Frank S. McKinney, M.D., Justus Ohage, M.D., Frederick H. Owens,
Jr., M.D., Robert W. Utendorfer, M.D., M.S., Willard D. White, M.D.
Professorial Lecturer Carl W. Waldron, M.D., D.D.S.
Instructors Walter P. Eder,· M.D., Davitt A. Felder,· M.D., Claude R.
Hitchcock,· M.D., Yoshio Sako,· M.D., Ph.D.
Clinical Instructors U. Schuyler Anderson, M.D., Frank J. Ankner, M.D.,
M.S., Raymond E. Buirge, M.D., Ph.D., Merrill D. Chesler, M.D., Cole
man J. Connolly, M.D., Richard R. Cranmer, M.D., John M. Culligan,
M.D., David Gaviser, M.D., M.S., John K. Helferty, M.D., M.S., Carter
W. Howell, M.D., Frank E. Johnson, M.D., Clarence V. Kusz, M.D.,
Lawrence M. Larson, M.D., Ph.D., Donald C. MacKinnon, M.D., Edward
S. Mandell, M.D., Daniel J. Moos, M.D., Maynard C. Nelson, M.D., M.S.,
Nathan C. Plimpton, M.D., Frank W. Quattlebaum, M.D., Walter R.
Schmidt, M.D., Horace G. Scott, M.D., Rolla I. Stewart, M.D., Francis L.
Stutzman, M.D., Lyle A. Tongen, M.D., M.S.

Required Courses
121. Principles of Surgery. The basic principles of surgery, including

anesthesia, antiseptics, asepsis, hemostasis, inflammations and the
process of the repair of tissues. Lectures and demonstrations. Sopho
mores. 33 hours; 3 credits. Wangensteen and staff.
• Full-time appointment.
t Inactive status.
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121b. First Aid. Sophomores. 2 credits. Wangensteen and staff.
129. Surgical Clinics for Juniors. Amphitheater clinic demonstrating

surgical conditions in hospital patients. 33 hours; 3 credits. Surgical
staff.

135. Clinical Clerkship. The individual study of assigned patients: case
histories, physical examinations, diagnostic procedures, provisional
diagnoses, and consideration of therapy; attendance at operations
and observation of postoperative care. Juniors. 260 hours; 6 credits.
Surgical staff.

135a. Clinical Pathology of Tumors. A combined clinical and pathologi
cal consideration of tumors. Insofar as available material permits,
a systematic presentation of the manifestations and effects of malig
nant tumors which come in the province of general surgery and its
divisions will be reviewed. Part of Course 135. University Hospitals.
Surgical staff.

135b. Reading Course. A weekly recitation during the clerkship based
on reading the surgical literature of an assigned topic. Part of Course
135.

135c. Medical-Surgical Pathological Conference. Weekly combined meet
ings of medical and surgical staffs in which the post-mortem find
ings of particularly interesting and instructive cases are discussed.
Part of Course 135.

l35d. Roentgenological-Surgical Conference. The films of all surgical
patients presenting interesting roentgen findings are reviewed. (See
also Radiology program.) Part of Course 135. Staffs of the De
partments of Radiology and Surgery.

135e. Surgical Ward Conference. Weekly conference in which cases pre
senting interesting problems are discussed. Part of Course 135.
Surgical staff.

135f. Outpatient Surgical Clinic, General Surgery and Proctology. Sec
tions daily in the Outpatient Department. Part of Course 135. Wan
gensteen and staff.

135g. Applied Surgical Anatomy. Weekly demonstrations in which by
the use of dissections prepared by surgical fellows a systematic
review of the regional anatomy of the major conditions coming
within the purview of surgery and its specialties is presented. Part
of Course 135. Surgical staff.

135k. Physiological-Surgical Conference. Weekly combined meetings of
physiological and surgical staff in which cases of particular interest
are discussed. (See also Physiology program.) Part of Course 135.
Staffs of the Departments of Physiology and Surgery.

136. Surgical Specialties. The individual study of assigned patients on
the urological, orthopedic, and neurosurgical services. History taking,
examination, special studies, diagnosis, and therapy are considered,
with attendance at operations. Seniors. 135 hours; 5 credits. Cole,
Creevy, Peyton, and staff.

138. Clerkship in Fractures and Dislocations. Seniors. Students are in
structed and supervised in care of fracture cases and dislocations.
Part of Course 136. Minneapolis General Hospital surgical staff.
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Elective Courses
139. Operative Surgery. The student is permitted to participate in sur

gical procedures on hospital patients in the operating room. Hours
and credits arranged. Staff.

152. Problems in Clinical Investigations. A study of special case records
correlated with literature study. Hours and credits arranged. Wan
gensteen and staff.

167. Problems in Experimental Surgery. Students under supervision'
will investigate problems assigned to them. As their experience in
creases they are permitted to do the operations incident to their
problems. Hours and credits arranged. Wangensteen and staff.

169. Diagnostic Bedside Surgical Clinic. Hours and credits to be ar·
ranged. Minneapolis General Hos'pital. At least four students must
register if the course is to be given. Zierold and staff.

Courses for Graduate Students
200. Outpatient Clinic in Surgery. The student is required to assist in

the Outpatient Surgical Clinic, and to participate in diagnosis and
treatment. University Hospitals surgical staff.

202. Applied Surgical Anatomy on the Cadaver. Surgical fellows pre
pare dissections with staff supervision.

203. Proctoscopy and Sigmoidoscopy. The diagnosis and treatment of
lesions of the lower bowel. University Hospitals surgical staff.

204. Tumor Clinic. A combined clinical and pathological consideration
of tumors as seen by the general surgeon. Staffs of Departments of
Surgery and Biophysics.

205. Surgical Diagnosis. The surgical fellow assists in the instruction
of the clinical clerks and interns, and studies problems in diagnosis
in the Outpatient Department and in the University Hospitals. Wan
gensteen and staff.

208. Surgical Service. The surgical fellow acts as house surgeon at the
University Hospitals. Wangensteen and staff.

211. Operative Surgery. The surgical fellow acts as first assistant at
operations in the University Hospitals, and later may be permitted
to operate. Wangensteen and staff.

214. Surgical Ward Conference. Presentation of interesting cases by the
students. University Hospitals surgical staff.

215. Roentgenological-Surgical Conference. A weekly review of the
films of all surgical patients. Staffs of the Departments of Radiology
and Surgery.

216. Surgical Research. Problems in experimental or clinical surgery.
University Hospitals surgical staff.

217. Surgical Seminar. Conferences for review of surgical literature,
for presentation of cases, and as research. University Hospitals surgi
cal staff.

218. Medical and Surgical Pathological Conference. Review of inter-
esting cases by the medical, surgical, and pathological staffs.

225. Surgical Diagnosis. Minneapolis General Hospital. Zierold and staff.
228. Surgical Service. Minneapolis General Hospital. Zierold and staff.
231. Operative Surgery. Minneapolis General Hospital. Zierold and staff.
236. Surgical Research. Minneapolis General Hospital. Zierold and staff.
237. Surgical Seminar. Minneapolis General Hospital. Surgical staff.
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DIVISION OF PROCTOLOGY
(Part of Division of General Surgery)

Clinical Professor Walter A Fansler, M.D.; Clinical Assistant Professors
William C. Bernstein, M.D., Harry W. Christianson, M.D., Robert J.
Tenner, M.D., M.S.; Clinical Instructors Bertrand D. Coughlin, M.D.,
Howard M. Frykman, M.D., Harold Hullsiek, M.D., Lloyd F. Sherman,
M.D.

DIVISION OF ANESTHESIA

Clinical Professor Ralph T. Knight, M.D., Director; Clinical Associate
Professors Joseph W. Baird, M.D.; Clinical Instructors William H. Ander
son, M.D., Joseph J. Buckley, M.D., Ellis N. Cohen, M.D., Allen B. Dob
kin,· M.D., John J. McNeil, M.D., Wallace J. Paulson, M.D., Marvin J.
Stewart, M.D., Frederick H. Van Bergen,· M.D., Stanley P. Wesolowski,
M.D.

Required Courses
121c. Principles of Anesthesia. Part of Course 121. 5 lectures. Knight.
1351. Individual Instruction in Anesthesia. Part of Course 135. Knight

and staff.
135m. Clinical Conference in Anesthesia. Part of Course 135. Knight and

staff.

Elective Courses
165. Clinical Anesthesia. Selected students may spend additional time in

the clinical administration of anesthetics. Knight, Van Bergen.

Courses for Undergraduate and Graduate Students
104. Principles of Anesthesia. Lectures and conferences. 11 hours; 1

credit. Knight.

Courses Primarily for Graduate Students
266. General Anesthesia. Instruction and experience in general and

regional anesthesia. Knight, Van Bergen.
267. Pre- and Post-operative Evaluation. Selection of the proper anes

thetic and observation of its after-effects upon the patient. Knight,
Van Bergen.

268. Research in Anesthesia. Qualified students may investigate problems
in anesthesia either in the laboratory of experimental surgery or
in the hospital. Knight, Van Bergen, and staff.

269. Seminar in Anesthesia. Regular conferences for review of anesthesia
literature and reports on interesting cases and problems, as well as
of research work being done by the division of anesthesia. Knight,
Van Bergen, and staff.

DIVISION OF NEUROSURGERY

Professor William T. Peyton,· M.D., Ph.D., Director; Associate Professor
Lyle A. French,· M.D., Ph.D.; Clinical Assistant Professor Wallace P.
Ritchie, M.D., M.S.; Clinical Instructors Harold F. Buchstein, M.D., M.S.,
Robert L. Merrick, M.D., Leonard A. Titrud, M.D., Ph.D.

• Full-time appointment.
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Required Courses
127. Surgical Diseases of the Nervous System. Lectures on the surgical

diseases of the brain, spinal cord, meninges, peripheral nerves and
sympathetic nervous system. Seniors. 11 hours; 1 credit. Peyton and
associates.

162. Outpatient Clinic in Neurosurgery. Examination and observation of
patients with surgical diseases of the nervous system before and
after operation. Part of Course 136.

163. Neurosurgery Clerkship. For seniors. The individual study of as
signed patients on the Neurosurgical Service. History-taking exami
nation, special studies, diagnosis, and therapy are considered, with
attendance at operations. Peyton and staff.

163a. Neurosurgical-Neurological-Roentgenologic Conference. A weekly
review of X-rays and case histories on Neurosurgical and Neurologi
cal Services. (Part of Course 163.) Peyton, Baker, and staff.

Courses for Graduate Students
305. Neurosurgical Diagnosis. The neurosurgical fellow assists in the

instruction of the clinical clerks and interns, and studies problems in
diagnosis in the Outpatient Department and in the University Hos
pitals. Peyton, French.

308. Neurosurgical Service. The neurosurgical fellow acts as house sur
geon at the University Hospitals. Peyton, French.

311. Operative Neurosurgical Surgery. The neurosurgical fellow acts as
first assistant at operations in the University Hospitals, and later
may be permitted to operate. Peyton, French.

316. Neurosurgical Research. Problems in experimental or clinical sur
gery. University Hospitals surgical staff. Peyton, French.

318. Neurosurgical Conference. A review of X-rays and case histories
on Neurosurgical Service. Peyton, French, and staff.

DIVISION OF ORTHOPEDIC SURGERY

Professor Wallace H. Cole, M.D., Director; Clinical Associate Professors
Carl C. Chatterton, M.D., Edward T. Evans, M.D.; Clinical Assistant Pro
fessors Harry B. Hall, M.D., M.S., Myron O. Henry, M.D., John H. Moe,
M.D.; Instructor Leonard F. Peltier! M.D., Ph.D.; Clinical Instructors
Frank S. Babb, M.D., Robert R. Giebink, M.D., John P. Galloway, M.D.,
Meyer Z. Goldner, M.D., Richard H. Jones, M.D., Donald R. Lannin, M.D.,
Donovan L. McCain, M.D., Malvin J. Nydahl, M.D., Harvey O'Phelan,
M.D., Frederick G. Rosendahl, M.D., Stewart W. Shimonek, M.D.

Required Courses
140. Orthopedic Surgery in Children. Clinical lectures, demonstrations,

and operations. Seniors. 11 hours; 1 credit. Cole, Chatterton, and staff.
142. Lectures in Orthopedic Surgery. Orthopedic conditions in the adult;

lantern slides and demonstrations. Seniors. 11 hours; 1 credit. Ortho
pedic surgery staff.

145. Orthopedic Outpatient Clinic. Part of required section clinics. Three
times weekly. Part of Course 136.

• Full-time appointment.

----- - - --- -
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Courses for Graduate Students
405. Orthopedic Diagnosis. The orthopedic fellow assists in the instruc

tion of the clinical clerks and interns, and studies problems in diag
nosis in the Outpatient Department and in the University Hospi
tals. Cole, Hall, Lannin, Peltier.

408. Orthopedic Service. The orthopedic fellow acts as house surgeon at
the University Hospitals. Cole, Hall, Lannin, Peltier.

411. Orthopedic Operative Surgery. The orthopedic fellow acts as first
assistant at operations in the University Hospitals and later may be
permitted to operate. Cole, Hall, Lannin, Peltier.

416. Orthopedic Research. Problems in experimental or clinical surgery.
University Hospitals. Cole, Hall, Lannin, Peltier.

DIVISION OF UROLOGY

Professor C. D. Creevy,* M.D., Ph.D., Director; Clinical Associate
Professors Frederick E. B. Foley, M.D., Theodore H. Sweetser, M.D.;
Clinical Assistant Professors William J. Noonan, M.D., Baxter A. Smith,
M.D., M.S., Edgar A. Webb, M.D.; Clinical Instructors Samuel S. Beir.
stein, M.D., Phillip F. Donohue, M.D., Michael J. Feeney,* M.D., M.S.,
Joseph C. Giere, M.D., Richard S. Rogers, M.D., Ragner T. Soderlind, M.D.

Required Courses
170. Clinical Clerkship in Urology. Case studies. Part of Course 136.
170a. Cystoscopic Clinic. Demonstration of cystoscopy. Part of Course 136.

Hours and credits arranged. Staff.
170b. Outpatient Clinic in Urology. The observation, examination, and

treatment of patients. Seniors. Part of Course 136. Urological staff.

Elective Courses
160. Clinic in Urology at Minneapolis General Hospital. Seniors. 17

hours. Sweetser.
161. Clinic in Urology at Ancker Hospital. Seniors. 17 hours. Foley,

Donohue.

Courses for Graduate Students
250. Urological Surgery.
251. Cystoscopy and Urological Diagnosis.
252. Urological Conference.
253. Research in Urology.

INTERDEPARTMENTAL INSTRUCTION AND
SPECIAL COURSES
CORRELATION CLINICS

Scheduled throughout the medical course beginning with the third
freshman quarter these clinics provide early contact with clinical disease
and assist in the proper correlation of the instruction given in the fun
damental sciences of the freshman and sophomore years. The clinics for
junior and senior students (applied medical sciences) assure continu
ing contact of the upperclassmen with the fundamental science depart
ments and departmental staffs. Not given for credit.

• Full-time appointment.
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SOCIAL AND ECONOMIC ASPECTS OF MEDICAL CARE

Survey of national health problems, structure of medical care, sick
ness insurance, and related topics. Second quarter of senior year, 3 cred
its. Mickey.

ORIENTATION TO PRACTICE

Survey of opportunities in medicine, types of medical practice, sug
gestions about opening an office, medical licensure, medical organiza
tions, etc. Third quarter of senior year. 12 hours, not for credit. Horns
and invited lecturers.

MEDICAL MILITARY SCIENCE (ROTC MEDICAL)

Thirty-two clock hours of instruction in each year of the medical
course. Eligibility for advanced standing is based on previous military
experience. Enrolled students are paid a stipend by the U. S. Army
during the last two years of the ROTC course. There is also compensa·
tion for camp attendance, with transportation to and from camp. The
summer camp is held at Fort Sam Houston, San Antonio, Texas, during
the summer immediately following the second or third year of ROTC
instruction.

INSTITUTE OF TECHNOLOGY
SCHOOL OF CHEMISTRY

Any advanced work given in the School of Chemistry may be elected
for credit in the Medical School. Such courses as Analytical Chemistry 131,
132, 133, 134 on pH and electrical methods of analysis by Dr. Kolthoff,
Colloid Chemistry 128, 129, 130 by Dr. Reyerson, and Organic Chemistry
142, The Chemistry of Natural Products, by Dr. Fenton are recommended.

For description of these courses see Bulletin of the Institute of Tech~
nology.

DEPARTMENT OF ZOOLOGY
(Contributing elective courses to the Medical School)

For faculty see the Bulletin of the College of Science, Literature, and
the Arts.

51f. Introductory Animal Parasitology. An elementary course dealing
with parasitic Protozoa, worms, and arthropods, and their relation
to diseases of man and animals. 5 credits. Wallace.

107-108. Protozoology. Lecture, laboratory, and reference work. 3 credits
each quarter. (Not offered 1952-53).

144. Medical Entomology. A study of arthropods which serve as vectors
of pathogenic organisms of man and animals. Lecture and laboratory.
3 credits.

145. Parasitic Protozoa. Protozoal parasites of man and animals includ
ing laboratory diagnosis. Lecture and laboratory. 3 credits. Wallace.

146. Helminthology. Worm parasites of man and animals. Lecture and
laboratory. 3 credits. Wallace.

170. Advanced Genetics. General laws involved in heredity and varia
tion, exclusive of man. Lecture and laboratory. 3 credits. Reed.

171. Genetics of Speciation. 3 credits. Reed.
175. Human Genetics. A study of the inherited characters in man from

the standpoint of medicine. 3 credits. Reed.
182. Experimental Embryology. 5 credits. Spratt.




