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Medical School

GENERAL INFORMATION

History of the Medical School

The first classes in medicine at the University began in 1888 when three of
the four private or proprietary medical schools in Minneapolis and St. Paul
offered their charters and resources to the state. In accepting this offer the
Regents assmned responsibility on behalf of the people of the state of Minne
sota for medical education. In 1908 the remaining proprietary school was
incorporated into the University of Minnesota Medical School, which has con
tinued as the only school of medicine in Minnesota. In 1969 the Legislature
appropriated planning funds for a 2-year medical basic science program at the
University of Minnesota, Duluth, and in 1971 provided additional support for
the Duluth school development and endorsed an additional undergraduate
medical program at Rochester, to be designated as the. Mayo Medical School
of the University of Minnesota.

In 1905, money for the construction of a hospital was offered to the Univer
sity by the executor of a private estate. Various delays were encountered but
eventually legislative approval and additional money were obtained. The Elliot
Memorial Hospital, the first unit of University Hospitals, was dedicated in 1911.
The act of acceptance passed by the Legislature stated that the hospital would
belong to and be a part of the University, that indigent residents of Minnesota
would receive free care and treatment, and that the hospital would be managed
and controlled by the Regents of the University. Additional hospital and medi
cal school buildings have been added along a similar pattern of private donation
to the University with control and management by the Regents and with legis
lative appropriations to supplement the gifts of private donors. These include
the Todd Hospital, the Cancer and Christian gifts, Eustis Hospital, Mayo
Memorial, Variety Club Heart Hospital, Masonic Memorial Hospital, Veterans
of Foreign Wars Cancer Research Center, and the Children's Rehabilitation
Center-called collectively the University Hospitals.

The history of the Medical School at Minnesota is rich in a tradition of
research and clinical excellence. The origins of the strengths of the Medical
School can be traced to strong departments in the basic medical sciences. This
strength has pervaded the clinical departments and has fostered a tradition of
clinical research and a spirit of inquiry.

Medical School Administration
The health sciences at the University of Minnesota are organized under the

office of the Vice President for the Health Sciences. The several health
science units, the Medical School, the School of Dentistry, the School of Public
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Health, the College of Phannacy, the School of Nursing, and the University
Hospitals are headed by deans (except for the Hospitals which are headed by
a general director). The principal administrative officer of the Medical School
is the associate dean and executive officer who is assisted in his duties by
assistant deans. The administrative center for the Medical School and for
Medical Student Affairs is located in 1305 Mayo Memorial Building in the
Health Sciences Center on the Minneapolis Campus, telephone 373-8091.

The Faculty of the School
The full-time faculty of the Medical School numbers approximately 500.

The Executive Faculty, consisting of the full-time professors and associate
professors and 10 members elected from the instructor and assistant professor
ranks, numbers approximately 300 and is the responsible policy-making faculty
governing body. The Executive Faculty has delegated to its appropriate con
stituted committees the responsibility for detennining student qualifications
for admission and readmission and for decisions pertaining to student scholastic
standing and dismissal from Medical School.

The Medical School Admissions Committee is responsible for selection of
each year's entering class and for approving applications for transfer to the
Medical School. The Admissions Committee is also responsible for readmission
of students to Medical School. The Committee on Student Scholastic Standing
evaluates each student's academic and professional perfonnance and general
suitability for medicine periodically through his medical school work. It is the
decision of this committee which pennits each student to continue to progress
yearly to the succeeding class and to the goal of the M.D. degree. Decisions
made by this committee are subject to appeal by the student. Another com
mittee of the Executive Faculty is the Educational Policy Committee, which
is responsible for developing and evaluating undergraduattJ and graduate edu
cational programs and for ongoing curriculum review. Recommendations for
curriculum change are made to the Executive Faculty. Each of these major
committees includes within its membership at least one student representative.

Physical Facilities
The basic science complex of the Medical School is located in a four-story

quadrangle of buildings immediately adjacent to the University Hospitals and
the associated Mayo Memorial Building. The other medical center units, each
close to and connected with the complex, include the Variety Club Heart Hos
pital, the Masonic Memorial Hospital, the Veterans of Foreign Wars Cancer
Research Center, and the Children's Rehabilitation Center. The close physical
relationship of the Medical School and its associated facilities favors profession
al and scientific communication across departmental lines. The Medical School
maintains affiliation relationships with a substantial number of hospitals in the
Twin Cities metropolitan area and with the two hospitals in Rochester, Min
nesota. These major and limited affiliations provide an invaluable resource
which affords access by medical students to a wide spectrum of health care
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institutions which provide medical care to patients with a variety of medical
problems.

Library facilities and services of the BiD-Medical Library are spaciously
housed on three floors of Diehl Hall immediately adjacent to the Medical
School and the University Hospitals. The library contains extensive collections
of periodical reference material and subscribes regularly to more than 2,000
periodicals. There are in excess of 205,000 volumes in the library, almost all
of which are shelved on open stacks. Photoduplication services and interlibrary
loans are available. The operations of the library are facilitated by a helpful,
warm spirited staff. Departmental libraries within the Medical School are
maintained to supplement the Bio-Medical Library collections. The Walter
Library on the East Bank and the Wilson Library on the West Bank are
available for the free use of students and faculty. The History of Medicine
and Rare Book Collection, which contains many unique items, is located in a
comfortably appointed spacious new History of Medicine Library just above
the main Bio-Medical Library area. The Learning Resources Center is located
in the Bio-Medical Library. Learning carrels equipped with audiotape players
and slide and/or film strip projectors are available for student use. The growing
collection of audio-visual instructional resources are housed in this center,
which is open 95 hours per week. Other resources incorporated in the Learning
Resources Center include viewing areas for motion picture and video tapes and
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text and reference books and a variety of print materials organized in relation
to the several instructional programs. Student-faculty conference rooms are
available in and near the center.

ADMISSION
The Board of Regents has committed itself and the University of Minnesota

to the policy that there shall be no discrimination in the treatment of persons
because of race, creed, color, sex, or national origin. This is a guiding policy in
the admission of students in all colleges and in their academic pursuits. It is
also to be a governing principle in University-owned and University-approved
housing, in food services, student unions, extracurricular activities, and all
other student and staff services. This policy must also be adhered to in the
employment of students either by the University or by outsiders through the
University and in the employment of faculty and civil service staff.

Academic Requirements
Admission to the Medical School is based on individual qualifications, the

most important of which are apparent aptitude for and interest in becoming a
physician and potential or proven intellectual ability. Race, sex, and color are
not factors in determining eligibility for admission.

The school encourages students to obtain a Bachelor's degree before
entering the Medical School. TIle equivalent of 3 academic years (135 quarter
credits or 90 semester hours) of college course work must be completed before
matriculation. Credits in physical education, military science, and religion
courses should not be included in this total.

The physician has an increasing responsibility to understand and deal with
the social, cultural, and psychological forces in the environment which may
adversely affect his patients. Scientific background and training alone are not
sufficient to meet this need and, therefore, studies in humanities and social and
behavioral science are required in addition to preparation in physical and
biological sciences. The student should plan to prepare himself in liberal arts
courses including English, history, psychology, social sciences, and literature.
The outline presented should be recognized as suggesting minimum require
ments only. It is to the applicant's advantage to go beyond these minimums in
his college career.

Those students with special interest in basic science subjects or those with
aspirations to the Ph.D. in addition to the M.D. are encouraged to pursue
their studies at advanced levels in preparation for entering Medical School.
The following table lists minimum course requirements and credits.

The student is expected to add to the required credit hours indicated in
various ways, depending on his own special interests, the requirements of his
college, and the counsel of his college adviser. Students applying for a com
bined medical-graduate degree program or considering a career in academic
medicine should proceed beyond the required preparatory courses in the
sciences.

Medical School representatives in the Medical School office, 1305 Mayo
Memorial Building, are prepared to discuss pre-medical programs with college
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MINIMUM REQUIREMENTS

Approximate Approximate
Semester Hours Quarter Hours

General Biology or Zoology .
Chemistry .

General or inorganic, quantitative, and organic required
(should include laboratory exercises)

English and Literature .
Mathematics . .

College algebra, trigonometry, and introductory calculus
required

Physics .
Should include laboratory exercises; college algebra and
trigonometry must be prerequisite

Social and Behavioral Sciences and Humanities .
As examples, psychology, anthropology, history, sociology,
economics, philosophy, or a modem language

Additional academic courses to bring total credits to required
minimum .

7
15

8
7

8

18

90

10
22

12
10

12

27

135

students, teachers, and advisers, either in person or through correspondence.
A useful reference booklet summarizing the admission requirements and appli
cation procedures of each of the medical schools in the United States and
Canada can be purchased from the Association of American Medical Colleges,
One Dupont Circle N.W., Washington, D.C. 20036 and is available in most
college reference libraries.

Residence
Preference for admission to the Medical School is given to residents of

Minnesota and for transfer to admission with advanced standing to residents of
neighboring states without 4-year medical schools. Nonresidents accepted from
other areas have demonstrated outstanding scholarship and other qualifications
indicating unusual promise for a career in medicine.

Other Admission Requirements and Procedure
for Application

Application forms with detailed instructions for completing the fomls may
be obtained from the Office of Admissions and Records, University of Minne
sota, Minneapolis, Minnesota 55455. These forms should be completed during
the year before the student plans to enter the Medical School; they must be
forwarded to the University after May 15, but before November 1. Since all
first-year students begin the course of medical study in September, the applica
tion is made a little more than a year before matriculation. In most instances
the student will not have completed his undergraduate studies at the time of
application. Provisional acceptance may be granted depending on satisfactory
completion of required courses or other college work in process at the time of
application.

Applicants should indicate and describe those aspects of their personal
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medical history which could have a bearing on suitability for medical training
or the eventual practice of medicine.

Letters of recommendation are an important part of the student's applica
tion. Each applicant is asked to supply the names of three or four persons,
not relatives, who will submit letters. Personal acquaintances, employers, pro
fessional workers, and family friends in addition to the student's teachers are
particularly suitable, since the objective is to obtain information about the
student's personal characteristics. It is to an applicant's advantage to select
persons who can provide a knowledgeable and detailed report. The Medical
School will independently request letters of reference directly from the high
school and pre-medical advisory committee or major pre-medical faculty ad
viser of the applicant's primary college.

Several testing procedures are required of all applicants to the University
of Minnesota Medical School with the exception of students transferring fol
lowing completion of 2 years of medical school elsewhere. These are standard
tests of personality characteristics and of aptitude for scientific and medical
study. In addition a personal interview may be necessary. With exception of
the Medical College Admission Test (MCAT), the admissions office arranges
for testing to be done at the student's own college after the application form
has been returned to the University of Minnesota Medical Schoo!. In common
with the MCAT, these tests not only measure the individual's factual knowl
edge but help the admissions committee learn more about the candidate's
aptitudes and SUitability for a career in medicine.

The MCAT-Premedical students must make individual arrangements for
the Medical College Admission Test which is required of all applicants. This
test is given throughout the country at many colleges in May and October of
each year. Those students planning to enter Medical School in September 1972
should plan to take the MCAT in Mayor October of 1971. This test is admin
istered by the Psychological Corporation and the results of testing are sent to
the student. There is a $20 fee for the examination which entitles the student
to have his scores sent to several medical schools. The student is responsible
for making arrangements with the testing agency. An announcement booklet
giving application deadlines, dates of the tests, sample questions, and instruc
tions as to where the test will be given can be obtained by writing to Medical
College Admission Test, Psychological Corporation, 304 East 45th Street, New
York, New York 10017.

In accordance with the acceptance procedures approved by the Association
of American Medical Colleges, applicants may be notified of the decision of
the admissions committee as early as December of the year before matricula
tion. Accepted candidates will be notified in writing by February of the year
they plan to enter the first-year class and candidates have a period of 2 weeks
in which to indicate their intention to matriculate. A deposit of $25, which is
applied on tuition fees, is required within 2 weeks of notification to hold the
student's place in his class.

Foreign Students
Because of the strong preference for admission given to Minnesota resi

dents, very few foreign student applicants are offered places in the entering
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class in medicine each year. While there is no firm rule against the admission
of students trained exclusively in other countries, it is strongly recommended
that graduates of foreign colleges plan to study at an American university for
at least 1 year and preferably 2 years before applying for admission to this
Medical Schoo!' One or two years of study in the United States will give the
foreign student some exposure to the teaching methods of this country, the
language, and the general social and cultural environment. Without such ac
quaintance the foreign student is at a distinct disadvantage in pursuit of a
medical education. The foreign student must, of course, provide satisfactory
evidence that he has completed the prerequisite course of study required of all
other applicants and must follow the application procedure outlined above.

The Medical College Admission Test often presents a special problem for
the foreign student who is unaccustomed to multiple choice, objective examina
tion procedures. Students should familiarize themselves with the nature and
purpose of this type of examination before attempting to take the examinations.

Transfers

Medical students wishing to transfer to the University of Minnesota from
other medical schools may be accepted only from medical schools 'in the United
States and Canada and only after completion of the first 2 years of their medi
cal education. Students must be in good standing and have the approval of the
dean of the medical school which they are attending before transfer will be
considered. Transfers from foreign medical schools will not be accepted. (See
section on Foreign Students.) If a student has completed the first and second
years of medical school in the United States, is in good standing, and has the
consent of his dean, he should arrange for discussion of the tranfer in the
Medical School office. The student will be asked to make formal application
including transcripts of premedical credits.

Special arrangements are in effect with the 2-year medical schools in North
and South Dakota which offer training in preclinical or basic science subjects.
Students of these schools should consult their dean and the University of Min
nesota Medical School office for additional information.

Baccalaureate Degree Requirement
The Medical School and the University strongly recommend that all stu

dents obtain a Bachelor's degree in either arts or sciences before entering the
third year of study in the Medical School. Students may qualify for the bac
calaureate degree in either of two ways if they have not obtained the degree
before admission to Medical School. Some colleges and universities, including
the College of Liberal Arts of the University of Minnesota, award a bachelor of
arts to their own students after satisfactory completion of the first year of
medical school providing the student meets distribution requirements and
other regulations of the parent college. The bachelor of arts degree is not
awarded by the Medical Schoo!'

For further details and specific requirements related to the earning of this
bachelor of arts degree, students should consult the appropriate bulletin or
administrative office of the parent college.
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Other students who cannot meet the requirements for the B.A. from their
parent school can qualify for the B.S. degree by successful completion of the
first 2 years of the Medical School curriculum. This B.S. degree is awarded
by the Medical School.

The Council on Liberal Education of the University of Minnesota has
established University-wide distribution requirements in liberal studies for all
programs leading to a Bachelor's degree conferred by the University. Candi
dates for the degree of bachelor of science in medicine from the Medical
School must meet these University requirements regardless of their college or
courses of undergraduate, premedical study. In general, completion of the
courses and credits stated as minimum requirements for admission to the
University of Minnesota Medical School will also meet the University-wide
distribution requirement in liberal studies. The baccalaureate degree require
ment for liberal studies includes appropriate distribution of courses and credits
in four broad areas of knowledge: (1) communication and symbolic systems,
(2) physical and biological sciences, (3) man and society, and (4) artistic expres
sion. Transcripts of baccalaureate degree candidates will be reviewed for
fulfillment of this requirement. Additional and specific and detailed informa
tion is available in the Medical School office or in the College of Liberal Arts
Bulletin.

FINANCIAL CONSIDERATIONS

Tuition and Fees
Students enrolled at the University of Minnesota Medical School pay tuition

quarterly at the rate of $262 per quarter for residents of Minnesota for the
academic year 1971-72. Nonresident tuition is $593 per quarter. An additional
fee, the student services fee, of $42 per quarter is required of both residents
and nonresidents. Students who elect to take the 4-year Medical School cur
riculum and who make satisfactory progress will be able to arrange 2 free or
vacation quarters, for which tuition will not be assessed.

Books, instruments, and other necessary equipment are to be provided by
the student. A microscope which is equipped with three objectives including an
oil immersion lens and substage lighting is required for the first full year of
Medical School and will be useful and desirable for the second year as well.
Students with questions concerning purchase of a particular microscope should
consult Mr. Harry Andre in the Department of Anatomy in Jackson Hall.

The Minnesota Medical Alumni Association, through the Minnesota Medical
Foundation award program, provides a number of microscopes for use by
students with financial need. This program is integrated with the student
initiated requests for financial assistance which are administered through the
Office of Student Financial Aid, 107 Armory Building, Minneapolis Campus.
Students awarded use of a microscope through this program are required to
pay a nominal fee for instrument upkeep and insurance.
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Loan Funds, Scholarships, and Prizes
Financial aid to students is available in the form of regional scholarships,

federal loans to students of the health professions, special loan funds, and
designated prizes. With few exceptions students must be accepted for admis
sion and be regularly enrolled to qualify for these grants. Most financial assist
ance is administered by the University's Office of Student Financial Aid or by
the Minnesota Medical Foundation. The prospective student should obtain a
copy of the Handbook of Financial Aids for Medical Students at the University
of Minnesota for detailed information on sources of funds available for assist
ance in completing his undergraduate medical education program.

A limited number of student research fellowships will be awarded for vaca
tion or free-time work within the Medical School. These fellowships enable a
student to supplement income while pursuing serious medical or basic science
research interests. Research fellowships have the added advantage that Medi
cal School facilities and laboratory equipment may be utilized as well as faculty
advice and counsel in designing and executing the student's investigative work.

Some students may elect to obtain part-time employment although the stu
dent who does so should consider the nearly full-time obligation of his medical
studies. Limited part-time work is available in some departmental research
laboratories. Students with special training in education may be able to pursue
special projects in medical education and curriculum evaluation.

Minnesota Medical Foundation
The Minnesota Medical Foundation (MMF) is a publicly supported non

profit organization operating in support of the Medical School. The foundation
receives and distributes gifts and grants for various purposes at the Medical
School and is supported itself by gifts from its members and friends. Assets of
the foundation exceed $5 million in 1971, most of which is earmarked for sup
port of medical research. Ml\1F offices are at 5412 Powell Hall, telephone
373-8023, and are under the supervision of Eivind O. Hoff, Jr., executive
director. The foundation's Board of Trustees is made up of more than 35 dis
tinguished volunteer members, most of them physicians.

MMF's cash scholarship aid for students is now administered under a
reciprocal giving policy based on need alone. Students selected for MMF
scholarship aid pledge to repay their scholarship to perpetuate the fund for
the benefit of future medical students. Actual repayment is often deferred for
several years due to advanced study and no interest is charged.

The foundation also operates several student loan funds. The Emergency
Loan Fund provides cash loans available on short notice for up to 90 days,
with no interest or carrying charges. The foundation's long-term loan program
allows the student 5 years after completion of medical school to repay. Simple
interest of 4 percent begins accruing after graduation. No interest is charged
while the recipient is in medical school and no payments are required until 1
year after graduation.

Achievement awards of up to $500 are also offered beginning in 1971-72
to students nominated for exceptional merit in academic excellence, community
service, or student leadership.
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Drs. Poppele and tenBensel recipients of the 1971 Distinguished Teacher Award.

Research fellowships are available to students interested in medical research
at the University of Minnesota. These fellowships, usually in the amount of
about $1,200, should be applied for 6 months in advance of need under the
MMF granting program.

The foundation puhlishes the Medical Bulletin, a himonthly publication for
alumni of the Medical School, other physicians in the state, and friends of the
foundation. J\IMF also publishes the Handbook of Financial Aids for Medical
Students at the University of Minnesota, a valuable financial aids information
resource which is useful to prospective applicants and medical students.
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CONTINUATION MEDICAL EDUCATION
The Medical School is keenly aware that the granting of a degree is only a

step in a lifelong continuum of medical education. In 1936 a Center for Con
tinuation Study, unique for its time, was opened at the University of Minnesota,
and in 1937 this nation's first organized Department of Continuation Medical
Education was founded to offer a regularly recurring program of short post
graduate courses for physicians.

Today the Office of Postgraduate Medical Education fills the catalytic role
of bringing together the knowledge and expertise available in the Health
Sciences Center to serve the educational needs of the physician in his role as
lifelong learner.

Traditional course lecture techniques are still offered, though these are now
combined with workshop and seminar sessions. Additionally, and most impor
tantly, new and innovative programs are being developed to meet changing
needs and to utilize technological advances in the use of media. Considerable
emphasis is being placed on reaching the physician in his own community and
in involving the individual learner as an active participant in his own teaching.

Close liaison with the Northlands Regional Medical Program is leading to
an expanded role of the Medical School in continuing medical education,
especially within the state of Minnesota, to enable each physician to determine
and attain his own educational goals.

THE MEDICAL STUDENT

The (Medical Student) Adytum
A major center of medical student activities is the Medical Student Adytum.

This spacious comfortably appointed unit is centrally located on the first floor
of University Hospitals and contains facilities for eating and relaxation as well
as a quiet room for study. Funds for construction and equipping the Adytum
were donated by the Minnesota ~Iedical Alumni Association. The facilities
were dedicated in 1964 and arc reserved exclusively for medical students and
their guests.

Living Arrangements
Dormitory housing with mcals in University-operated residence halls con

veniently locatcd near the ~fedical Center is available to medical students on
a quarterly contract basis through the Univcrsity Housing Office. The cost
is approximately $400 per quarter. The several medical fraternities are located
nearby and board and living quarters are available in these on a space-available
basis. Privately owned apartments adjacent to the campus are rented by stu
dents, often on a cooperative basis.

Students may purchase meals in the University Hospitals cafeteria, in facili
ties in University residence halls, the Student Union, fraternity houses, or
individually. The lunch shop in the University Hospitals is used chiefly by
outpatients and visitors. Sevcral sandwich and beverage vending machines are
located in the Adytum.
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Students relaxing in the Adytum.

The University Health Service

The University Health Service provides medical care for full-time students
and maintains outpatient clinic facilities close to the Medical Center. The unit
for hospital care of students is a separate ward of the University Hospitals.
A newly constructed hospital care facility for students in the Health Service
Complex will be completed in 1972. Each student receives health service cov
erage as part of the student services fee portion of the quarterly fee payment.
Additional health service benefits including hospital coverage during summer
vacation, extended hospital benefits, and family coverage are available through
a group plan for a nominal additional charge. Application for this coverage
must be made annually in the early fall.

Employment

Medical students are urged not to engage extensively in work outside
their Medical School studies. The prospective student should carefully scru
tinize his projected financial needs through the 4 years of Medical School and
make appropriate arrangements to meet these through the help of parents,
personal savings, and loans when needed. The Medical School days are crowded
with the business of learning as much of medicine as possible. It does not
behoove the student to abridge this critical and important experience with
excessive outside commitments for limited financial gain.
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Medical Student Government and Student Societies
The Medical Student Council is the student governing body. Representa

tives from each class are elected each year and meet regularly and frequently
for discussions of problems common to the student body and to plan projects
and a variety of service activities. The council represents the interests of the
medical students to the administration and the faculty. The medical students
have adopted an honor code covering examination procedures. After suitable
briefing, each student signs a statement on admission to Medical School indi
cating that he is well acquainted with the provisions of this code and agrees
to abide by it. The Ethics Committee of the Medical Student Council is re
sponsible for investigation of reports of any suspected violations of this code.

There are several medical fraternities organized for the men and one
sorority for the women. These organizations play a major role in the social
life of many medical students.

The national medical scholastic society, Alpha Omega Alpha, selects aca
demically high ranking students from the junior and senior classes for election
to membership. The James Moore Society is composed of 25 students elected
by the membership on the basis of research interest and achievement. The
group meets monthly at one of several faculty members' homes for discussions
of medical and other topics of current interest. The Cyrus P. Barnum, Jr.
Society, an organization of students working toward the combined MD.-Ph.D.
degree, meets regularly for scientific and informative evening discussions to
which speakers are invited.

The Student American Medical Association (SAMA) is an integral part of
the Medical Student Council, incorporated as one of the major committees
of the council. The committee chairman acts as local SAMA chapter president.
This group through the Student Council sponsors certain schoolwide functions.
The membership fee is nominal and members receive monthly copies of the
national periodical.

The wives of many medical students are active in the Women's Auxiliary
of the Student American Medical Association (WA-SAMA). This group holds
monthly meetings featuring speakers who discuss topics of interest.

RESEARCH OPPORTUNITIES AND
GRADUATE STUDY PROGRAMS

In addition to the prescribed course of study leading to the degree of
doctor of medicine there are additional opportunities for qualified students
to obtain the Master's and Ph.D. degrees in the medical sciences. Medical
School facilities are available for original investigations and for students to
work with established faculty investigators as assistants and co-workers. The
formally established programs are outlined here; other programs of study are
arranged individually within the department in which the student's work is
to be done.

Nonmedical graduate students register and enroll in the Graduate School
of the University. The Graduate School Bulletin should be consulted for in
formation on requirements for admission.

13



Medical School

The combined M.D.-Ph.D. program is especially planned for academically
superior medical students with interests in graduate study in a fundamental
medical science, leading to a graduate degree (M.S. or Ph.D.) and the M.D.
degree. The combined program allows distribution of the student's time be
tween a graduate degree program and the core medical curriculum of Phases
A and B, thus extending the period for completion of both doctoral degrees
over 5 or more years. The program emphasizes flexibility and adaptability to
each student's individual requirements and research interests. Financial support
is available to a number of qualified students who have been accepted by the
faculties for the combined program. Stipends for the combined program begin
at a level of $2,400 plus dependency allowances and Graduate School tuition.
Students are accepted for stipend support under the M.D.-Ph.D. program
usually after completion of the first year of the core Medical School cur
riculum and on the basis of the quality of the work done during the first year.
Application is made through the Medical School office to the Combined
Medical-Graduate Program Committee during the winter or spring quarter of
the first year. These students must be eligible for admission to the Graduate
School in a basic medical science.

All of the basic medical science departments conduct active and extensive
graduate research and study programs under the aegis of the Graduate School
of the University of Minnesota, leading to the M.S. or Ph.D. degree. Research
fellowships, teaching assistantships, or scholarships through United States Public
Health Service training grants or other grants are available to academically
qualified students in all of these fields. Further inquiry should be directed to
a faculty member in the basic medical science department of the students's
interest or to the appropriate departmental office.

Opportunities for experience in medical research, both basic and clinical,
are offered to medical students as 3-month (I-quarter) research fellowships
provided from various funds granted to the Mcdical School and individual
departments through federal agencies and voluntary health foundations. Re
search fellowships may be held during any free quarter in the individual stu
dent's program. These research fellowships are usually granted at $300 per
month for a 3-month (or I-quarter) period.

Many medical students obtain a stimulating introductory experience in
medical research through employment on an hourly or part-time basis during
the academic year, or a full-time basis during vacation or free quarters. Such
opportunities for employment are arranged individually with faculty members
at the Medical Center or at the Veterans Administration Hospital, Hennepin
County General Hospital, St. Paul..Ramsey Hospital, or other affiliated hospitals.
Students in satisfactory academic standing are encouraged to seek these oppor
tunities to supplement their formal medical education and to augment their
financial resources as needed.

The ~Iavo Graduate School of Medicine in Rochester, ~Iinnesota, is affili
ated with the Graduate School of the University. Graduate physicians engaged
in postdoctoral training and research in Rochester may receive graduate credit
for their work and be awarded advanced degrees from the University.

Approximately 400 physicians are enrolled each year in the postdoctoral or
residency training programs in the clinical departments of the Medical School
and its affiliated hospitals. These doctors are bcing trained as specialists in
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their various fields. The majority have qualified for registration in the Graduate
School and are receiving graduate credit for residency training.

For the physician already in practice, the Office of Postgraduate Medical
Education organizes short courses on special topics of current interest. These
courses are usually presented in concentrated form over a period of 1 week
or less. Medical School faculty members participate with visiting lecturers in
bringing recent medical advances to the registrants in these courses.

Through cooperation with the Regional Medical Program and Medical
School faculty, efforts are being made to utilize the newer communications
media to extend the consultation services and infonnation sources of the Health
Sciences Center to the community hospitals in the state.
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THE COURSE OF STUDY
The Medical School is responsible for providing the facilities and faculty

for instruction of students in the course of medicine. The primary goal of
medical education is to produce good physicians. A good physician must possess
sound training in quantitative biology as it applies to man. This solid educa
tional grounding will serve as the basis for continuing professional and scholarly
growth. Much of the measure of ultimate success of student learning depends
on the concept of student as learner, and therefore independence and indi
vidual responsibility is encouraged. The course of study for the M.D. degree
consists of a core program of 8 academic quarters and a track (pathway, elec
tive) program of from 3 to 5 academic quarters in length. Within the core
program, the first 4 quarters are termed Phase A and include course work in
basic medical sciences, behavioral science, and introductory experiences with
patients. The remaining 4 academic quarters of the core program, termed
Phase B, consist of integrated interdepartmental presentations along organ,
system, and topical lines. In the track portion of the curriculum in Phase D,
some students have the option of completing study in 3 quarters, to be followed

Dr. Carl Heggestad carrelates anatomy with clinical medicine
for the students in Phase A.
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Course of Study

by an internship in a teaching hospital. Alternatively, the student may complete
medical school in 5 quarters in Phase D with no restriction as to type of intern
ship. Students are required to take and pass Parts I and II of the National
Board Examinations at suitable times prior to graduation.

Grades
The examinations and other forms of evaluation of performance of medical

students are administered by the various departments and interdepartmental
teaching sections. According to provisions of the honor code, there is no faculty
monitoring during examinations and students are strictly on their individual
honor. Grades are reported as 0 (outstanding), S (satisfactory), and I (in
complete) and appear as such on the official University transcript. The student
may be dismissed from Medical School work if in the opinion of the Faculty
Committee on Student Scholastic Standing he has not performed academically
in individual courses or in all courses at a satisfactory level or if there are other
factors (such as personality, attitude, and emotional stability) which, in the
opinion of the committee, would be sufficiently unfavorable to permit an in
dividual to be granted the M.D. degree. Academic probationary status is one
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Medical School

mechanism used by the Scholastic Standing Committee to signal to the stu
dent that his standing as a medical student is in jeopardy.

Phase A
In the first 4 quarters of the Medical School program, the student is afforded

the opportunity to study the structure and function of the human organism
and the emotional, social, and psychological development of the individual.
In Phase A the student begins clinical activities through tutorial assignments
and clinical correlation sessions in Introduction to Clinical Medicine. This pro
gram is intended to involve the student physician in his own synthesis and
correlation of basic sciences with clinical applications and in direct, personal
confrontation with human illness and patient care. The required program in
Phase A consists of the following courses:

Fall Quarter and Winter Quarter (A-l and A-2)
Gross Anatomy (Anat 5-100/5-101)
Human Histology (Anat 5-103/5-104)
Embryology (Anal 5-106/5-107)
Medical Biochemistry (MdBc 5-100/5-101)
Introduction to Clinical Medicine (InMD 5-100/5-101)
Behavioral Science (AdPy 5-107/5-108)

Spring Quarter and Summer Quarter (A-3 and A-4)
Medical Physiology (Phsl 5-100)
Pathology (Path 5-101)
Neuroanatomy (Anal 5-111)
Studenl as Physician (InMD 5-201)
Behavior of Man (InMD 5-211)
Microbiology (MicB 5-105)
Man in His Community (InMD 5-206)
Pharmacology (InMD 5-213)

Phase B
The 4-quarter sequence of Phase B begins in fall. There is an emphasis

on correlated, integrated interdepartmental teaching designed to highlight
fundamental principles and stress pathophysiologic concepts. The courses are
organized in relation to 16 organs, systems, or topics. Three additional courses,
Student as Physician, Behavior of Man, and Man in His Community in the
Phase B sequence are important courses designed to increase the student's
clinical skills and knowledge, to enhance his awareness of psychopathology
and psychological factors related to illness, and to broaden his perception of
the role of the physician and the relationships of his patients and their medical
and health problems to the community.

The Phase B program is not traditionally organized and required classes are
reduced to a minimum. "Core" or required attendance will comprise approxi
mately 45 percent of the student's daytime schedule. The remaining 55 per
cent will be "free" Or unscheduled time in which the student arranges his own
activities with maximum opportunities for independence and maturity in the
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learning process. Thus, more than half of regular day hours are unscheduled.
This arrangement furnishes the student an opportunity to order his own
activities and develop his own maturity and independence as he seeks to
broaden his medical knowledge and skills and develop professional attitudes
and interests. The student may utilize this time in optional activities or he can
study in the Learning Center, participate in clinical experiences, or take
elective courses available to students in Phase B. The formal Medical School
activities in Phase B are thus divided into three categories:

Core Time--Basic didactic lectures or discussions related to specific organ
system or topic, scheduled in a particular time block (usually 1st and 2nd hours
each day). Attendance is required.

Optional Activities-Supplementary scheduled activities, such as lectures
(expanding didactic material offered in Core Time), films, clinical experi
ences, laboratories, surgical experiences, demonstrations, clinical rounds, teach
ing rounds, clinical-pathological conferences. Different activities are scheduled
each week at various times. Attendance is on a voluntary basis. Some activities,
because only a limited number can attend, require sign-up by students.

Electives--Courses offered throughout the year covering various topics of
interest to medical students, but not necessarily related to Core Time.

The required program in Phase B consists of the following Interdepart
mental Medicine (InMD) courses:

REQUIRED PHASE B COURSES

Student as Physician

Man in His Community

Behavior of Man

Basic Pharmacology

Cardiovascular

Respiratory

Blood I

Kidney and Urinary Tract

Endocrine and Metabolic

Reproduction

Blood II

Skin

Ear, Nose, and Throat

Eye

Nervous System and Muscle Disorders

Gut

Bones t Connective Tissue, and Joints

Human Sexuality
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5-209

5-212

integrated .

5-220

5-221

5-222

5-223

5-224

5-225

5-226

5-227

5-228

5-229

5-230

5-231

5-232
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TYPICAL WEEKLY SCHEDULE-PHASE B

Week of February 22,1971

Monday

Man in His
Community

Tuesday

Man in His
Community

Wednesday

Man in His
Community

Thursday

Skin

Friday

Blood IT

Saturday

:Blood IT Blood IT Blood tI Blood

Blood II Skin Skin( optional (optional) Blood II ( optional)activity) Basill

Skin
ScienllEl
Seminar

(optional)

Skin
(optional)

Blood IT

Blood II
(optional)

Student
as

Physician
(Patient
work-upt

o Core (required) o Optional

Phase D

Student
as

Physician
(Tutorial)

Students approved by the Scholastic Standing Committee will be given the
option of completing Phase D in 3 or 5 academic quarters. Depending on the
span of the student's entire medical curriculum, it is possible to fulfill require
ments for the degree of doctor of medicine in 11 academic quarters.

Phase D is designed to extend the curriculum goals of relevance, flexi
bility, and student as learner. During the quarter in which the student com
pletes the final work of Phase B, he will be asked to select a track and an
adviser within that track for the balance of his medical school program. Stu
dents are reminded not to confuse their need to select a track at this point
with their eventual need to choose a special method of practice. The six broadly
defined career pathways or tracks, encompassing all disciplines and providing
adequate options for all students, are the following:

1. Medicine, Pediatrics, Medical Specialties, Obstetrics

2. Surgical Specialties

3. Psychiatry and Behavioral Sciences

4. Neurological Sciences

5. Family Medicine

6. Medical Sciences
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The student, with the help of his adviser, develops an elective program of
individualized study related to his particular interests and career goals. Each
student's program will be approved and supervised by the appropriate Track
Committee.

The required or strongly recommended electives are different in the several
tracks. In general, and as a logical sequence to the core material and tutorial
format in Phase B, each student is most strongly urged to spend 12 to 18 weeks
in externship-type electives such as those offered by the medical, neurological,
obstetrical, pediatric, psychiatric, and surgical disciplines. In addition, the need
to "Return to Basic Sciences" is emphasized in the recommended curriculum
plan in each of the tracks. Students may engage in these basic science activities
on a full-time basis or as part-time or seminar work. The balance of the indi
vidual programs are planned by the student with his adviser from the extensive
elective offerings listed by each Medical School department. Students are en
couraged to consider elective work in other medical schools, in the United
States or elsewhere. The flexibility of the elective program and the general
nature of the pathways provide a marvdous opportunity for the creative and
interested student to advantage himself of the widest possible spectrum of
opportunities to further his own educational and personal growth.

The length of Phase D should be determined by review of the student's
personal needs. Some will plan careers which no longer require an internship,
or at least one with classical content; these students probably will prefer a 5
quarter Phase D. Others may see that their educational continuum beyond
receipt of the M.D. includes activities likely to duplicate substantial parts of
the standard 5-quarter Phase D and these students may opt for a 3-quarter
program. Students desiring to complete Phase D in 3 quarters must make satis
factory progress in their course work and must provide evidence that they
will spend their first postdoctoral year (internship or first year of graduate
training) in a university or other major affiliated teaching hospital. There are
no restrictions on type of internship or first-year training program for stu
dents graduating in 4 years, in the 13-quarter cun1culum.
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DESCRIPTION OF COURSES

Symbols and Explanations

Symbols-The following symhols arc used throughout the course
descriptions in lieu of page footnotes:

f To receive credit, all courses listed before the single dagger must be com
pleted.

t Students may entef sequence course in any quarter which precedes the double
dagger.

§ No credit is granted if credit was received for equivalent course listed after
section mark.

1T Concurrent registration is allowed with the course listed after paragraph mark.

# Consent of instructor is required.

/:::, Consent of department or school offering course is required.
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Medical School

ANATOMY (Anat)
Arnold Lazarow, M.D., Ph.D., Professor and Head

Professor
Anna-Mary Carpenter, Ph.D., M.D.
Padmakar Dixit, Ph.D.
Carl B. Heggestad, M.D., Ph.D.
Morris Smithberg, Ph.D.
R. Dorothy Sundberg, M.D., Ph.D.

Associate Professor
Dean Abrahamson, M.D., Ph.D.
G. Eric Bauer, Ph.D.

Assistant Professor
Wesley Anderson, D.V.M., Ph.D.
David Coulter, Ph.D.
Orion Hegre, Ph.D.
Lucille J. Hoilund, M.D.
Joseph L. Rigatuso, Ph.D.
Donald Robertson, Ph.D.
Robert Sorenson, Ph.D.

The courses in the department provide an opportunity for exammmg the
structure of the human body. In gross anatomy, the three-dimensional architec
ture in all body regions is studied by dissection and X-rays. In microscopic
anatomy, the organization of cells, tissues, and organs is assessed from stained
sections using light microscopy and electron micrographs. In embryology, nor
mal development and anomalies of each body system are presented. The topics
in the above three courses are integrated in time. Neuroanatomy is taught in
conjunction with neurophysiology. Where appropriate, the courses are cor
related with the various clinical disciplines. Thus the student may enhance his
powers of observation, his ability to communicate using specific terminology,
and his synthesis of morphology with biochemistry and physiology. More depth
in any of the subjects can be obtained through advanced course work on
elective time.

Dr. Smithberg shows his commitment to individual instruction in Neuroanatomy.
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Description of Courses

REQUIRED COURSES

5-100/5-101. GROSS HUMAN ANATOMY. (6 cr for 5-100, 4 cr for 5-101; prereq regis
med fr)

Dissection of the human body.

5-103/5-104. HUMAN HISTOLOGY. (3 cr; prereq regis med fr)
Microscopic structure, cytochemical and functional aspects of cells, tissues, and
organs.

5-106/5-107. HUMAN EMBRYOLOGY. (2 cr; prereq regis med fr)
Development of the human body.

5-Ul. HUMAN NEUROANATOMY. (2 cr; prereq regis med fr)

ELECTIVE COURSES

5-190. ADVANCED ANATOMY. (Cr ar; prereq regis med and 5-104)
Instruction in teaching methods or supervision of student's original research or
combination of botb.

ADVANCED CREDIT COURSES

5-765/5-766. HEMATOLOGY. (4 cr; prereq 5-103 or #)
Blood and blood-forming organs; emphasis on blood and bone marrow from the
standpoint of diagnosis and prognosis.

5-767. SEMINAR: HEMATOLOGY. (1 cr; prereq 5-766)
Discussion of literature and research.

8-100/8-101. GROSS HUMAN ANATOMY

8-103/8-104. HUMAN HISTOLOGY

8-106/8-107. HUMAN EMBRYOLOGY

8-U1. HUMAN NEUROANATOMY

8-135. BIOLOGICAL ELECTRON MICROSCOPY-TECHNIQUES

8-137. BIOLOGICAL ELECTRON MICROSCOPY-INTERPRETATION

8-153, 8-154, 8-156. ADVANCED ANATOMY

8·160. INTRODUCTION TO HISTOLOGIC AND MORPHOLOGIC-HISTOCHEMICAL
TECHNICS

8-161, 8-162, 8-163. METHODS IN ANATOMICAL RESEARCH

8-168. CYTOLOGICAL ASPECTS OF PROTEIN BIOSYNTHESIS

8-201, 8-202, 8-203, 8-204. RESEARCH IN ANATOMY

8-205, 8-206, 8-207. SEMINAR: ANATOMY

8-211. NEUROCYTOLOGY
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ANESTHESIOLOGY (Anes)
Frederick H. Van Bergen, M.D., M.S., Professor and Head

Professcrr
Joseph J. Buckley, M.D., M.S.
James H. Matthews, M.D., M.S.

Clinical Professor
Russell Bagley, M.D.
J. Albert Jackson, M.D.

Associate Professor
John R. Gordon, M.D., M.S.

Clinical Associate Professor
Irving S. Greenfield, M.D.
Hugh D. \Vestgate, M.D., M.S.

Assistant Professor
Otto K. Bosch. M.D.
James F. Cumming, M.D., Ph.D.
Edward C. Hanisch, M.D.
A. William Kneller, M.D.
Van S. Lawrence, M.D.
Ji-Chia Liao, M.D., Ph.D.

John S. Rydberg, M.D., M.S.
Wen Y. Yue, M.D.

Clinical Assistant Professor
Normal P. Johnson, M.D.
Alan R. Kahn, M.D.
Robert C. Knutson, M.D.
Egon Marte, M.D.

Instructor
C. Thomas Wier, M.D.
Alexander K. Yue, M.D.

Clinical Instructor
Joseph Belshe, M.D., M.S.
Joseph Gacusana, M.D.
Ju Hao Lee, M.D.
Josephine La, M.D.
Harold McClung, M.D.
Jose B. Romero, M.D.
Josef K. Wang, M.D.
Po Ya, M.D.

ELECTIVE COURSES

5-181. EXTERNSHIP IN CLINICAL PRACTICE OF ANESTHESIOLOGY. (Cr ar; prereq
regis med)

5-182. EXTERNSHIP IN RESPffiATORY PROBLEMS. (Cr ar; prereq regis med)

5-183. EXTERNSHIP IN PEDIATRIC ANESTHESIOLOGY. (Cr ar; prereq regis med)

5-184. EXTERNSHIP IN OBSTETRIC ANESTHESIOLOGY. (Cr ar; prereq regis med)

5-185. EXTERNSHIP IN ANESTHESIOLOGY FOR SURGICAL SPECIALTIES. (Cr ar;
prereq regis med)

5-186. LABORATORY EXTERNSHIP IN ANESTHESIOLOGY. (Cr ar; prereq regis med)

5-187. RESEARCH IN ANESTHESIOLOGY. (Cr ar; prereq regis med)

ADVANCED CREDIT COURSES

8-265. GENERAL ANESTHESIA

8-266. REGIONAL ANESTHESIA

8-267. PRE- AND POSTANESTHETIC EVALUATION

8.268. SEMINAR: ANESTHESIOLOGY

8-269. RESEARCH IN ANESTHESIA

26



Description of Courses

BIOCHEMISTRY (MdBcl
Wallace D. Armstrong, M.D., Ph.D., Professor and Head

Mary E. Dempsey, Ph.D.
Ronald D. Edstrom, Ph.D.
Ernest D. Gray, Ph.D.
James F. Koerner, Ph.D.

Lecturer
Ulysses S. Seal, Ph.D.
C. Roberto Umana, Ph.D.

Assistant Professor
Charles H. Blomquist, Ph.D.
Yong Sung Choi, M.D., Ph.D.
Albert D. Notation, Ph.D.
Venkateswarlu Pothapragada, Ph.D.
Everett C. Short, Jr., D.V.M.
Quenton T. Smith, Ph.D.

Professor
Ellis S. Benson, M.D.
Robert 'V. Bernlohr, Ph.D.
Charles W. Carr, Ph.D.
Ivan D. Frantz, Jr., M.D., Ph.D.
Erlio Gurpide, Ph.D.
Helmut R. Gutmann, Ph.D.
Ralph T. Holman, Ph.D.
Andreas Rosenberg, D.Sc., Ph.D.
Leon Singer, Ph.D.
Frank Ungar, Ph.D.
John F. Van Pilsum, Ph.D.
Donald B. WetIaufer, Ph.D.
Finn Wold, Ph.D.

Associate Professor
James W. Bodley, Ph.D.

Biochemistry occupies a central position in all medical science and in clini
cal medicine. The required course deals with general biochemistry and treats
the chemical transformations fundamental to life processes occurring at the
cellular and subcellular levels. A major emphasis is on the integration of bio
chemical processes and on the regulation and coordination of the metabolic
reactions. Biochemical abnormalities in disease are employed to fortify the
understanding of the normal processes and to indicate the application of bio
chemical principles to future studies of disease processes.

The lectures furnish comprehensive surveys of some of the main topics but
tbese require supplementation by reading or by advanced courses for explora
tion in depth. The laboratory work is used to examine some of the ways by
which biochemical knowledge is obtained.

Discussions of biochemical aspects are presented in Phases Band D in
the medical curriculum.

REQUIRED COURSES
5-100. BIOCHEMISTRY. (6 cr; prereq regis med fr, physics, and organic chemistry)
5-101. BIOCHEMISTRY. (4 cr; prereq regis med fr, 5-100)

ELECTIVE COURSES

5-053. PROBLEMS IN BIOCHEMISTRY. (Cr ar; may be taken I or more qtrs; prereq
5-101 )

ADVANCED CREDIT COURSES
8-150. SEMINAR: BIOCHEMISTRY

8-300. RESEARCH IN BIOCHEMISTRY
8-206. ADVANCED ENDOCRINOLOGY AND STEROID CHEMISTRY
8-211. NUCLEIC ACID AND PROTEIN METABOLISM
8-215. TOPICS IN LIPID METABOLISM
8-217. PROTEIN CHEMISTRY

8-219. BIOCHEMISTRY OF SPECIALIZED TISSUES
8-220. CARBOHYDRATE METABOLISM
8-236. SEMINAR: RADIOACTIVE ISOTOPES
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Medical School

DERMATOLOGY (Derm)
Robert W. Goltz, M.D., Professor and Head

Professor
Francis W. Lynch, M.D.

Clinical Professor
Isadore Fisher, M.D.
Harold G. Ravits, M.D.
Alvin S. Zelickson, M.D.

Clinical Associate Professor
Kenneth P. ~1anick, M.D.
Milton Orkin, M.D.
Willard C. Peterson, Jr., M.D.
John G. Rukavina, M.D.

Assistant Professor
William C. Gentry, Jr., M.D.

Clinical Assistant Professor

David 'iV. Anderson, M.D.
Bruce J. Bart, M.D.
~Ianuel O. Jaffee, M.D.
Harry 1. Katz, M.D.
Sheldon L. Mandel, M.D.
Nadine Smith, M.D.

Clinical Instructor
LeRoy Geis, M.D.
Dennis Leahy, M.D.
C. Gordon Vaughn, M.D.

The elective program in the clinics of the major hospitals offers the student
an opportunity to acquire diagnostic skill and to learn medical and surgical
techniques for treatment of diseases of the skin. This program prepares the
graduate for the management of dermatologic problems as a family practitioner
or as a clinician in pediatrics or internal medicine.

ELECTIVE COURSES

5-182. EXTERNSHlP IN DERMATOLOGY. (Cr ar; prereq regis med)

5-183. PROBLEMS IN DERMATOLOGY. (Cr ar; prereq regis med)

ADVANCED CREDIT COURSES

8-225. CLINICAL DERMATOLOGY

8-226. CLINICAL SEMINAR: DERMATOLOGY

8-227. HISTOLOGY OF THE SKIN

8-228, RESEARCH: DERMATOLOGY AND SYPHILOLOGY

8-229. ELECTRON MICROSCOPY IN DERMATOLOGY

8-230. FUNCTIONAL BIOLOGY OF THE SKIN
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Description of Courses

FAMILY PRACTICE AND COMMUNITY HEALTH
(FPCH)

Edward W. Ciriacy, M.D., Professor and Head

Prafessor
Vernon E. Weckwerth, Ph.D.

Clinical Professor
Herman E. Drill, M.D.

Associate Professor
Eldon B. Berglund, M.D.
Robert Breitenbucher, M.D.
John B. O'Leary, M.D.
John E. Verby, M.D.

Clinical Associate Professor
Harley J. Racer, M.D.

Research Associate
Harry R. Ireton, Ph.D.

Assistant Professor
Richard P. Bendel, M.D.
Joseph P. Connolly, M.D.
Louis J. FiIiatrauIt, M.D.
Vincent Hunt, M.D.
Gary R. Peterson, M.A.
David R. Preston, M.H.A.
Jean SmeIker, M.D.

David L. Spencer, M.D.
Stuart V. Thorson, M.D.
John R. West, M.D.
Joseph J. Westermeyer, M.D.

Clinical Assistant Professor
Kenneth E. Ahola, M.D.
John W. Anderson, M.D.
Edward P. Donatelle, M.D.
Bayard French, M.D.
Robert L. Hegrenes, M.D.
Harris P. Hinderaker, M.D.
Dennis R. Jacobson, M.D.
Robert T. Kelly, M.D.
Harold D. Miller, M.D.
Charles R. Peluso, M.D.
Robert W. Reif, M.D.
Orris O. Rollie, M.D.
Robert J. Rotenberg, M.D.
Richard E. Williams, M.D.
Donald L. Wright, M.D.
Robert L. Zemke, M.D.

Instructor
Anne-marie Reynolds, M.A.
W. Kent Warren, M.A.

Dr. Ciriacy leads the Family Practice unit.
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This department's responsibility is to introduce the student to the funda
mentals of patient care in the context of the family and the community. Con
sistent with the breadth of interest of the family physician, adequate training
in all areas of medical knowledge will be stressed in addition to tbe emphasis
on preventive medicine and the aspects of health care related to the behavioral
sciences.

A model Family Practice Unit, which has been established within the Uni
versity ~Iedical School, has assumed the care of a patient population designed
to represent a cross section of age and socio-economie status. This unit will
function as the major deparhnental classroom for teaching the concepts of
continuing comprehensive primary health care. Students will participate in the
on-going care of the patient population served hy the model Family Practice
Unit which is designed to realistically reflect the family physician's office
setting. In addition to his responsibilities in the care of ambulatory patients,
the student will participate with departmental faculty in the continuing care
of those patients requiring hospitalization.

Additional educational opportunities in Family Practice and Community
Health are made available through individual practicing physicians' offices and
affiliated hospitals in both rural and urban settings.

ELECTIVE COURSES

5-500. EXTERNSHIP IN CLINICAL PRACTICE. (Cr ar; prereq regis med)
The purpose of this clinical experience is to provide an opportunity for the student
to participate in the delivery of medical care as it is performed by the practitioner
within the community.

5-510. MIGRANT WORKER PROGRAM. (Cr ar; prereq regis med)
An attpmpt to display health care delivery to migrant workers-primarily Mexican
Americ<lI1s.

5-520. RURAL HEALTH CARE MODEL. (Cr ar; prereq regis med)
Used as a teaching base to study team health care in a "small town H setting.

5-530. CLINICAL PROBLEMS IN FAMILY PRACTICE. (Cr ar; prereq regis med)
The student is invited to participate in primary health care in Family Practice
Clinic at University while studying problems involved in comprehensive health care
delivery.

5-540. FAMILY PRACTICE CLINICAL LABORATORY. (CT aT; prereq regis med)
Studies in problems involved in developing and maintaining clinlcal laboratories are
presented. Emphasis is on practice problems in hematology, bacteriology, immun
ology.

5-550. SURGERY FOR FAMILY PRACTICE. (Cr ar; prereq regis med)
A surgical clerkship with supervised inpatient responsibility for patients with surgical
diseases. Patient assignments will be selected to cover diseases and injuries encount
ered in Family Practice.

5-560. ALCOHOL AND DRUG ADDICTION TREATMENT CENTER. (Cr ar; prereq
regis med)

An intensive exposure to current methods and approaches to therapy and rehabili
tation of drug-dependent patient.

5-562. INTERVIEWING, PHYSICAL EXAMINATION, AND PATIENT COUNSELING.
(Cr ar; prereq regis med)

This practicum and seminar course is designed to provide the Phase D student with
the basic skills and attitudes necessary to effectively interview, physically examine,
and counsel the ambulatory patient.

30



Description of Courses

ADVANCED CREDIT COURSES

8-201. CLINICAL FAMILY MEDICINE

8-202. PSYCHO-SOCIAL MEDICINE SEMINAR

8-204. QUANTITATIVE LOGIC IN CLINICAL JUDGMENT

8-210. FAMILY MEDICINE GRAND ROUNDS

8-226. MEDICAL SOCIOLOGY SEMINAR

8-229. FAMILY PRACTICE SEMINAR

8-230. MEDICAL INTERVIEWING

8-231. MEDICAL AUDIT AND RECORD REVIEW

8-240. COMMUNITY RESOURCES

8-242. ECONOMICS OF HEALTH CARE DELIVERY SYSTEMS

8-253. RESEARCH PROBLEMS
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HISTORY OF MEDICINE (HMed)
Leonard G. Wilson, M.Sc., Ph.D., Professor and Head

The history of medicine is essential to the understanding of the present
state of medicine. It explores the historical foundations of medical knowledge,
the sources of medical concepts and the development of the traditions of medi
cal theory and practice. Knowledge of the history of medicine is valuable to a
physician because it helps to make him aware of the strengths and weaknesses
of his own knowledge and to view medicine in historical perspective.

Courses in the department are intended to provide students in the first
place with a broad survey of the history of medicine, which may be followed
by a seminar dealing more intensively with the immediate historical background
to modern medicine. Seminars give students an opportunity to read the original
literature and to investigate a historical problem for themselves with assistance
from the faculty as needed. The department also offers a series of public noon
hour lectures on selected subjects to acquaint both faculty and students with
the interest and diversity of medical history.

ELECTIVE COURSES

5-400. EARLY HISTORY OF MEDICINE. (3 cr per qtr)
Two lectures and a I-hour seminar each week; the archaeology of disease. disease
concepts in primitive medicine; Near and Far Eastern medicine, Hippocratic medi
cine, medical science at Alexandria, Galen and Greek medicine at Rome, the trans
mission of Greek medicine through the Arabic and Byzantine cultures, medical
theory and practice in the Middle Ages.

5-401. MEDICINE DURING THE SCIENTIFIC REVOLUTION, 1500-1800. (3 cr per
qtr)

Two lectures and a I-hour seminar each week. The recQ.very of ancient Greek
medical writings, Vesalius and the revival of anatomy, Harvey and the discovery
of the circulation of the blood, the emergence of new chemical and mechanical
theories of medicine, the classification of disease, the rise of medical teaching.

5-402. MEDICINE IN THE 19TH AND 20TH CENTURIES. (3 cr per qtr)
Two lectures and a I-hour seminar each week. The impact of physics and chemistry
on physiology, the cell theory and cellular pathology, the germ theory of disease,
anesthesia and the revolution in surgery, the rise of bacteriology, inlmunology,
endocrinology, reproductive physiology and cheluotherapy, the reform of medical
education, and the rise of modern medical research.

5-41Of, 5-411w, 5-412s. SEMINAR: THE EMERGENCE OF MODERN MEDICINE,
1750-1900. (3 cr per qtr)

This seminar of 2 hours per week allows students to study the development of
modem medicine by reading and discussion, and to pursue a selected problem in
greater depth than would normally be possible. Ordinarily students will do general
reading during the fall quarter. During the winter quarter they will select a topic
for more intensive study and write the first draft of a paper on it. During the
spring quarter they will revise their first draft and submit their paper in final form.
This course is intended to enable students to gain experience in research and writing
in the history of medicine.
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LABORATORY MEDICINE (LMed)
Ellis S. Benson, M.D., Professor and Head

Professor
Eugene Ackennan, Ph.D.
Esther F. Freier, M.S.
Andreas Rosenberg, Ph.D.
R. Dorothy Sundberg, Ph.D., M.D.
Edmond J. Yun;s, M.D.
Jorge J. Yunis, M.D.

Associate Professor
Miguel Azar, M.D., Ph.D.
Donna Blazevic, M.S.
Rohert A. Bridges, M.D.
David M. Brown, M.D.
Richard D. Brunning, M.D.
Grace Mary Ederer, M.S.
J. Roger Edson, M.D.
John M. Matsen, M.D.
John Rosevear, M.D., Ph.D.
Lorraine G. Stewart, M.S.

Clinical Associate Professor
Paul A. Alexander, M.D.
Martin Segal, M.D.

Assistant Professor
Calvin Bandt, M.D.
Philip Blume, M.D.
G. Mary Bradley, M.D.
M. Desmond Burke, M.D.
Charles Horwitz, M.D.
J. Jeffrey McCullough, M.D.
Herbert F. Polesky, M.D.
Robert Strom, M.D.
Patrick C. J. Ward, M.D.

Clinical Assistant Professor
Paul Finley, M.D.
Seymour Handler, M.D.
Edward Segal, M.D.

Instructor
Erhard Haus, M.D.
David Lakatua, M.D.

Clinical Instructor
Thomas Swallen, M.D.

The clinical aspects of laboratory medicine (clinical pathology) may be
defined as the application of laboratory studies of blood, urine, and other
fluids from a patient for the diagnosis of disease. The major areas of clinical
pathology are clinical chemistry, blood banking, hematology (with coagula
tion), and diagnostic microbiology. Other divisions include immunology, genet
ics, computer medicine, and various specialized laboratories. In addition to
its service function for patient care, the Department of Laboratory Medicine
is engaged in applied and basic research in all divisions.

For the medical student, laboratory medicine is taught at three levels-( a)
an introductory course in Phase B to acquaint the student with terminology
and the nature of commonly performed screening tests; (b) electives in Phase
Band D that enable the student to participate in a laboratory area of special
interest; (c) a track in Phase D in medical subspecialties with laboratory medi
cine emphasis. Courses suitable for the basic science requirement for Phase D
and other graduate programs are offered.

It is expected that acquisition of the skills of interpretation of laboratory
data and the perception of a pattern of values correlating with the history and
clinical findings of a patient is gained throughout the student's clinical ex
posure and is a continuing learning experience. Students tracking in medicine,
pediatrics, surgery, and family practice are strongly encouraged to take labora
tory medicine courses as adjuncts to their clinical experience.

5-181. LABORATORY AND CLINICAL HEMATOLOGY. (Cr ar; prereq #) Brunning,
Sundberg

Examination of peripheral blood, bone marrow morphology, and other hematological
analyses are related to case study. Clinical case conferences, hematology slide ses
sions, and ward rounds.
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5-182. LABORATORY STUDIES OF GENETIC DISORDERS. (Cr ar; prereq #) J Yunis
Methods include cytogenetic analysis of chromosomes and a variety of biochemical
genetic analyses. Individual discussions of cases and of laboratory methods are
included.

5-183. CLINICAL AND LABORATORY IMMUNOLOGY. (Cr ar; prereq #) E Yunis
Laboratory experience includes immunohematologic tests; immunologic tests for
syphilis, infectious mononucleosis, lupus erythematosus, rheumatoid arthritis. The
use of the blood and blood derivatives in transfusion therapy will be studied. Lab
oratory immunological problems of organ transplant will be studied. Discussion
sessions, ward rounds, and seminars.

5-184. IMMUNOHEMATOLOGY IN BLOOD BANKING. (Cr ar; prereq #) McCullough
Blood donor evaluation, blood collection, storage, and the clinical use of blood
components is included. Suspected transfusion reactions, hemolytic disease of the
newborn, and other clinical problems are studied using immunohematologic meth
ods. Experience at the St. Paul Regional Red Cross Blood Center is available.

5-185. LABORATORY PROBLEMS IN BLOOD COAGULATION. (Cr ar; prereq #) Edson
Includes laboratory methods in the study of coagulation disorders, clinical ward
rounds, individual case studies, conferences, hematology rounds, and conferences.

5-189. CLINICAL BLOOD BANK IMMUNOLOGY (Minneapolis War Memorial Blood
Bank). (Cr ar; prereq #) PoJesky

Laboratory analyses in blood banking and practical problems of blood bank im
munology al'e studied; clinical problems are included. Conferences, study of indi
vidual cases, and investigation of practical prOblems.

5-190. COMPUTER APPLICATIONS IN LABORATORY MEDICINE. (Cr ar; prereq #)
Blume, Rosenberg

A practical workshop of automated data handling in the laboratory. Interfacing of
laboratory instruments with computer, storage and retrieval of information, quality
control, and statistical treatment of laboratory data.

5-191. GENERAL CLINICAL MICROBIOLOGY. (Cr ar; prereq #) Matsen, Biazevic,
Ederer

Students are oriented to microbiology using audio-visual aids. New culture tech
niques, blood culture, and antibody testing techniques are practiced. According to
interests, time will be distributed between general bacteriology, mycology, parasit
ology, virology, tuberculosis culture, and immunology. Daily rounds.

5-194. COMPUTER APPLICATIONS IN MEDICINE. (Cr ar; prereq #) Ackerman
Discussion of current and anticipated uses of electronic computers. Students are
given an opportunity to use a variety of computer terminals but emphasis is placed
on reading and seminars. These seminars will include the postdoctoral students and
advanced predoctoral students in the Division of Health Computer Sciences.

5-195. COMPUTER APPLICATIONS IN MEDICAL RESEARCH. (Cr ar; prereq #) Ack-
erman, Rosevear

Students will observe the operation of the nine computer facilities currently used for
medical research including monitoring in the intensive care ward and in radiation
therapy. The roles of computers in current and future medical research will be
covered in reading and special seminars.

5-197. CLINICAL CHEMISTRY-St. Paul-Ramsey. (Cr ar; prereq #) Lakatua and Haus
A specific area of clinical biochemistry will be correlated in a clinicopathologic
setting. The student will summarize the methodology and the experience of the
laboratory with this section.

5-198. HEMATOLOGY-St. Paul-Ramsey. (Cr ar; prereq #)
Peripheral blood, bone marrow morphology, and other hematologic procedures are
correlated with clinical cases in the Hematology Clinic. Routine hematologic pro
cedures and the aspiration and preparation of bone marrow are included.
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5-199. CLINICAL GENETICS. (Cr ar; prereq #) J Yunis
The application of genetic principles in modern medicine with stress on consulta
tions, walking rounds, and clinic exposure. Daily discussions and a working knowl
edge in chromosome techniques, dermatoglyphics, and biochemical genetics are
included.

5-202. CLINICAL CHEMISTRY. (Cr ar; prereq #) Blume
Individual instruction is given in the basic principles of methodology and patho
physiology underlying various tests. Relative precision and reliability of tests is
related to their clinical significance. Emphasis i.s placed On tests of acid-base
balance and enzyme analysis. A limited clinical investigation is possible.

GENERAL CLINICAL PATHOLOGY

5-186. CLINICAL PATHOLOGY EXTERNSHIP-HCGH. (Cr ar; prereq #) Strom, Bandt
Students will study a variety of lahoratory analyses in hematology, microbiology, and
chemistry and will accompany laboratory physicians On ward rounds. Individual
cases will be studied. There will be laboratory and clinical conferences. One week at
Minneapolis War Memorial Blood Bank is an optional portion of this program.

5-187. CLINICAL PATHOLOGY EXTERNSHIP-Mt. Sinai. (Cr ar; prereq #) Ward,
Burke, Horwitz

Daily teaching sessions are conducted by three pathologists in the following areas:
laboratory aspects of acid base and electrolyte disturbances, diagnostic enzymology,
the laboratory diagnosis of hematologic and coagulation disorders, the diagnosis of
immunologic disorders, laboratory diagnosis of endocrinologic disease, clinicopatho
logic correlation of isoenzyme screening procedures and SMA 12-60 chemical pro
files; and the laboratory aspects of renal disease.

5-188. CLINICAL PATHOLOGY EXTERNSHIP-Methodist Hospital. (Cr ar; prereq #)
E Segal, M Segal (beginning 1972-73)

Students will study a variety of laboratory analyses in hematology. microbiology,
chemistry, radioisotopes. and blood banking, and will accompany laboratory phy
sicians on ward rounds. Individual cases studied. Daily laboratory and weekly
clinical conferences.

5-193. CLINICAL PATHOLOGY EXTERNSHIP-Hibbing. (Cr ar; prereq #) Alexander
The student works directly with the hospital pathologists in all phases of laboratory
practice. Emphasis is placed on close clinical correlations with daily rounds of
selected patients and review of all laboratory work. Surgical, cytologic, and autopsy
pathology is available for review and a daily conference is held with clinicians and
radiologists.

5-201. DIAGNOSTIC LABORATORY PROCEDURES-University Hospitals. (Cr ar; prereq
#) Bradley

The most commonly perlormed office procedures will be evaluated-screening tests
in hematology, clinical chemistry. urinalysis, and immunology. Discussions of these
test procedures and their interpretation will be held and a brief discussion of blood
banking pI'oblems for the practicing physician.

5-203. CLINICAL PATHOLOGY EXTERNSHIP-North Memorial. (Cr ar; prereq #)
Handler

Studies in problems involved in developing and maintaining clinical laboratories.
Emphasis on the areas of hematology, bacteriology. and immunology,

FOR PHASE D BASIC SCIENCE REQUIREMENTS AND

FOR MEDICAL STUDENTS IN OTHER GRADUATE PROGRAMS

5-I03f,w,s,su. PRINCIPLES OF DIAGNOSTIC MICROBIOLOGY. (3 cr; prereq MdBc
3-103 and 5-232 or #) Blazevic, Ederer

5-I38f,w,s,su. CLINICAL MICROBIOLOGY SEMINAR. (1 cr; prereq #; Blazevic, Ederer,
Matsen
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5-160s. HUMAK CYTOGENETICS. (2 cr; prereq #; offered 1972-73 and alt yrs) J Yunis
Chromosome structure and function, and genetic and clinical problems associated
with the study of human chromosomes.

5-1615. HUMAN CYTOGENETICS LABORATORY. (2 cr; prereq #; offered 1972-73 and
alt yrs) J Yunis and staff

Techniques for study of mammalian and human chromosomes: cell culture, auto
radiography, new techniques for chromosome identification, and chromosome isola
tion techniques.

5-162s. HUMAN BIOCHEMICAL GENETICS. (2 cr; prereq #; offered 1971-72 and alt
yrs) J Yunis and staff

~folecular and genetic basis of genetic traits in mammals.

5-163s. HUMAN BIOCHEMICAL GENETICS LABORATORY. (Cr ar; prereq #; offered
1971-72 and alt yrs) J Yunis and staff

Biochemical techniques used in the study of human genetic traits.

5·177w,s. CLINICAL CHEMISTRY. (6 cr; prereq #) Freier and staff
Principles of modern clinical chemistry techniques with emphasis On instrumental
methods.

5-268s. TECHNIQUES IN IMMUNOCHEMISTRY. (1 cr; prereq MdBc 5-300 or 5-301
or #) Bridges, Stewart

The antigen-antibody reaction applied to quantitative and qualitative analysis of
specific patterns of clinical significance. Preparation of antigens and of antisera.
N attIre of antigen-antibody complexes. Applications of precipitin, neutralization,
radioimmune, double antibody, and hemolysin techniques.

5-270f. IMMUNOHEMATOLOGY. (3 cr per qtr) Azar, E Yunis
The immune response. Blood cells as antigens. Antibodies to blood groups. Mechan
isms of their reactions. White cells as antigens and antibodies. Autoimulune hemoly
sis. Humoral and cellular factors in immunohematology.

5-272f,w,s,su. IMMUNOLOGY SEMINAR. (1 cr; prereq#) Azar, Bridges, McCullough,
Polesky, E Yunis

5-765f, 5-766w. HEMATOLOGY. (4 cr per qtr, §Anat 5-765, §Anat 5-766; prereq #)
Sundberg and staff

Blood and blood-forming organs; blood and bone marrow from the standpoint of
diagnosis and prognosis.

5-767s. HEMATOLOGY SEMINAR. (1 cr, §Anat 5-767; prereq #) Bronning, Edson,
Sundberg
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INTERDISCIPLINARY MED,ICINE (InMD)
The courses listed in this category are an integral part of the core curriculum

for undergraduate medical students and are offered in Phase B, except for
Introduction to Clinical Medicine the first quarter of Student as Physician,
and portions of Man in His Community, Basic Pharmacology, and Behavior
of Man which are within Phase A. Direct administrative responsibility for
these programs is vested in the individual course directors; planning, execution,
and evaluation of these courses and student performance is carried out by
interdepartmental committees.

REQUIRED COURSES

5-100f, 5-101w. INTRODUCTION TO CLINICAL MEDICINE. (Cr ar) Fortuny
Patient demonstrations and correlation clinics in Phase A.

5-201s, 5-202f, 5-203w, 5.204s, 5-2"05su. STUDENT AS PHYSICIAN. (Cr ar; prereq
regis med) McArthur, Moller, and staff

Clinical tutorials in Phase B.

5-206s, 5-209s. MAN IN HIS COMMUNITY. (Cr ar; prereq regis med) Phin and staff
Designed to permit the student to explore the relE'vancc of the economic, cultural,
and social character of the community and its health problems in relation to the
practice of medicine.

5-211s, 5-212s. BEHAVIOR OF MAN. (Cr ar; prcreq regis med) Staff
In Phase B, study of normal development and the manner in which deviations lead
to disordered behavior. Treatment methods and clinical presentations included.
Patient interview techniques stressed in 5-211, coordinated with 5-201.

5-213s. BASIC PHARMACOLOGY. (Cr ar; prereq regis med) Zimmerman and staff
General pharmacological concepts including dose response and structure activity
relationships. drug receptor interactions. absorption. distribution. excretion, and
metabolism. Integration of material related to organ systems throughout Phase B.

5-220f. CARDIOVASCULAR. (Cr ar; prereq regis med) Lucas and staff
Fundamental concepts in cardiovascular system pathophysiology and clinical appli
cation in diagnosis and management.

5-221£. RESPIRATORY. (Cr ar; prereq regis med) McDonald and staff
Clinical and laboratory applications of respiratory anatomy, pathology, physiology.
pharmacology. and microbiology; essentials of normal respiration and respiratory
disease.

5-222w. BLOOD I. (Cr ar; prereq regis med) Brown and staff
Fluid. electrolytes. and acid-hase balance.

5-223w. KIDNEY AND URINARY TRACT. (Cr ar; prereq regis med) Fish and staff
Comprehensive review of anatomy. embryology. and pathophysiology in relation to
renal function and disease processes affecting the organ system.

5-224f. ENDOCRINE AND METABOLIC. (Cr ar; prereq regis med) Ungar and staff
Integrated basic science and clinical presentations in endocrinology and metabolism
with emphasis on self-learning and group discussions.

5-225f. REPRODUCTION. (Cr ar; prereq regis med) Bendel and staff
Human reproductive physiology. clinical problems and management. including prac
tical consideration of contraception and population control.

5-226w. BLOOD II. (Cr ar; prereq regis med) Kaplan and staff
Homeostatic mechanisms influencing cellular elements of blood and hemostasis.
Pathophysiology and study of hematologic disease with emphasis on morphology
with laboratory studies and group discussions.
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5-227w. SKIN. (Cr ar; prereq regis moo) Manick and staff
Study of biochemical, immunologic, microbiologic, and histopathologic disturbances
in a variety of nonnal and abnonnal processes affecting the integument.

5-228w. EAR, NOSE, AND THROAT. (Cr ar; prereq regis moo) Quick and staff
Pathophysiological mechanisms in relation to clinical medicine and the ear, nose,
and throat.

5-229w. EYE. (Cr ar; prereq regis med) Letson and staff
Anatomy, embryology, and physiology of the human eye; discussion of common
ocular problems and management of the patient.

5-2305. NERVOUS SYSTEM AND MUSCLE DISORDERS. (er ar; prereq regis med)
Flora and staff

A correlated presentation of clinical neurological science.

5-231su. GUT. (Cr at'; prereq regis med) Wilson and staff
Nonnal function, pathophysiology, and clinical aspects of the gastrointestinal tract,
livert and pancreas.

5-232su. BONES, CONNECTIVE TISSUE, JOINTS. (Cr ar; prereq regis med) Kottke
and staff

Integrated basic science and clinical approach to pathophysiology of disease affect
ing these tissues. Emergency room care, treatment of trauma, chronic care, and
rehabilitation will also be emphasized.

5-233f. HUMAN SEXUALITY. (Cr ar; prereq regis med) Chilgren and staff
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MEDICI NE (Med)
Richard V. Ebert, M.D., Professor and Hearl

Professor
Carl S. Alexander, M.D.
Howard B. Burchell, M.D., Ph.D.
Richard P. Doe, M.D., Ph.D.
William R. Fifer, M.D.
Ivan D. Frantz, Jr., M.D.
John W. Frost, M.D.
Frederick C. Goetz, M.D.
WendeU H. HaU, M.D., Ph.D.
Ben I. HeUer, M.D.
Robert B. Howard, M.D., Ph.D.
Harry S. Jacob, M.D.
B. J. Kennedy, M.D., M.S.
Frank M. MacDonald, M.D.
M. John Murray, M.D.
Alvin L. Schultz, M.D.
Samuel Schwartz, M.D., Ph.D.
Wesley W. Spink, M.D., D.Sc.
Louis Tobian, Jr., M.D.
e. Paul Winchell, M.D.
Leslie Zieve, M.D., Ph.D.
Horace H. Zinneman, M.D.

Clinical Professor
Reuben Berman, M.D., M.S.
Paul J. Bilka, M.D.
John F. Briggs, M.D.
Sumner S. Cohen, M.D.
James C. Dahl, M.D.
Robert A. Green, M.D.
Howard L. Horns, M.D.
John W. LaBree, M.D.
Harold E. Miller, M.D.
J. C. Miller, M.D.
A. Boyd Thomes, M.D.

Associate Professor

Jonathan Bishop, M.D.
Robert B. Breitenbucher, M.D.
Abraham Falk, M.D.
Ignacio E. Fortuny, M.D.
Ernest M. Gold, M.D.
Donald B. Hunninghake, M.D.
John W. Jenne, M.D., Ph.D.
J. Richard Johnson, M.D.
Manuel E. Kaplan, M.D.
Carl M. Kjellstrand, M.D.
F. Bruce Lewis, M.D.
Michael D. Levitt, M.D., M.S.
James P. Lillehei, M.D.
James R. McArthur, M.D.
Robert J. McCollister, M.D.
Robert O. Mulhausen, M.D., M.S.
Frank Q. Nuttall, M.D., Ph.D.
James SchIess, M.D.
Frederick L. Shapiro, M.D.
Luigi Taddeini, M.D.
Athanasios Theologides, M.D., Ph.D.
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Naip Tuna, M.D., Ph.D.
Jack A. Vennes, M.D.
Yang Wang, M.D.
I. Dodd Wilson, M.D.
Neil J. Yorkston, M.D.

Clinical Associate Professor
Rolf L. Andreassen, M.D.
Robert D. Blomberg, M.D.
Donald G. Bohn, M.D.
David M. Craig, M.D.
Robert E. Doan, M.D.
John H. Flinn, M.D.
Richard J. Frey, M.D.
Delmar R. Gillespie, M.D.
Albert J. Greenberg, M.D.
Mark C. L. Hanson, M.D.
Wilbert J. Henke, M.D.
William H. Hollinshead, M.D.
Wayne L. Hoseth, M.D. .
Milton M. Hurwitz, M.D., M.S.
Kjeld O. Husebye, M.D.
Wyman E. Jacobson, M.D.
Martin E. Janssen, M.D.
Herbert W. Johnson, M.D.
John W. Johnson, M.D.
David G. Jones, M.D.
Dennis J. Kane, M.D.
Paul T. Lowry, M.D.
James C. Mankey, M.D.
Frank Martin, M.D.
Burtis J. Mears, M.D.
H. Dawes Miller, M.D.
James G. Myhre, M.D.
O. L. Norman Nelson, M.D.
William E. Petersen, M.D.
Herbert F. R. Plass, M.D., M.S.
Paul D. Redleaf, M.D.
Fred A. Rice, M.D.
Dean K. Rizer, M.D.
George C. Roth, M.D.
Joseph M. Ryan, M.D.
Raymond W. Scallen, M.D.
L. Raymond Scherer, M.D.
Philip H. Soucheray, M.D.
Francis B. Tiffany, M.D.
Richard B. Tregilgas, M.D.
Frank A. Ubel, Jr., M.D.
Lowell W. Weber, M.D.
A. Cabot Wohlrabe, M.D.

Assistant PrafessoT

Arnold Adicoff, M.D.
Graham Beaumont, M.D.
William D. Blackwood, M.D.
David C. Brown, M.D.
Joseph Cardamone, M.D.
Christina Comty, M.D.
Alfred Doscherholmen, M.D., Ph.D.
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Charles W. Drage, M.D.
Donn R. Driver, M.D.
Jean R. Eckerly, M.D.
Arthur H. L. From, M.D.
Vincent L. Fromke, M.D.
Fredarick L. Gobel, M.D.
Robert P. Groninger, M.D.
Robert B. Howe, M.D.
Maynard E. Jacobson, M.D.
Charles W. Jorgensen, M.D.
George E. Kitzmiller, M.D.
Richard S. Kronenberg, M.D.
Robert T. Kunau, Jr., M.D.
Gerald B. Lee, M.D.
Arnold W. Lindall, M.D.
Thomas F. Mulrooney, M.D.
James F. Murphy, M.D.
Gerald R. Onstad, M.D.
A. MacDonnell Richards, M.D.
Harold G. Richman, M.D.
George A. Sarosi, M.D.
Stephen E. Silvis, M.D.
Roger R. Stenlund, M.D.
William R. Swaim, M.D.
George E. Tagatz, M.D.
Edward T. Wong, M.D.

Clinical Assistant Professor
Alfred F. Anderegg, M.D.
Thomas B. Arnold, M.D.
Alphonse A. Belsito, M.D.
David A. Berman, M.D.
Henry B. Blumberg, M.D.
Malcolm N. Blumenthal, M.D.
Paul F. Bowlin, M.D.
John G. Bradley, M.D.
Rene Braun, M.D.
John H. Brown, M.D.
John M. Burns, M.D.
John B. Cardle, M.D.
Thaddeus Chao, M.D.
Malcolm D. Clark, M.D.
Ephraim B. Cohen, M.D.
Henry W. Cohen, M.D.
Roger S. Colton, M.D.
Jerome W. Dougan, M.D.
Donald A. Duncan, M.D.
Hugh A. Edmondson, M.D.
Edmund Eichhorn, M.D.
Ronald W. Ellis, M.D.
Rodney W. England, M.D.
John G. Fee, M.D.
John N. Ferguson, M.D.
William D. Flory, M.D.
A. S. Gilbertsen, M.D.
David Gold, M.D.
Benjie W. Goldfarb, M.D.
William L. Hedrick, M.D.
Earl Hill, M.D.
Harold B. Kaiser, M.D.
Arnold P. Kaplan, M.D.
James N. Kamegis, M.D.
Everett H. Karon, M.D.
Joseph R. Kelly, M.D.

40

Allan C. Kind, M.D.
Jerrold V. Larson, M.D.
Elliot M. Latts, M.D.
Irving J. Lerner, M.D.
George X. Levitt, M.D.
John 1. Levitt, M.D.
Robert E. Lindell, M.D.
Charles M. E. Lindemann, M.D.
Russell C. Lindgren, M.D.
Jeanette K. Lowry, M.D.
Charles N. McCloud, Jr., M.D.
James L. McKenna, M.D.
Aaron L. Mark, M.D.
Dwight L. Martin, M.D.
Robert A. Maslansky, M.D.
William F. Mazzitello, M.D.
Winston R. Miller, M.D.
John C. Morgan, M.D.
Gerald T. Mullin, Jr., M.D.
S. Scott Nicholas, M.D.
Franklin C. Norman, M.D.
William Nuessle, M.D.
Bruce C. Nydahl, M.D.
William O'Brien, M.D.
Robert E. Olson, M.D.
Valentine O'Malley, M.D.
Earl T. Opstad, M.D.
William J. Paule, M.D.
Richard A. Pfohl, M.D.
Frank S. Preston, Jr., M.D.
David A. Randall, M.D.
Thomas M. Recht, M.D.
William D. Remole, M.D.
James F. Reynolds, M.D.
Eugene Rinkey, M.D.
Rudolph J. Ripple, M.D.
Alan D. Rusterholz, M.D.
Lawrence A. Sa""tt, M.D.
Leonard D. Schloff, M.D.
William F. Schoenwetter, M.D.
Andrew W. Shea, M.D.
Henry T. Smith, M.D.
Maurice L. Straus, M.D.
Donald B. Swenson, M.D.
Donald G. Vellek, M.D.
Frederic E. Walker, Jr., M.D.
Harold M. Wexler, M.D.
Harold E. Windschitl, M.D.
Richard C. Woellner, M.D.
Donald W. Woodley, M.D.
Solomon J. Zak, M.D.

Instructor
Khwaja S. Ahmed, M.D.
Mohammed Ahmed, M.D.
Bobert J. Bache, M.D.
John H. Bond, Jr., M.D.
Theodore J. Buselmeier, M.D.
Brian C. Campion, M.D.
James A. Fischer, M.D.
Joyce L. Funke, M.D.
Arthur S. Hanson, M.D.
Russell F. Hanson, M.D., Ph.D.
David T. Kiang, M.D., Ph.D.
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Dr. Ebert making teaching rounds on the Medicine wards.

Arthur Leonard, M.D.
Gilbert Lowenthal, M.D.
Kahlid Mahmud, M.D.
Donald S. Masler, M.D.
Leonard 1. Mastbaum, M.D.
Todd C. Miller, M.D.
Richard B. Moore, M.D.
Russell Payson, M.D.
Claus A. Pierach, M.D.
Thomas J. Rose, M.D.
William J. Semmens, M.D.
Rex B. Shafer, M.D., M.S.
Robert A. Van Tassel, M.D.

Clinical Instructor
Madeline S. Adcock, M.D.
Frederick D. Amy, M.D.
Robert L. Altman, M.D.
Sigrid A. Bachmann, M.D.
Jerome J. Ballantine, M.D.
John Baumgartner, M.D.
William J. Bergstrom, M.D.
Henry S. Bloch, M.D.
Max A. Boller, M.D.
Conrad S. Butwinick, M.D.
James S. Cole, M.D.
Wilfred A. Corson, M.D.
Patrick J. Daly, M.D.
Clarke G. Daniels, M.D.
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Curtis E. Davis, M.D.
Donald E. Derauf, M.D.
Paul B. Dickinson, M.D.
Thomas B. Dunkel, M.D.
David L. Fingerman, M.D.
Stanley A. Fruchtman, M.D.
Muharrem Gokcen, M.D., Ph.D.
Loren J. Hall, M.D.
Neil R. Hoffman, M.D.
Richard C. Hughes, M.D.
Mary B. Jarvis, M.D.
Edward A. Johnson, M.D.
Randall L. Johnson, M.D.
Roger L. Johnson, M.D.
Markle Karlen, M.D.
Douglas L. Kjellsen, M.D.
Charles P. Kolars, M.D.
Herbert Lauritzen, M.D.
John W. Lawrow, M.D.
Arthur T. Lindeland, M.D.
Michael Lobell, M.D.
Francis N. Lohrenz, M.D.
John W. McBride, M.D.
John E. Middlebrook, M.D.
Beatrice A. Mulford, M.D.
William D. Nessett, M.D.
Charles R. Peterson, M.D.
John M. Remsberg, M.D.
George L. River, M.D.
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Kuxum Saxena, M.D.
Robert J. Schultz, M.D.
Marvin Segal, M.D.
Terry C. Shackelford, M.D.
M. Thomas Stillman, M.D.
Richard W. Swenson. Jr., M.D.
Wayne H. Thalhuber, M.D.
William B. Torp, M.D.
Nejat Turkhas, M.D.
William E. Walsh, M.D.

John G. Walsh, M.D.
Helen Wang, M.D.
Richard M. Warhol, M.D.
F. Douglas Whiting, M.D.
Stephen Zuckerman, M.D.

Lecturer
Henry W. Blackburn, Jr., M.D.
Augustin Dalmasso, M.D.

ELECTIVE COURSES

5-500. APPLIED ONCOLOGY. (Cr ar; offered January through July) Kennedy
Innovation in cancer education utilizing special teaching materials for orientation
and review, leading to patif'nt presentations and faculty discussions of the specific
subject. Following study of each subject a patient will be presented to allow appli
cation of learned material. Selected programmed learning texts have been pre
pared.

5-501. MEDICAL ONCOLOGY EXTERNSHIP. (9 cr; offered all qtrs; hrs ar) Kennedy
Provides training in internal medicine with emphasis on the total care of patients
with cancer. Direct patient responsibilities as a co-intern.

5-502. MEDICINE EXTERNSHIP. (9 cr; prereq regis med) Murray and staff
Designed to introduce students to the diagnosis, treatment. and management of
patients, allowing as much individual patient cafe responsibility as possible.

5-511. RESEARCH IN GASTROENTEROLOGY. (9 cr; hrs ar) Wilson
Requires prior arrangement with Dr. Dodd Wilson and Dr. Michael Levitt.

5-512. RESEARCH IN HEMATOLOGY. (18 cr per 12 wks; offered all qtrs; hrs ar)
McArthur

Purpose is to acquaint student interested in research with hematologic problems
under investigation.

5-521. PROBLEMS IN CLINICAL MEDICINE. (1 cr; prereq regis med) Murray
Cases with interesting, classical, or problematic aspects for observation, examination,
and discussion.

5-522. GASTROENTEROLOGY. (9 cr; offered all qtrs; hrs ar) Levitt
Includes work-up and teaching rounds on patients with gastrointestinal disease,
attendance of gastrointestinal conferences as well as interhospital conferences, and
out-patient clinical experience.

5-523. ENDOCRINOLOGY, METABOLISM, AND CLINICAL PHARMACOLOGY. (9 cr;
prereq 115-554 strongly recommended; offered all qtrs; hrs ar) Rose

Provides introductory experience in clinical endocrinology and metabolic disease.
Emphasis placed on clinical diagnosis, efficient and incisive work-ups, and clinical
management in in-patient and out-patient settings.

5-524. CLINICAL INFECTIOUS DISEASES. (9 cr; offered all qtrs; hrs ar) Gruninger
Emphasis placed upon in-patient problems as they relate to infection.

5-525. CARDIOVASCULAR DISEASE. (9 cr; hrs ar) Richman
First week of each period includes formal presentations of basic cardiology. Each
student will spend the remaining 5 weeks studying cardiology on the in-patient
and out-patient services at one of the participating hospitals.

5-526. ELECTROCARDIOGRAPHY. (4
'
12 cr; hrs ar) Tuna

Consists of full-time instruction in Clinical electrocardiography.
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5-528. CLINICAL HEMATOLOGY. (9 cr; prereq or coreq LMed 5-765 and/or 5-766
recommended; offered all periods; hrs ar) McArthur

Acquaints student with clinical and research aspects of hematology. It is structured
to student's specific goals but generally the student will be given initial responsibil
ity for proposing diagnosis and treatment plans in basic hematologic illnesses.
Clinical aspects of coagulation will be learned in weekly seminars with Dr. Roger
Edson.

5-530. SEMINAR: CLINICAL ONCOLOGY. (l cr; offered October) Fortuny
Encompasses the broad aspect of neoplastic diseases designated to orient the student
to cancer problems.

5-531. CLINICAL RHEUMATOLOGY. (9 cr; hrs ar) Staff
Emphasis on the clinical aspects of diseases of rheumatic and immunologic nature.

5-532. PULMONARY DISEASE. (9 cr; offered all qlrs; hrs ar) Drage
Stresses evaluation of clinical pulmonary problems and pathophysiology of pulmon
ary disease. Centered around evaluation of patients on an in-patient and out-patient
basis.

5-533. CLINICAL ALLERGY. (9 cr; offered all qtrs; hrs ar) Blumenthal
Designed as an up-to-date survey of clinical allergy, including all immunologic
diseases.

5-554. FLUID, ELECTROLYTE, AND ACID-BASE METABOLISM. (9 cr; offered all
qtrs; hrs ar) Mulhausen

By means of in-patient case studies, seminars, and out-patient clinic experience, and
individual tutorials at the Veterans Hospital, the student will study the prevention,
recognition, and therapy of acid-base and electrolyte abnonnalities.

5-562. NEPHROLOGY. (9 cr; hrs ar) Kunan
Designed to familiarize the student with the evaluation and treatment of patients
with acute and chronic lenal diseases, acid-base and electrolyte disturbances, and
hypertension.

5-590. PRECEPTORSHIP IN INTERNAL MEDICINE. (9 cr; offered all qtrs; hrs ar)
Fuller

Student will work with physicians either in rural or city clinics by arrangement.
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MICROBIOLOGY (MicB)
Dennis W. Watson, Ph.D., Professor and Head

Professor
Rohert W. Bemlohr, Ph.D.
Gerhard K. Brand, M.D.
:Martin Dworkin, Ph.D.
Robert A. Good. M.D., Ph.D.
V. William Greene, Ph.D.
Wendcll H. Hall, M.D., Ph.D.
Howard M. Jenkin. Ph.D.
Rohert K. Lindorfer, Ph.D.
Charles F. McKhann, M.D.
Palmer Rogers, Ph.D.,
Edwin L. Schmidt, Ph.D.
Henry M. Tsuchiya, Ph.D.
Lewis W. \Vannamaker, M.D.
Horace Zinneman. ~LD.

Associate Professor
Dwight L. Anderson, Ph.D.
Peter Chapman, Ph.D.
Russell C. Johnson, Ph.D.
Yoon Berm Kim, M.D., Ph.D.

Gerald M. Ncedham, Ph.D.
Pekr G. W. Plagemann, Ph.D.
James T. Prince, M.S.

Assistant Professor
A. Y. Elliott, Ph.D.
Bculah H. Gray, Ph.D.
Dolph Klein, Ph.D.
Edward Savard, Ph.D.
Lea 1. Sekely. Ph.D.
James F. Zissler, Ph.D.

Lecturer
Henry Baucr, Ph.D.
Donna J. Blazevic, M.P.H.
Peter J. Chapman, Ph.D.
Grace M. Ederer, M.S.
Alan B. Hooper, Ph.D.
Alfred G. Karlson, D.V.M., Ph.D.
John M. Matsen, M.D.
Richard Simmons, M.D.

Dr. Brand with medical students in microbiology laboratory.
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Description of Courses

Microbiology for freshman medical students at Minnesota educates the
future practicing physician in the principles and techniques which will help
him to understand host-parasite relationships and pathogenesis in infectious
diseases. The application of modern microbiology to medical diagnosis guides
the future physician in the treatment and prevention of infectious diseases and
in the use of chemotherapeutic and antibiotic agents. In the lecture portion of
the course, basic principles in medical immunology, parasitology, mycology,
bacteriology, and virology are reviewed. Through laboratory experience the
future clinician is trained to interpret laboratory results as well as to appreciate
his role in, and the need for, cooperation between the modern physician and
the diagnostic laboratory.

Elective courses are offered for medical students during their second
through fourth year of school. These courses are designed for advanced studies
and in-depth treatment of such topics as diagnostic microbiology, immuno
biology and immunochemistry, preventive microbiology, epidemiology and
pathogenesis of infectious diseases, tropical medicine.

REQUIRED COURSES

5_205.00 MICROBIOLOGY FOR MEDICAL STUDENTS. (9 cr; prereq regis med fresh-
man or grad) Brand and staff

Immunology, parasitology. mycology, medical bacteriology, and virology with empha
sis On pathogenesis. Principles and techniques enabling diagnosis, treatment (es
pecially chemotherapy), and prevention of infectious disease.

ELECTIVE COURSES

5-250w. TROPICAL MEDICINE I.H (Prereq 5-205, Phase A; offered first half [6 wks]
winter qtr) Brand

Advising and preparing persons for travel or residence in the tropics. Examination
and medical care of returnees. Pathogenesis, symptomatology, diagnosis, and treat
ment of tropical diseases with long incubation periods most likely encountered in
returnees by physicians practicing in temperate regions. Presentation of cases if
available. Laboratory demonstrations. Lecture course.

5-25Iw. TROPICAL MEDICINE II.1t (Prereq 5-250; offered second half [6 wks] of
winter qtr) Brand

Pathogenesis, symptomatology, diagnosis, treatment, epidemiology, and prevention
of diseases encountered in tropical regions among natives and visitors (exclusive of
diseases covered in 5-250). Cosmopolitan diseases as modified in the tropics. Medi
cal practice in the tropics under rural and urban conditions. International health
problems. Lecture course.

5-930w. EPIDEMIOLOGY AND PATHOGENESIS OF INFECTIOUS DISEASES. Wanna-
maker, Brand

Experimental models and factors in communicability, virulence, pathogenicity, and
host responses to specific infectious diseases and their complications. Colloquium,
requiring considerable outside reading and preparation.

5-931£. PREVENTIVE MICROBIOLOGY. Dajani, Watson
Basic approaches and limitations of approaches with toxoids, vaccines, environ
mental manipulation, etc. Colloquium, requiring considerable outside reading and
preparation.

00 Microscope required. Students may obtain use of microscope by purchasing $3 micro
scope cards from the bursar.

t t Open to Phase B students also.
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5-932s. ANTIBIOTICS. Dworkin, Matsen
Chemistry, mode of action, pharmacology, and in vitro testing of antibiotic agents.
Colloquium. requiring considerable outside reading and preparation.

5-933w. DIAGNOSTIC MICROBIOLOGY FOR THE PRACTICING PHYSICIAN. (Offered
first 3 wks of winter qtr) Matsen, Ameen

A course with individual bench work, lectures, and discussion groups emphasizing
simple approaches to and pitfalls of office microbiology and the use of state and
federal reference laboratories. Laboratory and lecture course.

5-970f,w,s. SPECIAL PROBLEMS. (Cr ar; prcreq #)
Research opportunities at graduate level for medical students with interest in
microbiology.

8-2181t. IMMUNOCHEMISTRY AND IMMUNOBIOLOGY. (3 cr; prereq 5-216 or 5-205
or t'quiv, grad student in microhiology, others hy .#) Kim

Lectures, assigned reading, and discussion on the immunochemistry and synthesis of
immunoglohulins; antibody synthesis in dtro; regulation of the immune response and
cellular differentiation of immunocompetent systems. Demonstrations of advanced
immunochemical and immunobiological techniques.

ADVANCED COURSES

I·011w,s. MICROBES AND MAN. (4 cr, §3-103 or 5-10.5 or Bioi 3-013; prereq Biol
I-Ollar 1-002) Chapman, Dagley

1ficroorganisms in relationship to DIan and his environment including importance in
the processing and preservation of food. waste disposal and environmental factors,
bacterial products of industrial and pharmaceutical importance, role of microorgan
isms in recycling elements of the biosphere. microorganisms and disease.

5_105f,w,su.oo BIOLOGY OF MICROORGANISMS. (4 cr, §3-103, §Biol 3-013; prereq
5 cr in biological sciences, Chern 3-302, or #) Dworkin, Chapman, Klein

Lectures, demonstrations. and laboratory exercises in taxonomy, anatomy, physiology,
biochemistry, and ecology of microbes. Some emphasis is placed on molecular
structure in relation to bacterial function.

5_20ls.00 MICROBIOLOGY FOR DENTAL STUDENTS. (6 cr) Anderson
Morphology; methods of staining; culture media; methods of identification; prin
ciples of sterilization and disinfection; antibiotics; bacteria and disease; funda
mentals of immunology; oral flora; bacteriology of oral infections, dental caries,
alveolar abscess, and periodontal infection; relationship of oral infection to other
focal and general infections.

5-216w. IMMUNOLOGY. (3 cr; prereq 3-103 or 5-105 or BioI 3-013) Gray
Nature of antigens and antibodies; chemical basis of serologic specificity; qualitative
and quantitative aspects of antigen-antibody reactions; theories of antibody pro
duction; cellular antigens and blood grouping; nature of complement and its role
in immunologic phenomena; mechanisms of hypersensitivity; hypersensitivity-like
states and immunologic diseases; transplantation and tumor immunity; host-parasite
interactions.

5-217w. IMMUNOLOGY LABORATORY. (2 cr; prereq 115-216) Gray
Laboratory for MicB 5-216.

5-232s.00 MEDICAL MICROBIOLOGY. (5 cr; for other than medical students; prereq
5-216) Savard

Pathogenic bacteria, fungi, and viruses, especially in their relationship to disease;
principles of infection, pathogenesis, and immlmity; emphasis on microbiological
techniques for laboratory diagnosis.

00 Microscope required. Students may obtain use of microscope by purchasing $3 micro
scope cards from the bursar.

f t By arrangement with instructor, students may take either immunochemistry or immuno
biology portion separately.
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5-31ls. MICROBIAL GENETICS. (4 cr; prereq BioI 3-013 or MicB 5-105...or MicB
3-103 ...Biol 3-021, BioI 3-032 or #; offered 1970-71 and alt yrs) Zissler

Genetics of bacteria and their viruses. Fine stnlcture of genetic material; genetic
recombination; regulation of DNA, RNA, and protein synthesis.

5-32Iw. PHYSIOLOGY OF BACTERIA. (3 cr; prereq 3-103 or 5-105 [BioI 3-013] ...
10 cr in organic chemistry or biochemistry...3 cr in genetics) Rogers

Chemical and physical organization of bacteria as related to function; growth;
energy metabolism including oxidations and fermentations; nutritional requirements;
antimicrobial agents; autotrophic mechanisms; and microbial differentiation.

5-322w. PHYSIOLOGY OF BACTERIA LABORATORY. (3 cr; prereq 5-321, #) Faanes
Bacterial physiology and metabolic analysis techniques.

5-424s. BIOLOGY OF VIRUSES. (4 cr; prereq 5-321 or Biol 3-021) Plagemann
Structure, composition, and propnties of bacterial. plant. and animal viruses; their
interaction with cells and effects On host cell metabolism; biochemistry of viral
replication; techniques used in study of viruses and viral infections; viral tumori
genesis. Lectures and laboratory.

5-512s. GENERAL MYCOLOGY. (3 cr; prereq 3-103 or 5-105 or #; offered when feasible)
Staff

Physiology; genetics; development; ecology; evolution; taxonomy; economic impor
tance of yeasts. molds, actinonlycetes, and other fungi.

5-612s. ECOLOGY OF SOIL MICROORGANISMS. (4 cr; prereq 3-103 or 5-105. or Bio1
3-013, #; offered 1970-71 and alt yrs) Schmidt

(Same as Soil 5-612.) Soil as a microhabitat; the nature of the microbial popula
tion of soil; interactions among microorganisms in the soil ecosystem; and significant
activities of soil microorganism.

8-110£, 8-1I1w, 8-112s. MICROBIOLOGY

8-120f. MICROBIOLOGY LABORATORY

8-12lsu. ADVANCED MICROBIOLOGY LABORATORY I

8-122su. ADVANCED MICROBIOLOGY LABORATORY II

8-234. ADVANCED MEDICAL MICROBIOLOGY

8-242f,w,s. DIAGNOSTIC MICROBIOLOGY

8-425.·· LABORATORY METHODS, APPLIED ANIMAL CELL CULTURE AND
VIROLOGY

8-910f,w,s. SEMINAR

8-920f,w,s. ADVANCES IN IMMUNOLOGY

8-990f,w,s,su. RESEARCH IN MICROBIOLOGY

00 Microscope required. Students may obtain use of microscope by purchasing $3 micro
scope cards from the bur~ar.
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NEUROLOGY (Neur)
A. B. Baker, M.D., Ph.D., Professor and Head

Prafessor
Milton Alter, M.D.
James Berry, Ph.D.
William Bradley, M.D.
Milton Ettinger, M.D.
George Flora, M.D.
Robert J. Gumnit, M.D.
William R. Kennedy, M.D.
Joseph A. Resch, M.D.
Joo Ho Sung, M.D.
Kenneth Swaiman, M.D.
Fernando Torres, M.D.
David Webster, M.D.

Clinical Professor
Harold Berris, M.D.
Robert L. Meller, M.D., M.S.
Zondal Miller, M.D.
Harold H. Noran, M.D., Ph.D.
Sidney Shapiro, M.D.

Associate Professor
Giovanni-Francesco Ayala, M.D.
Harold P. Cohen, Ph.D.
Arthur Klassen, M.D., M.S.
Sping Lin, Ph.D.
Emanuel Stadlan, M.D.
Francis S. Wright, M.D.

Clinical Associate Professor
William Chalgren, M.D.
Paul Elwood, M.D.
Lawrence Farber, M.D.
Ernest M. Hammes, Jr., M.D.
Andrew Leembuis) M.D.
Paul Silverstein, M.D.
Robert Stoltz, M.D.

Assistant Professor
Khurshed A. Ansari, M.D.
Chelliah Balaratham, M.D.
Donald D. Castle, M.D.

Ronald E. Cranford, M.D.
Anna Ellington, M.D.
Robert Goldberg, M.D.
W. Allen Hauser, M.D.
Robert Kriel, M.D.
Myoung C. Lee, M.D.
Lawrence Lockman. M.D.
Ruth B. Loewenson, Ph.D.
Angeline Mastri, M.D.
James A. Moriarty, M.D.
Alan B. Ruhens, M.D.
Robert SoIl, M.D., Ph.D.
Gerald W. Timm, Ph.D.
James Zeese, M.D.

Clinical Assistant Professor
James R. Allen, M.D.
Lowell Baker, M.D.
Terrance Capistrant, M.D.
Richard Foreman, M.D.
Richard Galbraith, M.D.
Glenn Sawyer, M.D.
V. Richard Zarling, M.D.

Instructor
William Martin, M.D.
Gerald Morley, M.D.
Gilbert Westreich, M.D.
Gavin T. Vatassery, M.D.

Clinical Instructor _
C. Camak Baker, M.D.
Michael Bromer, M.D.
Roger Farber, M.D.
Hsien-Hwa Hsieh, M.D.
Maland C. Hurr, M.D.
Richard V. Johnson, M.D.
John McKelvey, M.D.
Lawrence J. Schut, M.D.

The Department of Neurology provides undergraduate medical education in
clinical neurology as well as interfacing with other departments to present an
interdisciplinary approach to the neurosciences. This is achieved in the second
year by the provision of clinical correlations and by the teaching of the tech
nique of the neurological examination in lectures and demonstrations, and fin
ally by a series of clinical demonstrations which provides a didactic approach
to the field of clinical neurology. To the foregoing is added the opportunity for
externships in neurology which provides supervised clinical experience with in
patients as well as out-patients suffering from neurological disorders.
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Description of Courses

Dr. A. B. Baker in action in a clinical Neurology session.

ELECTIVE COURSES

5-120. SELECTED PROBLEMS IN NEUROLOGY. (Cr and hrs ar; prereq regis med)
Staff

5-510. EXTERNSHIP IN CLINICAL PRACTICE-University Hospitals. (Cr and hrs ar;
prereq regis med) Baker

5-511. EXTERNSHIP IN CLINICAL PRACTICE-St. Paul-Ramsey Hospital. (Cr and hrs
ar; prereq regis med) Gumnit, Goldberg

5-512. EXTERNSHIP IN CLINICAL PRACTICE-Hennepin County General Hospital.
(Cr and hrs aT; prerf'q regis med) Ettinger, Rubens

5-513. EXTERNSHIP IN CLINICAL PRACTICE-Veterans Administration Hospital. (Cr
and hrs ar; prereq regis med) Alter, Ansari, 'Vebster, Westreich

5-540. NEUROCHEMISTRY. (Cr and hrs ar; prereq regis med) Berry, Cohen, Lin

5-541. PEDIATRIC NEUROLOGY-NEUROCHEMISTRY. (Cr and hrs ar; prereq regis
med) Swaiman

5-544. CLINICAL ELECTROENCEPHALOGRAPHY. (Cr and hrs ar; prereq regis med)
Torres
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5-545. ELECTROMYOGRAPHY. (Cr and hrs ar; prereq regis med) Kennedy

5-550. NEUROPATHOLOGY. (4% cr; brs ar; prereq regis med) Sung, Mastri

5-555. CLINICAL NEUROPHYSIOLOGY-St. Paul-Ramsey Hospital. (Cr and brs ar;
prereq regis med) Gumnit

5-560. GENETICS-Veterans Adminish"ation Hospital. (Cr and brs ar; prereq regis med)
Alter

5-565. PATHOLOGICAL AND BIOCHEMICAL CORRELATES OF NEUROLOGY-Vet
erans Administration Hospital. (Cr and hrs ar; prereq regis med) Vatassery,
Stadlan

5-570. IMMUNOLOGY-Veterans Administration Hospital. (Cr and brs ar; prereq regis
med) Ansari

ADVANCED CREDIT COURSES
(For description of 8-000 courses, see Graduate Programs in the Health Sciences Bulletin)

5-121. DESCRIPTIVE NEUROLOGY. (2 cr; prereq regis occup tber or phys tber; brs ar)
Moriarty

8-200. CLINICAL NEUROLOGY

8-201. CLINICAL PEDIATRIC NEUROLOGY

8-202. RESEARCH IN NEUROLOGY

8-203. APPLIED ELECTROENCEPHALOGRAPHY

8-204. APPLIED ELECTROMYOGRAPHY

8-205. APPLIED NEUROPATHOLOGY

8-220. NEUROPHARMACOLOGY

8-221. NEUROCHEMICAL ASPECTS OF SELECTED CLINICAL DISORDERS

8-222. APPLIED NEUROPHYSIOLOGY

8-223. NEUROLOGICAL COMPLICATIONS OF INTERNAL DISEASE

8-224. INSTRUMENTATION IN THE BASIC AND NEUROLOGICAL SCIENCES

8-225. NEUROPSYCHOLOGY

8-226. NEUROMUSCULAR DISEASE

8-227. NEUROLOGICAL SPEECH DISORDERS

8.228. NEUROGENETICS

8-229. CLINICAL CORRELATIVE NEUROANATOMY

8-230. INFECTIOUS DISEASE OF THE NERVOUS SYSTEM

8-231. ADVANCED CLINICAL NEUROLOGY

8-233. NEUROLOGICAL-CLINICAL-PATHOLOGICAL CONFERENCE

8-234. NEUROPSYCHOLOGY CONFERENCE

8-235. ADVANCED NEUROPSYCHOLOGY

8-236. RESEARCH IN NEUROPATHOLOGY

8-240. NEUROENGINEERING RESEARCH SEMINAR

8-701. NEURO-OPHTHALMOLOGY

8-702. NEURORADIOLOGY

8-703. ADVANCED NEUROPATHOLOGY

8-704. SURVEY OF NEUROPATHOLOGY

8-705. NEUROLOGICAL-NEUROSURGICAL CONFERENCE
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NEUROSURGERY (NSur)
Shelley N. Chou, M.D., Ph.D., Professor and Acting Head

Professor
Lyle A. French, M.D., Ph.D.

Clinical Professor
Harold Buchstein, M.D., M.S.
Leonard Titrud, M.D., Ph.D.

Associate Professor
Donlin M. Long, M.D., Ph.D.

Clinical Associate Professor
C. Norman Shealy, M.D.

Assistant Professor
James Bloedel, M.D., Ph.D.
John Cleary, M.D.
Edward Seljeskog, M.D., Ph.D.

Clinical Assistant Professor
Paul S. Blake, M.D.
Robert L. Merrick, M.D., Ph.D.
Michael P. Sperl, M.D., M.S.
Erich S. Wisiol, M.D.

Instructor
Robert E. Maxwell, M.D.

Clinical Instructor
David Danoff, M.D.
Donald L. Erickson, M.D.
John L. Seymour, M.D.
Max Zarling, M.D.

The courses for medical students in neurological surgery are designed to
introduce the theory, philosophy, and treatment of the surgical diseases of the
nervous system. The primary emphasis is on the recognition of the problems
with special emphasis on the broad scope of methodology used in diagnosis.
Experience in methods of treatment is obtained by close working relationship
with the staff. The program is designed to provide a broad base of experience
for the individual interested in general medicine but can, in certain instances,
be oriented for the individual specifically interested in neurological sciences.

ELECTIVE COURSES

5-500. EXTERNSHIP AT THE UNIVERSITY HOSPITALS. (Cr ar; prereq regis med)

5-510. EXTERNSHIP AT VETERANS HOSPITAL. (Cr ar; prereq regis med)

5-511. EXTERNSHIP AT HENNEPIN COUNTY GENERAL HOSPITAL. (Cr ar; prereq
regis med)

5-512. EXTERNSHIP AT ST. PAUL-RAMSEY HOSPITAL. (Cr ar; prereq regis med)

5-520. NEUROSURGICAL INVESTIGATION. (Cr ar; prereq regis med)

5-530. NEUROPSYCHOLOGY. (Cr ar; prereq regis med)

ADVANCED CREDIT COURSES

8-300. OUTPATIENT CLINIC IN NEUROSURGERY

8-305. NEUROSURGICAL DIAGNOSIS

8-308. NEUROSURGICAL SERVICE

8-311. OPERATIVE NEUROLOGICAL SURGERY

8-316. NEUROSURGICAL RESEARCH

8-318. NEUROSURGICAL CONFERENCE
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OBSTETRICS AND GYNECOLOGY (Obst)
John J. Sciarra, Professor and Head

l

Professor
Erlio Gurpide, Ph.D.
Takashi Okagaki, M.D., Ph.D.
Konald A. Prem, M.D.

Clinical Professor
Irving C. Bernstein, M.D.
Leonard A. Lang, M.D.

Associate Professor
Harry Foreman, M.D., Ph.D.
Donald '"V. Freeman, M.D.
Erick Y. Hakanson, M.D., M.S.

Clinical Associate Professor
Alex Barno, M.D.
John S. Gillam, M.D.
Mancel T. Mitchell, M.D.
William B. Stromme, M.D.
Rodney F. Sturley, M.D.

Assistant Professor
Leon L. Adcock, M.D.
Richard P. Bendel, M.D.
Laura Edwards, M.D.
Edward C. Hanisch, M.D.
Charles S. Mahan, M.D.
George E. Tagatz, M.D.

Clinical Assistant Professor
Raymond J. Albrecht, M.D.
Melvin P. Baken, Jr., M.D., D.D.S.
Milton E. Baker, M.D.
Maxwell M. Barr, M.D.
James R. Bergquist, M.D.
Robert A. Diamond, M.D.
John A. Haugen, M.D.
Jane Hodgson, M.D.
George W. Janda, M.D.
Fred A. Lyon, M.D.
F. J. McCaffrey, M.D.
Henry C. Meeker, M.D.
Gunnard Nelson, M.D.
Jay R. Olsen, M.D.
Clark A. Shattuck, M.D.
Robert N. Wagner, M.D.
John W. Warren, M.D.
P. Theodore Watson, M.D.
Preston P. Williams, M.D.

Instructor
Luis A. Escarenca
Peter E. Fehr, M.D.
Loren A. Smeby, M.D.

Clinical Instructor
Milton Abramson, M.D., Ph.D.
John A. Beeman, M.D.
Stephen J. Berestka, M.D.
John M. Brown, M.D.
Thomas C. Carrier, M.D.
Joseph A. Cella, M.D.
Ray F. Cochrane, M.D.
Charles E. Crutchfield, M.D.
Joseph Goldsmith, M.D.
Ernest Goodman, M.D.
Joseph 1. Hamel, M.D.
Edward M. Hanton, M.D.
Albert F. Hayes, M.D.
David L. Hill, M.D.
Arthur J. Horowitz, M.D.
John R. Huberty, M.D.
Alex L. Janes, M.D.
James B. Lannon, M.D.
David C. Lees, M.D.
Jack R. Lees, M.D.
Howard M. Levine, M.D.
Anatol Lysyj, M.D.
Edward C. Maeder, Jr., M.D.
Edward C. Maeder, Sr., M.D.
Joseph S. Massee, M.D.
Charles J. McCarthy, M.D.
Fred E. Mecklenburg, M.D.
Nicholas M. Mensheha, M.D.
Thomas W. Milroy, M.D.
Edward H. Neira, M.D.
Bruce J. O'Brien, M.D.
William J. O'Hanlon, M.D.
Ernest W. Orr, M.D.
Dwain J. Paal, M.D.
Oliver H. Peterson, M.D.
Mitchell Pincus, M.D.
Peter Popaduik, M.D.
Owen F. Robbins, M.D.
George E. Schaffhausen, M.D.
Jerome J. Scherek, M.D.
James F. Shandorf, M.D.
Melvin B. Sinykin, M.D.
Gaius Slosser, M.D.
Samuel B. Solhaug, Jr., M.D.
Anton F. Spraitz, Jr., M.D.
Arthur R. Theleman, M.D.
William A. Treat, M.D.
Dirk J. A. Van Oppen, M.D.
Martin G. Weisberg, M.D.
Earl V. Wetzel, M.D.

Clinical Assistant
Paul N. Larson, M.D.

Obstetrics and gynecology encompasses all aspects of human reproduction.
The course of study in Medical School provides the student with a basic
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Description of Courses

knowledge of the reproductive process and an understanding of the function
of the female reproductive system especially during pregnancy and childbirth.
At University Hospitals practical obstetrical experience is gained in the man
agement of normal pregnancy, in the evaluation of the status of the fetus in
utero, in the supervision of labor, and in the conduct of delivery. The clinical
experience in obstetrics and gynecology is expanded at affiliated community
hospitals. Experience in gynecology includes a systematic study of the diagnosis
and therapy of diseases of the female reproductive system and includes gyne
cological endocrinology and clinical gynecological cytology and pathology. In
seminars and small group discussions problems of current importance in human
reproductive biology are discussed, ranging from the broad social problems of
fertility regulation to the specific medical problems of the infertile couple.

The primary aim of the Department of Obstetrics and Gynecology is to
provide a basic foundation which will enable the student to master the funda
mentals of the human reproductive process at a level consistent with his ulti
mate career goals. Accordingly, a series of clinical and investigative elective
cOurses are available to interested students.

ElECTIVE COURSES

5-500. EXTERNSHIP IN OBSTETRICS AND GYNECOLOGY. (Cr ar; prereq regis med)
Sciarra, Bendel, and staff

A clinical experience which includes total care of obstetrical and gynecological in
patients and out-patients at University Hospitals or affiliated hospitals with empha
sis on the medical aspects of obstetrics and gynecology. Students may express a
preference for University Hospitals, St. Mary's Hospital, or St. Joseph's Hospital;
however, final assignments will be made by the course coordinator, Dr. Richard
Bendel. This will be the core clinical course in obstetrics and gynecology in 1971-72
for Phase 0 students selecting a track in medicine, surgery, pediatrics, family prac
tice, or obstetrics. Responsibility, including minor surgery, will be assigned at the
intern level and carefully supervised by the Ob-Gyn staff. The student will attend
weekly teaching exercises at University Hospitals.

5-510. EXTERNSHIP IN MEDICAL GYNECOLOGY. (Cr ar; hrs ar) Sciarra, Bendel,
and staff

A clinical experience which includes total care of obstetrical and gynecological in
patients and out-patients at University Hospitals with emphasis on the medical
aspects of gynecology. Responsibility will be assigned at the intern level and care
fully supervised by the Ob-Gyn staff. Individual arrangements may be made to
allow a portion of this time to be an externship in clinical practice (See Obst
5-520). The course is designed specifically for the student who intends to specialize
in medicine and who desires a limited experience in obstetrics with an emphasis on
office gynecology.

5-520. OBSTETRICS AND GYNECOLOGY EXTERNSHIP IN CLINICAL PRACTICE.
(Course ar; cr ar; prereq 5-500) Sciarra, Bendel, and staff

A practical community experience in obstetrics and gynecology under the preceptor
ship of one or more practicing members of the clinical staff. Both office and hos
pital practice will be included. During this time the student will have no other
assignments so that he may devote full energy to his association with a busy
specialist.

5-530. WEEKLY SEMINARS IN SELECTED ASPECTS OF HUMAN REPRODUCTION.
(Cr ar; prereq regis med; hrs ar) Sciarra, Tagatz, and staff

This courSe will provide the basic science requirements for the Phase D student
who is interested in obstetrics and gynecology or a related discipline as well. In
cluded, are medical genetics, developmental biology and teratology, reproductive
endocrmology and pharmacology, reproductive biochemistry and physiology, obstetri-
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cal physiology, fetal and neonatal physiology, human sexuality, demography, and
social obstetrics. These seminars will last approximately 2 hours each week and
will be conducted as roundtable discussions.

1)-540. ADVANCED EXTERNSHIP IN OBSTETRICS AND GYNECOLOGY. (Cr ar;
prereq 5-500) Sciarra, Bendel, and staff

A full-time clinical experience on the obstetrical and gynecological service at either
Hennepin County General Hospital or SI. Paul-Ramsey Hospital. Students may
express a preference for either hospitalj however, final assignments will be made by
the course coordinator, Dr. Richard Bendel. Emphasis will be on total care of
obstetrical patients and the management of major gynecological conditions.

5-550. PSYCHIATRIC ASPECTS OF OBSTETRICS AND GYNECOLOGY. (Cr ar; prereq
regis med) Sciarra, Bernstein

A clinical course for students interested in psychiatric problems relating to the
reproductive system. Pertinent reading will be suggested and individual patients
will be assigned for interview, evaluation, and therapy, May be taken concurrently
with other COurses.

5-560. RESEARCH IN REPRODUCTION. (Cr ar; hrs ar) Sciarra, Gurpide

5-570. FELLOWSHIP IN REPRODUCTION. (Cr ar) Sciarra
Limited opportunities for study at other institutions, some of which provide a travel
stipend. Applications should be prepared prior to mid-April.

5-580. EXTERNSHIP IN OBSTETRIC ANESTHESIA
See Anes 5-184.

ADVANCED CREDIT COURSES

8-201. ADVANCED OBSTETRICS AND GYNECOLOGY

8-202. ADVANCED OBSTETRICS AND GYNECOLOGY

8-203. ADVANCED OBSTETRICS AND GYNECOLOGY

8-204. ADVANCED OBSTETRICS AND GYNECOLOGY

8-205. ADVANCED OBSTETRICS AND GYNECOLOGY

8-206. ADVANCED OBSTETRICS AND GYNECOLOGY

8-207. ADVANCED OBSTETRICS AND GYNECOLOGY

8-208. ADVANCED OBSTETRICS AND GYNECOLOGY

8-209. ADVANCED OBSTETRICS AND GYNECOLOGY

8-210. ADVANCED OBSTETRICS AND GYNECOLOGY

8-211. ADVANCED OBSTETRICS AND GYNECOLOGY

8-212. ADVANCED OBSTETRICS AND GYNECOLOGY

8-213. ADVANCED OBSTETRICS AND GYNECOLOGY

8-214. ADVANCED OBSTETRICS AND GYNECOLOGY

8-215. ADVANCED OBSTETRICS AND GYNECOLOGY

8-216. ADVANCED OBSTETRICS AND GYNECOLOGY

8-217. SEMINAR: OBSTETRICS AND GYNECOLOGY

8-218. SEMINAR: OBSTETRICS AND GYNECOLOGY

8-219. SEMINAR: OBSTETRICS AND GYNECOLOGY
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8-221. SEMINAR: OBSTETRICS AND GYNECOLOGY

8-222. GYNECOLOGICAL ONCOLOGY

8-223. GYNECOLOGICAL ONCOLOGY

8-224. GYNECOLOGICAL ENDOCRINOLOGY-Part I

8-225. GYNECOLOGICAL ENDOCRINOLOGY-Part II

8-226. OBSTETRICAL PHYSIOLOGY AND ANESTHESIOLOGY

8-227. PRECEPTORSHIP IN CLINICAL PRACTICE

8-228. SELECTED ASPECTS OF RADIATION THERAPY

8-229. SELECTED ASPECTS OF MEDICAL ONCOLOGY

8·230. RESEARCH IN REPRODUCTION
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OPHTHALMOLOGY (Opth)
John E. Harris, Ph.D., M.D., Professor and Head

Clinical Professor
Robert H. Monahan, M.D.
Jobn P. Wendland, M.D., M.S.

Associate Professor
William L. Fowlks, Ph.D.
William H. Knobloch, M.D.

Clinical Associate Professor
L1ewellyn Christensen, M.D.
Robert J. Fink, M.D.
Harry Friedman, M.D.
Walter Hoffman, M.D., M.S.
Richard Horns, M.D.
Bourne Jerome, M.D.
Douglas Johnson, M.D.
Richard Leavenworth, Jr., M.D.
Winston Lindberg, M.D.
Vernon Lindberg, M.D.
Malcolm McCannel, M.D.
Sidney Nerenberg, M.D.
Harry Plotke, M.D.
Thomas K. Rucker, M.D.
Karl Sandt, M.D.
Howard Shaw, M.D.
Irving Shapiro, M.D.
Donald Sterner, M.D.
George Tani, M.D.
Frederic F. Wippermann, M.D.

Assistant Professor
David E. Eifrig, M.D.
Robert Letson, M.D.
Wm. B. Rathbun, Ph.D.

Clinical Assistant Professor
Frank Adair, M.D.

James P. Brown, M.D.
Martin Bruhl, M.D.
Bruce Clark, M.D.
Robert R. Cooper, M.D.
Richard ElIingson, M.D.
Joseph L. Garten, M.D.
Charlotte W. Hill, M.D.
Leslie Jacobson, M.D.
Yale Kanter, M.D.
Ernest Larson, M.D.
John A. McNeill, M.D.
Lydia Neibergs, M.D.
Thomas O'Kane, M.D.
Brooks Poley, M.D.
John Riley, M.D.
Robert E. Rocknem, M.D.
Leander T. Simons, M.D.
Richard Student, M.D.
Fred Wuest, M.D.
Robert Wohlrabe, M.D.

Clinical Instructor
Christopher Brown, M.D.
Donald Herrick, M.D.
AlIen Larson, M.D.
Murray Lufkin, M.D.
Richard Olson, M.D.
Charles Ostrov, M.D.
Rene Pellitier, M.D.
Charles Roach, M.D.
James Standifer, M.D.
Byron Teska, M.D.
James Thompson, M.D.
Elliott Troup, M.D.
James Householder, M.D.

ELECTIVE COURSES

5-180. EXTERNSHlP IN OPHTHALMOLOGY. (Cr ar; prereq regis med)

5-190. OPHTHALMOLOGY RESEARCH PROBLEMS. (Cr ar; prereq regis med)

ADVANCED CREDIT COURSES

8-101. CLINICAL OPHTHALMOLOGY

8-102. EXTERNAL DISEASES

8-103. MEDICAL OPHTHALMOLOGY

8-104. RADIOLOGY OF THE EYE, ORBIT, AND HEAD

8.106. STRABISMUS MANAGEMENT

8-107. OCULAR ANATOMY
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Description of Courses

8-121. REFRACTION

8-122. PHYSIOLOGIC OPTICS

8-131. PRAGnCAL OCULAR SURGERY

8-132. DIDACTIC OCULAR SURGERY

8-141. OCULAR PATHOLOGY CONFERENCE

8-142. OPHTHALMIC PATHOLOGY LABORATORY

8-143. PATHOLOGY OF THE EYE

8-151. BASIC AND APPLIED OPHTHALMOLOGY

8-152. OPHTHALMOLOGY LABORATORY

8-153. RESEARCH IN OPHTHALMOLOGY

8-154. SEMINAR IN OPHTHALMOLOGY

8-701. NEURO OPHTHALMOLOGY
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ORTHOPEDIC SURGERY (OrSu)
John H. Moe, M.D., Professor and Head

Clinical Professor
Harry B. Hall, M.D.
Malvin J. Nydahl, M.D.

Associate Professor
James H. House, M.D., M.S.
Robert B. Winter, M.D.

Clinical Associate Professor
Lester W. Carlander, M.D.
Frederick C. Drill, M.D.
Ramon B. Gustilo, M.D.
Walter Indeck, M.D.
Richard H. Jones, M.D.
Harvey O'Phelan, M.D.

Assistant Professor
David S. Bradford, M.D.
Thomas Comfort, M.D.
Charles Lai, M.D.
Robert F. Premer, M.D.

Clinical Assistant Professor
Frank S. Babb, M.D., M.S.
Robert M. Bamett, M.D.
Vincent E. Eilers, M.D.
Amold Hamel, M.D.
Edward H. Kelly, M.D.
Lowell H. Kleven, M.D.
Sheldon M. Lagaard, M.D.
Donald R. Lannin, M.D., M.S.
Joseph Tamborino, M.D.
Wayne Thompson, M.D.

Clinical Instructor
Michael Davis, M.D.
John A. Hartwig, M.D.
Richard J. Johnson, M.D.
John Larkin, M.D.
William R. Leslie, M.D.
Donald Madsen, M.D.
Roland F. Neuman, M.D.
Edward L. Salovich, M.D.
Elmer R. Salovich, M.D.
Francis J. Trost, M.D.

The major goals of the orthopedic surgery courses available to the medical
student are to provide him with a foundation for performing a basic neure
musculo-skeletal examination of the patient, to correlate the clinical expressions
of disease with the student's basic science knowledge, and to acquaint the
student with those patient situations which require immediate appraisal and
resolution. In a number of clinical electives the student also has the option to
participate in the diagnostic and therapeutic management of patients with
orthopedic and traumatic disabilities; this advanced introduction provides an
understanding of fundamental orthopedic principles, a recognition of the scope
of orthopedic surgery, and a realization of the opportunities for both clinical
and basic investigation in orthopedic surgery,

ELECTIVE COURSES

5-185, EXTERNSHIP IN ORTHOPEDIC SURGERY AND FRActURES. (Cr ar; prereq
regis med)

5-187, EXTERNSHIP IN ORTHOPEDIC SURGERY AND FRACfURES, (Cr ar; prereq
regis med)

At St. Paul-Ramsey Hospital.

5-188. EXTERNSHIP IN ORTHOPEDIC SURGERY AND FRACTURES, (Cr ar; prereq
regis med)

At Gillette State Hospital for Crippled Children, St. Paul.

5-189, EXTERNSHIP IN ORTHOPEDIC SURGERY AND FRACTURES, (Cr ar; prereq
regis med)

At Fairview-St. Mary's Hospital.

5-186. RESEARCH PROBLEMS. (Cr ar; prereq regis med)
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ADVANCED CREDIT COURSES

8·401. ORTHOPEDIC CONFERENCE

8-403. FRACTURES

8-404. FRACTURES

8.405. ORTHOPEDIC DIAGNOSIS

8-407. PEDIATRIC ORTHOPEDICS

8-408. ORTHOPEDIC SERVICE

8-409. ORTHOPEDIC PROBLEMS AND MANAGEMENT

8-410. ORTHOPEDIC PATHOLOGY

8-41I. ORTHOPEDIC OPERATIVE SURGERY

8-412. ORTHOPEDIC ANATOMY

8-416. ORTHOPEDIC RESEARCH
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OTOLARYNGOLOGY (Otal)
Michael M. Paparella, M.D., Professor, Head, and Director of Graduate Study

Professor
Arndt J. Duvall. III, M.D.• M.S.
Frank M. Lassman. Ph.D.
W. Dixon Ward, Ph.D.
Henry L. Williams, Jr .• M.D., M.S.

Clinical Professor
Jerome A. Hilger, M.D., M.S.
Albert Hohmann, M.D.
Conrad J. Holmberg, M.D.
Robert E. Priest, M.D., M.S.

Clinical Associate Professor
John S. Huff. M.D.
Severin H. Koop, M.D.
Hyman M. Paisner. M.D.
Kurt Pollak, M.D.
Robert J. Richardson. M.D,
Melvin E. Sigel, M.D.
George V. Tangen, M.D.

Assistant Professor
Lawrence R. Boies, Jr., M.D.
Mary J. Capps, Ph.D.
Sung K. Juhn, M.D., M.S.
Cedric A. Quick. M.D.
Leighton G. Siegel, M.D.

Clinical Assistant Professor
John D. Banovetz, M.D.
David J. Buran. M.D.
John Glaeser, M.D.
Bradley Kusske, M.D.
Douglas Kusske. M.D.
Graham C. Smith, M.D., M.S.

Instructor
Helen L. Gladwin, M.A.

Clinical Instructor
Barclay Cram, M.D.
Ekrem Gozum, M.D.
Morton C. Kane, M.D.
Robert Koller, M.D.

~•..~~:..
"'a- '

Dr. Paparella demonstrates the otoscopic examination to senior students.
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The medical student first becomes acquainted with otolaryngology through
a series of didactic lectures which emphasize broad aspects of the field and
discussions of basic principles when applicable. This provides the necessary
first step in familiarization with the content of the specialty. The essence of
teaching in the Department of Otolaryngology consists of active student par
ticipation in the clinical examination of patients with otolaryngological dis
orders. This is supplemented by discussions and seminars with the faculty.
During this time the student develops skills in the examination (especially
indirect laryngoscopy) and interpretation of findings. Students are also encour
aged to spend additional elective time in clinical, surgical, and research services
in the department.

ELECTIVE COURSES

5-500. FAMILY PRACTICE ENT

5-501. SURGICAL ENT

5-502. NEUROLOGICAL SCIENCES ENT

5-503. RESEARCH IN ENT BASIC SCIENCE

5-504. MEDICAL ENT

ADVANCED CREDIT COURSES

8-230. CLINICAL OTOLOGY

8-231. CLINICAL RffiNOLOGY, LARYNGOLOGY

8-232. SURGERY OF EAR, NOSE, AND THROAT

8-233. OPERATIVE SURGERY OF THE TEMPORAL BONE

8-234. OPERATIVE SURGERY OF THE NOSE AND THROAT

8-235. ROENTGENOLOGY OF THE HEAD

8-236. FUNCTIONAL EAR TESTS

8-237. ENDOSCOPY

8-238. PATHOLOGY OF THE EAR, NOSE, AND THROAT

8-239. NEUROLOGIC LESIONS IN THE FIELD OF OTOLARYNGOLOGY

8-240. PHYSIOTHERAPY AND SURGERY OF MALIGNANT DISEASES OF THE EAR,
NOSE, AND THROAT

8-241. SEMINAR: CURRENT LITERATURE

8-242. APPLIED PHYSIOLOGY IN OTOLARYNGOLOGY

8-243. APPLIED PHARMACOLOGY

8-244. SPEECH PATHOLOGY

8-245. ALLERGY

8-246. PRACTICAL AUDIOLOGY

8-247. RECONSTRUCTIVE NASAL SURGERY
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PATHOLOGY (Path)
Robert A. Good, M.D., Ph.D., Professor and Head

Professor
Robert A. Good, M.D., Ph.D.
Franz Halberg, M.D.
Robert Hebbel, M.D., Ph.D.
Paul H. Lober, M.D., Ph.D.
Kenneth A. Osterberg, M.D.
Alexander Templeton, M.D.
Lee W. \Vattenberg, M.D.

Clinical Professor
Jesse E. Edwards, M.D.

Associate Professor
Barbara A. Burke, M.D.
John 1. Cae, M.D.
Richard D. Estensen, M.D.
Donald F. Gleason, M.D., Ph.D.
Osias Stutman, M.D.

Assistant Professor
W. Robert Anderson, M.D.
Stacey B. Day, M.D., Ph.D.
Erhard Haus, M.D., Ph.D.
John H. Kersey, M.D.
Byung H. Park, M.D.
Walter J. Runge, M.D.
Robert E. Rydell, M.D.

Instructor
Kathy Belgea, M.D.
David Lakatua, M.D.

Wayne H. Schrader, M.D.
Verne A. Schulberg, M.D.
Robert E. Scott, M.D.
Charles E. Weigent, M.D.
Bertram F. Woolfrey, M.D., Ph.D.

Clinical Instructor
Richard W. Anderson, M.D.
Thomas R. Arlander, M.D.
Charles H. Chedister, M.D.
William A. Foley, M.D.
Craig Freeman, M.D.
J. Roald Fuglestad, M.D.
Ellery James, M.D.
Allen Judd, M.D.
Nicolas D. Kostich, M.D.
John E. Kyllo, M.D.
Stanley V. Lofsness, M.D.
Frederick H. Lott, M.D.
Richard P. Lynch, M.D.
Ellias N. Manoles, M.D.
Robert J. McClellan, M.D.
Ronald C. Munkittrick, M.D.
Frederick Muscbenheim, M.D.C.M.
John G. Popowich, M.D.
Thomas T. Semba, M.D.
Marshall H. Short, M.D.
Clarence M. Strand, M.D.
Walter Subby, M.D.
Thomas O. Swallen, M.D.
John O. Swanson, M.D.
Robert L. Woodburn, M.D.

Pathology is the study of disease and is therefore the scientific basis for all
of clinical medicine. During Phase A, General Pathology, the student is intro
duced to the basic principles of the body's reaction to injury including the
morphologic changes in organs and tissues resulting from such injuries as cir
culatory disturbances, infection, and neoplasia. Basic concepts are presented in
lecture and investigated in the laboratory with gross and microscopic demon
strations of fresh and preserved material as well as slide teaching sessions.
Those students wishing to do so may have autopsy experience on a tutorial
basis in small groups at the end of their Phase A training. Phase B, Organ
Pathology, is given in conjunction with the clinical, microbiological, bio
chemical, therapeutic and pathophysiologic aspects of diseases of specific organ
systems taken in rotation. For students desiring further study in pathology,
many opportunities are available in Phase D, either by taking elective courses
or by engaging in specific research projects.

REQUIRED COURSES

5-1015. GENERAL PATHOLOGY. (Cr ar; prereq regis med fr or grad, I)
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Dr. Robert Good in a lively exchange with freshman medical students.

ElECTIVE COURSES

5-109. GENERAL PATHOLOGY IN CLINICAL PRACnCE. (Cr ar; prereq Phase B)

5-113. SURGICAL PATHOLOGY. (Cr ar; prereq Phase B)

5-114. SURGICAL PATHOLOGY-Hennepin County General Hospital. (Cr ar; prereq
Ph,lse B)

5-115. SURGICAL PATHOLOGY-Veterans Administration Hospital. (Cr ar; prereq
Phase B)

5-118. ENDOCRINE PATHOLOGY-St. Paul-Ramsey Hospital. (Cr ar; prereq Phase B
and 6)

5-123. PULMONARY PATHOLOGY-St. Paul-Ramsey Hospital. (Cr ar; prereq Phase B
and 6)
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5-125. CHRONOBI0LOGY. (Cr ari prereq Phase Band #)

5-141. PROBLEMS IN EXPERIMENTAL PATHOLOGY. (Cr ar; prereq Phase Band #)

5-150. PROBLEMS IN PATHOLOGY. (Cr ar; prereq Phase B)

5-151. PROBLEMS IN PATHOLOGY-Hennepin County General Hospital. (Cr ar; prereq
Phase B)

5-152. PROBLEMS IN PATHOLOGY-Veterans Administration Hospital. (Cr ar; prereq
Phase B)

5-153. CARDIAC PATHOLOGY-Miller Hospital. (Cr ari prereq Phase Band #)

ELECTIVE LECTURE AND SEMINAR DISCUSSION COURSES

5-104. AUTOPSIES. (Cr ari prereq Phase B)

5-105. DISEASES OF THE KIDNEY. (3 er; prereq Phase B)

5-106. DISEASES OF THE HEART. (I er; prereq Phase B)

5-107. INTRODUCTORY CYTOPATHOLOGY. (2 er; prereq Phase B)

5-108. FETAL AND NEONATAL PATHOLOGY. (3 er; prereq Phase B)

5-110. SEMINAR: PATHOLOGY. (I er; prereq Phase B)

5-111. CONFERENCE ON AUTOPSIES. (I er; prereq Phase B)

5-112. DIAGNOSIS OF TUMORS. (Cr ar; prereq Phase B)

5-116. DEMONSTRATIONS IN GROSS PATHOLOGIC ANALYSIS. (Cr ar; prereq Phase
B)

5-124. VIRUSES IN THE PATHOGENESIS OF DISEASE. (Cr ar; prereq Phase B)

5-126. ADVANCES IN IMMUNOBIOLOGY. (Cr ari prereq Phase B)

5-127. CLINICAL IMMUNOBIOLOGY. (Cr ar; prereq Phase B)

5-128. IMMUNOPATHOLOGY. (Cr ar; prereq Phase B)

5-129. BASIC AND CLINICAL IMMUNOCHEMISTRY. (Cr ar; prereq Phase B)

5-130. IMMUNOHEMATOLOGY. (Cr ar; prereq Phase B)

5-131. BASIC STUDIES OF CANCER. (Cr ar; prereq Phase B)

5-132. MEMBRANES. (Cr ar; prereq Phase B)

5-133. CANCER IMMUNOBIOLOGY. (Cr ar; prereq Phase B)

5-161. FORENSIC PATHOLOGY. (2 er; prereq Phase B)
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PEDIATRICS (Peds)
John A. Anderson, M.D., Ph.D., Professor and Head

Professor
Ray C. Anderson, M.D.
Robert A. Good. M.D., Ph.D.
William Krivit, M.D., ph.D.
Russell V. Lucas, M.D.
Alfred F. Michael, M.D.
Paul G. Quie, M.D.
Richard B. Raile, M.D.
John W. Reynolds, M.D.
Kenneth F. Swaiman, M.D.
Robert A. Ulstrom, M.D.
Robert L. Vernier, M.D.
Homer D. Venters, M.D.
Lewis W. Wannamaker, M.D.
James G. White, M.D.

Clinical Professor
Paul F. Dwan, M.D.
Paul M. Ellwood, M.D.

Associate Professor
Barbara Burke, M.D.
David M. Brown, M.D.
C. Carlyle Clawson, M.D.
Adnan S. Dajani, M.D.
Ernest D. Gray, Ph.D.
Bernard L. Mirkin, M.D., Ph.D.
James H. Moller, M.D.
Mark E. Nesbit, M.D.
Arthur R. Page, M.D.
Krishna M. Saxena, M.D.
Harvey L. Sharp, M.D.
Robert W. tenBensel, M.D.
Warren J. Warwick, M.D.
Francis S. Wright, M.D.

Clinical Associate Professor
D. P. Amren, M.D.
Arnold S. Anderson, M.D.
Stuart L. Arey, M.D.
D. D. Etzwiler, M.D.
A. J. Hafner, M.D.
Stanley A. Leonard, M.D.
A. J. Schroeder, M.D.
T. S. Smith, M.D.

Assistant Professor
Forrest Bessinger, M.D.
Richard A. Chilgren, M.D.
Yang Choi, M.D.
Amos S. Deinard, M.D.
Rolf R. Engel, M.D.
Patricia Ferrieri, M.D.
Robert O. Fisch, M.D.
Alfred J. Fish, M.D.
Lloyd A. Fish, M.D.
Margaret J. Horrobin, M.D.
Carl E. Hunt, M.D.
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Edward Kaplan, M.D.
George R. Noren, M.D.
Leon Satran, M.D.
Henry S. Sauls, M.D.
Jean Smelker, M.D.
Martha B. Strickland, M.D.

Clinical Assistant Professor
Northrup Beach, M.D.
William D. Bevis, M.D.
Heinz H. Bruhl, M.D.
John J. Galligan, M.D.
Evelyn E. Hartman, M.D.
George W. Lund, M.D.
Jack M. Markovitz, M.D.
Edward N. Nelson, M.D.
Theodore C. Papermaster, M.D.
Everett C. Perlman, M.D.
Francis E. Schaar, M.D.
Sidney S. Scherling, M.D.
Charles L. Steinberg, M.D.
Edward K. Strem, M.D.
John D. Tobin, M.D.

Lecturer
A. J. Hafner, M.D.
Elliott B. Karpeles, D.D.S.
Lawrence H. Meskin, D.D.S., M.S.D.,

Ph.D.
Wentworth Quast, Ph.D.

Instructor
Eunice A. Davis, M.D.
Carolyn Levitt, M.D.
Barbara Schulte, M.D.
Rachel Trockman, M.D.
Aldona Vaitkus

Clinical Instructor
Sol Austrian, M.D.
David Bloom, M.D.
Alice Brill, M.D.
Robert Bugenstein, M.D.
James G. Cardle, M.D.
Richard C. Cohan, M.D.
Richard T. Cushing, M.D.
Robert T. Dooley, M.D.
Sergio Franco-Vasquez, M.D.
Robert Gibbs, M.D.
Clayton R. Green, M.D.
Harold Katkov, M.D.
George Kimmel, M.D.
Wallace Lueck, M.D.
Richard Matus, M.D.
William Mulholland, M.D.
Lloyd Nelson, M.D.
Charles A. Pitzele, M.D.
Richard E. Sand, M.D.
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Sylvester Sanfilippo, M.D.
Eva Shapennan, M.D.
Lewis Sher, M.D.
Lawrence J. Sholler, M.D.
Lawrence Singher, M.D.
Ellsworth Stenswick, M.D.

Nonnan Sterrie, M.D.
Jack L. Strobel, M.D.
Richard Tudor, M.D.
R. James Vaccarella, M.D.
:"oren Vorlicky, M.D.
Walter Wilder, M.D.

Pediatrics is concerned with the basic aspects of human developmental
biology, both in the prenatal period and in postnatal life. The application of
the knowledge of growth and development is paramount to the study of disease
in children. Background information concerning pediatric diseases is obtained
by the student in the interdisciplinary organ system courses during Phase B.
Application of this knowledge to pediatric-aged patients, and the acquisition
of skills in assessing and utilizing growth and developmental aspects is through
the pediatric tutorials in "Student as Physician." The student examines, studies,
and discusses with the faculty tutor, children representing the following pedi
atric prohlems: nonnal newborn, sick infant, respiratory disease, genetic dis
ease, congenital malfonnation, fluid and electrolyte, failure to thrive, neuro
logic, and adolescent.

In Phase D, students may choose several types of pediatric experience.
They may actively participate in the care of children in the inpatient and out
patient services of the University Hospitals and affiliated community hospitals.
In these experiences emphasis is placed on diagnosis, management, and the
effect of illness on the child's growth and development. They may choose to
observe and participate in diagnostic and care programs concerned with spe
cific aspects of pediatrics: the premature and newborn, development, endo
crinology, allergy, cardiology, psychiatry, nephrology, and communicable dis
eases. Or the student may elect a research experience or other opportunity in
an area of special interest in selected basic areas of pediatrics.

To reinforce fundamental concepts in the clinical programs, emphasis is
placed in the application of basic knowledge in the prevention, diagnosis, and
management of diseases in infants and children.

ELECTIVE COURSES

Inpatient Clinical Externship

5-501. INPATIENT EXTERNSHIP AT HENNEPIN COUNTY GENERAL HOSPITAL,
(Cr ar)

5-502, INPATIENT AND OUTPATIENT EXTERNSHIP AT CHILDREN'S HOSPITAL,
(Cr ar)

5·503. INPATIENT EXTERNSHIP AT ST, PAUL-RAMSEY HOSPITAL. (Cr ar)

5-504. INPATIENT EXTERNSHIP AT UNIVERSITY HOSPITALS, (Cr ar)

Outpatient Clinical Externship

5-510. OUTPATIENT EXTERNSHIP AT MINNEAPOLIS PUBLIC HEALTH DEPART
MENT. (Cr ar)

5-511. OUTPATIENT EXTERNSHIP AT UNIVERSITY HOSPITALS. (Cr ar)

5-512. OUTPATIENT EXTERNSHIP AT HENNEPIN COUNTY GENERAL HOSPITAL.
(Cr ar)
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Dr. Anderson makes rounds on a pediatric ward.

5-513. OUTPATIENT EXTERNSHIP AT COMMUNITY UNIVERSITY HEALTH CARE
CENTER. (Cr ar)

5-515. OUTPATIENT HEALTH CARE AT ST. PAUL-RAMSEY HOSPITAL. (Cr ar)

5-516. CLINICAL PEDIATRICS AT THE MAYO CLINIC. (Cr ar)

Subspecialty Externship

5-517. PRECEPTORSHIP IN CLINICAL PEDIATRICS. (Cr ar)

5-520. BASIC SCIENCES IN PEDIATRICS. (Cr ar)

5-521. DIABETES MELLITUS IN ADULTS AND CHILDREN, PART I. (Cr ar)

5-522. DIABETES MELLITUS IN ADULTS AND CHILDREN, PART II. (Cr ar)

5-531. NEO-INFANT PROGRAM. (Cr ar)

5-532. CLINICAL IMMUNOLOGY AT UNIVERSITY HOSPITALS. (Cr ar)

5-533. PEDIATRIC CARDIOLOGY AT THE MAYO CLINIC. (Cr ar)

5-534. PEDIATRIC CARDIOLOGY AT THE UNIVERSITY HOSPITALS. (Cr ar)

5-535. INFECTIOUS DISEASE. (Cr ar)

5-536. PEDIATRIC HEMATOLOGY-ONCOLOGY AT UNIVERSITY HOSPITALS. (Cr ar)

5-537. PEDIATRIC ENDOCRINOLOGY AND METABOLISM AT UNIVERSITY HOS-
PITALS. (Cr ar)
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5-538. PEDIATRIC GASTROENTEROLOGY. (Cr ar)

5-539. NEONATAL MEDICINE EXTERNSHIP (ICU). (Cr ar)

5-540. PEDIATRIC NEUROLOGY AT UNIVERSITY HOSPITALS. (Cr ar)

5-541. PEDIATRIC NEUROLOGY AT MAYO CLINIC. (Cr ar)

5-542. CLINICAL PHARMACOLOGY AT THE UNIVERSITY HOSPITALS. (Cr ar)

5-543. NEPHROLOGY AT THE UNIVERSITY HOSPITALS. (Cr ar)

5-544. PULMONARY DISEASE IN PEDIATRICS. (Cr ar)

5-545. CHILD PSYCHIATRY AT THE MAYO CLINIC. (Cr ar)

5-546. PEDIATRIC PATHOLOGY. (Cr ar)

Research

5-573. RESEARCH IN IMMUNOCYTOLOGY. (Cr ar)
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PHARMACOLOGY (Phd)
Frederick E. Shideman, M.D., Ph.D., Professor and Head

Professor
Norman O. Holte, D.D.S.
Xenia Machne, M.D.
Gilhert J. Mannering, Ph.D.
Jack W. Miller, Ph.D.
Akira E. Takemori, Ph.D.

Associate Professor
Marion W. Anders, Ph.D.
Nelson D. Goldberg, Ph.D.
Jordan L. Holtzman, M.D., Ph.D.
Donald B. Hunninghake, M.D.
Bernard L. Mirkin, M.D., Ph.D.
Roy W. Pickens, Ph.D.
Ben G. Zimmerman, Ph.D.

Assistant Professor
Faruk S. Abuzzahab, M.D., Ph.D.
James F. Cumming, M.D., Ph.D.
Patrick E. Hanna, Ph.D.
Aloysius 1. Quebbemann, Ph.D.
Norman E. Sladek, Ph.D.
Sheldon B. Sparber, Ph.D.

Clinical Assistant Professor
Faruk S. Abuzzahab, M.D., Ph.D.

I nstructoT

James I. Ausman, M.D., Ph.D.

Lecturer
Donald C. Kvam, Ph.D.

The purpose of the medical courses in pharmacology is to provide students
with a fundamental understanding, in depth, of underlying principles upon
which rational therapy is based. Emphasis is placed on the mechanism of
action, absorption, distribution, biotransformation, and excretion of drugs both
in general and in specific tem1S. Laboratories and therapeutic conferences are
included as adjuncts to lectures so that actions of drugs in health and disease
can be illustrated. Opportunity is provided through elective courses to obtain
a more basic coverage of various areas of pharmacology. The clinical use of
drugs is also emphasized. Clinical pham1acologists attempt to show by means
of ward rounds and clinical conferences how principles of pharmacology are
applied to treatment of disease in patients,

ELECTIVE COURSES

5-105. FORENSIC MEDICINE AND MEDICAL JURISPRUDENCE. (1 cr; prereq regis
med or #)

Lectures On legal aspects of medicine and laws governing practice of medicine.

5-109. PROBLEMS IN PHARMACOLOGY. (Cr and hrs ar; prereq #)

5-501. CLINICAL PHARMACOLOGY
Lectures on the general principles of clinical pharmacology.

5-503. PHARMACOLOGY OF SYNAPTIC TRANSMISSION
Discussions of biochemical mechanisms of action of psychoactive compounds.

5-504. SURVEY OF CLINICAL PHARMACOLOGY
General problems in therapeutics and clinical pharmacology will be considered with
emphasis on application of fundamental pharmacologic concepts.

5-505. METABOLISM AND CLINICAL PHARMACOLOGY
Introductory experience in clinical endocrinology and metabolic disease including
clinical pharmacology.
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5-506. MOLECULAR DEFECTS IN ENDOCRINE DISORDERS
Endocrine disorders and biochemical mechanisms of actions of hormones.

5-507. DRUG INTERACTIONS
Lectures illustrating how drugs can interact to enhance or diminish their individual
pharmacologic effects.

5-508. SEDATIVES AND ANALGESICS IN THE CLINICAL PRACTICE OF MEDICINE
The rational use of sedatives and analgesics based On prescnt kno\vledge of their
pharmacologic actions.

5-509. CHEMOTHERAPY OF NEOPLASTIC DISEASES
Lectures, discussions, and reading on principles of tumor chemotherapy and pre
clinical and clinical evaluation of newer agents.

5-510. CHEMOTHERAPY OF MICROBIAL AND PARASITIC DISEASES
Lectures and discussions on principles of chemotherapy with emphasis on newer
agents.

5-511. TOXICOLOGY
Lectures on the toxicity and therapy of intoxications of drugs and environmental
chemicals.

5-512. RENAL PHARMACOLOGY REVIEW
Drugs which affect kidney function will be discussed.

5-513. CONCEPTS INVOLVED IN ACTIONS OF HYPOTENSIVE AGENTS
Discussions on antihypertensive drugs.

5-514. ADVANCES IN PHARMACOLOGY
Lectures and discussions on recent developments in the pharmacology of selected
agents in tbe major drug classes.

5-515. CLINICAL PHARMACOLOGY
Clinical application of therapeutic agents in pathophysiologic states.

ADVANCED CREDIT COURSES

8-203. RESEARCH IN PHARMACOLOGY

8-204. SEMINAR: SELECTED TOPICS IN PHARMACOLOGY

8-210. PRINCIPLES OF PHARMACOLOGY

8-2II. PHYSIOLOGICAL DISPOSITION OF DRUGS

8-212. PHARMACODYNAMICS

8-213. PHARMACODYNAMICS

8-214. TOXICOLOGY

8-215. CHEMOTHERAPY

8-216. ENDOCRINE PHARMACOLOGY

8-217. CARDIOVASCULAR-RENAL PHARMACOLOGY

8~18. NEUROPHARMACOLOGY

8-219. BEHAVIORAL PHARMACOLOGY
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PHYSICAL MEDICINE AND REHABILITATION (PMed)
Frederic J. Kottke, M.D., Ph.D., Professor and Head

Professor
Glenn Gullickson, M.D., Ph.D.
William G. Kubicek, Ph.D.
Frank M. Lassman, Ph.D.
Alan Roberts, Ph.D.

Clinical Professor
Paul M. Ellwood, M.D.
Miland E. Knapp, M.D.

Associate Professor
Thomas P. Anderson, M.D., Ph.D.
Gary Athelstan, Ph.D.
Essam A. Awad, M.D.
Theodore M. Cole, M.D.
Daniel Halpern, M.D.
Pearl Rosenberg, Ph.D.

Clinical Associate ProfessOT
Bror S. Troedsson, M.D.

Assistant Professor
John D. Allison, M.S.
Helen Dahlstrom, B.A.
Jessie Easton, M.D.
Marian L. Eliason, B.S.
Dortha L. Esch, B.S.
Judith Garrard, Ph.D.
Marvin G. Lepley, B.S.
Garland K. Meadows, M.Ecl.
Wilbur L. Moen, B.S., B.A.
Martin O. Mundale, M.S.
James F. Pohtilla, M.S.
Mary Price, M.D.
Helen Skowlund, M.S.

Clinical Assistant Professor
Alan Bensman, M.D.
W. John Dawson, M.D.
Michael Kosiak, M.D.
Loren Leslie, M.D.
Patrick Maloney, M.D.
Shirley McCluer, M.D.
Philip Mossman, M.D.
Ruby G. Overrnann, M.A.
Richard R. Owen, M.D.
John E. Quast, M.D.
Herbert A. Schoening, M.D.
Richard M. Steidl, M.D.

Instructor
Louvain Arndts, B.S.
Robert Bollinger, B.S.
Mary Kay Cowan, B.S.
Corinne Ellingham, B.S.
Arthur From, M.D.
Vivian Hannan, B.S.
Donna K. Pauley, B.S.
Glenn Scudder, B.S.
Clarence A. Sicard, B.S.
Lorraine Wolfe, M.A.

Clinical Instructor
Ruth Anderson, B.S.
JoAnn Battaglia, B.S.
Joseph P. Engel, M.D.
Rollin J. Houle, M.D.
Barbara Linderman, B.S.
Arthur B. Quiggle, M.D.
Marilyn Thompson, B.S.

Care of patients with physical disabilities or chronic diseases has become
an important part of medical practice. Comprehensive medical management of
such patients requires that the physician evaluate those abilities of the patient
which may be utilized to restore him to useful function again. Rehabilitation
may require the use of multiple types of therapy. The Allied Health Professions
participate with the physician in a coordinated rehabilitation program. In the
Rehabilitation Center this multidisciplinary approach is used in the treatment
of patients. Students may learn the comprehensive care of disabled patients
and participate in the program of rehabilitation. By active involvement in the
management of patients, the student may learn the methods of coordination,
communication, leadership, and administration as they will apply in his own
profeSSional practice. There is also opportunity to participate in research re
lated to neuromuscular and circulatory function, techniques of therapy, pro
grams for management of patients, and methods of education in the health
professions.
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Dr. Kottke chairs a meeting of rehab team members.

ELECTIVE COURSES

5-410. ADULT REHABILITATION MEDICINE. (Cr ar; prereq regis med)

5-411. PEDIATRIC REHABILITATION MEDICINE. (Cr ar; prereq regis med)

5-414. PHYSICAL MEDICINE AND REHABILITATION FOR THE FAMILY PHYSI
CIAN. (Cr ar; prereq regis med)

5-420. HISTOPATHOLOGY, ELECTRODIAGNOSIS, AND KINESIOLOGY. (Cr ar; pre
req regis med)

5-430. RESEARCH IN PHYSICAL MEDICINE AND REHABILITATION. (Cr ar; prereq
regis med)

ADVANCED CREDIT COURSES

8-200. PHYSICAL MEDICINE AND REHABILITATION SERVICE

8-204. PERIPHERAL VASCULAR DISEASE CLINIC

8-205. PHYSICAL MEDICINE AND REHABILITATION LITERATURE

8-206. PHYSICAL MEDICINE AND REHABILITATION CONFERENCE

8-207. BASIC AND APPLIED PHYSIATRY

8-210. RESEARCH IN PHYSICAL MEDICINE AND REHABILITATION

8-211. ELECTRONICS IN PHYSICAL MEDICINE AND REHABILITATION

8-212. ELECTRODIAGNOSIS AND ELECTROMYOGRAPHY

8-220. SEMINAR: PHYSICAL MEDICINE AND REHABILITATION

8-230. LEADERSffiP TRAINING FOR INTERDISCIPLINARY SETTINGS
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Description of Courses

PHYSIOLOGY (Phs!)
Eugene Grim, Ph.D., Professor and Head

Pra/essor
Marvin Bacaner, M.D.
H. Mead Cavert, M.D., Ph.D.
Rodney B. Harvey, M.D., Ph.D.
John A. Johnson, M.D., Ph.D.
Nathan Lifson, M.D., Ph.D.
Victor Lorber, M.D., Ph.D.
Carlo Terzuolo, M.D.

Associate Professor
Irwin J. Fox, M.D., Ph.D.
Jui S. Lee, Ph.D.
Richard Poppele, Ph.D.
Richard Purple, Ph.D.
Aldo Rescigno, M.D.

REQUIRED COURSES

Assistant Professor
James Bloedel, M.D., Ph.D.
Gordon Kepner, Ph.D.
Richard Kronenberg, M.D.
David Levitt, M.D., Ph.D.
David E. Schafer, Ph.D.
Richard Stish, B.E.E.
O. Douglas Wangensteen, Ph.D.

Lecturer
Maurice W. Meyer, D.D.S., Ph.D.
Jack Saari, Ph.D.

5-100. HUMAN PHYSIOLOGY. (8 cr; prereq anatomy, biochemistry)

ELECTIVE COURSES

5-103. GENERAL PHYSIOLOGY. (3 cr; prereq 5-100 or equiv)

5-104. NEUROPHYSIOLOGY. (7 cr; prereq neuroanatomy, introductory neurophysiology,
or #)

5-105. CARDIOVASCULAR PHYSIOLOGY. (4 cr; prereq 5-100 or equiv)

5-106. RESPIRATORY PHYSIOLOGY. (4 cr; prereq 5-100 or equiv)

5-107. ALIMENTARY PHYSIOLOGY. (3 cr; prereq 5-100 or equiv)

5-108. NEPHROLOGY. (3 cr; prereq 5-100 or equiv)

5-109. SYSTEMS ANALYSIS FOR BIOLOGISTS. (3 cr; prereq calculus through introduc
tion to differential equations, physical chemistry, or #)

5-113. PROBLEMS IN PHYSIOLOGY. (Cr ar; prereq 5-100)
Topics assigned for laboratory study, conferences and readings.

5-116. BIOPHYSICAL APPROACHES TO PHYSIOLOGY. (4 cr)

ADVANCED CREDIT COURSES

8-201. LITERATURE SEMINAR

8-202. READINGS IN PHYSIOLOGY

8-203. RESEARCH IN PHYSIOLOGY

8-204. HISTORY OF PHYSIOLOGY

8-210. SELECTED TOPICS IN PERMEABILITY

8-211. SELECTED TOPICS IN HEART AND CIRCULATION
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8-212. SELEGrED TOPICS IN RESPIRATION

8-213. SELEGrED TOPICS IN ALIMENTARY PHYSIOLOGY

8-214. SELEGrED TOPICS IN NEPHROLOGY

8-216. SELECTED TOPICS IN NEUROPHYSIOLOGY

8-220. METHODS OF ANALYSIS

8-227. METHODS IN PHYSIOLOGY

8-230. TRANSPORT PROCESSES IN BIOLOGY

8-231. TRANSPORT PROCESSES IN BIOLOGY

8-234. RESPIRATION, ACID-BASE CHEMISTRY AND ELECTROLYTE METABOLISM

8-235. BIOENERGETICS OF CARDIAC CONTRAGrION

8-236. HEMODYNAMIC MEASUREMENTS

8-238. NEURAL AND HUMORAL CONTROL OF CIRCULATION

8-239. TOPICS IN MICROCIRCULATION AND LYMPHATICS

Dr. Grim holds forth in his laboratory.
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PSYCHIATRY
William Hausman, M.D., Professor and Head

The teaching program in psychiatry is designed to help the student under
stand the emotional aspect of illness, both in the identified psychiatric patient
and in other medical disorders. It also serves to demonstrate to the student
the various treatment methods now available for helping patients with emotion
al problems. The psychiatry program is designed to help the student recognize
and understand the varieties of human behavior as they relate to a spectrum of
patients with emotional distress and to his role as physician. In the first year
the student is offered an opportunity to learn some of the fundamentals under
lying the development of normal and deviant behavior. The Phase B course
deals with a range of approaches, both developmental and descriptive, to un
derstanding psychopathology and the psychological, biological, and social basis

Dr. Hausman heads the Department of Psychiatry.
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for therapeutic approaches available for treatment of these disorders. It also
deals with problems of the doctor-patient relationship and with psychological
testing procedures. In Phase D the student is offered supervised clinical experi
ence, which can be selected from a variety of different settings, as an oppor
tunity to learn to relate appropriately to emotionally disturbed people, to evalu
ate psychiatric problems in medical and other patients, and to carry out
psychiatric treatment.

In addition to the formal Phase D electives, other elective and free-time
programs are available during each of the phases to meet the interest of the
student and to augment his medical education with the study of specific issues
in the field.

Adult Psychiatry (AdPy)
William Hausman, M.D., Professor and Director

Professor
Richard W. Anderson, M.D.
Donald W. Hastings, M.D.
Burtrum C. Schiele, M.D.
Werner Simon, M.D.

Clinical Professor
Irving C. Bernstein, M.D.
S. Alan Challman, M.D.
Philip Feinberg, M.D.
Gave Hambidge, Jr., M.D.
Frank Kiesler, M.D.
Robert L. Meller, M.D.
Otto N. Raths, Jr., M.D.
Clarence J. Rowe, M.D.
David J. Vail, M.D.

Associate Professor
Titus P. Bellville, M.D.
Floyd K. Garetz, M.D.
Leonard L. Heston, M.D.
William W. Jepson, M.D.
George Williams, M.D.
Neil J. Yorkston, M.D.

Clinical Associate Professor
Jerome Bach, M.D.
Robert Bush, M.D.
Robert Clark, M.D.
Donald Daggett, M.D.
Clifford O. Erickson, M.D.
Walter Gardner, M.D.
Charles Haberle, M.D.
James Janecek, M.D.
Glenn Lewis, M.D.
Joyce S. Lewis, Jr., M.D.
J. Benjamin Lund, M.D.
Donald Mayberg, M.D.
Ilgvars Nagobads, M.D.
John Regan, M.D.
Daniel Wiener, M.D.
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Assistant Professor
Edward Bardon, M.D.
Cherry Cedarleaf, M.D.
David W. Cline, M.D.
Charles E. Dean, M.D.
Daniel Ferguson, M.D.
Stephm M. Greenwald, M.D.
James Guerrero, M.D.
Richard O. Heilman, M.D.
G. Wendell Hopkins, M.D.
John R. Malban, M.S.
Myron Messenheimer, M.D.
Anthony J. Pollock, M.D.
Edward W. Posey, M.D.
Jean Sauer, M.D.
Roberta Simmons, Ph.D.
Edwin Smelker, M.D.
Richard Teeter, M.D.
Joseph C. Westermeyer, M.D.
Thomas Weier, M.D.
Sonja D. Williams, M.D.

Clinical Assistant Professor
Faruk Abuzzahab, M.D.
Burton Abramson, M.D.
John Docherty, M.D.
George Dorsey, M.D.
Hobert Fischer, M.D.
Howard Fisher, M.D.
Louis Flynn, M.D.
James Garvey, M.D.
Joseph Gendron, M.D.
Leonard Goldman, M.D.
Maika Goodman, M.D.
Hildegard Graber, M.D.
Fred Gross, M.A.
John Haas, M.D.
Murray Locke, M.D.
William T. Luckey, M.D.
Timothy Magee, M.D.
Deane Manolis, M.D.
Charles McCafferty, M.D.



John Mulvahill, M.D.
Martin Orbuch, M.D.
Henry Osekowsky, M.D.
Jennings Peteler, M.D.
Loren Pilling, M.D.
James Swenson, M.D.
Jobn C. Whitacre, M.D.
Lowell C. Wigdahl, M.D.
Frederic Wilson, M.D.
Ronald Young, M.D.

Instructor
Eike Eckert, M.D.
Suck Won Kim, M.D.

REQUIRED COURSES

5-107, 5-108. BEHAVIORAL SCIENCE

ELECTIVE COURSES

5-III, 5-1I2. SOCIAL BEHAVIOR

5-121. DESCRIPTIVE PSYCHIATRY

Description of Courses

Rodger C. Kollmorgen, M.D.
Abbas Nahas, M.D.
Mary Pennington, M.D.

Clinical Instructor
David Auran, M.D.
Ronald N. Berry, M.D.
Thomas P. Burton, M.D.
Arie W. Dieperink, M.D.
William Goodchild, M.D.
Bruce Hiller, M.D.
Richard G. Lunzer, M.D.

5-500. ADULT PSYCHIATRY-Hennepin County General Hospital

5-501. PSYCHIATRY AND COMMUNITY MENTAL HEALTH-St. Paul-Ramsey Hospital

5-503. CLINICAL PSYCHIATRY-Fairview-St. Mary's Hospitals

5·506. ADULT PSYCHIATRY-Day Treatment Unit, Hennepin County General Hospital

5-507. ADULT PSYCHIATRY-University Hospitals, Station 61

5-508. ADULT PSYCHIATRY-University Hospitals, Station 62

5-509. CLINICAL PSYCHIATRY-Veterans Administration Hospital

5-511. CONSULTATIONS-University Hospitals

5-512. RETARDATION-BEHAVIOR MODIFICATION-Faribault State School

5-513. DRUG ABUSE ALCOHOLISM-Fairview-St. Mary's Hospitals

5-514. DRUG ABUSE ALCOHOLISM-Veterans Administration Hospital

5-515. NEUROPSYCHOLOGY-University Hospitals

5-521. COMMUNITY PSYCHIATRY-Dakota Country Mental Health Center

5-522. ADOLESCENT AND YOUNG ADULT PSYCHIATRY-University Hospitals, Sta
tion 60

5-523. ADULT AND COMMUNITY PSYCHIATRY-Metropolitan Mental Health Center.
(Prereq Phase D student and one rotation through internal medicine)

5-549. CHILD/ADOLESCENT PSYCHIATRY-Hennepin County General Hospital

5-600. CASE CONFERENCES

5-601. COMMUNICATION IN FAMILIES

5-602. CLINICAL PSYCHOPHARMACOLOGY SEMINAR

5·603. OFFICE PSYCHOTHERAPY
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5·604. BIOLOGICAL BASES OF BEHAVIOR

5-605. PHARMACOLOGY OF SYNAPTIC TRANSMISSION

ADVANCED CREDIT COURSES

8-201. CLINICAL PSYCHIATRY

8-203. ADVANCED CLINICAL PSYCHIATRY

8-205. SPECIAL ASSIGNMENTS

8-206. RESEARCH

8-208. SURVEY OF PHYSIOLOGIC TREATMENTS IN PSYCHIATRY

8-209. PERSONALITY DEVELOPMENT AND PSYCHODYNAMICS

8-210. SOCIAL PSYCHIATRY

8-211. INTRODUCTION TO PSYCHOTHERAPY

8-212. REVIEW OF CURRENT LITERATURE

8-213. BASIC READINGS IN PSYCHOANALYSIS I

8-214. SURVEY OF PSYCHOSOMATIC MEDICINE

8-215. CURRENT RESEARCH IN PSYCHIATRY

8-216. INTRODUCTION TO FAMILY THERAPY TECHNIQUES

8-217. DEVELOPMENT OF PSYCHIATRIC THOUGHT

8-218. READINGS IN PSYCHOANALYSIS II

8-219. SEMINAR: SPECIAL TOPICS

8-220. SURVEY OF PSYCHIATRY FOR NEUROLOGY RESIDENTS

8-221. SEMINAR: CURRENT LITERATURE

8-222. SPECIAL SUPERVISION IN PSYCHOTHERAPY

8-223. PROBLEMS IN TEACHING PSYCHIATRY

8-224. INTRODUCTION TO GROUP THERAPY

8-226. BIOLOGICAL PSYCHIATRY

8-227. BIOLOGICAL PSYCHIATRY

8-228. PSYCHODYNAMIC PSYCHIATRY

Child Psychiatry (ChPy)
Michael Koch, M.D., Assistant Professor and Acting Director

Clinical Pro/essor
Roy Knowles, M.D.

Assi.tant Professor
Phillip Edwardson, M.D.
Dean Hempel, M.D.
James J. Lawton, Jr., M.D.
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Clinical Assistant Professor
George Barry, M.D.
Dorothy Bernstein, M.D.
Paul Bransford, M.D.
Joel Finkelstein, M.D.
Ronald Kyllonen, M.D.
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ELECTIVE COURSES

5-500. CHILD PSYCHIATRY-University Hospitals Station 64

5-601. TOPICS IN CHILD, ADOLESCENT AND FAMILY PSYCHIATRY

5-602. FAMILY THERAPY

ADVANCED CREDIT COURSES

8-201. CLINICAL CHILD PSYCHIATRY

8-202. ADVANCED CLINICAL CHILD PSYCHIATRY

8-203. READINGS IN CHILD PSYCHIATRY

8-204. CURRENT LITERATURE IN CHILD PSYCHIATRY

8-206. RESEARCH IN CHILD PSYCHIATRY

8-211. ADOLESCENT PSYCHIATRY

Clinical Psychology (CIPy)
Robert D. Wirt, Ph.D., Professor and Director

Professor

John P. Brantner, Ph.D.
Peter F. Bri~~s, Ph.D.
James Butcher, Ph.D.
Norman Garmezy, Ph.D.
Harold Gilherstadt, Ph.D.
IrvlI\r, Gottesman. Ph.D.
A. Jack Hafner, Ph.D.
Gordon Heistad, Ph.D.
David T. Lykken, Ph.D.
Paul E. Meehl, Ph.D.
Manfred J. Meier, Ph.D.
Wentworth Quast, Ph.D.
Alan H. Roberts, Ph.D.
William Schofield, Ph.D.
Travis 1. Thompson, Ph.D.

Clinical Professor

Hermann Buege!, Ph.D.

Associate Professor

Thomas Kiresuk, Ph.D.
Gayle Lumry, Ph.D.
Roy Pickens, Ph.D.
Lloyd Sines, Ph.D.
Donald Stieper, Ph.D.

Clinical Associate Professor
Robert G. Harlow, Ph.D.
Pearl Rosenberg, Ph.D.
Daniel \Viener, }>h.D.
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Assistant Professor

Donald Backus, Ph.D.
Gordon Braatz, Ph.D.
Nancy Crewe, Ph.D.
Edward M. Ells, Ph.D.
Seymour Gross, Ph.D.
James Hall, Ph.D.
Ada Hegion, Ph.D.
David Heiherg. Ph.D.
Charles Imm, Ph.D.
Harold Ireton, Ph.D.
Willard Kehrherg, Ph.D.
James Kincannon, Ph.D.
Garland Meadows, M.A.
Phyllis Reynolds, Ph.D.
David Rouzer, Ph.D.
John Sineps. Ilh.D.
Lawrence Sroufe, Ph.D.
Zigfrids Stelmachers, Ph.D.

Clinical Assistant Professor

Lorna Anderson, Ph.D.
Patrieia Good, Ph.D.
Leo Hanvik, Ph.D.
Sherman Nelson, Ph.D.
Murray Reed, Ph.D.
Samuel Scher, Ph.D.
Alice Wagstaff, Ph.D.
~farlin Wiemer, Ph.D.
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ELECTIVE COURSES

5-601. DESCRIPTIVE PSYCHOPATHOLOGY

5-602. EVIDENCE IN PSYCHOPATHOLOGY

5-603. PSYCHOMETRICS

5-604. PSYCHOLOGY OF PHYSICAL DISABILITY

5-605. DISORDERS OF COMMUNICATION

5-607. PARENT COUNSELING: APPROACHES TO PARENTS OF DISTURBED CHIL
DREN

5-608. MENTAL RETARDATION

5-609. CLINICAL USES OF RESPONDENT TECHNIQUES AND CLINICAL APPLICA
TIONS

5-610. FAMILY DIAGNOSTIC INTERVIEWING IN A HOSPITAL SETTING

ADVANCED CREDIT COURSES

5-101. HUMAN BEHAVIOR IN NEW AND STRESSFUL SITUATIONS

8-200. DESCRIPTIVE PSYCHOPATHOLOGY

8-201. READINGS IN THE HISTORY OF PSYCHIATRY

8-202. SPECIAL RESEARCH TOPICS

8-203. PSYCHOMETRIC CLERKSHIP

8-204. INTERNSHIP IN CLINICAL PSYCHOLOGY

8-205. ADVANCED SEMINAR

8-206. MEDICAL PSYCHOLOGY A

8-207. MEDICAL PSYCHOLOGY B

8-208. MEDICAL PSYCHOLOGY C

8-209. MEDICAL PSYCHOLOGY D

8-211. SEMINAR: BASIC PRINCIPLES OF CLINICAL PSYCHOLOGY

8-212. PSYCHOPHYSIOLOGY FOR PSYCHIATRISTS

8-213. SPECIAL SUPERVISION IN PSYCHOTHERAPY

8-214. ADVANCED SEMINAR: NEUROPSYCHOLOGY

8-215. ORGANIC THERAPIES IN PSYCHIATRY

8-216. ORGANIC SYNDROMES IN PSYCHIATRY

8-217. PROFESSIONAL PROBLEMS IN CLINICAL PSYCHOLOGY

8-226. TECHNIQUES OF EVALUATION

8-227. PSYCHOTHERAPY

8-228. PSYCHOTHERAPY

8-229. PSYCHOPATHOLOGY
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PUBLIC HEALTH (PubH)
Lee D. Stauffer, M.P.H., Associate Professor and Dean

(Staff giving instruction to medical students. For complete announcement of
staff and courses in public health, see School of Public Health Bulletin.)

Professor
Joseph T. Anderson, Ph.D.
Jacob E. Beannan, Ph.D.
Henry Blackburn, M.D.
Richard G. Bond, M.S., M.P.H.
Bright Dornhlaser, M.H.A.
Francisco Grande, M.D.
Velvl Greene, Ph.D.
Eugene A. Johnson, Ph.D.
Theodore Litman, Ph.D.
Richard B. McHugh, Ph.D.
George S. Michaelsen, M.Ch.E.
Harold Paulus, Ph.D.

Leonard Schuman, M.D.
Henry Taylor, Ph.D.

Associate Professor
Donald E. Barher, Ph.D.

Assistant Professor
Knowlton Caplan, M.Ch.E.
John Phin, M.D.
Gustave L. Scheffler, B.S.C.E.
James Stebbings, Ph.D.
Donald Vesley, Ph.D.

Biometry
ELECTIVE COURSES

5-400. INTRODUCTION TO QUANTITATIVE METHODS IN THE LIFE SCIENCES.
(3 cr; prereq Bioi 1-002, Chern 1-005, #)

5-401. QUANTITATIVE METHODS IN MEDICINE. (3 cr; prereq 5-400 or #)

5-430. BIOMEDICAL COMPUTING. (3 cr; prereq Math 1-110)

5-436. ANALYTICAL TECHNIQUES FOR HEALTH DELIVERY SYSTEMS. (3 cr; pre
req calculus and 5-450, 5-451, or #)

Environmental Health
ELECTIVE COURSES

5-151. ENVIRONMENTAL HEALTH. (3 cr; prereq regis med)

5-153. INSTITUTIONAL ENVIRONMENTAL HEALTH. (3 cr; prereq #, 5-002)

5-171. ENVIRONMENTAL MICROBIOLOGY. (3 cr; prereq 5-002, 5-151, MicB 3-103,
or #)

5-181. INTRODUCTION TO THE AIR POLLUTION PROBLEM. (3 cr; prereq regis med)

5-191. PRINCIPLES AND METHODS OF INJURY CONTROL. (Cr ar; prereq regis med)

5-192. HOSPITAL SAFETY. (3 cr; prereq regis med)

5-201. MEASUREMENT AND APPLICATION OF IONIZING RADIATION. (3 cr lect
and lah, 2 cr lect only; prereq regis med)

5-207. RADIATION PROTECTION CRITERIA FOR HOSPITALS. (2 cr; prereq regis
med)

5-211. INDUSTRIAL HYGIENE ENGINEERING. (3 cr; prereq regis med)
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5-212. VENTILATION CONTROL OF ENVIRONMENTAL HAZARDS. (3 cr; prereq
5-211, #)

5-213. PUBLIC HEALTH ASPECTS OF TOXIC PRODUCTS. (2 cr; prereq regis med)

5-216. HEALTH ASPECTS OF AIR CONTROL IN HOSPITALS. (2 cr; prereq regis med)

8-201. RADIATION DOSIMETRY

8-202. RADIATION DOSIMETRY LABORATORY

8-218. FIELD PROBLEMS IN OCCUPATIONAL HEALTH

Epidemiology
ELECTIVE COURSES

5-330. EPIDEMIOLOGY I. (3 cr; prereq 5-002, and 5-407, 5-405, or 5-450, 5-451, or #)

5-335. EPIDEMIOLOGY II. (3 cr; prereq 5-330)

5-349. EPIDEMIOLOGY OF CHRONIC RESPIRATOUY DISEASE. (Cr ar; prereq regis
med)

8-340. EPIDEMIOLOGY OF NONCOMMUNICABLE DISEASES

Hospital and Health Care Administration
ELECTIVE COURSES

5-785. QUANTITATIVE METHODS AI'PLIED TO HEALTH ADMINISTRATIVE PUOB
LEMS. (3 cr; prereq regis med and #)

5-790. SOCIAL, ECONOMIC, AND POLITICAL ASPECTS OF MEDICAL CARE. (3
cr; prereq regis med)

8-750, 8-751. ALTERNATIVE PATTEUNS FOR MEETING HEALTH CARE NEEDS

8-752. SEMINAR: COMPARATIVE HEALTH CARE SYSTEMS

8-762. CONTEMPORARY PROBLEMS OF HOSPITAL AND RELATED HEALTH SER-
VICES

8-770. HEALTH AND HUMAN BEHAVIOR

8-781. SEMINAR: RESEARCH STUDIES IN HEALTH CARE

8-790. POLITICAL ASPECTS OF HEALTH SERVICES

Maternal and Child Health
ELECTIVE COURSES

5-610. MATERNAL AND CHILD HEALTH. (3 cr, §5-002; prereq regis med)

5-612. HUMAN GENETICS AND PUBLIC HEALTH. (3 cr; pn'req regis med)

5-613. HANDICAPPED CHILDREN. (er ar; prereq .5-610 and #)

8-610. HEALTH OF THE SCHOOL AGE CHILD
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RADIOLOGY (Rad)
Eugene Gedgaudas, M.D., Professor and Head

Division of Roentgen Diagnosis
Eugene Gedgaudas, M.D., Professor and Director

Professor
Kurt Amplatz, M.D.
Samuel B. Feinberg, M.D.
Harold O. Peterson, M.D.

Clinical Professor
Oscar Lipschultz, M.D.

Associate Professor
Robert G. B. Bjornson, M.D.
Stephen A. Kieffer, M.D.
Richard Moore, Ph.D.
Shih Hao Tsai, M.D.

Clinical Associate Professor
Daniel L. Fink, M.D.
Sewell Gordon, M.D.
Leonard O. Langer, Jr., M.D.
John P. Medelman, M.D.
Donald H. Peterson, M.D.

Assistant Professor
Lawrence H. A. Gold, M.D.
Walter C. Hildebrandt, M.D.
J. Paul Leonard, M.D.
Philippe R. L'Heureux, M.D.
Donald Gene Marsh, M.D.
Paul Neibergs, M.D.
Robert D. Pilgrim, M.D.
Mario Pliego, M.D.
Walter B. Prentice, M.D.

Clinical Assistant Professor
Eugene Ahern, M.D.
Heino Alari, M.D.
Manouchehr Azad, M.D.
O. J. Baggeustoss, M.D.
Chauncey N. Borman, M.D.
Stanford Calin, M.D.
John B. Coleman, M.D.
Glen G. Cramer, M.D.

Charles W. Frye, M.D.
Milton R. Gilchrist, M.D.
Gerald A. Gretsch, M.D.
Barnard Hall, M.D.
Donald Charles Hauser, M.D.
Harlan Hawkinson, M.D.
Carroll N. Hess, M.D.
Thomas B. Merner, M.D.
Harry W. Mixer, M.D.
David L. Moody, M.D.
John A. Tobin, M.D.
Joaquim Vieira, M.D.
Hugh J. Williams, M.D.

Instructor
Leonard A. Brunette, M.D.
Sheldon W. o amberg, M.D.
Augustin Formanek, M.D.
Donald P. Harrington, M.D.
Douglas B. Ketcham, M.D.
Earl Anton Lustig, M.D.
Robert R. McClellaud, M.D.
David Albert Swanson, M.D.
Cornelius Walter Wiens, M.D.

Clinical Instructor
Quentin N. Anderson, M.D.
Robert D. Hugby, M.D.
Herman H. Eelkema, M.D.
Robert R. Foley, M.D.
Jule Jerome Hopperstad, M.D.
Richard S. Johnson, M.D.
Thomas E. Johnson, M.D.
Warren L. Kump, M.D.
Leonard Herbert Levitan, M.D.
Frank Mark, Jr., M.D.
Paul C. Olfelt, M.D.
James L. Purdie, M.D.
Arnold O. Rholl, M.D.
Norman F. Stone, M.D.
Richard C. Tucker, M.D.
Stanley C. Von Drashek, M.D.

Division of Nuclear Medicine
Merle K. Loken, Ph.D., M.D., Professor and Director

Clinical Associate Professor
Elmer Paulson, M.D.
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Assistant Professor
Norbert S. Domek, Ph.D.
Marvin E. Goldberg, M.D.
John M. Wolff, M.D.



Clinical Assistant Professor
William A. Wilcox, M.D.

Instructor
Thomas J. Payne, Ph.D.
Rex B. Shafer, M.D.

Description of Courses

Clinical Instructor
John B. Marta, M.D.

ELECTIVE COURSES

5-100. EXTERNSH1P: NUCLEAR MEDICINE. (Cr ar; prereq regis med)

5-101. EXTERNSHIP: DIAGNOSTIC RADIOLOGY-University Hospitals. (Cr ar; prereq
regis med)

5-102. EXTERNSHIP: DIAGNOSTIC RADIOLOGY-Veterans Administration Hospital.
(Cr ar; prcreq regis med)

5-103. EXTERNSHIP: DIAGNOSTIC RADIOLOGY-Hennepin County General Hospital.
(Cr ar; prereq regis med)

5-140. SPECIAL PROBLEMS: ROENTGENOLOGY. (Cr ar; prereq regis med)

5-240. SPECIAL PROBLEMS: NUCLEAR MEDICINE. (Cr ar; prereq regis med)

ADVANCED CREDIT COURSES

5-440. SPECIAL PROBLEMS: RADIATION BIOLOGY. (Cr ar; prereq regis med)

5-511. ROENTGEN TECHNIQUE. (1 cr)

5-512. DOSIMETRY OF INTERNAL-EXTERNAL RADIATION EMITTERS. (I cr)

5-540. SPECIAL PROBLEMS: RADIOLOGICAL PHYSICS. (Cr ar; prereq regis med)

5-570, 5·571, 5-572. RADIATION PHYSICS. (3 cr; prereq #)

8-100. GASTROINTESTINAL ROENTGENOLOGY

8-101. UROLOGIC ROENTGENOLOGY

8-102. NEUROLOGIC ROENTGENOLOGY

8-103. CARDIOVASCULAR ROENTGENOLOGY

8-104. PEDIATRIC RENTGENOLOGY

8-105. PULMONARY ROENTGENOLOGY

8-110. NEURORADIOLOGY

8-150. RESEARCH: ROENTGENOLOGY

8-200. NUCLEAR MEDICINE

8·210. FUNDAMENTALS OF NUCLEAR MEDICINE

8-410. SEMINAR: RADIATION BIOLOGY

8-450. RESEARCH: RADIATION BIOLOGY

8-550. RESEARCH: RADIOLOGICAL PHYSICS
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Department of Therapeutic Radiology
Seymour H. Levitt, M.D., Professor and Head

Clinical Professor
Donn G. Mosser, M.D., M.S.

Assistant Professor
Thomas K. Jones, Jr., M.D.
Faiz M. Khan, Ph.D.
Hans Kuisk, M.D.
Vaughn C. Moore, Ph.D.
Chang W. Song, Ph.D.

Clinical Assistant Professor
Arnolds Veinbergs, M.D.

Instructor
Jose M. Feola, M.S.
Judith A. Unger, R.N.

Clinical Instructor
Virgil T. Fallon, M.D.
John A. Matthews, M.D.

ELECTIVE COURSES

5-505f,w,s,su. EXTERNSHIP IN RADIATION THERAPY. (Cr ar)

5-507f,w,s,su. ADVANCED EXTERNSHIP IN RADIATION THERAPY. (Cr ar)

5-508f,w,s,su. SPECIAL PROBLEMS IN RADIATION BIOLOGY. (Cr ar)

ADVANCED CREDIT COURSES

5-340f,w,s. SPECIAL PROBLEMS IN RADIATION THERAPY. (Cr ar)

5-5IOsu. BASIC PRINCIPLES OF RADIOLOGICAL PHYSICS. (1 cr per qtr)

5-512f,w,s,su. DOSIMETRY OF INTERNAL AND EXTERNAL RADIATION. (l cr per
qtr)

5-540f,w,s,su. SPECIAL PROBLEMS IN RADIOLOGICAL PHYSICS. (Cr ar)

5-770£. RADIOLOGICAL PHYSICS. (3 cr per qtr)

5-77Iw. MEDICAL NUCLEAR PHYSICS. (3 cr per qtr)

5-772s. RADIATION BIOLOGY. (3 cr per qtr)

8·30O£,w,s,su. RADIATION THERAPY

8-3IOf,w,s. FUNDAMENTALS OF RADIATION THERAPY

8-350f,w,s,su. RESEARCH IN RADIATION THERAPY

8-41O£,w,s,su. SEMINAR: RADIATION BIOLOGY

8-45O£,w,s,su. RESEARCH IN RADIATION BIOLOGY

8-55O£,w,s,su. RESEARCH IN RADIOLOGICAL PHYSICS
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SURGERY (Surg)
John S. Najarian, M.D., Professor and Head

Professor
Aida Castaneda, M.D., Ph.D.
M. Michael Eisenberg, M.D.
Claude R. Hitchcock, M.D., Ph.D.
Edward W. Humphrey, M.D., Ph.D.
Richard C. Lillehei, M.D., Ph.D.
Charles F. McKbann, M.D.
John F. Perry, Jr., M.D., Ph.D.
Yoshio Sako, M.D., Ph.D.
Richard L. Varco, M.D., Ph.D.

Clinical Professor
Tague C. Chisholm, M.D.
Lyle J. Hay, M.D., Ph.D.
Frank E. Johnson, M.D.
Conrad 1. Karleen, M.D., Ph.D.
William D. Kelly, M.D., Ph.D.
Arnold J. Kremen, M.D., Ph.D.
N. Logan Leven, M.D., Ph.D.
Charles T. Rea, M.D., Ph.D.
Robert W. Utendorfer, M.D., M.S.

Associate Professor
Henry Buchwald, M.D., Ph.D.
John P. Delaney, M.D., Ph.D.
Theodor B. Grage, M.D., Ph.D.
John J. HagHn, M.D., Ph.D.
Arnold S. Leonard, M.D., Ph.D.
Donald G. McQuarrie, M.D., Ph.D.
Demetre Nicoloff, M.D., Ph.D.
Frank Quattlebaum, M.D., M.S.
Richard L. Simmons, M.D.
Henry Sosin, M.D., Ph.D.
W. Albert Sullivan, M.D., M.S.

Clinical Associate Prufessor
Stuart W. Arhelger, M.D., Ph.D.
George S. Bergh, M.D., Ph.D.
Davitt A. Felder, M.D., Ph.D.
David Gaviser, M.D., M.S.
Earl C. Hendrikson, M.D., M.S.
N. Kenneth Jensen, M.D.
Bernard G. Lannin, M.D., Ph.D.
Donald C. MacKinnon, M.D.
Maynard C. Nelson, M.D., M.S.
Frederick M. Owens, Jr., M.D.
Nathan C. Plimpton, M.D., M.S.
Bernard 1. Spencer, M.D.
Jacob H. Strichler, M.D., M.S.
Earl G. Yonebiro, M.D., Ph.D.

Assistant Professor
Robert C. Anderson, M.D., Ph.D.
Theodore Buselmeier, M.D.
Ronald Dietzman, M.D.
Robert Gilsdorf, M.D., Ph.D.
Robert Goodale, M.D., Ph.D.
Carl M. Kjellstrand, M.D.
Albert Mowlem, M.D., Ph.D.
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Clinical Assistant Professor
Samuel G. Balkin, M.D., Ph.D.
Robert B. Benjamin, M.D.
Emmanuel G. Baleos, M.D.
Coleman J. Connolly, M.D.
John A. Culligan, M.D.
Edward C. Emerson, M.D.
Harrison Farley, M.D.
William G. Gamble, M.D.
Joseph J. Garamella, M.D., Ph.D.
Bernard Gatt, M.D., Ph.D.
Jerome N. Grismer, M.D.
William F. Hartfield, M.D.
Hennan Heupel, M.D.
Lawrence D. Hilger, M.D.
Samuel Hunter, M.D., M.S.
Thomas L. Huseby, M.D.
Lyle V. Kragh, M.D.
James LaFave, M.D.
Louis C. Lick, M.D., M.S.
John H. Linner, M.D.
Felix A. McParland, M.D.
Stanley R. Maxeiner, M.D., M.S.
Daniel J. Moos, M.D.
Theodore A. Peterson, M.D.
David E. Raab, M.D.
Walter R. Schmidt, M.D.
William R. Scott, M.D., M.S.
Abbott Skinner, M.D., M.S.
Vernon D. Smith, M.D.
Lyle A. Tangen, M.D., M.S.
John F. Waldon, M.D.

Instructor
Cassius Ellis, M.D.
Ernesto Eusebio, M.D.
Havold Helseth, M.D.
Ernest Ruiz, M.D.
Lee Simso, M.D.
John Faker, M.D., Ph.D.

Clinical Instructor
John F. Alden, M.D., M.S.
Dale L. Anderson, M.D.
Frank J. Anker, M.D.
Manuel R. Binder, M.D.
Nonnan B. Bloom, M.D.
Donald A. Bolt, M.D.
John B. Brainerd, M.D., M.S.
Raymond E. Buirge, M.D.
Merrill D. Chesler, M.D.
Charles T. Eginton, M.D., M.S.
Robert S. Flom, M.D.
Leroy J. Fox, M.D.
Paul G. Gannon, M.D.
Donald W. Hannon, M.D.
Charles W. Hauser, M.D.
David F. Hickok, M.D.
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Carter W. Howell, M.D.
Alan C. Hymes, M.D.
Harry A. Johnson, M.D.
Joseph Kiser, M.D.
Clarence V. Kusz, M.D.
Donald L. Lamb, M.D.
Lawrence M. Larson, M.D., Ph.D.
Richard Larson, M.D.
Michael F. Lynch, M.D.
Walter L. Lynn, M.D.
Robert McCornack, M.D.
Charles Manlove, M.D.
Elmer J. Martinson, M.D.
Berton D. Mitchell, M.D.
Harvey M. Moral, M.D.
Glen D. Nelson, M.D.
Aaron A. Papennaster, M.D.

Frank T. Pilney, M.D.
John H. Rosenow, M.D.
Horace G. Scott, M.D., M.S.
Joseph L. Sprafka, M.D.
John Stafne, M.D.
William E. Stephens, M.D.
Robert Telander, M.D.
Neil M. Trotman, M.D.
Robert A. Van Tyn, M.D.
Richard E. YaDeau, M.D.
Richard J. Webber, M.D.
George Werner, M.D.
Darrell E. Westover, M.D.

Special Lecturer
Victor Gilbertsen, M.D., M.S.

Dr. Najarian conducts a seminar for students on the surgery clerkship.

The courses for medical students are designed to provide the student with
a basic knowledge of the pathophysiology of disease and to encourage applica
tion of basic science knowledge to clinical surgical diseases in both general and
the surgical subspecialties. The students are given an exposure to basic patho
physiology and a study of the etiology, pathogenesis, and diagnosis of various
surgical disease entities and how they relate to clinical surgery. In the third
year the student is given an opportunity to apply physiological knowledge to
surgical diseases through direct patient contact during the surgical externship
at the University Hospitals and at affiliated hospitals. In addition to the in
patient surgery externship, small group seminar sessions with individual mem-
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bers of the full-time staff are offered in the mornings when the students are
not involved in the operating room to provide close contact between the stu
dents and staff to review basic surgical problems. Particular emphasis is placed
upon the acquisition of basic diagnostic skills and upon development of a sound
physiological knowledge of surgical diseases. In addition, the student receives
instruction in operating room asepsis and pre- and postoperative care of surgi
cal patients.

Elective courses are offered in general surgery and all the surgical sub
specialties, primarily to increase the sCOpe of clinical exposure and give the
student an opportunity to participate in the fundamentals of surgical research.

ELECTIVE COURSES

5-50Of,w,s,su. EXTERNSHIP IN SURGERY AT UNIVERSITY HOSPITALS-TRANS
PLANTATION AND GENERAL SURGERY (Purple Surg). (Cr ar; prereq
regis med)

5-50lf,w,s,su. EXTERNSHIP IN SURGERY AT UNIVERSITY HOSPITALS-CARDIO
VASCULAR AND THORACIC PROBLEMS (Orange Surg). (Cr ar; prereq
regis med)

5-503f,w,s,su. EXTERNSHIP IN PEDIATRIC SURGERY, UNIVERSITY HOSPITALS AND
ST. LOUIS PARK CLINIC. (Cr ar; prereq regis med)

5-504f,w,s,su. EXTERNSHIP IN SURGERY AT UNIVERSITY HOSPITALS-GENERAL
SURGICAL PROBLEMS (Red Surgery). (Cr ar; prereq regis med)

5-5I Of,w,s,su. EXTERNSHIP IN SURGERY AT VETERANS ADMINISTRATION HOS
PITAL. (Cr ar; prereq regis med)

5-5I2f,w,s,su. EXTERNSHIP IN SURGERY AT HENNEPIN COUNTY GENERAL HOS
PITAL EMERGENCY ROOM. (Cr ar; prereq regis med)

5-5I3f,w,s,su. EXTERNSHIP IN SURGERY AT MT. SINAI HOSPITAL. (Cr ar; prereq
regis med)

5-5I4f,w,s,su. EXPERIMENTAL SURGERY-TUMOR IMMUNOLOGY. (Cr ar; prereq regis
med)

5-5I5f,w,s,su. EXTERNSHIP IN SURGERY AT UNIVERSITY HOSPITALS-SURGICAL
ONCOLOGY. (Cr ar; prereq regis med)

5-5I6f,w,s,su. EXTERNSHIP IN EMERGENCY ROOM, ST. PAUL·RAMSEY HOSPITAL.
(Cr ar; prereq regis med)

5-520f,w,s,su. EXPERIMENTAL SURGERY-SURGICAL RESEARCH LABORATORIES.
(Cr ar; prereq regis med)

5-52lf,w,s,su. SURGERY FOR FAMILY PRACTICE, ST. PAUL-RAMSEY HOSPITAL. (C.
al; prereq regis med)

5-522f,w,.,su. EXTERNSHIP IN GENERAL SURGERY, HENNEPIN COUl'JTY HOSPITAL.
(Cr ar; prereq regis med)
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Medical School

Urology (Urol)
Elwin E. Fraley, M.D., Professor and Director

Professor
Colin Markland, M.D.

Clinical Professor
Baxter A. Smith, M.D., M.S.

Associate Professor
Clyde Blackard, M.D.

Clinical Associate Professor
Samuel S. Beirstein, M.D.
Milton P. Reiser, M.D., M.S.
Richard S. Rodgers, M.D.

Assistant Professor
Alexander S. Cass, M.D.
Anthony Castro, Ph.D.
Arthur Y. Elliott, Ph.D.
Thomas R. Hakala, M.D.

Clinical Assistant Professor
David M. Anderson, M.D.
Robert W. Geist, M.D.
Bruce E. Linderholm, M.D.
Paul R. Hartig, M.D.

ELECTIVE COURSES

Gerald W. Koos, M.D.
Hugo Miller, M.D., M.S.
William E. Price,' M.D.
Edward J. Richardson, M.D.
Edgar A. Webb, M.D.

Instructor
Gerald W. Ireland, M.D.
Daniel C. Merrill, M.D.
Athanase Nicolaidis, M.D.

Clinical Instructor
Stanley J. Antolak, M.D.
William H. Card, M.D,
John P. Cooper, M.D.
David J. Dunlap, M.D.
Everette J. Duthoy, M.D.
Robert A. Flynn, M.D.
George L. Garske, M.D.
Roger R. Lundblad, M.D.
Gerald D. McEllistrem, M.D.
Ahmad Orandl, M.D.
Harold A. Reif, M.D., M.S.
Gordon W. Strom, M.D.
Theodore H. Sweetser, Jr., M.D.
Sbin Tanaka, M.D.
Joseph E. Twidwell, M.D.

5-180. EXTERNSHIP IN UROLOGY. (Cr ar; prereq regis med)

ADVANCED CREDIT COURSES

8-250. UROLOGICAL SURGERY

8-251. CYSTOSCOPY AND UROLOGY DIAGNOSIS

8.252. UROLOGICAL CONFERENCE

8-253. RESEARCH: UROLOGY

8.254. UROLOGICAL SEMINAR

8-255. UROLOGICAL-RADIOLOGICAL CONFERENCE

8-256. UROLOGICAL-PATHOLOGICAL CONFERENCE
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HOW TO USE THIS BULLETIN

This bulletin is the basic source of information ahout the College of
Veterinary ~!edicine. Prospective students should read it carefully and
keep it at hand for ready rderence. It is arranged in the following major
sections:

General In!ormation-Contains information applicable to all students.

Curricula and Admission Requirements-Contains information on
course requirements and admission policies for the Pre-Veterinary
and Professional programs.

Description of Courses-Gives a brief description of required and
suggested courses.

In addition to this particular bulletin, the student should also consult
the General Information Bulletin which tells about the University as a
whole. For more information regarding the pre-veterinary curriculum at
the University of Minnesota, the student is referred to the College of
Agriculture Bulletin. These bulletins can be obtained by writing to the
Office of Admissions and Records, University of Minnesota, St. Paul,
Minnesota 55101.

Explanation of Symbols Used

The following symbols are used throughout the course description
section and will carry no page footnotes:

o Courses through which it is possible for graduate students to prepare Plan B
papers.

t All COllTses listed before dagger must be completed before credit is granted.
§ 1'\0 credit is given if credit has been received for equivalent course listed

after section mark.

~ ~Ieans "concurrent registration in.'~

#. ~leans «consent of instructor."
6. ~leans "consent of the division. department, or school offering course:'

x After a course number means "course is offered more than 1 quarter."

September 21, 1971Volume LXXIV Number 19

UI\:IVERS1TY OF MINNESOTA BULLETIN

Published hy the Univprsity of Minnesota, Office of Admissions and Records, 105
Morrill Hall, ~linneapolis, ~Iinnesota .55455, February througb September inclusive. One
issue in February, 011t' issue in :.\fan·h, three issues in April, fouf issues in ~fay, three issues
in June, three issues in July, three issues in August, and two issues in September. Second
class postage paid at !vlinneapolis, Minnesota. Send change of address notices and other
communications to Office of Admissions and Records, Minneapolis, Minnesota 55455.

The contents of this bulletin and of other University bulletins, publications, or an
nouncements are subject to change without notice.
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College of Veterinary Medicine

GENERAL INFORMATION
The College of Veterinary Medicine at the University of Minnesota is

located in the southeast quarter of the St. Paul Campus, between Fitch and
Commonwealth Avenues, and extends from Boyd Avenue on the west to the
State Fair Grounds on the east.

Veterinary Medicine as a Career-Veterinary medicine concerns modern
medical science applied to animals. The study of veterinary medicine is con
cerned with providing the student with a thorough knowledge of the funda
mental biological and physical sciences as they relate to animal functions in
health and disease. In the clinical years, one correlates and applies this knowl
edge to the many areas of professional service. With this broad biological
knowledge and clinical training, the veterinarian may choose a career from
many challenging and interesting opportunities. Individuals interested in ani
mals and biology can find rewarding careers in the profcssion.

Professional Service and Activities-About 60 pcrcent of the veterinarians
in the United States are engaged in private practice, either general or special
ized. At present, this usually means caring for farm animals in rural areas or
companion animals in urban areas, or both, as in a general practice. Thcre is a
growing tendency to develop specialty practice concerned with only onc spc
cies, such as cattle or horses. Othcr specialty areas, such as obstetrics and
surgery, are also developing in both large and small animal practices.

A growing percentage of veterinarians in the United States are engaged in
fields other than private practice. ~lany have found careers in biomedical re
search. Increasing numbers of veterinarians are preparing thcmselves through
graduate training to specialize in careers devoted to rescarch amI teaching in
colleges and universities.

A large number of veterinarians serve as specialists, administrators, and
research scientists in industry and governmental agencies-state, national, and
international. Veterinary medical knowledge and skill contribute to tbe ad
vancement of science and the 11<'alth of animals and man in such agencies as
the Public Health Service, Department of Agriculture, United States Army,
United States Air Force, Atomic Energy Commission, National Aeronautics
and Space Administration, and the Food and Drug Administration. Industry
is employing an increasing number of vetcrinarians in research amI develop
ment and as specialists, consultants, and executives.

Future Opportunities in the Profession-At prcsent, the demand for doc
tors of veterinary medicine far exceeds thc supply. New areas of service are
constantly developing and expanding, such as space biomedical programs,
comparative medical research, and public health. With the tremendous growth
in population more food-producing animals are nceded and the expansion in
size of herds amI £locks offers new challenges and opportunitics. More families
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and more children mean a greater number of companion animals which will
need veterinary medical care. It has been estimated that we will need to in
crease the number of veterinarians in the United States from 26,000 to 44,000
by the year 1980 to keep pace with the expected demand for veterinary medi
cal service.

Historical Highlights-It has been said that veterinary medicine developed
contemporaneously with the domestication of animals. There is historical evi
dence that ancient peoples practiced this science and art. Records of formal
education in veterinary medicine go back to 1761 when a school for the study
of anatomy and diseases of animals was established at Lyons, France. The first
veterinary college was established in England late in the 18th century. In
1852 the first veterinary college in North America, the Veterinary College of
Philadelphia, was granted a charter. Since 1852, veterinary colleges have been
established throughout the United States. At present, there are 18 colleges of
veterinary medicine with approximately 5,000 students in attendance.

Veterinary Medical Education in Minnesota-The College of Veterinary
Medicine at the University of Minnesota came into existence as a result of a
combination of several factors. For a number of years the livestock industry
of the state of Minnesota had expressed the opinion that a college of veterinary
medicine was needed in this region. In 1945 many students from this state
were interested in obtaining an education in veterinary medicine. A combina
tion of student demand for veterinary medical education and the need of the
livestock industry for increased veterinary services and research in animal
diseases led to the appropriation of funds by the 1947 Minnesota State Legis
lature for the establishment of the School of Veterinary Medicine on the St.
Paul Campus of the University. The first class, admitted in the fall quarter of
1947, was graduated in the spring of 1951. From 1947 to 1954 veterinary
medicine was administered as a unit of the College of Agriculture, Forestry,
Home Economics, and Veterinary Medicine. In 1954 the School of Veterinary
Medicine became a separate unit of the Institute of Agriculture; in 1957 the
College of Veterinary Medicine was established as a separate college of the
University of Minnesota.

In 1956 the College of Veterinary Medicine at the University of Minne
sota was accredited by the Council on Education of the American Veterinary
Medical Association, subject to continued development and maintenance of
standards comparable to other accredited colleges of veterinary medicine.

Departments
The teaching and research activities of the College of Veterinary Medicine,

University of Minnesota, are housed in five major and several minor buildings.
Some of the buildings and facilities will be discussed briefly in the following
paragraphs. (The number in parentheses following the unit name gives the
numbered location on the accompanying map.)

Veterinary Anatomy (I)-This department is located on the first and sec
ond floors of the Veterinary Science Building and offers courses in anatomy,
histology, embryology, and neuroanatomy. A laboratory housing an electron
microscope is also located in this department.
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Departments

Veterinary Medicine (2) (3) (4)-This department is located in the Univer
sity Veterinary Hospitals, Temporary East of Haecker Building, and Veterinary
Anatomy Building. Courses in diagnosis, prevention, and treatment of animal
diseases are taught to third- and fourth-year students. Business methods and
forensic veterinary medicine and other related courses are also taught in this
department.

Veterinary Microbiology and Public Health (I)-This department occupies
the third floor of the Veterinary Science Building and is concerned with teach
ing and research in the areas of microbiology, immunology, mycology, virology,
epidemiology, food hygiene, and public health.

Veterinary Obstetrics and Gynecology (2)-Located in the University Vet
erinary Hospitals, this department offers courses in obstetrics and reproductive
diseases to third- and fourth-year veterinary students.

Veterinary Pathology and Parasitology (I)-Courses in animal pathology
and parasitology are offered by this department which occupies the first and
second floor of the Veterinary Science Building. The department supervises and
operates the clinical laboratories and necropsy laboratory which are located in
the University Veterinary Hospitals. A laboratory housing an electron micro
scope is also located in this department.

Location of Facilities-College of Veterinary Medicine
1) Veterinary Science Bldg.

2) Veterinary Hospitals

3) Temporary East of Haecker Hall

4) Veterinary Anatomy

5) Veterinary Diagnostic Laboratory
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Veterinary Physiology and Pharmacology (1) (:3) (2)-Located in Temporary
East of Haecker, University Veterinary Hospitals, and on the first floor of the
Veterinary Science Building, this department is responsible for teaching courses
in physiology, pharmacology, toxicology, and physiological chemistry.

Veterinary Surgery and Radiology (2)-This department is located in the
University Veterinary Hospitals. Courses in surgery, radiology, hereditary
diseases, and radiobiology are offered by this department.

Veterinary Diagnostic Laboratory (5)-Located in the Veterinary Diag
nostic Laboratory Building, this laboratory serves as the official veterinary
diagnostic laboratory for the state of Minnesota. Diagnostic laboratory tech
niques and procedures are taught to graduate and undergraduate students.

University Veterinary Hospitals (2)-The University Veterinary Hospitals
provide facilities for the medical and surgical treatment and the hospitalization
of household pets and domestic animals. Facilities are available to hospitalize
cattle, horses, sheep, and swine, as well as dogs, cats, and other small animals.
Clinical laboratories and radiologic services are available within the building.
Faculty from most departments in the college participate in the daily teaching
program carried out in the University Veterinary Hospitals. The diagnosis and
treatment of animal patients, under staff supervision, enables students to learn
the applied aspects of medicine, surgery, radiology, and obstetrics. The clinical
laboratories provide opportunities for learning the application of principles of
parasitology, pathology, microbiology, and chemistry to diagnosis and treat
ment of diseases of animals.

Ambulatory Clinics-Ambulatory clinics take veterinary care to animals on
farms. They are designed to provide experience to students in handling cases
on the farm and supplement the training received in the veterinary hospital.
Ambulatory clinics are an essential and integral part of the clinical training in
veterinary medicine to prepare students for large-animal practice. One aspect
of this service consists of providing veterinary medical care to animals on
University farms and to animals on farms within reasonable distance from the
St. Paul Campus. Another service, staffed by members of the Department of
Veterinary Obstetrics and Gynecology, is designed to provide clinical training
and experience in diseases of reproduction.

Preventive veterinary medical programs are another service designed to
provide students with experience in the applied aspects of preventive medicine.
Total herd health programs are provided in beef, swine, and dairy herds as
well as horse farms which serve as model systems to teach the principles of
preventive veterinary medicine.

Other Facilities-The library of the College of Veterinary Medicine is lo
cated on the fourth floor of the Veterinary Science Building. The library con
tains all current veterinary journals as well as many books and current peri
odicals from related fields such as medicine, animal science, and biological
sciences.

The facilities of the Minneapolis Health Department, Minnesota Livestock
Sanitary Board, the Animal Disease Eradication Division of the United States
Department of Agriculture, and food industries in the state are also utilized in
the teaching of the public health aspects of veterinary medicine.
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Student Affairs

Special Services
Faculty Advisers-Each class in the College of Veterinary Medicine has an

adviser. In addition, each incoming student is assigned to a faculty adviser.
Each adviser has a limited number of advisees in order to provide more indi
vidual attention. The faculty adviser assists the student in all aspects of his
professional development and makes use of available faculty and University
personnel services to further his development. Students are urged to consult
their advisers regarding any matter of concern.

Pre-Veterinary Medicine Advisers-Faculty advising for students enrolled
in the pre-veterinary medicine curriculum in the College of Agriculture is pro
vided by the Office of the Assistant to the Dean, 301 Veterinary Science Build
ing. This office also provides assistance in program planning for high school
students and students in other colleges who plan to apply for admission to the
College of Veterinary Medicine.

International Veterinary Medicine-The college is involved in courses and
programs for the education of both national and foreign students in interna
tional veterinary medicine with special emphasis being given to animal health
and to increasing animal production on a world-wide basis. Faculty advising in
terms of academic programs and special services are provided to the students
involved. Special emphasis is given to needs of graduate students.

Continuing Education Programs
The College of Veterinary Medicine regularly schedules continuing edu

cation courses for members of the veterinary medical profession. These courses
are intended to update the profession through the presentation of new de
velopments in research, clinical procedures, and concepts.

Constituent veterinary medical associations may also request specific courses
for their organizations. Sessions include 1- or 2-day conferences or seminars;
regularly scheduled meetings once each week, and the opportunity to register
for fourth-year elective courses.

Student Affairs
Dean's Student Advisory Committee-The purpose of this committee, com

posed of one elected representative from each class in the college and the
president of the Student Chapter of the American Veterinary Medical Associa
tion, is to provide communication and act as an advisory group to the Office
of the Dean on matters affecting the welfare of students, faculty, and the
University.

Honor System-Under the provisions of the Student Self-Government Hon
or System, the students of the College of Veterinary Medicine, rather than the
faculty, monitor examinations and quizzes. The honor system is operated on
the assumption that honesty prevails among the students. Students place them
selves on their honor not to give or receive aid during examinations. The re-
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sponsibility of honesty is between students, as the faculty does not place the
student on his honor.

If a student should observe dishonesty during an examination period, he
may take some appropriate step at the time to halt the dishonest act, or may
report the incident later to the Honor Case Commission of the college. The
Honor Case Commission, comprised of students from the various classes, con
siders confidentially the various aspects of the situations reported. If scholastic
dishonesty has occurred, the commission recommends to the Committee on
Admissions and Scholastic Standing of the faculty an appropriate penalty to
be levied against the offending student.

The honor system is essentially a preventive, rather than a punitive system.
New students are provided with an explanatory brochure and the system is
explained during the program for new students by a member of the Honor
Case Commission. Students may discuss the honor system further with mem
bers of the Honor Case Commission.

University of Minnesota, Student Chapter, American Veterinary Medical
Association-This is the students' professional organization which performs a
variety of functions on behalf of the student body and the college. Some of the
major activities of the Student Chapter AVMA include: (1) annual College of
Veterinary Medicine Open House (Sunday in May); (2) a Minnesota State
Fair Booth; (3) maintaining a Speakers' Bureau which provides speakers for
groups within 60 miles of the campus; (4) publishing semi-annually the Min
nesota Veterinarian; (5) sponsoring lectures by prominent scientists; (6) spon
soring social events. In most instances the Student Chapter AVMA activities
represent joint efforts with the college, the alumni, and/or the Minnesota Vet
erinary Medical Association.

Phi Zeta-The national honor society of veterinary medicine which recog
nizes and promotes scholarship and research in matters pertaining to the wel
fare and diseases of animals. The local chapter, among its activities, sponsors
lectures by outstanding scientists in fields related to veterinary medicine.

St. Paul Campus Student Board of Colleges-The board directs and co
ordinates student activities on the St. Paul Campus and encourages student
leadership. Its membership is drawn from the five colleges located on the cam
pus. The board cooperates with the Minnesota Student Association, brings
questions from the student body to the attention of the colleges, and discusses
matters of general interest to students and faculty.

St. Paul Campus Student Center-The Student Center Board of Governors
guides the activities of the Student Center, the focal point for social activities
on the St. Paul Campus. A varied recreational program is provided which
enables the student to exercise and improve special skills and hobbies. The
membership of the SCBG is drawn from the five colleges on the campus and
includes graduate students and faculty.

St. Paul Campus Gymnasium-The St. Paul Campus Gymnasium provides
extensive facilities including a swimming pool, tennis courts, basketball courts,
handball courts, and equipment for a great variety of other sports. Students
and their families may avail themselves of these facilities.

8



Housing Facilities on the St. Paul Campus

Other Activities-Students enrolled in the College of Veterinary Medicine
have available to them a varied program of extracurricular activities. In a large
institution such as the University of Minnesota, organized groups and facilities
may be found which satisfy the needs and interests of all.

Student Services
The agencies listed below are available to provide student services at any

time and may be consulted directly or by referral of a faculty adviser.

Student Housing Bureau-For help in finding a suitable room or apartment a student
may consult this bureau. The St. Paul Campus office is located at 190 Coffey Hall.

Student Counseling Bureau~This hureau provides help and advice on personal prob
Ipms and on problems of vocational choice. Representatives are available at 190 Coffey
Hall (St. Paul Campus). The Minneapolis Campus office is located in 101 Eddy Hall.

Student Activities Bureau-This bureau has offic(>s in Temporary North of Mines
Building (Minneapolis Campus), and 190 Coffey Hall (St. Paul Campus). Representatives
and the program consultants from the St. Paul Campus Student Center, the Coffman
Memorial Union, and the West Bank Union aTe helpful in the planning and CarTYln~ out
of extracurricular activities.

Office of Student Financial Aid-If a student is in need of financial counseling or
aid, hc may contact the office located in 190 Coffey Hall (St. Paul Campus).

Student Employment Service--For a part-time job on or off campus a student may
apply to the Office of the Dean, College of Veterinary Medicine, 301 Veterinary Science
Building, or. to the Student Employment Service, 30 WulIing Hall (Minneapolis Campus).

Study Skills-Help may he obtained for improvement of study skills such as reading
at the Reading and Study Skills Center, 190 Coffer Hall (St. Paul Campus); 106 Eddy
Hall (Minneapolis Campus); or at the Department of Rhetoric, 230 Agricultural Engineer
ing Building (St. Paul Campus).

Speech and Hearing Problems-A student who feels he bas problems with his speech
or hearing may contact the Speech and Hearing Clinic for consultation. Appointments for
appraisal or elinical treatment can be made through the secretary at 190 Coffey Hall (St.
Paul Campus).

Veterans' Benefits-Office of Admissions and Records. 130 Coffey Hall (St. Paul
Campus) and 105 Morrill Hall (Minneapolis Campus).

Adviser to Foreign Students-Foreign students should keep in contact with the ad
viser for foreign students, 190 Coffey Hall (St. Paul Campus).

Health Problems-Consult the Health Service staff, University Health Service (St.
Paul or Minneapolis Campuses).

Coordinator of Religious Activities-190 Coffey Hall (St. Paul Campus) and 306
Walter Library (Minneapolis Campus).

Housing Facilities on the St. Paul Campus
Single students attending the University of Minnesota on the St. Paul Cam

pus may live in University residence halls, in private homes, rooming hOllses,
or apartments. Information about all housing facilities may be obtained from
the St. Paul Off-Campus Housing Office, 190 Coffey Hall (SI. Paul Campus).

Bailey Hall, a coeducational residence is the only residence hall on the St.
Paul Campus. Residents of Bailey are served meals in the Dining Center which
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are included in a required contract for the academic year (3 quarters). The
Bailey Hall rate for 1971-72 is $376 per quarter. Further information may be
secured by writing to the Housing Office, 180 Wesbrook Hall, Minneapolis,
Minnesota 55455.

Married students with children may live in University-owned housing in
Commonwealth Terrace Cooperative, an apartment development on the St.
Paul Campus. The one-bedroom units rent for $88 per month, the two-bedroom
units for $100 per month based on the 1971-72 rates. The units are unfur
nished except for stove and refrigerator. Rent includes all utilities, except tele
phone. Further information and applications may be obtained by writing to:
Commonwealth Terrace Co-op, 1295 Gibbs Avenue, St. Paul, Minnesota
55108.

Counselors in the Off-Campus Housing Office will assist students in locat
ing suitable housing in off-campus locations, or they may use the listing ser
vice independently to locate housing. Students with problems concerning their
living environment also should talk with a counselor.

Rents for Single sleeping rooms range from $40 to $60 per month and
double rooms range from $35 to $50 per student per month. Eating accommo
dations are available in the University-operated Dining Center on a per-meal
basis or by quarterly contract, and in student-operated cooperatives close to
campus.

Off-campus apartment rents vary from $100 to $240 per month and may
be furnished or unfurnished. Listings of apartment vacancies throughout the
Twin Cities are available. A married student may find it advisable to come
to the campus alone and take temporary housing until suitable quarters for
the entire family are found.

Mobile horne parking space is not provided at the University, but there are
private mobile home parks outside the Twin Cities limits and, upon request,
a list of their locations will be sent out.

Estimated Expenses per School Year
Tuition and Student Services Fees: Total

Resident ($296 per quarter) ,................... $ 888
Nonresident ($647 per quarter) $1,941

Microscope, Dissecting Set, Insurance on Equipment (first year only) $400-600
Books, Laboratory Equipment, and Fees ,............... $150-200

The above expenses do not include room and board, laundry and clothing
expenses, as well as costs for recreation, travel, and other incidentals. For more
information see the current University of Minnesota General Information Bulle
tin.

Awards and Scholarships
Students in the College of Veterinary Medicine are eligible to compete for

specific awards and scholarships in veterinary medicine as well as scholarships
available to all University students.

10



Description of Courses

Physiological Hygiene
ELECTIVE COURSES

5-380. APPLIED HUMAN NUTRITION. (3 cr; prereq regis med)

5-386. PUBLIC HEALTH ASPECTS OF CARDIOVASCULAR DISEASE. (3 cr; prereq
regis med)

Public Health Administration
ELECTIVE COURSES

5-002. ELEMENTS OF PUBLIC HEALTH I. (3 cr; prereq regis med; offered fall qtr)

5-005. TOPICS IN PUBLIC HEALTH. (er ar; prereq regis med)
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Loans and Financial Aids

For additional information concerning awards and scholarships, contact
either the Office of the Dean, College of Veterinary Medicine, 301 Veterinary
Science Building, or the Office of Student Financial Aid, 107 Armory (Min
neapolis Campus).

Those awards and scholarships which are limited to veterinary medical
students include the following:

Caleb Dorr-Annual cash awards are presented to the individual with the hi~hest

cumulative grade point average in the freshman, sophomore, and junior classes. The high
est ranking individual in the graduating class is awarded a gold medal.

Minnesota State Veterinary Medical Association-A plaque is ~warded to the out
standing senior student in clinical veterinary medicine. In addition, an annual cash award
is given to a sophomore student based on need and scholarship.

Women's Auxiliary to the American Veterinary Medical Association-An annual cash
award to the senior student who has made outstanding contributions to student activities
on the campus.

Women's Auxiliary to the Minnesota State Veterinary Medical Association-A cash
award is made annually to the junior student in the College of Veterinary Medicine se
lected on the basis of need and scholarship.

Auxiliary to the Student Chapter of the American Veterinary Medical Association
Annual cash awards to students whose wives are members of the auxiliary.

Dnluth Kennel Clnb Award-Cash awards made to outstanding junior students show
ing the most prOlnise and interest in small animal medicine.

Carl Schlotthauer Memorial Surgery Award-This award is made to a senior veteri
nary student demonstrating outstanding ability in veterinary surgery.

Veterinary Medical Alumni Scholarship Fund-This fund, provided through the
generosity of the alumni of the college, provides scholarship aid to worthy students en
rolled in the college.

Harvey H. Hoyt Memorial Scholarship Award-An annual award to be made in
memory of Dr. Harvey H. Hoyt to an outstanding senior student in the College of Vet
erinary Medicine on the basis of scholarship and intent to pursue a career in teaching
and research in veterinary medicine with a preference to be made for students with in
terests in clinical veterinary medicine.

Ned E. Olson Memorial Scholarship Award-An annual award will he made in the
memory of Dr. Ned E. Olson to the senior student in the College of Veterinary Medicine
who has demonstrated the most proficiency and professional promise in the field of large
animal medicine.

R. Steven Kufrin Memorial Award in Veterinary Surgery-An award for the out
standing junior student in the field of large-animal surgery,

Merck Veterinary Medicine Award-A Merck VeterinanJ Manual is awarded to a
junior and a senior student in the College of Veterinary Medicine on the basis of their
scholastic records and dedication to clinical veterinary mpdicine.

Caleb Dorr Special Schclarship Prizes-An award is presented to all students in the
Colleges of Agriculture, Forestry. Home Economics, and Veterinary Medicine who have
had 2 or more quarters of work in these colleges with an accumulative GPA of 3.50 or
better.

Alpha Zeta Traveling Scholarship---When a veterinary student receives this award, it
is used to help defray the expenses of sending the president of the student chapter to the
annual meeting of the American Veterinary !\.1edical Association.

Twin Ports Dog Training Club Award-An annual cash award to a senior student
with intentions of specializing in the care of small animals.

Women's Auxiliary to the Wisconsin Veterinary Medical Association~A scholarship
is a\\'urded to a \Visconsin resident who is enrolled as a junior in a college of veterinary
medicine. The sele(.~:on is made on the basis of grade point average.
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General Information

Upjohn Awards-A cash award is presented to each of two senior students, one for
proficiency in large-animal clinical medicine and one for proficiency in small-animal clini
cal medicine.

Pfizer Award-This is a cash award presented to a junior student on the basis of
scholarship, leadership, and financial need.

Minneapolis Kennel Club Scholarship in Veterinary Medicine--This scholarship is
established to provide recognition and financial assistance to qualified students in veteri
nary medicine at the University of Minnesota. Preference shall be given to (a) residents of
Minnesota with (b) special interest in the treatment of small animals,

Ralston Purina Summer Work Scholarships-Awarded to two students of veterinary
medicine who have completed their junior year. This award is based On scholarship and
participation in extracurricular activities.

Loans and Financial Aids
In general it is the responsibility of the interested student to obtain, to

complete, and to submit appropriate application forms. Loans which are ad
ministered by the Office of Student Financial Aid of the University of Minne
sota or by the Women's Auxiliary of the American Veterinary Medical Asso
ciation are as follows:

The Women's Auxiliary of the American Veterinary Medical Association has funds
for loans which may be made to junior and senior veterinary students or to graduate stu
dents. The limit of indebtedness allowed is $1,000, The interest rate is 4 percent per annum.

The Reue! Fenstermacher Student Loan Fund for Veterinary Medicine has been
established to provide loan assistance to needy students in the College of Veterinary f\.1edi
cine who are making satisfactory progress toward a degree from the coJ)£>Re and who indi
cate a sincere intention of completing the requirements for the degree. The limitations and
interest rate are the same as those listed under University of Minnesota student loan funds.

Health Professions Student Loan Program-Federal Health Professions Student Loans
are available to students in the College of Veterinary Medicine. Maximum loans under the
federal program are $2,500 per year, but the average loan generally will be less than this
amount. Information and application forms may be obtained from the Office of the Dean,
College of Veterinary Medicine, 301 Veterinary Science Building, or, the Office of Student
Financial Aid, 107 Armory (Minneapolis Campus),

Health Professions Scholarship Program-These funds are intended to provide assis
tance "'to students of exceptional financial need who need such financial assistance to
pursue a course of studr... :. ~faximt1m scholarships are $2,500 per year. with the aver
age award considerably smaner than this. This aid is "packaged" with Health Professions
loans and it is not necessary to file separate applications for each. It is possible for a stu
dent to be eligible for Health Professions loans but not for Health Professions scholarships.
However, students should not expect to receive a scholarship without taking a loan.

Guaranteed Student Loans-Loans of up to S1,.500 per year are available from rour
local lending agency if it participates in the Guaranteed Student Loan Program. It is the
applicant's responsibility to complete arrangements with the lender of his choice. ~fany

lending agencies Hmit these loans to regular customers, or dependents of regular customers,
and not an participate. The federal government will pay the 7 percent simple interest
while the student is in school if the family adjusted income is less than $15,000. or if the
student has heen independent of family support and tax exemption daims for the preceding
12 months. Repayment installments and 7 percent simple interest are paid by the student
beginning 9 to 12 months after termination of studr or graduation. It is recommended that
applicants use the forms provided by the Office of Student Financial Aid, 107 Armory
(Minneapolis Campus), or the Office of the Dean, College of Veterinary Medicine, 301
Veterinary Science Building. Forms are often available at banks, but they do not have the
special instruction sheet provided by the University.

The Women's Auxiliary to the Minnesota Veterinary Medical Association provides
funding for loans which can be arranged on short notice for students enrolled in the
college in amounts up to $.500.
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CURRICULA AND ADMISSION REQUIREMENTS

Preparation for a career in veterinary medicine requires completion of the
minimum course requirements of the preprofessional curriculum and the 4
year professional curriculum for the doctor of veterinary medicine (D.V.M.)
degree granted by the College of Veterinary Medicine. The preprofessional
curriculum can be completed in the College of Agriculture of the University
of Minnesota or at any accredited college that offers the required courses.
Faculty advising for pre-veterinary medical students enrolled in the College of
Agriculture is provided by the Office of the Dean of the College of Veterinary
Medicine.

Human Rights-The Board of Regents has committed itself and the Uni
versity of Minnesota to the policy that there shall be no discrimination in the
treatment of persons because of race, creed, color, sex, or national origin. This
is a guiding policy in the admission of students in all colleges and in their
academic pursuits. It is also to be a governing principle in University-owned
and University-approved housing, in food services, student unions, extracur
ricular activities, and all other student and staff services. This policy must also
be adhered to in the employment of students either by the University or by
outsiders through the University and in the employment of faculty and civil
service staff.

High School Preparation

The student who plans to entcr college in a pre-veterinary medical pro
gram should give consideration to taking all the mathcmatics and sciencc
courses available to him in his high school program of studies. Students who
desire to gain admission to the College of Agriculture must meet the general
requirements listed in the University of Minnesota General Information Bulle
tin.

The following high school units are required for admission to the College
of Agriculture:

3 units in English, 1 unit in f'Iemelltary algebra, I unit in plane geometry, and
1 unit in higher algehra or equivalent, and 1 or more units in natural science or
agrkulture.

In addition, completion of trigonometry while in high school is recom
mended as the student with an acceptable performance will not be required
to take trigonometry at the college level. The prospective student is also en
couraged to include biology, chemistry, and physics in his high school program.

Preveterinary Curriculum

A mmm1Um of 90 quarter credit hours of collegc-level course work is re
quired of all students prior to entrance into the College of Veterinary Medi
cine. All course work applicable toward mccting the minimum pre-veterinary
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Curricula and Admission Requirements

requirements should be evaluated with the A-F letter grading system except
when a college does not offer a course under that grading system or advanced
placement (exemption) is given.

Distribution Requirements-The University of Minnesota believes that all
of its students, whatever their area of specialization or their vocational goals,
should hold in common the search for a liberal education. In the broadest sense
a liberal education is one which frees us from the limitations placed by ignor
ance on our powers of judgment and choice. More specifically, a liberal edu
cation asks of us that we seek control over the general intellectual instruments
for acquiring and communicating knowledge, primarily the instruments of lan
guage and number; that we seek understanding of the ways in which scientists
contribute to man's knowledge of himself and his environment; that we seek
historical and philosophic perspective on the nature of our own lives and the
world in which we live; and that we seek appreciation of the creative insights
into life and nature provided by literature and the arts. To help students
achieve the goals of liberal education, the College of Veterinary Medicine ex
pects each student to distribute some part of his preprofessional course work in
areas of study other than those most closely linked to veterinary medicine.

Distribution requirements in liberal studies have been established by the
All-University Council on Liberal Education for all programs leading to a
Bachelor's degree conferred by the University. All students entering the Col
lege of Veterinary Medicine fulfill these requirements prior to their admission
as the area requirements are incorporated in the minimum pre-veterinary re
quirements.

Required Areas of Study-The required areas of study, including the num
ber of quarter credits for admission to the College of Veterinary Medicine, are
as follows:

1. Communication, Language, Symholic Systems
English. Communication (8-12 cn>dits)

Mathematics (5-15 credits)
Trigonometry, college algebra, or equivalent (number of credits will depend
on high school math background)

Public Speaking (3-4 credits)

2. Physical and Biological Sciences
Chemistry (25-30 credits)

General inorganic and qualitative, organic (not terminal), and quantitative;
all courses must include laboratory

Physics (10-15 credits)
Should include mechanics, heat, electricity, sound, and light; all courses must
include laboratory.

Biology (10-12 credits)
General biology, zoology, or zoology and botany; all courses must include
lahoratory.

3. Man and Society (8 or more credits)
An introductory course in agricultural economics or economics. Additional courses
may be selected from the following areas: Agricultural economics or economics,
anthropology, geography, history, political science, psychology, social science, or
sociology.
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Professional Curriculum

4. Artistic Expression (8 or more credit,)
May be selected from the following areas: Art, literature, or music.

5. Electives
An introductory COUfse in genetics is recommended in that it fulfills a requirement
of the first-year program in the College of Veterinary Medicine.

Additional electives may be selected on the basis of the studenes interest in a
broad educational program. Students planning a career in veterinary medical prac
tice are encouraged to take courseS in animal nutrition and business management.
Students planning academic or research careers should ,give consideration to addi
tional chemistry, physics, and mathematics while those lacking experience and
knowledge of food-producing animals may wish to elect courses in the animal
sciences.

Recommended Pre-Veterinary Courses-Suggested courses for the pre-vet
erinary medical student enrolled in the College of Agriculture that meet the
minimum requirements listed above are as follows:

1. Communication, Language, Symbolic Systems (17-20 credits)

Rhet 1-101, I-I02-Freshman communication requirement (8)
Rhet I-222-Public Speaking (4)
Math 1-008, I-Ill-Trigonometry; College Algebra, Analytic Geometry (8)
(or) Math I-I41-Algebra Probability, Pre-Calculus (5)

2. Physical and Biological Sciences (48-49 credits)
Chern 1-004, 1-00.5-General Principles of Chemistry (10)

Chern I-OOB-Principles of Solution Chemistry (4)

Chem 3-100, 3-IOI-Quantitative Analysis (5)
Chern 3-301, 3-302-0rganic Chemistry (10)

Phys 1-031, 1-032-General PhysiC', (10)

BioI I-OIl-Biology (5)

One of the following:
BioI 3-0ll-Animal Biology (5)
Zool 1-013-General Zoology (4)

3. Man and Society (8 or more credits)

See above
AgEe 1-020 (5)

4. Artistic Expression (8 Or more credits)

See above

5. Electives
See ahove

GCB 3-022-Genetics (4)

Professional Curriculum
Procedure for Applying for Admission-Enrollment in the professional cur

riculum of the College of Veterinary Medicine is limited. Admission require
ments must be satisfied before or during the academic year in which the stu
dent makes application. Application materials should be obtained from the
Office of Admissions and Records, 130 Coffey Hall, University of Minnesota,
St. Paul, Minnesota 5510l.

All candidates are required to take the Veterinary Aptitude Test (Psycho
logical Corporation) and other selected tests. Further information concerning
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Curricula and Admission Requirements

Dr. Caroline M. Czarnecki, Associate Professor,
Department of Veterinary Anatomy and first year
students review the embryology of the fetal pig.

these tests will be provided with admission materials or mailed to applicants
by the Student Counseling Bureau, University of Minnesota. The results of
these tests will be forwarded to the Office of Admissions and Records.

The completed application form for admission should be returned to the
Office of Admissions and Records as soon as possible, but not later than No
vember 1.5 preceding the fall quarter you wish to enter (approximately 1 year
prior to desired entrance).

Students who have taken their pre-veterinary work at colleges or univer
sities other than the University of Minnesota must submit, or have forwarded
to the Office of Admissions and Records two complete transcripts at the time
of application. All applications submitted (unless applicant was previously
registered in the University of Minnesota) must be accompanied by a $10
credential examination fee. Consideration will not be given to applications not
accompanied by the credential examination fee. Remittance by check, money
order, or bank drafts should be made payable to the University of Minnesota
and be securely attached to the application form. Please do NOT send cash.
Each term, as subsequent course work is completed, the applicant is respon
sible for submitting additional transcripts to the Office of Admissions and
Records.

Selection of Candidates-Students are selected for admission to the first
year of the professional curriculum on the basis of their scholastic attainment,
their performance on tests required for admission, as well as their interest,
character, and personal fitness for a career in veterinary medicine. Preference
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Professional Curriculum

is given to residents of Minnesota, followed by residents of adjoining states
which do not have veterinary medical schools. Applications of othcr nonresi
dents who have special reasons for attending the College of Veterinary ~Iedi

cine at the University of .\Iinnesota may be considercd.
In the selection of candidates for admission to the College of Veterinary

lVledicine a personal interview by members of the vetf'finary faculty or other
persons designated by the dean of the college may be required. Selection of
candidatcs will be made as rapidly as possible following receipt of the appli
cation, transcripts, refercnccs, and test scores. Candidates will be notified of
the status of their application by approximately March 1.5. At this time can
didates may be granted a final acceptance, a provisional acccptance, a delay in
decision pending receipt of fnrther information (grades, references, test re
sults), or may be informed that their application is no longer being considered
for admission to the class.

If, after having been granted a provisional acceptance, the candidate main
tains an academic rccord of at least the quality exhibited at tbe time of pro
visional acceptance and in all othcr respects gives promise of becoming a suc
cessful student and a professional person, the committee will authorize a final
acceptance. A final decision will not be made on an applicant in this category
until a transcript showing the completion of the pre-veterinary medical re
quirements has been received and evaluated.

Procedure Following Application-All applicants will be informed by ap
proximately March 1.5 as to the status of their application. All correspondence
relative to any application or to admission requirements of the College of
Veterinary Medicine should be sent, in writing, to the Office of Admissions
and Records, 130 Coffey Hall, University of Minnesota, St. Paul, ~Iinnesota

.55101. Accepted applicants will receive a statement for a preliminary fee of
$.50 to be applied on the tuition for the first quarter. This fee must be paid
within a specific period of time after receipt of the statement and is nonre
fundablo after July 1.

Registration-If you are accepted for admission, the dates and detailed in
strnctions for registering will be included in the information that is sent to you.
New students who do not register within 24 hours of the announced deadline
for registration will be dropped from the admission list.

Equipment-All students are required to provide their own microscope
and will receive information as to the necessary minimum specifications of the
microscope at the time of acceptance. If a used microscope is being considered
for purchase, it is necessary to have the cquipment examined and approved
by the Department of Veterinary Anatomy. This microscope is required in
many courses in the professional curriculum. In addition to a microscope and
textbooks, the student will be expected to purchase certain special items of
clothing and some instruments.

Special Meetings for Applicants to College of Veterinary Medicine-The
University of Minnesota Preveterinary Medicine Club arranges two meetings
each year which are of special interest to applicants to the College of Veteri
nary Medicine. Prior to November 15 a panel discussion on admission to the
College of Veterinary Medicine is presented. During the winter quarter, micro-
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Curricula and Admission Requirements

scopes presently in use by the first-year class are on display and specifications
of this required piece of equipment are reviewed.

Applicants interested in attending these meetings should write directly to:
The Vice-President
Preveterinary Medicine Club
301 Veterinary Science Building
University of Minnesota
St. Paul, Minnesota 55101

Degrees Offered-The College of Veterinary Medicine will recommend
students for the following degrees:

Bachelor of Science (B.s.) degree without designation, following comple
tion of the first 2 years of studies in veterinary medicine with a grade point
average of 2.00 or above and completion of a minimum of 200 credit hours, of
which 110 credits are completed in the College of Veterinary Medicine. Stu
dents taking the B.S. degree must have completed the distribution requirements
in liberal studies established by the Council on Liberal Education of the Uni
versity of Minnesota and recommended for all programs leading to the Bache
lor's degree conferred by the University.

Doctor of Veterinary Medicine (D.V.M.) degree, following satisfactory
completion of the 4 years of the professional curriculum with a grade point
average of 2.00 or above and completion of a minimum of 242 credit hours in
the professional curriculum.

Honors-Students completing the first 2 years in the college may graduate
"with distinction" if they have maintained a grade point average of 3.00 or
above and "with high distinction" if they have maintained a grade point aver
age of 3.50 or above while enrolled in the college.

Course Requirements-All members of a given class follow a 4-year cur
riculum based on the standards established by the Council on Education of the
American Veterinary Medical Association. The course requirements of the first
3 years are identical for a given class, the first 2 of which are devoted to
courses in the basic sciences, including anatomy, biochemistry, pathology,
parasitology, pharmacology, physiology, and microbiology.

Beginning with the second year, clinical experience is gained and knowl
edge of the fundamentals of normal and abnormal functions of the body are
integrated and expanded in relation to prevention of diseases. Summer clinics
(9 credits) are required between the third and fourth year. Elective credits
( 17) in the fourth year are selected on the basis of the student's interest in
food-producing or companion-type animals as well as other fields of special
interest. Required courses for the D.V.M. degree and elective courses available
to the fourth-year student are identified in this bulletin in the Description of
Courses section.
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DESCRIPTION OF COURSES
Courses required for the D.V.M. degree are listed according to the depart

ments which offer them with the exception of the following two courses which
must be completed in the first year.
GCB 3-022. PRINCIPLES OF GENETICS. (4 cr)

Offered by the Department of Genetics and Cell Biology, College of Biological
Sciences.

MdBc 5-600, 5-601. PHYSIOLOGICAL CHEMISTRY. (12 cr)
Offered by the Department of Biochemistry, Medical School.

Elective courses available to the fourth-year students are identified in group
ings entitled "Other Course Offerings" also listed by departments.

Department of Veterinary Anatomy (VAna)
Professor

Alvin F. Weber, D.V.M., Ph.D., head

Associate Professor
Caroline M. Czarnecki, Ph.D.
Thomas F. Fletcher, D.V.M., Ph.D.

Assistant Professor

Robert F. Hammer, D.V.M., Ph.D.
Everett H. Heath, V.M.D., Ph.D.
Walter J. Mackey, D.V.M., M.P.H.
James C. Vanden Berge, Ph.D.

Instructor

William D. Martin, M.S.

REQUIRED COURSE OFFERINGS

5-201. ANATOMY OF THE DOG. (5 cr; prereq #)
Detailed study of gross anatomic structure and function. The dog is utilized as a
type species to introduce nomenclature and principles of marnmalian gross anatomy;
comparisons are made with the cat.

5-202. VETERINARY COMPARATIVE ANATOMY. (5 cr; prereq 5-201, #)
Comparative study of the structural and functional gross morphologic features of
domestic animals, including: horses, cattle, sheep, and swine. A survey of the
structure of the chicken is included.

5-230. VETERINARY NEUROANATOMY. (3 cr; prereq #)
Structural and functional features undE'rlying the organization of the central nervous
system and special senses. The dog is utilized as a type species in studying gross
and microscopic relationships.

5'-250. COMPARATIVE PRENATAL DEVELOPMENT OF DOMESTIC ANIMALS. (3
cri prereq 1;)

Fundamental concepts of embryonic development; microscopic and gross anatomic
studies of the origin and development of organ s)'stems; morphologic considerations
of fetal-maternal relationship; study of developmental anomalies.

5-261, 5-262, 5-263. MICROSCOPIC ANATOMY OF DOMESTIC ANIMALS. (3 cr for
5-261,4 cr for 5-262, 4 cr for 5-263; prereq #)

Light microscopic and relevant ultrastructural studies of cells, tissues, and organ
systems.

5-406. VETERINARY CLINICAL ANATOMY. (3 cr; prereq 5-201, 5-202, #)
Topographical anatomy of domestic animals relating structure to clinical veterinary
medicine and surgery.

5-407. TOPICS IN CLINICAL ANATOMY. (1 cr; prereq 5-406, #)
Each student will prepare a paper based on a morphologic investigation of clinical
interest.
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Description of Courses

OTHER COURSE OFFERINGS

1-120. ESSENTIALS OF VERTEBRATE DEVELOPMENT AND STRUCTURE. (5 CT;
not open to veterinary medical students; prereq Bioi 1-002 or 3-011 or #)

Principles and patterns of vertebrate anatomy, based on the developmental ap
proach.

5-120. ESSENTIALS OF VERTEBRATE DEVELOPMENT AND STRUCTURE
Same as 1-120.

5-140. COMPARATIVE VERTEBRATE MICROSCOPIC ANATOMY. (5 cr; prereq 5-120
or #)

Comparative studies of ti~sues and organs of representative examples of vertebrates.

5-534. CANINE CLINICAL NEUROLOGY. (1 cr; prereq regis vet med. 4th yr Or grad,
or #)

The anatomic and physiologic basis for the neurologic examination of the dog is
disclIssed.

ADVANCED CREDIT COURSE OFFERINGS

5-780. SEMINAR: VETERINARY ANATOMY

5-791. TOPICS OF ORGANOLOGY

8-201, 8-202. COMPARATIVE VETERINARY NEUROLOGY

8-203. EXPERIMENTAL COMPARATIVE VETERINARY NEUROLOGY

8-220. FUNCTIONAL MORPHOLOGY AND ADAPTATION

8-261. MORPHOLOGY OF ANIMAL CELLS AND INTERCELLULAR SUBSTANCES

8-280. HISTOLOGIC AND ULTRAHISTOLOGIC TECHNIQUES

8-331, 8-332, 8-333. RESEARCH PROPOSITIONS IN MORPHOLOGY

Dr. Carl A. Osborne, Assistant Professor, Department of
Veterinary Medicine assists while a fourth year student examines

a patient in the Veterinary Hospital.
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Department of Veterinary Medicine (VM)
Professor

Dale K. Sorensen, D.V.M., Ph.D., head
Donald W. Johnson, D.V.M., Ph.D.
George W. Mather, D.V.M., Ph.D.

Associate Professor
LaRue W. Johnson, D.V.M., Ph.D.
Vaughn L. Larson, D.V.M., Ph.D.
Richard E. Shope, Jr.,' D.V.M., Ph.D.

(on leave 1971-72)

Assistant Professor

John F. Anderson, D.V.M., M.S.
Ralph J. Farnsworth, D.V.M., M.S.
Kirk N. Gelatt, V.M.D.
Jerry D. Hilgren,' D.V.M., M.S.

Phillip N. Oghurn, D.V.M., Ph.D.
Cad A. Osborne. D.V.M., Ph.D.
William A. Wolff, D.V.M., M.S.

Research Associate
Eriks Martinsons, D.V.M., M.S.
Kern A. Pomeroy, B.S., Ph.D.

Instructor
Loren H. Appell, D.V.M.
Robert M. Hardy, D.V.M.
E. Hunt McCauley, D.V.M.
Patrick J. McKeever, D.V.M.,

M.S.
Kenneth R. Torrey, D.V.M.

Lecturer
Thornton Anderson, B.A., LL.B.

REQUIRED COURSE OFFERINGS

5.101. VETERINARY PHYSICAL DIAGNOSIS. (2 cr; prereq #)
Fundamentals of clinical veterinary medicine, procedures in physical diagnosis, and
restraint of animals.

5.102, 5-103. DIAGNOSTIC AND THERAPEUTIC TECHNIQUES. (2 cr for 5-102, 1 cr
for 5-103; prereq #)

Demonstration and application of diagnostic techniques and procedures. Discussions
of therapeutic regimens and demonstrations of therapeutic procedures.

5-201. LARGE-ANIMAL MEDICINE. (5 cr; prereq 5-101 or #)
Study of the diseases of the cutaneous, musculoskeletal, respiratory, cardiovascular,
hemic. and lymphatic systems of large dOl11estic animals.

5-202. LARGE-ANIMAL MEDICINE. (7 cr; prereq 5-021 or #)
Study of the diseases of the digestive, urinary. endocrine. and nervous systems, and
organs of special sense of large domestic animals.

5-203. LARGE-ANIMAL MEDICINE. (6 cr; prereq 5-202 or #)
Study of nutritional, metabolic, and infectious diseases of large domestic animals.

5-301. SMALL-ANIMAL MEDICINE. (3 cr; prereq 5-101 or #)
Introductory discussions of breeds, care, feeding. nutritional problems, and manage
ment of companion animals. Study of diseases of the cutaneolls, musculoskeletal,
respiratory, and cardiovascular systems of companion animals.

5-302. SMALL-ANIMAL MEDICINE. (4 cr; prcreq 5-301 or #)
Diseases of the hemic, lymphatic, digestive, urinary, genital, endocrine, and ner
vous systems of companion animals.

5-303. SMALL-ANIMAL MEDICINE. (3 cr; prercq 5-302 or #)
Diseases of organs of special sense and discussion of infectious and toxic discases
of companion animals. Also includes discussions of diseases affecting pet birds and
laboratory animals.

5-501, 5-502. CLINICS. (No cr; required course; prereq 5-102, 5-103, #)
An introduction of rnedical, obstetrical, radiological, surgical, and laboratory exarni..
nation of animals.

1 Joint appointment with Department of Veterinary Microbiology and Public Health.
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Description of Courses

5-510, 5-511, 5-512, 5-513. CLINICS. (9 cr for 5-510 or 5-511, 8 cr for 5-512, 8 cr for
5-.513; prereq 5-502 or #)

Laboratory for the application of principles and techniques of medicine, surgery,
obstetrics, radiology, pathology, clinical pathology, parasitology, pharmacology, and
physiology to the diagnosis, prognosis, treatment, prevention, and eradication of
disease in domestic animals. 5-510, 5-.511, 5-513 also include clinical programs on
the application of principles of public health.

5-520. SPECIAL CLINICS. (8 cr; prereq 5-513 or #)
Same as V!\f 5-513 except that students may eleet large-animal clinic, small-animal
clinic, or a combination of both.

5-530,5-531,5-532. CLINIC ROUNDS. (No credit; prereq #)
Discussion of clinical material in the various areas within the Veterinary Hospital.

5-401. A SURVEY OF LAW AND BUSINESS METHODS. (3 cr; prereq #)
Business and legal procedures applicable to veterinary practice. Responsibilities of
the veterinarian to the client, the public. and the profession.

OTHER COURSE OFFERINGS

3-502. ANIMAL HYGIENE. (5 cr; not open to veterinary medical students)
Principles of animal health and disease with emphasis on prevention, control, and
eradication.

5-210. HERD HEALTH MANAGEMENT OF DAIRY CATTLE. (3 cr; prereq regis vet
med, 4th yr or grad or #)

(Same as VObs 5-311) Principle' and applications of programmed veterinary ser
vice to dairy herds.

5-211. HERD HEALTH MANAGEMENT OF BEEF CATTLE, SWINE, SHEEP, AND
HORSES. (3 cr; prereq regis vet med, 4th yr or grad or #)

(Same as VObs 5-312) Principles and applications of programmed veterinary ser
vice to these species of animals.

5-215. PREVENTION AND CONTROL OF BOVINE MASTITIS. (1 cr; prereq 5-203
or #)

A discussion of the principlE's and procE'duTE's used in the prevention and control of
mastitis of dairy cattle. It includes the role of the milking machine, the use of
laboratory procedures and their interpretation in solving of herd problems.

5-220. POISO:-':OUS PLANTS. (I cr; prereq regis vet med, 4th yr or grad or #)
Important plants poisonous to animals; identification, toxicology, diagnosis, and
treatment.

5-230. DISEASES OF ZOO ANIMALS AND EXOTIC PETS. (1 cr; prereq regis vet med,
4th yr or grad or #)

Consists of discussions of common disease problems and management procedures
of reptiles, fish. primates, felines, rodents, large and small mammals. Includes pro
cedures utilized in the restraint. medication, and diagnosis in these animals.

5-320. HOSPITAL MANAGEMENT. (1 cr; prereq regis vet med, 4th yr or grad or #)
Consists of lectures on managing a small animal hospital. including zoning restric
tions, employee supervision, drug purchases, facilities, fees, and other information
pertinent to a modern veterinary medical hospital.

5-325. VETERINARY OPHTHALMOLOGY. (2 cr; prereq regis vet med, 4th yr or grad
or #)

Consists of lectures, seminars, and laboratory exercises on diseases of the animal
eye. Subjects include ocular anatomy, physiology, pharmacology, and therapeutics,
pathology examination procedures, and medical and surgical treatment of the com
mon ophthalmic disc-ases.

5-335. DISEASES OF THE KIDNEY. (I cr; prereq regis vet med, 4th yr or grad or #)
(Same as VPaP 5-301) Consists of illustrated discmsions integrating lesions, patho
genesis, and signs of the diseases of the kidney.
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Veterinary Microbiology and Public Health

5-336. DISEASES OF THE LIVER AND PANCREAS. (2 cr; prereq regis vet med, 4th
yr or grad or #)

(Same as VPaP 5-311) Consists of illustrated discussions integrating lesions, patho
genesis, and signs of the diseases of the liver and pancreas.

5·340. SMALL-ANIMAL DERMATOLOGY. (2 cr; prereq regis vet med, 4th yr or grad
or #)

Consists of detailed discussions of the pathogenesis, clinical features, diagnosis, and
therapy of skin diseases of dogs and cats.

5-402. INVESTMENTS AND INSURANCE. (1 cr; preH'q regis vet med, 4th yr or grad
or #)

Consists of the fundamentals of investments in bonds, common and preferred
stocks and mutual funds, and the fundamentals of general and life insurance.

5-410. PREVENTIVE MEDICINE AND APPLIED IMMUNOLOGY. (2 er; prereq regis
vet med, 4th yr or grad or #)

Principles and applications of preventive medical procedures for specialized prac
tices. It includes a review of the principles of immunology and the clinical applica
tion of these principles.

5-535. EXTERNSHIP SEMINAR. (1 cr; prereq regis vet med, 4th yr or grad or #)
Discussion of clinical problems which students experience during their externship
\vith veterinarians in private practice. The major emphasis will he discussions of
diseases of food-producing animals and horses.

5-790. SEMINAR: WORLD FOOD SUPPLY PROBLEMS. (4 er; limited enrollment;
prereq major in agriculture, veterinary medicine, nutritional sciences, social
scicnee field or #...grad student hy 6. only)

(Same as AgEc S-790, HE 5-393, PIPa 5-220, and Soc ,5-675) A multidisciplinary
approach will examine the social, economic, and technical problems of feeding the
world's growing population. Principles will be sought from the social and economic
sciences, the plant sciences, the animal sciences, and the nutritional sciences for
their appllcation to food problems.

ADVANCED CREDIT COURSE OFFERINGS

8·210. ADVANCED VETERINARY MEDICINE

8·220. ADVANCED DIAGNOSIS AND THERAPEUTICS AND ANIMAL DISEASES

8·230. SEMINAR

8.240. MEDICAL CONFERENCE

Deportment of Veterinary Microbiology
and Public Health (VMic)

Instructor
Robert A. Robinson, B.D.Sc., Dipl.Micro.

Assistant Professor
Jerry D. Hilgren, D.V.M., M.S.'
S.K. Maheswaran, M.R.C.V.S., Ph.D.

Associate Professor
Stanley L. Diesch, D.V.M., M.P.H.
James A. Libby, D.V.M., M.S.
Richard E. Shope, Jr.,' D.V.M., Ph.D.

(on leave 1971-72)

Professor
Benjamin S. Pomeroy, D.V.M., Ph.D.,

head, associate dean
Robert K. Anderson, D.V.M., M.P.H.
Robert K. Lindorfer, Ph.D.
Keith I. Loken, D.V.M., Ph.D.
Leonard M. Schuman, M.D.

Lecturer
Pedro N. Aeha, D.V.M., M.P.H.
Lester H. Burkert, D.V.M.
Palll J. Cox, D.V.M., M,P.H.
Jaek G. Flint, D.V.M.
Alfred G. Karlson, Ph.D. (Rochester)
James H. Steele, D.V.M., M.P.H.
Daniel F. Werring, D.V.M.

1 Joint appointment with Department of Veterinary :r..Iedicine.
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Description of Courses

REQUIRED COURSE OFFERINGS

5-101. GENERAL VETERINARY BACTERIOLOGY AND IMMUNOLOGY. (5 cr; prereq
10 cr chemistry, 4 cr biological science)

Lectures and lahoratory on the classification, morphology, taxonomy, genetics, phy
siology, and ecology of microorganisms. Practical application of the fundamental
principles of microbiology to other phases of science and industry,

5·102. PATHOGENIC BACTERIA AND FUNGI. (5 cr; prereq 5·101 or equiv or #)
Lectures and laboratory on animal pathogens with emphasis on basic mechanisms
of infection.

5-103. VETERINARY VIROLOGY. (5 cr; prereq 5-102 or equiv Or #)
Lectures and laboratory on the bask techniques of virology; emphasis on viral and
rickettsial agents causing animal diseases.

5-210. VETERINARY EPIDEMIOLOGY. (4 cr; prereq 10 cr biology, 12 cr chemistry Or
#)

Principles of epidemiology, ecology, and veterinary public health. Biostatistics ap
plied to the measurement of health and disease in populations.

5-220. VETERINARY PUBLIC HEALTH. (4 cr; prereq 5-103, VPaP 5-203, or equiv
or #)

Principles and practice of rnvironmf'ntal health and food hygiene including mf?at,
poultry, milk, and other foods as related to animal and human health. Selected
diseases transmitted bf'tween animals and man.

5-331. POULTRY DISEASES. (3 cr; prereq 5-103, VPaP 5-203 or equiv or #)
Advanced lectures dealing with diseases, managE'ment, and feeding practices in
current poultry production.

OTHER COURSE OFFERINGS

3-103. GENERAL MICROBIOLOGY. (,5 cr; not opeu to veterinary medical students;
prereq 10 cr chemistry, 4 cr biologic sciences)

Lectures and laboratory exercises concerning the morphology, taxonomy, genetics,
physiology. and ecology of microorganisms. Practical application of the fundamental
principles of microbiology to other phases of science and industry.

5·230. LABORATORY ANIMAL MEDICINE. (2 cr; prereq regis vet med, 4th yr or grad
or #)

Consists of a series of lectures, discussions, and demonstrations on various aspects
of care and management of the numerous species of laboratory animals found in a
research situation. Subject matter includes diseases, nutrition. zoonoses. gnoto
biotics, restraint, anesthesia, and environmental practices. Tours will be made of
laboratory animal colonies, both commercial and institutional.

5-240. EPIDEMIOLOGY OF ZOONOSES I. (1 cr; prereq regis vet med, 4th yr or grad
or #)

Zoonotic diseases of companion animals. Reservoirs, sources, transmission, and spe
cific prevention and control programs will he emphasized.

5-241. EPIDEMIOLOGY OF ZOONOSES II. (1 cr; prcreq regis vet med, 4th yr or grad
or #)

Zoonotic diseases of food-producing animals. Reservoirs, sources, transmission, and
specific prevention and control programs will be emphasized.

5-300. POULTRY DISEASE CONTROL. (3 cr; not open to veterinary medical students;
prereq BioI 1-002 and AnSc 1-100, MicB 3-103 or equiv)

General anatomy; physiology of digestion and reproduction; prevention and control
of the more important diseases affecting poultry.

5-320. COMPARATIVE MEDICINE AND PUBLIC HEALTH. (2 cr; prereq PubH 5-
002 or #)

Man's relationship to biologic environment. lnt ~rre]ationships of animal and human
health; occurrence of animal diseases. ecology of zoonoses. food production and
hygiene, laboratory animal medicine.
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Veterinary Obstetrics and Gynecology

5-332. POULTRY DISEASE PREVENTION AND NUTRITION. (3 cr; prereq regis vet
med, 4th yr or grad or #)

Principles and applications of poultry disease preventive programs; management
and nutrition.

5-410. PROBLEMS IN VETERINARY BACTERIOLOGY AND PUBLIC HEALTH. (Cr
ar; prereq 5-103 or equiv, #)

5·520. VETERINARY SCIENCE. (3 cr; prereq pharmacy sr or Phsl 3·070, Phd 5-102,
or equiv, or #)

(Same as VPP 5-520 and PhmT 5-520) Professional interrelationships between
pharmacists and veterinarians; disease problems of domestic animals; veterinary
pharmacotherapeutics.

ADVANCED CREDIT COURSES

8·205. ADVANCED VETERINARY BACTERIOLOGY

8-210. ADVANCED POULTRY DISEASES

8-211. SEMINAR: VETERINARY BACTERIOLOGY

8-221. ZOONOSES AND COMPARATIVE MEDICINE

Department of Veterinary Obstetrics
and Gynecology (VObs)

Professor
Raimunds Zemjanis, D.V.M., Ph.D., head
Francis A. Spurrell, D.V.M., Ph.D.

Associate Professor

Melvyn L. Fahning, D.V.M., Ph.D.
Richard H. Schultz, D.V.M., Ph.D.

REQUIRED COURSE OFFERINGS

Assistant Professo r

Louis F. Archbald, D.V.M., Ph.D.
John C. Ellery, D.V.M., Ph.D.
Charles D. Gibson, D.V.M., Ph.D.
Robert A. Wescott, D.V.M.

Instructor

Larry G. Paisley, D.V.M.

5-001. VETERINARY OBSTETRICS. (4 cr; prereq VM 5-101 or #)
Lectures covering physiology and pathology of pregnancy, obstetrics, and diseases
of the newborn. Laboratory practices in manipulative obstetrics.

5-103. CLINICAL DIAGNOSIS IN ANIMAL REPRODUCTION. (4 cr; prereq VM 5
101 or #)

Lectures, demonstrations, and laboratory practices covering diagnostic techniques
and procedures.

5-211. REPRODUCTIVE DISEASES OF DOMESTIC ANIMALS. (4 cr; prereq VM 5
101 or #)

Lectures covering physiology and pathology of reproduction, artificial insemination,
and breeding management.

5-311. HERD HEALTH MANAGEMENT OF DAIRY CATTLE. (3 cr; prereq regis vet
med, 4th yr or grad or #)

(Same as VM 5-210) Principles and applications of programmed veterinary service
to dairy herds.

5-312. HERD HEALTH MANAGEMENT OF BEEF CATTLE, SWINE, SHEEP, AND
HORSES. (3 cr; prereq regis vet med, 4th yr Dr grad or #)

(Same as VM 5-2II) Principles and applications of programmed veterinary service
to these species of animals.
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Description of Courses

5-405. REPRODUCTION AND INFERTILITY IN THE HORSE. (1 cr; prereq 5-211
and regis vet med, 4th yr or grad or #)

Lect11Tf'S and demonstrations involving reproductive patterns, breeding practices,
management, artificial insemination, economics of reproductive performance and
infertility in horses.

5-505. REPRODUCTIVE PATTERNS AND INFERTILITY IN THE DOG AND CAT.
(1 cr; prercq 5-211 and regis vet med, 4th yr or grad or #)

Lectures and demonstrations involving reproductive patterns, management, arti
ficial insemination, and infertility in dogs and cats.

OTHER COURSE OFFERINGS

5-105. INFERTILITY CLINICS. (Cr ar; prereq 5-103, 5-211 or #)
Investigation of hospital cases and field prohlems of infertility of dODlestic ani
mals. Includes clinical examination, discussion of diagnosis, prognosis, and therapy.
Assignment of special study of certain reproductive disorders.

5-120. HEREDITY IN ANIMAL DISEASE. (3 cr; prereq GCB 3-022 or equiv or #)
Application of genetic principles of animal disease problems with emphasis upon
specific inheritable and familial conditions in domesticated species.

5-305. BREEDING PATTERNS, BREEDING TECHNOLOGY, AND INFERTILITY IN
CATTLE. (2 cr; prereq 5-001, 5-103, 5-211, regis vet med, 4th yr or grad
or #)

Lectures and demonstrations involving breeding patterns, breeding practices, arti
ficial insemination, synchronization of heat, economics of reproductive performance,
and infertility in cattle. Emphasis placed on diagnosis, prognosis, and therapy.

5-310. REPRODUCTION AND INFERTILITY IN THE BULL. (1 cr; prereq 5-211 and
regis vet med, 4th yr or grad or #)

Lectures and demonstrations covering reprodut:tive patterns, management, fertility,
and infertility in the bull. Emphasis is on a clinical approach to diagnosis, prog
nosis, and trpatnwnt.

5-324. REPRODUCTION AND INFERTILITY IN SWINE. (1 cr; prereq 5-211 and regis
vet med, 4th yr or grad or #)

Lectures and demonstrations involving reproductive patterns, breeding practices,
management, artificial in.'iemination, synchronization of estrus, economics of repro
ductive performance, and infertility in swine.

ADVANCED CREDIT COURSE OFFERINGS

8-100. ADVANCED DIAGNOSTIC METHODS

8-210, 8-211, 8-212. ADVANCED ENDOCRINOLOGY OF REPRODUCTION

8-600. SPECIAL PROBLEMS IN ANIMAL REPRODUCTION

Deportment of Veterinary Pathology
and Parasitology (VPaP)

Professor

Victor Perman, D.V.M., Ph.D., acting
head

Henry J. Griffiths, D.V.M., Ph.D.
Jay H. Sautter, D.V.M., Ph.D.
William T. S. Thorp, D.V.M., M.S., dean

Associate Professor
William J. Bemrick, Ph.D.
Kenneth H. Johnson, D.V.M., Ph.D.
Harold J. Kurtz, D.V.M., Ph.D.
John C. Schlotthauer, D.V.M., Ph.D.
Jerry B. Stevens, D.V.M., Ph.D.
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Assistant Professor
Larry D. McGill, D.V.M., Ph.D.
T. Patrick O'Leary, D.V.M., Ph.D.

Instructor
John F. Quast, D.V.M.

Research Fellow
Taisan Chiu, B.V.S., M.S.



Veterinary Pathology and Parasitology

REQUIRED COURSE OFFERINGS

5-101. VETERINARY PARASITOLOGY. (5 cr; prereq 5-201 or #)
Systemic and biologic study of the protozoan and arthropod parasites of animals.
Emphasis is placed -on their relationships to diseases and the principles of parasite
control.

5-102. VETERINARY PARASITOLOGY. (4 cr; prereq #)
Helminth parasites and parasitic diseases of animals with emphasis on principles
of control.

5-201. GENERAL VETERINARY PATHOLOGY. (5 cr; prereq #)
Study of basic mechanisms and concepts relating to reaction of tissue to injury
\vith emphasis On gross and microscopic interpretation of retrogressive cellular
changes, cell death, cellular infiltrations, inflammation, and neoplasia.

5-202, 5-203. SPECIAL VETERINARY PATHOLOGY. (5 cr for 5-202, 4 cr for 5-203;
prereq 5-201 or #)

Study of reactions of specific systems to injury with emphasis on gross and micro
scopic changes associated with specific infectious and noninfectious diseases of
domestic animals.

5-204. VETERINARY CLINICAL PATHOLOGY. (3 cr; prereq 5-203 or #)
Technique, application, and interpretation of laboratory tE:'sts used in clinical
diagnosis.

OTHER COURSE OFFERINGS

5-103. PARASITES OF WILDLIFE. (3 cr; prereq #)
Economic and hiologic relationships of animal parasites and disease to regional
wildlife.

5-104. DISEASES OF WILDLIFE. (3 cr; prereq #)
Economic and hiologic relationships of infectious and noninfectious diseases of
wildlife.

5-301. DISEASES OF THE KIDNEY. (1 cr; prereq regis vet med, 4th yr or grad or #)
(Same as VM 5-33.5) Illustrated discussions integrating lesions. pathogenesis, and
signs of the diseases of the kidnpy.

5-302. DISEASES OF THE PIG. (2 cr; prereq regis vet med, 4th yr or grad or #)
Illustrated lectures on thl> pathogenesis and pathology of porcine diseases with
emphasis on the differential etiologic diagnosis of commOn clinical disease syn
thomes.

5-303. INFECTIOUS AND NONINFECTIOUS DISEASES OF THE CAT. (1 cr; prereq
regis vet med, 4th yr or grad or ~)

Illustrated discussions of the gross and microscopic pathology and pathogenesis of
common nutritional, viral, bacterial, mycotic, and neoplastic diseases of cats.

5-306. TUMORS OF DOMESTIC ANIMALS. (1 cr; prereq regis vet med, 4th yr or grad
or ~) •

Tumors of domestic animals will be discussed and illustrated.

5-307. DISEASES OF THE CENTRAL NERVOUS SYSTEM. (2 cr; prereq regis vet
med, 4th yr or grad or ~)

Selected dIseases involving the central nervous system will be discussed and
illustrated.

5-308. DISEASES OF FUR-BEARING ANIMALS. (2 cr; prereq 5-203, regis vet med,
4th yr or grad or ~)

Etiology, symptomatology, and treatment of diseases of fur-bearing animals.

5-309. DIAGNOSTIC POULTRY PATHOLOGY. (2 cr; prereq regis vet med, 4th yr or
grad or ~)

Diagnosis of spontaneous diseases of chicken, turkey, ducks, geese, captive and
wild gamebirds.
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Description of Courses

Dr. Kenneth H. Johnson, Associate Professor, Department of
Veterinary Pathology and Parasitology and second year

students examine a fixed gross pathological specimen during
a lab session in pathology

5-310. DIAGNOSTIC GROSS PATHOLOGY OF INFECTIOUS DISEASES IN LARGE
ANIMALS. (2 cr; prereq regis vet med, 4th yr or grad or #)

Diagnostic procedures relating to gross lesions and background of disease outbreak.

5-311. DISEASES OF THE LIVER AND PANCREAS. (2 cr; prereq regis vet med, 4th
yr or grad or #)

(Same as VM 5-336) Illustrated discussions integrating lesions, pathogenesis, and
signs of the diseases of the liver and pancreas.

ADVANCED CREDIT COURSE OFFERINGS

5-205. VETERINARY CLINICAL PATHOLOGY

5-401. VETERINARY NECROPSIES

5-402. SURGICAL PATHOLOGY

5-403. ONCOLOGY

5-404. DIAGNOSTIC PATHOLOGY

5-405. PATHOLOGY OF SPONTANEOUS DISEASES OF LABORATORY ANIMALS

5-406. PATHOLOGY OF SPONTANEOUS DISEASES OF POULTRY

5·407. COMPARATIVE NEUROPATHOLOGY

8-801. SEMINAR: VETERINARY PATHOLOGY

8-802. ADVANCED VETERINARY PARASITOLOGY

8-803. PROBLEMS IN VETERINARY PARASITOLOGY
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Veterinary Physiology and Pharmacology

Deportment of Veterinary Physiology
and Pharmacology (VPP)

Professor
Archie L. Good, V.M.D., Ph.D., acting

head
Harold E. Dziuk, D.V.~I., Ph.D.
Paul B. Hammond, D.V.M., Ph.D.
Clarence M. Stowe, V.M.D., Ph.D. (on

leave 1971-72)

Associate Professor

Grace W. Gray, Ph.D.
Edward F. Jankns, D.V.M., Ph.D.
Evcrett C. Short, Jr., D.V.M., Ph.D.

Assistant Professor

Gary E. Duke, Ph.D.
Joseph Graca, Ph.D.
Sally E. Jorgensen, Ph.D.
John P. Sullivan, D.V.M., Ph.D.

REQUIRED COURSE OFFERINGS

5-150, 5-160, 5-170, 5-180. ANIMAL PHYSIOLOGY. (4 cr for 5-150 [Ieet], 2 cr for
5-160 [lab], 3 cr for 5-170 [lect], 2 cr for 5-180 [lab]; prereq VAna
5-120, MdBc 5-601, or equiv or #)

Physiology of the circulatory, respiratory, digestive, urinary, and nervouS system,
and special sen~cs in animals.

5-310. MAMMALIAN ENDOCRINOLOGY AND REPRODUCTION. (3 cr; prereq 1-300
or 6 cr systemic physiology or #)

(Same as AnSc 5-310, Zool 5-310) The physiological effects of the endocrine
organs and hormones.

5-650. VETERINARY PHARMACOLOGY. (6 cr; prereq 5-180, or equiv or #)
Local and general anesthetic, analgesic, antipyretic, analeptic, and autonomic drugs.

5-660. VETERINARY PHARMACOLOGY. (4 cr; prereq 5-650, or equiv or #)
Cardiovascular, chemotherapeutic, anthelminthic, and gastrointestinal drugs.

5-960. VETERINARY TOXICOLOGY. (3 cr; prereq 5-660 or equiv or #)
Toxicology of minerals, pesticides, herbicides, poisonous plants, venoms, and mis
cellaneous toxicants.

OTHER COURSE OFFERINGS

1-300. SYSTEMIC PHYSIOLOGY. (6 cr, §old 41, §old 42, §old Poul 106; not open to
veterinary medical students; prereq BioI 1-002, BioC 1-301 or equiv)

(Same as AnSc 1-300) Introduction to animal physiology, emphasizing the func
tion of organs.

3-305. REPRODUCTIVE PHYSIOLOGY, ARTIFICIAL INSEMINATION AND LACTA-
TION. (5 cr; prereq 1-300)

(Same as AnSc 3-305) Functions of the reproductive organs, fertilization, the
estrous cycle and its endocrine control, reproductive efficiency, and problems and
principles of artificial insemination. Anatomy, physiology, and biochemistry of the
mammary gland. Mammary growth, initiation and maintenance of lactation, milk
synthesis, and factors influencing the lactation curve.

5-320. AVIAN PHYSIOLOGY. (3 cr; prereq 1-300 or 6 cr systemic physiology or equiv,
#; offered winter 1971-72 and alt yrs)

(Same as AnSc 5-313, Zool 5-313) Physiology of various species of wild and
domestic birds.

5-314. BEHAVIORAL PHYSIOLOGY. (3 cr; prereq 1-300 or 6 cr systemic physiology,
BioI 5-051 or #)

(Same as AnSc .5-320) Current concepts of neurological and neurochemical bases
of animal behavior, including reception, coding, transmission, and storage of infor..
mation; levels of integration, central control of input and output; spontaneity,
development, and learning.
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Description of Courses

5-321. ADVANCED AVIAN PHYSIOLOGY. (I cr; offered spring 1972 and alt yrs)
(Same as AnSc 5-321) Survey of physiology of some phenomena characteristic of
nondom€'stic avian and mammalian, annual reproductive cycles, circadian rhythms.
hibernation, and torpidity.

5-440. CANINE CARDIOLOGY. (I cr; pn'req regis vet med, 4th yr or grad or #)
(Same as VSR 5-440) The clinical application of physiological and radiological
parameters for diagnosing congenital and acquired cardiovascular diseases of the
dog.

5-520. VETERI:-IARY SCIENCE. (3 cr; prereq pharmacy sr, or Phsl 3-070, Phcl 5-102,
or equiv or #)

(Same as VMic 5-520, PhmT 5-520) Professional interrelationships between phar
maci"ts and veterinarians; disease problems of domestic animals; veterinary phar
macotherapeutics.

ADVANCED CREDIT COURSE OFFERINGS

8-120. SEMINAR: ANIMAL PHYSIOLOGY

8-510. PHYSIOLOGICAL AND PHARMACOLOGICAL RESEARCH TECHNIQUES IN
LARGE ANIMALS

8-620. SEMINAR: VETERINARY PHARMACOLOGY

8-830. RESEARCH IN PHYSIOLOGY

8-920. PROBLEMS IN VETERINARY PHARMACOLOGY

Department of Veterinary Surgery
and Radiology (VSR)

Professor

Donald L. Piermattei, D.V.M., Ph.D.,
head

John P. Arnold, D.V.M., Ph.D.
Edward A. Usenik, D.V.M., Ph.D.

Associate Professor
Griselda F. Hanlon, D.V.M., Ph.D.
Victor S. Myers, Jr., D.V.M., M.S.
Theodore T. Smith, D.V.M., M.S.

Assistant Professor

Carl H. Jessen, D.V.M., Ph.D.

Instructor

Eberhard Rosin, D.V.M.

Assistant Instructor
Stephen C. Haskins, D.V.M.
J Raymond McClure, Jr., D.V.M.

LectureI'
Raymond J. Boge
Robert Nelson, D.V.M.

REQUIRED COURSE OFFERINGS

5-001. ANESTHESIOLOGY. (I cr; prereq VM 5-101)
To train students in the fundamentals of anesthesia in animals as used in veterinary
hospitals and clinics.

5-011. PRINCIPLES OF VETERINARY SURGERY. (5 cr; prereq VM 5-101 or #)
General fundamentals of surgery as applied to the various tissues and systems of
the body; principles of anesthesia; preoperative evaluation; postoperative care. In
cludes laboratory application.

5-021. VETERINARY SURGERY. (5 cr; prereq 5-0Il or #)
Common surgical procedures of large and sma]] animals.

5-101. SMALL-ANIMAL SURGERY.·· (3 cr; prereq 5-0Il Or #)

5-201. LARGE-ANIMAL SURGERY.·· (3 cr; prereq 5-0Il Or #)

•• Either VSR 5-101 Or 5-201 is required.
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Veterinary Surgery and Radiology

5-401. VETERINARY RADIOLOGY. (3 cr; prereq VM 5-101 or #)
Preparation and interpretation of radiographs and fluoroscopic examinations; con
sideration of radiant energy as a therapeutic agent; discussion of protective mea
sures against radiation hazards.

OTHER COURSE OFFERINGS

5-121. SMALL-ANIMAL ORTHOPEDICS. (3 cr; prereq regis vet med, 4th yr or grad
or #)

Discussion of small-animal orthopedic problems with the application of surgical
procedures to effect their correction.

5-231. LARGE-ANIMAL ORTHOPEDICS. (2 or 3 cr; prereq regis vet med, 4th yr or
grad or #)

A general discussion of equine gaits and lamenesses will be followed by detailed
discussions of specific lamenesses. Signs, causes, diagnostic principles, and treat
ments will be covered. Visual aids will be used.

5-241. ABDOMINAL SURGERY IN THE BOVINE AND EQUINE SPECIES. (2 cr;
prereq regis vet med, 4th yr or grad or #)

Specific diagnosis, diagnostic procedures, and surgical treabnents of abdominal
diseases in the cow and horse.

5-251. SURGICAL DISEASES OF THE MAMMARY GLAND. (2 cr; prereq regis vet
rued, 4th yr or grad or #)

Etiology, diagnosis, and treatment of congenital and acquired surgical diseases of
the mammary gland with emphasis on the bovine species.

5-301. HEREDITY IN ANIMAL DISEASE. (3 cr; prereq GCB 3-022 or equiv or #)
Application of genetic principles on animal disease problems with emphasis upon
specific inheritable and familial conditions in domesticated species.

Dr. E. Hunt McCauley, Instructor, Department of Veterinary
Medicine and fourth year students examine a patient

in the Veterinary Hospital.
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Description of Courses

5-421. ROENTGEN DIAGNOSIS OF DISEASES OF THE SKELETAL SYSTEM OF
SMALL ANIMALS. (1 cr; prereq 5-104, regis vet med, 4th yr or grad or #)

5-431. ROENTGEN DIAGONSIS OF DISEASES OF THE SKELETAL SYSTEM OF
LARGE ANIMALS. (1 cr; prereq 5-104, "'gis vet med, 4th yr or grad or #)

5-440. CANINE CARDIOLOGY. (1 cr; prereq 5-401, regis vet med, 4th yr or grad or #)
(Same as VPP 5-440) The clinical application of physiological and radiological
parameters for diagnosing congenital and acquired cardiovascular diseases of the
dop;.

ADVANCED CREDIT COURSE OFFERINGS

8-lIO. SEMINAR: VETERINARY SURGERY

8-121. ADVANCED SMALL-ANIMAL SURGERY

8-221. ADVANCED LARGE-ANIMAL SURGERY

8-231. PROBLEMS IN LARGE-ANIMAl. ORTHOPEDICS

8-241. SURGERY OF THE GASTROINTESTINAl. SYSTEM

8-251. SURGICAl. DISEASES OF THE MAMMARY GLAND OF DOMESTIC ANIMAl.S

8-401. ADVANCED VETERINARY RADIOLOGY

8-421. FUNDAMENTAl.S OF NUCLEAR MEDICINE

8-441. RADIATION BIOLOGY

8-501. ANESTHESIA

8-541. l.ARGE-ANIMAl. ANESTHESIA

Department of Veterinary Diagnostic Laboratories
Professor

John M. Higbee, D.V.M., head

Assistant Professor
Ronald E. Werdin, D.V.M.

Associate Professor
Donald M. Barnes, D.V.M., Ph.D.
Glen J. Nelson, D.V.M.

The faculty members of the Veterinary Diagnostic Laboratories participate
in the teaching program, in clinical, lecture, and laboratory courses offered in
other departments of the college.

University Veterinary Hospitals
Hospital Administrator

Jay Thalhamer, B.A.
Professor

John P. Arnold, D.V.M., Ph.D., acting
head

George W. Mather, D.V.M., Ph.D., in
charge Small Animal Clinic

Edward A. Usenik, D.V.M., Ph.D., in
charge Large Animal Clinic

Interns
Frank C. Cassidy, D.V.M.
Marc A. Hall, D.V.M.
Michael Holm, D.V.M.
Ray Randall, D.V.M.

The faculty members of the University Veterinary Hospitals participate in
the teaching program, in clinical, lecture, and laboratory courses offered in
other departments of the college.
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COLLEGE OF PHARMACY

GENERAL INFORMATION

The objectives of the College of Pharmacy are (a) to educate men and
women of ability, integrity, and character to identify, prepare, formulate, and
distribute drugs and other health aids; (b) to disseminate information about
the uses and value of scientific medicine; (c) to win, and deservedly keep,
public confidence and respect for the profession of pharmacy; (d) to aid the
state and federal governments to control habit-forming drugs and to enforce
all laws for public welfare; (e) to encourage original work and study by quali
fied persons who will make unselfish use of their services in the interest of
health sciences; and (f) to assist public health agencies in the prevention and
control of diseases.

Beginning in 1892, the University of Minnesota awarded the Ph.G. degree
for 2 years of professional pharmaceutical study. A minimum of 3 years with
the degree pharmaceutical chemist (Phm.C.) was .adopted in 1915-16 but was
abolished in 1927-28 when a 4-year course leading to a bachelor of science
in pharmacy (B.S. in Pharm.) began. Increasing responsibilities of the phar
macist and expanding opportunities for the graduate of a college of pharmacy
made necessary a further extension of the curriculum. Through actions taken
by the American Association of Colleges of Pharmacy and by the National
Association of Boards of Pharmacy, a minimum 5-year curriculum became
mandatory in all colleges of pharmacy for the degree of bachelor of science in
pharmacy, starting in 1960.

Pharmaceutical education has progressed rapidly and soundly while keep
ing pace with advances made in medicine, dentistry, veterinary medicine, and
the other health sciences. Progress in pharmaceutical education made necessary
an extended program with the following objectives: (a) a greater emphasis on
cultural courses which "broaden" the student's knowledge and enhance the
prestige of the profession; and (b) reduction in the clock-hour load which in the
4-year curriculum was too heavy because of the large number of laboratory
courses. In the 5-year curriculum, the student has the opportunity to elect a
wide variety of courses and to engage in many of the beneficial extracurricular
activities of the University. By these means the student can enjoy the intel
lectual and social growth that will be so important in his future position as a
professional member of society.

The doctor of pharmacy professional degree program was approved in
1971. This professional degree will be offered to those selected candidates
who upon completion of the program (4 years beyond the 2-year preprofes
sional requirement) in such areas as patient orientation in a variety of clinical
settings will be qualified to perform such health services as are required of them
in the modern system of team approach to the delivery of health care. Students
interested in this degree program will make their decision early in their pro
fessional program in pharmacy so that specialized course work can be integrated
into their schedule.
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Graduate study with major work in medicinal chemistry, pharmaceutics,
hospital pharmacy, pharmacognosy, pharmacology, or pharmacy administration,
leading to the degrees of master of science (M.S.) and doctor of philosophy
(Ph.D.) is offered through the Graduate School. Graduate work is open to those
students who have shown exceptional scholarship and ability in the under
graduate program of this or some other college of pharmacy of equal standing.
Consideration will be given to the applications of those students who are not
graduates in pharmacy but whose pattem of undergraduate work includes
training in such allied or related subjects as would qualify them to pursue
work successfully at the graduate level. Detailed information on graduate
courses in medicinal chemistry, pharmaceutics, hospital pharmacy, pharmacol
ogy, pharmacognosy, and phannacy administration is contained in the Gradu
ate Programs in the Health Sciences Bulletin.

Prospective Students

General- The 3-year program leading to the B.S. degree in pharmacy
is open to men and women. The beginning class is admitted once a year, in
the fall. However, students planning to enter the College of Pharmacy can
begin their liberal arts pre-pharmacy program at any time.

High school students who are contemplating a health science career should
take a sound academic program with emphasis on mathematics through trigo
nometry and solid geometry, and such science courses as are offered in biology,
chemistry, and physics. Other courses such as foreign languages and social and
behavioral studies are recommended.

Students who have completed their high school program and wish to enroll
in the pre-pharmacy curriculum at another college or university in preparation
for the professional program should arrange their course work so as to include
all the required subjects in the pre-pharmacy years. Those who desire to gain
admission to the College of Liberal Arts at the University of Minnesota for
their pre-pharmacy program must meet the requirements for admission as found
in the University of Minnesota General Information Bulletin.

The pharmacy curriculum consists of 240 credit hours of work in profes
sional, scientific, and pharmacy administration courses and general electives.

Satisfactory academic progress in the professional curriculum will permit
the student to engage only in such outside activities or work as will not inter
fere with his efforts in class or laboratory or with his outside study. A student
who finds it necessary to support himself wholly or partially is advised to take
more time in which to complete the requirements for the B.S. in pharmacy
degree. Arrangements to do this can be made with the dean of the College of
Pharmacy or the chairman of the Committee on Student Scholastic Standing.

Adult Special Students

Persons of mature age and experience who desire a specific and/or a lim
ited course of study and who are not at present candidates for an undergradu
ate degree, or persons who hold Bachelor degrees, may, upon approval of the
dean of the college concerned, be admitted as adult special students. An adult
special student may not become a candidate for a degree without the approval
of his college, nor will advanced standing be allowed while the student is in the
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adult special classification. Applicants for adult special standing are subject to
the ruling on residency. Registered pharmacists who desire to pursue the work
of anyone or more of the courses offered in the curriculum may do so with
approval of the dean.

Human Rights

The Board of Regents has committed itself and the University of Minnesota
to the policy that there shall be no discrimination in the treatment of persons
because of race, creed, color, sex, or national origin. This is a guiding policy in
the admission of students in all colleges and in their academic pursuits. It is
also to be a governing principle in University-owned and University-approved
housing, in food services, student unions, extracurricular activities, and all other
student and staff services. This policy must also be adhered to in the employ
ment of students either by the University or by outsiders through the Univer
sity and in the employment of faculty and civil service staff.

Fees and Expenses

For a detailed statement of fees and expenses, see the General Informa
tion Bulletin.

Electives in the Pre-Pharmacy and Pharmacy Curriculum

The University of Minnesota believes that all students, whatever their
area of specialization or their vocational goals, should hold in common the
search for a liberal education. In the broadest sense a liberal education is one
which frees us from the limitations placed by ignorance on our powers of judg
ment and choice. To this end the AIl-University Council on Liberal Education
has established distribution requirements in liberal studies for all programs
leading to a Bachelor's degree conferred by the University. All students enter
ing the College of Pharmacy fulfill these requirements prior to their admission
as the area requirements are incorporated in the minimum pre-pharmacy re
quirement.

Pre-Pharmacy Curriculum

Students who present 2 or more years of accredited collegiate work (90
quarter or 60 semester credits) on admission to the College of Pharmacy can
expect to complete the professional program in 3 additional years. Course work
applicable toward fulfilling the pre-pharmacy requirements should be evaluated
with the A-F letter grading system except in the nonrequired (electives)
courses or when a college does not offer a course under that grading system
or advanced placement (exemption) is given.

A maximum of 5 credits in ROTC courses and 4!f:! credits in religion
courses will be accepted as part of the 90 minimum quarter credits required
for admission. Credits for physical education, personal orientation, graphics
courses, and slide rule learning are not acceptable.

3



College of Pharmacy

Required Areas of Study - The required area of study, including the
number of quarter credits for admission to the College of Pharmacy, are as
follows:

1. Communications, Language, Symbolic Systems
English, Communications (9-12)
Mathematics (5-8)

Trigonometry, College Algebra and Analytical Geometry, or equivalent
(number of credits depends on high school mathematics preparation)

Public Speaking (3 or more)

2. Biological and Physical Sciences
Biology (9-12)

General Biology, Zoology or Botany and Zoology
All courses must include laboratory

Cbemistry (25-30)
General, Qualitative, and Organic Chemistry
All courses must include laboratory

Physics (10-12)
Should include electricity, heat, light, mechanics, and sound
All courses must include laboratory

3. Man and Society (8-10)
Courses may be selected from following areas: Anthropology, Economics,
Geography, History, Political Science, Psychology, Social Science, and Sociology

4. Literature and the Arts (8-10)
May be selected from the following areas: Art, Humanities, Literature, and
Music

5. Electives
Sufficient additional electives should be elected to total 90 credits of college
work. These may be selected according to the individual's interest and may
be taken on a P-N (Pass-No Credit) basis of grading and students planning on
doing graduate work would do well to take additional courses in those areas
basic or related to their field of specialization.

Recommended Pre-Pharmacy Courses - Suggested courses to fulfill the
preprofessional requirement in the College of Liberal Arts are as follows:

1. Communications, Language, Symbolic Systems
Engl I-DOl, 1-002, 1-003 (12 cr)
Comm I-DOl, 1-002, 1-003 (12 cr)
Math 1-008, 1-141 (8 cr)

2. Biological and Physical Sciences
BioI 1-011, Zool 1-013 (9 cr)
Chem 1-004, 1-005, 1-006, 3-301, 3-302, 3-303 (28 cr)
Phys 1-014, 1-015, 1-024, 1-025 (10 cr)

3. Man and Society
Econ I-DOl, 1-002 (8 cr)
Anthropology, Geography, History, Political Science, Psychology, Social Science,
and Sociology

4. Literature and the Arts (8-10 cr)
May be selected from the following areas: Art, Humanities, Literature, and
Music
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5. Electives
Sufficient additional electives should be elected to total 90 credits of college
work. These may be selected according to the individual's interest and may be
taken on a P-N (Pass-No Credit) basis of grading and students planning on
doing graduate work would do well to take additional courses in those areas
basic or related to their field of specialization.

Admission to the Professional Program

Students interested in entering the College of Phannacy should appiy for
admission through the Office of Admissions and Records, l'vlorrill Hall, Univer
sity of Minnesota, Minneapolis, Minnesota 55455.

Applications should be filed between October 15 and June 15 of the
academic year prior to the fall quarter the applicant desires to enroll in the
College of Phannacy.

Applications should be accompanied by two official transcripts of the
student's record. The Admissions Committee uses such criteria as honesty,
industry, leadership ability, maturity, motivation, sound moral character among
other personal attributes in making judgments on the admissibility of students
where possible in addition to the individual's scholastic record in the pre
professional curriculum.

These applications will be reviewed and all applicants will be notified,
usually within 30 days after complete application and transcript has been
received. All resident applicants with an average of C+ or above, and meeting
all other prerequisites, will be admitted to the program.

Nonresident applicants presenting above-average records will be considered
individually. Other applicants (those with lower averages and those removing
deficiencies) will be considered individually and will be notified of their
admission status either before or shortly after August 15.

While a personal interview with each applicant is not required, candidates
may be requested to appear for an interview at the discretion of the Admissions
Committee. Students are encouraged to request an interview if they wish to
discuss matters relative to their applications and their pre-phannacy program.
It is suggested that they write the dean's office for an appointment to assure
a faculty member will be available.

Students who expect to complete preprofessional courses during a summer
session should proceed as indicated above for admission, being sure to supply
infonnation concerning: (a) courses to be completed; (b) the college at which
the courses will be taken; (c) the dates of the summer session; and (d) two
official transcripts of the completed work forwarded to the College of Pharmacy.

Pre-phannacy and other University of Minnesota students desiring to trans
fer to the College of Phannacy should make application at the proper window
at the Office of Admissions and Records.

Students from other institutions who desire admission with advanced stand
ing should likewise file application forms and credentials with the Office of
Admissions and Records.

Advanced Standing

A candidate for graduation must spend the required time in residence,
either at this college or at some other college which is a member of the
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American Association of Colleges of Pharmacy. A student coming from such
other college must have the preliminary education required for admission to
this college and must spend at least 1 year in attendance at this college be
fore he can qualify for a degree. Advanced standing will be given only to stu
dents with promising records, and credit may be withdrawn because of poor
work in this college. Candidates should forward a transcript of their records
in both pre-pharmacy and pharmacy work.

Requirements for Graduation

An overall C average (grade point average = 2.00 or above) in the re
quired and elective courses in the curriculum is a requirement for graduation.
Scholastic averages for graduation will be based only on work completed while
enrolled in the College of Pharmacy at the University of Minnesota. In addi
tion the candidate must have been recommended by the faculty of the College
of Pharmacy for the degree of bachelor of science in pharmacy.

Pharmacy Law Requirements
Section 151.10 (M.S. 1969) QUALIFICATIONS OF APPLICANTS

To he entitled to examination hy the hoard as a pharmacist the applicant shall he
a citizen of the United States, of good moral character, at least 21 years of age,
and shall he a graduate of the college of pharmacy of the University of Minnesota
or of a college or school of pharmacy in good standing of which the board shall
be the judge and shall have at least one year of practical experience in pharmacy.

On July 18, 1941, the Minnesota State Board of Pharmacy adopted the
following resolution dealing with the above passage:

(The applicant) must be a graduate of a recognized college of pharmacy. Under
the Minnesota Pharmacy Law, a recognized school is one that is recognized and
accredited hy the American Council on Pharmaceutical Education.

The College of Pharmacy is not only specifically named in the law but also
accredited by the American Council on Pharmaceutical Education.

Section 151.101 INTERNSHIP

The board nlay register as an intern any natural person who has satisfied the
board that he is of good moral character, not physically or mentally unfit, and
who has successfully completed the educational requirements for intern registra
tion prescribed by tbe hoard. The intern's experience shall he supervised hy a
pharmacist preceptor in a licensed pharmacy in which the quantity and variety
of drugs dispensed meet or exceed standards prescribed hy the board for intern
training purposes.
The board in its discretion may accept internship experience obtained in another
state provided the internship requirements in such other state are in the opinion
of the hoard equivalent to those herein provided.

Regulation 61 of the Minnesota State Board of Pharmacy describes the
internship program and requires that students register with the board before
beginning employment as an intern. Credit for internship time cannot be
granted unless the intern is properly registered with the board. To be registered,
the intern must have successfully completed not less than 1 year of pre-phar
macy training and be enrolled in an accredited college of pharmacy. Students
in a 2-year preprofessional curriculum must have successfully completed not
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less than I year of that curriculum and must be satisfactorily progressing toward
the completion of the 2-year pre-pharmacy program.

In order that internship experience obtained during summer vacations may
be properly credited toward the I-year requirement, a student must file four
documents with the Board of Pharmacy: (a) within 5 days, a notice of em
ployment form showing the date employment began; (b) within 5 days of
completion of employment, a progress report describing internship training
experiences; (c) within 30 days after termination of employment, an affidavit
by his pharmacist preceptor showing the date on which employment began
and ended, this regardless of the length of time employed; and (d) within 5
days of the completion of each internship training period, pharmacist-intern
ship experience reports. Instructions for completion of these reports and other
required forms may be obtained from the secretary of the Minnesota State
Board of Pharmacy.

Internship experience is divided into three phases - beginning, intermedi
ate, and advanced - based on the intern's educational level. Duties of the
intern are prescribed for each of the three levels of training.

The Minnesota State Board of Pharmacy requires that an official or certi
fied transcript of scholastic work must accompany the application for examina
tion for licensure to practice pharmacy in this state. Transcripts of l\Hnnesota
graduates may be obtained from the Office of Admissions and Records of the
University. Requests for transcripts should be made not later than 10 days
prior to the date upon which the application is to be filed with the Board of
Pharmacy.

Any student wishing to obtain employment is invited to confer with the
Minnesota State Pharmaceutical Association or the office of the dean of the
College of Pharmacy.

Minnesota State Board of Pharmacy

The State Board of Pharmacy meets at the college at least twice each year
to examine candidates for registration. For information concerning all matters
coming under the jurisdiction of the State Board, address: Secretary of the
Minnesota State Board of Pharmacy, 1965 Ford Parkway, St. Paul, Minnesota
55116.

Medicinal Plant Laboratory and Garden

The facilities of the medicinal plant garden, plant laboratory, and green
house afford opportunity for instruction in methods of cultivating, collecting,
and processing plant drugs. Many plants of medicinal and economic importance
are grown in the garden and greenhouse for study.

Reserve Officers Training Corps

Consult the General Information Bulletin for programs available at the
University and for detailed information see the Army-Navy-Air Force ROTC
Bulletin.
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Continuation Study Program

Pharmacy, like all sciences, is characterized by constant change. Education
for the pharmacist does not end when a degree is earned.

The continuing education program uses a variety of methods to bring
education to the pharmacists all over the state. Closed circuit television, self
teaching courses, and audio cassette tapes are some of the methods used. The
basic concept is to provide the pharmacist with the education needed to re
fresh his knowledge and to prepare him for the changing demands of the
profession.

Special Lectures

From time to time through the school year, outstanding men in the fields
of pharmacy and related sciences address the students of the College of Phar
macy. Students are required to attend.

Libraries

Students of the College of Pharmacy have access to the Minneapolis
Campus collections of the University Library, totaling approximately 3 million
volumes. Materials in fields related to pharmacy are in the Biomedical and
Chemistry Libraries, with 205,000 and 24,000 volumes, respectively. Materials
in the fields of clinical pharmacy, medicinal chemistry, pharmaceutics, pharma
cognosy, pharmacology, and hospital pharmacy are located in the Pharmacy
Library, with a collection of over 14,000 volumes. The Pharmacy Library
receives 270 serial titles and maintains indexes to domestic, foreign, and experi
mental drugs.

Honor Society

Rho Chi, the national honor society of pharmacy, is represented at Minne
sota by the Mu chapter. Students are elected to membership in the junior
year by the members of the society on the basis of scholarship, character, and
conduct. Not more than 25 percent of the class is eligible.

Programs and Projects

Melendy Memorial Lectures

Annually a pharmacist of national reputation delivers a lecture spon
sored by the College of Pharmacy on a subject intended to advance the
interests of the profession. This lectureship has been made possible by the
Samuel \Y. Melendy Memorial Fund.

Pharmaceutical Education Trip

During the spring vacation, an opportunity is afforded fourth- and fifth
year students in the College of Pharmacy to visit the laboratories of at least
one pharmaceutical and/or biological manufacturer. Students are urged to
make at least one of these trips.
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The William D. and Ruth Nelson Educational Fund

Proceeds of this fund are used to improve the phannaceutical education
at the College of Pharmacy.

The Pharmaceutical Education and Research Fund

This fund provides resources on an emergency basis to new programs or
to areas in which there are pressing needs.

The Pharmacy Century Mortar Club

Annual contributions by members provide funds which are used for special
projects to improve the College of Phannacy for which state or federal funds
are not available.

Student Affairs

At the beginning of each school year the students will elect their class
officers. These officers will comprise the College Board which serves as the
liaison betwen the students and the faculty. The College Board convenes with
the administration to discuss matters of mutual concern to the students and
faculty.

Infonnation on student affairs and faculty and staff activities appears in
the College Bull published irregularly during the school year and distributed
to the college staff and student body.

Kappa Psi Phannacy Fraternity has taken upon itself the publication of
the annual, Pharmacopa, which contains articles of interest as well as pictures
of the graduating class, faculty, and staff.

Phannacy students are urged to become student members of the American
Phannaceutical Association and the Minnesota State Phannaceutical Associa
tion. The membership fees for each organization are nominal.

Three professional pharmacy fraternities are active on this campus. Kappa
Epsilon for women, Kappa Psi and Phi Delta Chi for men. A faculty member
serves as adviser for these organizations. Among other purposes they serve its
membership through activities involving the student, the college, the profession,
and the public.

Textbooks

Textbooks used in all courses may be obtained after coming to the
University.

Loans, Scholarships

Loans - The following loan funds have been established for the benefit
of students in the College of Phannacy:

Ladies Drug Auxiliary of Minneapolis Loan Fund
Minnesota State Pharmaceutical Association Loan Fund
North Minneapolis Pharmacists Club Loan Fund
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Applications for loans are made to the Office of Student Financial Aid,
107 Armory, University of Minnesota, Minneapolis, Minnesota 55455. The
college office will supply information about other loan funds such as the
Student Loan Fund of the 'Women's Auxiliary of the American Pharmaceutical
Association, the John W, Dargavel Foundation, and others.

Scholarships - Students in the pre-pharmacy years, or in any of the 3
professional years of the pharmacy curriculum are eligible for scholarships as
stated in the following descriptions. The faculty of the College of Pharmacy
will award scholarships only to students who apply unless otherwise specified.
Usually no student will be awarded more than one scholarship. The scholar
ships are awarded on the bases of scholastic achievement, financial need, voca
tional intention, and other criteria. Additional information and application forms
may be obtained from the dean of the College of Pharmacy. For information
about all-University scholarships, refer to the section on Financial Aids in the
General Information Bulletin.

Three American Foundation for Pharmaceutical Education Scholarships ($200) are awarded
annually to students in the last 3 years of the 5-year curriculum.

One Beniamin M. Cohen Memorial Scholarship ($250) is awarded annually to a student
enrolled in the College of Pharmacy.

One Cecil A. Krelitz Memorial Scholarship ($250) is awarded annually to a student en
rolled for the pre-pharmacy years or the first professional year at the University of
~1innesota.

One Claude A. Mather Memorial Scholarship ($300) is awarded annually to a student
from the Iron Range, with preference to students in pharmacy.

One John W. Dargavel Foundation Scholarship ($200) is awarded annually to a student
who is enrolled in any of the last 3 years of the pharmaceutical curriculum.

One or more Druggists Mutual Insurance Company Scholarships ($100) to help a student
or students complete the course in pharmacy.

One Keith K. Keller Memorial Scholarship ($400) is awarded annually to a student in the
pre-pharmacy or pharmacy program at the University,

One McKesson and Robbins Scholarship ($300) is awarded annually to a student in the
College of Pharmacy with prderence for a student who was recipient of the scholar
ship in the preceding year.

One Minnesota State Pharmaceutical Association Senior Scholarship ($400) is awarded
annually to the junior student achieving the highest scholastic average for the first 8
quarters of professional study. No application is necessary.

One or more Minnesota State Pharmaceutical Association Women's Auxiliary Scholarships
( $250) are awarded annually to women students enrolled in the last 3 years of the
phannacy curriculum.

One Northwestern Drug Company Scholarship ($400) is awarded annually to a student
in the first professional year or to a student in an upper class of the College of
Pharmacy who held the scholarship during the preceding year.

Nine Samuel \V. Melendy Memorial Scholarships (full tuition) are awarded annually to stu
dents in the College of Pharmacy. Not more than four scholarships are awarded to
students in any I of the 3 professional years.

Four Samuel W. Melendy Undergraduate Research Scholarships are awarded annually to
qualified student applicants. Upperclassmen will be given preference. The terms of
the scholarships ($1,000) will run for the calendar year.

One Sarah Lavintman Mark Scholarship (I-quarter tuition) is awarded annually to a
capable young pharmacy student interested in hospital pharmacy entering the senior
yeilT.
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One William M. and Mildred E. Peters Scholarship ($250) is awarded annually to a
student enrolled in the College of Pharmacy.

The college office will supply additional information about the Walgreen Pharmacy Scholar
ships, etc.

Awards and Honors

The following prizes are awarded by the faculty of the college to under
graduate students or to members of the graduating class. The bases for the
awards are indicated in the following brief descriptions:
John Y. Breckenridge Memorial Book Award - Sponsored by the late Mrs. John Y. Brecken

ridge, in memory of her husband, class of 1908. Awarded to the junior student in
the College of Pharmacy in recognition of outstanding scholastic achievement, pro
fessional promise, and leadership ability.

Bristol Laboratories Award - Sponsored by the Bristol Laboratories, Inc., New York, New
York. Awarded to the senior student in the College of Pharmacy who has earned the
highest numerical average in the course in compounding and dispensing.

Hallie Bruce Memorial Award-Sponsored by the family and friends of Hallie Bruce, class
of 1916, and by the alumni of the college. Awarded to that member of the graduating
class who has achieved an outstanding record in clinical pharmacy.

College of Pharmacy Alumni Award - Sponsored by the College of Pharmacy alumni.
Awarded to a member of the graduating class for general excellence of scholastic and
extracurricclar records.

Dean's Award - Awarded occasionally to a senior student who has made major contributions
to the goals of the college through his effort outside the academic area.

Druggists Mutual Sophomore Award - Awarded to a sophomore student in the College of
Pharmacy in recognition of high scholastic achievement and extracurricular involve
ment.

Johnson and JohnsOll Mortar and Pestle Award - Sponsored by Johnson and Johnson,
New Brunswick, New Jersey. Awarded to the member of the College of Pharmacy
graduating class in recognition of outstanding work in the area of pharmacy and
business administration.

Kappa Epsilon Prize - Sponsored by the Alumnae Chapter of Kappa Epsilon, Kationa!
Women's Pharmacy Sorority. Awardt:d to the senior Kappa Epsilon woman student
in the College of Pharmacy who has rendered outstanding service to the college.

Kappa Psi Pharmacopa Award - Sponsored by the Epsilon Chapter of Kappa Psi Pharma
ceutical Fraternity. Awarded to the editor of Pharmacopa for his dedication to pro
moting interest and providing information in possible careers in pharmacy.

Lilly Achievement Award - Sponsored by Eli Lilly and Company, Indianapolis, Indiana.
Awarded to the senior student in the College of Pharmacy in recognition of superior
scholastic and professional achievement.

McKesson and Robbins Award - Sponsored by McKesson and Robbins, Inc., New York,
New York. Awarded to the president of the Student Chapter of the American Pharma
ceutical Association for the previous year.

Merck Award - Sponsored by Merck and Company, Inc., Rahway, New Jersey. Awarded
to the senior student in the College of Pharmacy who has earned the highest scholastic
average in 4 years of professional work.

Minnesota Council of Hospital Pharmacists Award - Sponsored by the Central Minnesota
Society of Hospital Pharmacists. Awarded to the senior student who has demonstrated
outstanding qualities as a registered hospital pharmacy intern.

Minnesota State Pharmaceutical Association Key Award - Sponsored by the Minnesota State
Pharmaceutical Association. Awarded to the junior student showing the highest aca
demic average and excellence scholastically for the junior year.
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Outstanding Senior Award - Sponsored by the Minneapolis Veteran Druggist Association.
Awarded to the senior considered to be the most outstanding by his classmates.

Harold R. Popp Leadership Award - Sponsored by the family and friends of Harold R.
PoPP. Awarded to that student showing leadership in extracurricular activities in the
college.

Rexall Mortar and Pestle Award - Sponsored by the Rexall Drug Company, Los Angeles,
California. Awarded to the member of the graduating class of the College of Phar
macy who has shown outstanding leadership and interest in the field of retail
pharmacy.

Rho Chi Award - Sponsored by Mu Chapter, Rho Chi, Pharmacy Honor Society. Awarded
to the sophomore student in the College of Pharmacy who has earned the highest
scholastic average.

Rho Chi Research Award - Sponsored by Mu Chapter, Rho Chi, Pharmacy Honor Society.
Awarded to that student who has contributed to and shown promise of excellence in
research in pharmaceutical science.

F. J. Wulling Senior Award - Sponsored by Mrs. Frederick J. Wulling, in memory of het
husband, dean of the College of Pharmacy, 1892-1936. Awarded to the senior stu
dent in the College of Pharmacy who has earned the second highest scholastic average
during the professional years.

F. J. Wulling Junior Award - Sponsored by Mrs. Frederick J. Wulling, in memory of het
husband, dean of the College of Pharmacy, 1892-1936. Awarded to the junior student
in the College of Pharnlacy who has shown outstanding promise based on the pro
fessional courses.

F. J. Wulling Sophomore Award - Sponsored by Mrs. Frederick J. Wulling, in memory of
her husband, dean of the College of Pharmacy, 1892-1936. Awarded to the sopho
more student in the College of Pharmacy who has excelled in the professional courses.

Communications

Correspondence relating to registration or advanced standing should be
addressed to the Office of Admissions and Records, University of Minnesota,
Minneapolis, Minnesota 55455. Official transcripts for advanced standing will
be evaluated by the Office of Admissions and Records only when accompanied
by a completed Application for Admission form. All other inquiries should be
addressed to Office of the Dean, College of Pharmacy, University of Minnesota,
Minneapolis, Minnesota 55455.



PHARMACY CURRICULUM
(2 Years Pre-pharmacy - 3 Years Pharmacy)

A 5-year curriculum for the bachelor of science in pharmacy degree pre
pared and recommended by the faculty of the college in cooperation with an
ad hoc committee of the University was endorsed by the Administrative Com
mittee of the Senate and approved by the Board of Regents on June 13, 1953.
The curriculum became effective in the fall of 1954. Beginning in the fall of
1960, all accredited colleges of pharmacy initiated curricula equivalent to not
less than 5 academic years as a result of actions taken by the American
Association of Colleges of Pharmacy and the National Association of Boards of
Pharmacy.

High school graduates should enroll as pre-pharmacy students in the Col
lege of Liberal Arts of the University of Minnesota or in any other accredited
institution. Upon satisfactory completion of the required pre-pharmacy courses,
students are eligible to apply for admission to the College of Pharmacy.

Students should consult their advisers, especially in regard to choice of
elective subjects. Careful planning of programs throughout the 5 years will
expedite considerably the students' progress in preparation for one of the areas
of pharmaceutical specialization, preparation for graduate study, or completion
of the program in pharmacy in minimum time.

Applicants who have completed satisfactorily 2 or more years of college
in a pre-pharmacy program will be eligible to apply for admission to the 3-year
profeSSional curriculum in the College of Pharmacy provided their preprofes
sional curriculum includes the following courses or their equivalent.

PRE-PHARMACY MINIMUM COURSE REQUffiEMENToo

Approximate Credits
Semester Quarter

General Biology
BioI 1-011, Zool 1-013

Chemistry - General, Qualitative, and Organic
Chern 1-004, 1-005, 1-006, 3-301, 3-302, 3-303

Economics
Econ 1-001, 1-002

English or Communications
Engl 1-001, 1-002, 1-003 or Comm 1-001, 1-002, 1-003

Mathematics - College Algebra, Trigonometry
Math 1-008, 1-141

Physics
Phys 1-014, 1-015, 1-024, 1-025

Electives - Social, Behavioral, Humanities, and Arts

7

18

4

6

5

8

12
60

9

28

8

12

8

10

15
90

00 University of :Minnesota courses are designated by course name and number. Advanced
First Aid and Personal Health courses are also recommended.
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FmST PROFESSIONAL YEAR
(51 Credits)

Microbiology (5)
Advanced First Aid (2)

Pathology (3)
Personal and Community Health (3)
Quantitative Medicinal Chemistry (6)

Orientation (2)

Anatomy (4)

Biochemistry of Medicinals (6)

Fundamental Principle and Processes (3)
Human Physiology (7)
Inorganic Medicinal Agents (5)
Introductory Calculus (5)

SECOND PROFESSIONAL YEAR
(5 I Credits)

Fundamenta! Principle and Processes (4)
General Pharmacology (7)
Introductory Pharmacognosy (10)
Organic Medicinal Agents (II)

Pharmaceutical Preparations (9)
Management of Pharmaceutical Services

(4)§§

General electives (6)

THmD PROFESSIONAL YEAR
(48 Credits)

Clinical Clerkships (2)
Clinical Therapeutics (6)
Pharmaceutical Jurisprudence (3)
Toxicology (2)
Management of Pharmaceutical Systems

(3)§§

Biopharmaceutics - Drug Information
Evaluation (8)

Economics of Professional Practice (3)§§
Dispensing Pharmacy (6)
Environmental Sanitation (3)

Clinical Conferences (2)

General Electives - Each student may choose to enroll in such courses
so as to distribute part of his course work in areas of study other than those
most closely linked to his vocational interests (see page 3 in this bulletin).

Professional Electives - In addition to those areas of study under general
electives a student may elect to register for such advanced courses in the areas
listed.
Clinical Pharmacy:

Health Sciences Terminology (2)
Contemporary Pharmacy (1)
Over-the-Counter Preparations (1)
Community Drug Education (2)

Medicinal Chemistry:
Instrumentation (3)
Modern Concepts (3)
Special Problems (3)

Pharmaceutics:
Cosmetics and Dermatological

Preparations (3)
Parenteral Products (3)

Pharmaceutical Manufacturing (6)
Special Problems (3)
Veterinary Science (3)

Pharmacognosy:
Antibiotics (2)
Vitamins and Hormones (2)
Vitamins and Hormones Laboratory (1)
Special Prohlems (3)

Pharmacology:
Biological Assay (3)
Phannacometrics (3)

§§ Students contemplating graduate studies may substitute by petition pre-graduate courses.
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DESCRIPTION OF COURSES
Following each course number and title is a statement in parentheses of

credits, enrollment limitations, prerequisites, and number of lecture and labora
tory hours per week. "Consent of instructor" for enrollment in a course is indi
cated by the symbol #. Course numbers punctuated by diagonal marks are
scqucruJC courses and must be taken in the order listed.

All students are required to purchase $5 Pharmacy Deposit Cards from the
bursar. Breakage and supplies will be deducted from these cards.

CLINICAL PHARMACY (Phar)
Professor

Hugh F. Kabat, Ph.D., head

Assistant Professor

William J. Hodapp, M.A.
William H. Jeffery, Pharm.D.
Martin I. Jinks, Pharm.D.
Thomas F. Jones, B.S. in Phann., M.H.A.
Karl N. Schuttenhelm, Pharm.D.
Roger D. Schroeder, B.S. in Pharm., M.S.

Instructor

John T. Bush, B.S. in Pharm.
James C. Clinite, B.S. in Pharm.
E. Don Nelson, Pharm.D.
Marie L. Perreault, B.S. in Pharm.

Jan C. Wenger, B.S. in Phann., M.S.
Robert E. Williamson, B.S. in Pharm.,

M.S.

Clinical Instructor

Raymond A. Anderson, B.S. in Pharm.
William F. Appel, B.S. in Pharm.
Charles V. Bainbridge, B.S. in Pharm.
Donald A. Dee, B.S. in Pharm., M.S.
Paul G. Grussing, B.S. in Pharm.
Leonard A. Lang, B.S. in Pharm., M.S.
Charles F. Richards, B.S. in Phann., M.S.
William A. Strohbeck, B.S. in Phann.,

M.S.

Lecturer

Neal W. Schwartau, B.S. in Pharm.

5-201. ORIENTATION: OPPORTUNITIES AND HISTORY. (2 cr; 2 lect hrs per wk)
Career opportunities in the profession; historical development of pharmacy.

5-210. TERMINOLOGY OF THE HEALTH SCIENCES. (2 cr; .5 review and exam sessions
per qtr)

An elective programmed learning course familiarizing students with the language of
the health sciences.

5-220. ADVANCED FIRST AID. (2 cr; 3 lect hrs per wk)
First aid procedures including those in the American Red Cross course.

5-230. PHARMACEUTICAL JURISPRUDENCE. (3 cr; 3 lect hrs per wk)
Law and legal procedures, responsibilities of a pharmacist; federal and Minnesota
state laws and regulations, legal problems of practical importance to the pharmacist.

5-240. ECONOMICS OF PROFESSIONAL PRACTICE. (3 cr; prereq Econ 1-001/1-002;
2 lect and 2 lab hrs per wk)

Decision making and policy planning, utilizing fiscal records; data processing.

5-250. MANAGEMENT OF PHARMACEUTICAL SERVICES. (4 cr; 3 leet and 2 lab hrs
per wk)

:Management functions, personnel and patient management.

5-260. MANAGEMENT OF PHARMACEUTICAL SYSTEMS. (3 cr; 3 leet hrs per wk)
The health care system, drug distribution, drug use control, and dissemination of
drug information.
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5-270. CLINICAL CONFERENCES. (2 cr [6 cr max]; may be taken 1 or more qtrs;
3-hr conf per wk)

Monitoring of patient drug therapy. Offered at University and affiliated hospitals
with rotation to several services.

5-280. CONTEMPORARY PHARMACY. (1 cr per qtr; prereq 4th and 5th yr students and
#; 2 hrs per wk)

Elective seminar on contemporary topics in pharmacy.

5-281. OVER-THE-COUNTER PREPARATIONS. (1 cr per qtr; prereq 5th yr students;
1 conf hr per wk)

5-285. COMMUNITY DRUG EDUCATION. (1 cr; prereq 4th or 5th yr pharm students;
2 lect hrs per wk for 6 wks)

Social, psychological, and pharmacological aspects of drug use and misusE.

5-286. COMMUNITY DRUG EDUCATION LABORATORY. (1 cr; prereq 5 ..285; lab and
seminar hrs ar)

Practical experience in community drug education.

5-290. CLINICAL CLERKSHIP. (2-5 cr; may be taken 1 or more qtr; prereq 5-270,
5-300, 1[5-301)

Supervised study of patient drug therapy at an advanced level of responsibility.

5-300/5-301/5-302. CLINICAL TIlERAPEUTICS. (2 or per qtr; prereq 5th yr students;
2 lect hrs per wk)

Clinical therapeutics of common disease entities.

MEDICINAL CHEMISTRY (MedC)
Professor

Taito O. Soine, Ph.D., head
Frank E. DiGangi, Ph.D.
Ole Gisvold, Ph.D.
Philip S. Portoghese, Ph.D.

Associate Professor

Herbert T. Nagasawa, Ph.D.
Robert E. Ober, Ph.D.
Robert Vince, Ph.D.

Assistant Professor

Mahmoud Abdel-Monem, Ph.D.
Patrick E. Hanna, Ph.D.

Student Pharmacist Supervisor

William Hunter, B.S. in Pharm.

5-410/5-420. QUANTITATIVE MEDICINAL CHEMISTRY. (3 cr per qtr; prereq Chern
1-006, 3-302; 2 lect and 1 conf hr and 3 lab hrs per wk)

Principles, procedures of gravimetric, volumetric, and instrumental methods of analy
ses of inorganic and organic medicinal agents.

5-430/5-440. BIOCHEMISTRY OF MEDICINALS. (3 cr per qtr; prereq Chern 3-303 or
#; 3 lect hrs per wk)

Selected topics in biochemistry required as a basis for the understanding of the
pharmacodynamic action and therapeutic use of medicinal agents.

5-450. INORGANIC MEDICINAL AGENTS. (5 cr; prereq Chern 1-006 Of' equiv; 5 lect
hrs per wk)

Histories, sources, commercial manufacture, properties, and medicinal uses of inor..
ganic chemicals.

5-470/5-480/5-490. ORGANIC MEDICINAL AGENTS. (3 cr for 5-470, 4 cr each for
5-480 and 5-490; prereq Chern 3-303, Mede 5-440)

Consideration of the factors involved in drug absorption, distribution, excretion,
metabolism, mechanism of action, receptor interactioD, and rational drug design
prefaces a treahnent of the individual pharmacological drug categories from a
structure-activity standpoint.
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5-494. INSTRUMENTATION IN MEDICINAL CHEMISTRY. (Professional Elective)
(3 cr; prereq Chern 3-303 or #; I lect and 6 lab hrs per wk)

Modern approaches to drug analysis.

5.496. MODERN CONCEPTS IN MEDICINAL CHEMISTRY. (Professional Elective) (3
cr; prereq 5-490; 3 lect hrs per wk)

Basic principles and concepts in the design of medicinal agents, drug transport,
molecular concepts of drug action, chemotherapeutic agents, and analysis of drug..
receptor interactions.

5.499. SPECIAL PROBLEMS IN MEDICINAL CHEMISTRY. (Professional Elective) (Cr
ar; prereq 3rd- or 4th-yr pharmacy student and #)

Elementary investigation of the analysis, synthesis, and phyto chemistry of medicinal
agents.

PHARMACEUTICS (Phm)
Professa1

Edward G. Rippie, Ph.D., head

Associate Professor

John D. McRae, Ph.D.
Robert H. Mmer, Ph.D.

Assistant Professor

Instructor

Alfred R. Hansen, Ph.D.
Paul W. Willard, Ph.D

Student Pharmacist Supervisor

Leslie W. Collins, B.S. in Pharm.
Esther Magadan, B.S. in Pharm.

Kenneth W. Mmer, Ph.D.
Kenneth G. Nelson, Ph.D.
Ronald J. Sawchuk, Ph.D

5-603. PHARMACEUTICAL CALCULATIONS. (2 cr; 2 lect hrs per wk; 1972)
Mathematical procedures and statistical methods in pharmaceutical practice.

5-610/5-620. FUNDAMENTAL PRINCIPLES AND PROCESSES. (3 cr for 5-610, 4 er
for 5-620; prereq Math 1-142, Phys 1-010, Chern 3-301; 3 lect hrs per wk for
5-610, 3 lect and 3 lab hrs per wk for 5-620)

Introduction to the principal laws of physical chemistry and their applications to the
quantitative aspects of pharmaceutical systems.

5-630/5-640. PHARMACEUTICAL PREPARATIONS. (5 cr for 5-630, 4 cr for 5-640;
prereq 5-620; 2 lect and 6 lab hrs per wk)

Official and nonofficial dosage forms and preparations.

5-650/5-660. DISPENSING PHARMACY. (3 cr; prereq 5-640, MedC 5-490; 2 lect and
3 lab hrs per wk)

The technology, record systems, interprofessional relationships, drug use control, etc.,
involved in dispensing prescription medication.

5-670/5-680. BIOPHARMACEUTlCS-DRUG INFORMATION EVALUATION. (4 cr
per qtr; prereq 5th yr, 5-640, Phel 5-102; 3 lect hrs per wk, 1 workshop per
wk [2 hrs])

Consideration of the processes of drug absorption, distribution, metabolism, and
excretion in vivo. Statistical methods and procedures for the critical evaluation of
the current literature dealing with those subjects.

5-690. COSMETICS AND DERMATOLOGICAL PREPARATIONS. (Professional Elective)
(3 cr; 2 lect and 3 labs per wk)

Pharmaceutical aspects of cosmetics and dermatological preparations.

5-692/5-694. PHARMACEUTICAL MANUFACTURING. (Professional Elective) (3 cr per
qtr; prereq 5-640; 1 lect and 6 lab hrs per wk)

Problems in the production of pharmaceutical preparations on a pilot plant scale.
Formula development and product stabilization.
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5-696. PARENTERAL PRODUCTS. (Professional Elective) (3 cr; prereq 5-640, MicB
3-103 or #; 2 lect and 3 lab hrs per wk)

Principles and procedures involved in the manufacture of parenteral products.

5-699. SPECIAL PROBLEMS IN PHARMACEUTICS. (Professional Elective) (Cr ar)
Problems in the formulation, production, and evaluation of phannaceutical products.

5-520. VETERINARY SCIENCE. (Professional Elective) (3 cr; prereq Phd 5-102 Or equiv;
3 lect hrs per wk)

(Same as VPP 5·520) Professional interrelationships between pharmacists and
veterinarians, disease problems of domestic animals, and animal pharmacology.

PHARMACOGNOSY (Phcg)
Profcssor

E. John Staba, Ph.D., head

Assistant Professor

Yusuf J. Abul-Hajj, Ph.D.

Instructor

Lance Crombie, Ph.D.
Stephen R. Rohlfing, Ph.D.

Gardener

Onie J. Benson
Clarence Stoltman

5-830. INTRODUCTORY PHARMACOGNOSY. (5 cr; prereq BioI 1-011, MedC 5·440,
MicB 3-103 or #; 4 lect and 3 lah hrs per wk)

Study of natural drug products. Consideration of the production, constituents,
metabolism, and uses of drugs containing enzymes, carbohydrates, antibiotics, and
biologicals.

5-840. INTRODUCTORY PHARMACOGNOSY. (5 cr; prereq 5-830, or #; 4 leet and 3 lab
hrs per wk)

Continuation of the study of natural products. Consideration of the production,
constituents, metabolism, and uses of drugs containing vitamins, hormones, terpenes,
lipids, phenylpropides, and alkaloids.

5.860. ANTIBIOTICS. (Professional Elective) (2 cr; prereq 5·830 or #; 2 led hrs per wk)
Natural antihiotic substances. Methods of production, biosynthesis, extraction, and
assay, together with chemical, pharmaceutical, and chemotherapeutic properties.

5.870. VITAMINS AND HORMONES, (Professional Elective) (2 cr; prereq 5-840 or #; 2
led hrs per wk)

These substances will be discussed with regard to biosynthesis. chemistty, biochemical
functions, mechanisms of actions, productions, and uses.

5-875. ANTIBIOTICS, VITAMINS, AND HORMONES LABORATORY. (Professional Elec
tive) (1 cr; prereq 5-830 and 5-840, or #; 4 lab hrs per wk)

Introduction to the techniques used to produce, isolate, and observe the biological
effects of these substances.

5-899. SPECIAL PROBLEMS IN PHARMACOGNOSY. (Professional Elective) (Cr ar;
prereq 4th yr student, #)

Problems dealing with the microbiology, chemistry, or biology of medicinal natural
products from plants, animals, insects, etc.

PHARMACOLOGY (Phcl)
Professor

Lawrence C. Weaver, Ph.D.
Wallace F. White, Ph.D.
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Description of Courses

5-107. PHARMACOMETRICS. (3 cr; prereq 5-102 or #)
Lectures and laboratory exercises on the principles and applications used in the
evaluation of drug activity.

5-168. BIOLOGICAL ASSAY OF DRUGS. (Professional Elective) (3 cr; 1 lect and 6
lab hrs per wk)

Quantitative pharmacological procedures with an introduction to biostatistics.
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How to Use This Bulletin
The Medical Technology Bulletin for 1971-1973 is divided into three

major parts:

General Information-All students and prospective
read this section carefully. It contains information relating
topics:

students should
to the following

Admission Requirements
Registration Procedures
Fees
Health Examinations
Residences
Student Aid

Counseling Aids
Placement
Student Organizations
Degrees

National Certification
College Regulations

Curricula-This section contains specific course requirements and

quartcrl!, programs.

~Iedical Technology
Graduate Program

Description of Courses-This section gives a brief description of re
quired courses.

* * *
All students and prospective students will need to refer to the General

Information Bulletin and the College of Liberal Arts Bulletin. These bulletins
are available at the information booth in Morrill Hall or may be obtained by
writing to the Office of Admissions and Records, University of Minnesota,
Minneapolis, Minnesota 55455.

Days and hours when classes meet and the place of meeting are contained
in the Class Schedule published just before the registration period each
quarter.

Information about classes during Summer Session can be obtained by
writing the Summer Session Office, 135 Johnston Hall, University of Minne
sota, l\1inneapolis, Minnesota 55455.
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in June, two issues in July, three issues in August and two issues in September. Second class
postage paid at Minneapolis, I\1innesota. Send change of address notices and other com
munications to Office of Admissions and Records, Minneapolis, Minnesota 55455.

The contents of this bulletin and of other Univ<>rsity bulletins, publications, or an
nouncements are subject to change without notice.
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Margaret Reiten, B.S.'
Kathleen Scott, B.S.'
Mary Severn, B.S.'
Joanne Sinaiko, B.S.'
Brenda Spitzer, B.S.'
Marie StoraasIi, B.S.'
Gloria Strandberg, B.S.'
Jeanne Turgeon, B.S.'
Beverly Varner, B.S.'
Patricia Ziemer, B.S.'

Coagulation Laboratory
Ardella Bennett, B.S.'
Sharon Aeilts, B.S.'
Marsha Cusulos, B.S.'
Linda Kirchhoff, B.S.'
Susan Schletz, B.S.'
Cynthia Strub, B.S."

Electrocardiography and Basal
Metabolism Laboratory

Margaret Halsted, B.S.'
Eloise Greenwood, B.S."
Eileen Stangret, B.S.'

Heart Catheterization Laboratory
Frank Gams, B.S.'
Maureen Bell, B.S.'
Carol Lehman, B.S.'
Lynda Nielsen, B.S.'

Hematology Laboratory
Ruth Rosendahl, B.S.'
Ella Spanjers, B.S.'
Elizabeth Stone, B.S.'
Betty Weisel, B.S."
Jacqueline Battis, B.S.'
Audrey Christenson, B.S.'
Kay Emmons, B.S.'
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Mary Engman, B.S.·
Karen Martin, B.S.·
Wendy McGonigal, B.S.·
Cynthia Merta, B.S.·
Norma Peterson, B.S.·
Karen Roeller, B.S.·
Joanne Schwade, B.S.·
Sharon Snyder, B.S.·
Susan Stotz, B.S."
Marion Templeton, B.S.·
Jean Urbank, B.S.·
Janice Welter, B.S.·
Sandra Williams, B.S.·

Immunology Laboratory
Helen Hallgren, B.S?
Barbara Evenson, B.S.·
Nancy Wood, B.S."

Medical Genetics Laboratory
Joan Aldrich, B.S."
Leanna Lindquist, B.S.·
Gretchen Saecker, B.S.·

1 Principal Medical Technologist

" Senior Medical Technologist
3 Student Technologist Supervisor
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Mary Ellen Anderson, B.S.·
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Miriam Ebeling, B.S.·
Mary Fredricks, B.S.·
Billie Herranen, B.S.·
Barbara Holmen, B.S.·
Mary Lunzer, B.S.·
Nancy Madsen, B.S.·
Karin Rittgers, B.S."
Jean Rysavy, B.S.·
Charlott Trombley, B.S."
M. Kim Williams, B.S.·

Pathology Laboratory
Kathleen Kryewinske, B.S."
Joanne Samuelson, B.S?
Janet Flemming, B.S."
Lynda Stien, B.S.·

Pulmonary Function
Catherine Anderson, B.S?



Medical Technology
GENERAL INFORMATION

The course in medical technology was established at the University of
Minnesota in 1923 to prepare men and women for professional work in clinical
laboratory procedures and for advanced study in the basic sciences and in
medical technology. This course aims to provide both a strong foundation in
basic sciences and experience in the clinical laboratory.

A medical technologist is trained in the performance of various diagnostic
procedures used by physicians. The work includes hematology, urinalysis,
bacteriology, serology, parasitology, blood group serology, and the chemical
analysis of body fluids. This work requires intelligence, accuracy, and reliability
of a high order. As a general rule, a student who has excelled in scientific sub
jects in high school will succeed in medical technology.

The broad training obtained in these fields enables the graduate to qualify
for positions requiring general or specialized laboratory experience in hospital
laboratories, clinics, and physicians' offices. In larger hospitals where there
are several technologists, one may be occupied principally or entirely with
hematology, bacteriology, or chemistry. There are opportunities for graduates
with sufficient ability to work in research and teaching laboratories associated
with larger clinics, foundations, and universities.

Human Rights-The Board of Regents has committed itself and the Uni
versity of Minnesota to the policy that there shall be no discrimination in the
treatment of persons because of race, creed, color, sex, or national origin. This
is a guiding policy in the admission of students in all colleges and in their aca
demic pursuits. It is also to be a governing priniciple in University-owned and
University-approved housing, in food services, student unions, extracurricular
activities, and all other student and staff services. This policy must also be ad
hered to in the employment of students either by the University or by outsiders
through the University and in the employment of faculty and civil service staff.

Admission Requirements

Admission to the Freshman Class-The requirements for admission to pre
professional work of this course of study are the same as those for admission
to the College of Liberal Arts. For complete information consult the General
Information Bulletin. Qualified applicants, men or women, may enter at the
beginning of any quarter, but the curriculum outlined is based on entrance in
the fall quarter. If a student enters at any other quarter, Summer Session
attendance may be necessary to make up the irregularities in the student's
program.

It is recommended that prospective students take mathematics, physics,
chemistry, and biology in high school.

Admission with Advanced Standing-After 1 or more years of work at an
accredited college or university, admission with advanced standing can be
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Medical Technology

made by filing an application, together with complete official college tran
scripts from each college attended, with the Office of Admissions and Records.
This application should be made well in advance of the beginning of the
quarter you plan to enter.

Admission to the Junior Class-For admission to the Division of Medical
Technology the student must have completed 90 credits including the re
quired courses with a total of 180 grade points.

Students in residence at the University of Minnesota who expect to com
plete the requirements for admission to the junior year should file an application
for change of college with the Office of Admissions and Records 1 quarter in
advance of date of transfer. Those with sufficient credits but having course
deficiencies should consult with advisers in the Medical Technology Office
regarding their status.

Students from other accredited colleges and universities may transfer to
the University of Minnesota to complete the program in medical technology.
Courses which are equivalent to those given at the University of Minnesota
are accepted to satisfy the requirements for entrance to the Division of Medical
Technology.

Students transferring from other colleges may obtain the application for
admission with advanced standing from the Office of Admissions and Records.
These applications should be filed with the Office of Admissions and Records
6 weeks or more before the quarter a student plans to enter.

It is necessary for all students to earn at least 45 credits in residence at the
University of Minnesota before they are eligible to receive a degree. It is
strongly advised that transfer students ascertain their status by writing to the
Director, Division of Medical Technology, Box 198, C-205 Mayo Memorial,
University of Minnesota, Minneapolis, Minnesota 55455, before May 1 so that,
if necessary, they may take courses during the Summer Session.

Admission as an Adult Special Student-Men and women with proper quali
fications of education and experience who may want individual courses or
groups of courses to meet special personal needs may be admitted as "adult
special" students. In such cases credit earned as an adult special may be
applicable toward a degree upon recommendation of the Administrative Com
mittee in Medical Technology. Application for admission as an adult special
is made to the Office of Admissions and Records.

Registration Procedures

Students registering for the first time in the University of Minnesota in the
preprofessional program as new freshmen or as transfer students with less than
2 full years of previous college work are expected to participate in a special
2-day orientation-registration program. (See the General Information Bulletin
for a description of this program.) As one part of this 2-day program, students
will consult with an adviser in the Medical Technology Office for selection of
courses and approval of their registrations.

Students registering for the first time in the University of Minnesota as
juniors in the medical technology program should present their admission cer
tificates to the Office of Admissions and Records, Morrill Hall, before proceed
ing with registration at the Medical Technology Office.
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General Information

For students already in attendance, dates for registration and specific
procedures to be followed are published each quarter in the Official Daily
Bulletin of the Minnesota Daily.

Note that all students in either the preprofessional curriculum in the Col
lege of Liberal Arts or later in the professional curriculum in the Division of
Medical Technology are expected to plan their registrations each quarter with
an adviser in the Medical Technology Office.

Fees

For complete information about fees and expenses, consult the General
Information Bulletin.

Health Service and Health Examinations

Complete facilities for general medical and infirmary type hospital care are
provided for students by the University Health Service. A brief description of
these health services and other health and hospital benefits appears in the
General Information Bulletin.

In addition to the physical examination required on admission to the Uni
versity, all students in the medical technology program are expected to ar
range for appointments at the University Health Service for necessary immu
nizations before assignment to the clinical courses of the junior and senior
years. This procedure is required as a protection for the student.

Residences

Information about residence halls may be obtained from the Director of
Housing, 180 Wesbrook Hall. Information about off-campus housing is furn
ished by the Housing Office, Off-Campus Department, 209 Eddy Hall.

Student Aid

The University of Minnesota offers many opportunities to those students
in need of financial assistance to meet the expenses of their education. The
usual criteria by which the merits of requests for financial assistance are
considered are scholastic record, financial need, character, and vocational
promise in the student's chosen field.

Several scholarships for entering freshmen chosen from among graduates
of Minnesota high schools are supported by alumni and friends of the Uni
versity. Applications should be made through Minnesota high school counselors
by December 15. There are also other scholarships and merit awards offered
annually to students in recognition of outstanding achievement records.

For students needing financial assistance, loan funds have been established
to help any student who is making normal progress toward an educational
objective. Students who are interested in loans provided for under the National
Defense Education Acts should apply through the Office of Student Financial
Aid, 107 Armory. Applications for National Defense Student Loans should be
filed in March for the coming academic year.
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In addition to general University loan and scholarship funds, there are
two funds especially for students in medical technology: the William A.
O'Brien Scholarship Fund and the W. K. Kellogg Foundation Loan Fund.

Complete information about obtaining assistance through scholarships
and loans is available from the Office of Student Financial Aid, 107 Armory,
University of Minnesota, Minneapolis, Minnesota 55455.

For students needing part-time employment to meet school expenses, the
Student Employment Service, 30 Wulling Hall, is maintained. It should be
pointed out that the curriculum in the Division of Medical Technology includes
several courses which require many hours of work in the laboratory, and it is
advised that only students who are proficient in their studies should attempt to
do part-time work.

The state professional societies in clinical pathology and medical tech
nology offer scholarships for junior and senior year students in programs in
medical technology. Further information about these awards may be obtained
in the Medical Technology Office.

Counseling Aids

Program planning and advising with reference to registration and progress
toward the degree are prOvided for the students in the preprofessional pro
gram in medical technology in the College of Liberal Arts as well as for stu
dents in the professional curriculum. These advisers are available in the Medi
cal Technology Office, 5307 Powell Hall. These advisers are also available to
discuss with students other aspects of student life, student adjustment, or
personal and individual concerns. Students are urged to consult the General
Information Bulletin for further information.

Placement

Graduates of this program are assisted in finding employment by consul
tation with advisers in the Medical Technology Office. Notices of employment
opportunities in this field from all parts of the country are received in the
office and are posted for the information of the students.

Student Organizations

A large number and wide variety of student organizations and activities
are available for all students. Consult the General Information Bulletin. All
students are urged to consult with a staff member of the Student Activities
Bureau, no TNM, or the program consultant in Coffman Memorial Union.
In addition, there are certain student organizations that exist exclusively for
students in medical technology.

Students in medical technology or in the preprofessional program in the
College of Liberal Arts are represented by elected members from each class
on the Medical Technology Council. The purpose of the Medical Technology
Council is to promote student-faculty relationships, to stimulate social and
educational activities, and to consider matters affecting students in this course.
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Orbs is the honorary scholastic association for seniors in medical tech
nology who have attained an overall B average. The purpose of this organiza
tion is to stimulate and promote high scholarship among the students in medi
cal technology.

Alpha Delta Theta is a professional sorority open to students in medical
technology after the first quarter of the sophomore year. The purpose of this
organization is to promote fellowship and understanding among the students
in medical technology, to broaden the students' personal background, and to
provide a mechanism for participation with other campus organizations in
University functions.

Students in the undergraduate program in medical technology are eligible
for student membership in the American Society of Medical Technologists.

Degrees

The requirements for graduation are the completion of all the required
courses or their equivalents, and a total of 180 credits and 360 grade points
an average of 2 grade points per credit.

Upon satisfactory completion of the prescribed course of study, the
bachelor of science degree will be conferred by the Board of Regents. Students
completing the course with an average of 3 grade points for each credit may
graduate "with distinction" and those with an average of 3.50 grade points
for each credit may graduate "with high distinction."

Application for degree must be filed with the Office of Admissions and
Records 3 quarters before the time of graduation. Students completing the
hospital clinical courses any time after the date of the June graduation and
before the date of the December graduation will be eligible to apply for the
June graduation. Students completing requirements at other times will be eli
gible for graduation in December and August as determined by the date of
completion of the senior year.

National Certification

Graduates from the Division of Medical Technology of the University of
Minnesota are eligible to take the national examination for certification as a
medical technologist conducted by the Board of Registry of the American
Society of Clinical Pathologists. Many hospitals require this certification for
employment.

College Regulations

All students in the first 2 years of this curriculum are registered in the
College of Liberal Arts and are subject to the regulations of that college.
For full information about these regulations, consult the College of Liberal
Arts Bulletin.

In the last 2 years, students are registered in the Division of Medical
Technology, a unit of the Department of Laboratory Medicine of the Medical
School, and are subject to the regulations established for this program.
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Any student not making satisfactory progress in the curriculum may be
placed on scholastic probation upon recommendation of the Administrative
Committee. This committee is composed of members of the faculty of the
Division of Medical Technology.

Unsatisfactory work is defined as an average less than C (2 grade points
for each credit) for all credits earned in any 1 year or in any 1 quarter.
Students who fail to make satisfactory grades after being on probation for
1 quarter are in danger of being dropped from the program. If a student fails
to maintain satisfactory performance in any course or in any laboratory area
while registered in this division, his record will be reviewed by the Adminis
trative Committee for recommendation for action. If, in the opinion of this
committee after due investigation and conference with the student, it is judged
inadvisable for the student to continue in this curriculum, he will be dis
continued.

Satisfactory performance implies not only a passing level in technical
skill and knowledge but also complete personal integrity and honesty.
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Political Science
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CURRICULA

Bachelor of Science Program
in Medical Technology

The University of Minnesota believes that all of its students, whatever
their area of specialization or their vocational goals, should hold in common
the search for a liberal education. In the broadest sense, a liberal education
is one which frees us from the limitations placed by ignorance on our powers
of judgment and choice. More specifically, a liberal education asks of us that
we seek control over the general intellectual instruments for acquiring and
communicating knowledge, primarily the instruments of language and num
ber; that we seek understanding of the ways in which scientists contribute to
man's knowledge of himself and his environment; that we seek historical and
philosophic perspective on the nature of our own lives and the world in which
we live; and that we seek appreciation of the creative insights into life and
nature provided by literature and the arts. To help students achieve the goals
of a liberal education, the Division of Medical Technology expects each stu
dent to distribute some part of his course work in areas of study other than
those most closely linked to his specialized or vocational interests.

To achieve the goals of both a liberal and a professional education appro
priate to a curriculum for a baccalaureate degree in medical technology, the
program stresses a vigorous training in the physical and biological sciences,
with special emphasis on acquiring knowledge of chemistry which is basic to
all facets of laboratory medicine. The program is designed to include not only
factual information but also a thorough instruction in scientific attitudes and
methods. Finally, training in technical skills is added to a broad base of
knowledge in general and specific areas of the natural sciences.

Distribution Requirements

Credits for required courses for the Program in Medical Technology total
approximately 145. An additional 35 credits will therefore be elective. Distri
bution requirements are such that 8-10 credits and a minimum of two courses
are to be selected from each of the three categories.

1. Communications, Language, and Symbolic Systems
Languages Philosophy
Mathematics Speech

2. Man and Society
Anthropology
Economics
Family Studies
Geography
History

3. Literature and the Arts
Art
Classics
English Literature
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Electives following distribution requirements
to make a total of 90 credits

Math I-Ill or Math 1-411 tt-College
Algebra (5)

MedT 1-010t t-Orientation in Medical
Technology (1)

MedT 1-030/1-031/1-032t t-Orientation
to Clinical Medicine (3)

MicB 3-103-General Microbiology (5)
Phys 1-031, 1-032tt-General Physics

(10)
Zool 1-013-General Zoology (4)

Medical Technology

Courses satisfying the distribution requirements may be taken at any time
before graduation. They do not have to be completed within the first 2 years
of matriculation in the College of Liberal Arts.

Freshman and Sophomore Years-Registration is in the College of Liberal
Arts. The following courses or their equivalents should be completed before
admission to the third year.

(Credits are shown in parentheses)

Anat 1-004-Elementary Anatomy (4)
Bioi I-OIl-General Biology (5)
Chern 1-004, 1-005-General Principles

(10)
Chern 1-006-Principles of Solution Chem

istry (4)
Chern 3-1OQ--Quantitative Analysis (3)
Chern 3-101-Quantitative Analysis

Laboratory (2)
Chern 3-301, 3-302-0rganic Chemistry

(10)
Comm 1-001, 1-002, 1-003-Communica

tion (12)
(or) Engl 1-001, 1-002, 1-003-Freshman

English (12)
(or) Exemption from requirement

Some of the above courses are offered only 1 quarter a year. Therefore, it
is essential that the student's program be arranged in such a way as to include
these in the proper quarter. The following program arrangement is suggested:

FIRST YEAR

Fall
Engl 1-001 or Comm 1-001
Math 1-111
Chern 1-004
MedT 1-010

Fall
Chern 3-301
Phys 1-031
MedT 1-030
Electives

Winter
Engl 1-002 or Comm 1-002
Bioi 1-011
Chern 1-005
Electives

SECOND YEAR

Winter
Chern 3-302
Phys 1-032
MedT 1-031
MicB 3-103

Spring
Engl 1-003 or Comm 1-003
Zoo11-013
Chern 1-006
Electives

Spring
Chern 3-100
Chern 3-101
MedT 1-032
Anat 1-004
Electives

~

I

Junior and Senior Years-Registration is in the Division of Medical Tech
nology. The following courses must be completed to satisfy requirements for
graduation.

t t Other courses which are equivalent or more comprehensive may be substituted for the
required courses. It is suggested that students planning to pursue graduate programs
should take Math 1-411, 1-421, 1-431 and Phys 1-104, 1-105, 1-106 or Phys 1-271,
1-281, 1-291.

t t Students who transfer into the medical technology program after the freshman year are
exempt from the MedT 1-010 requirement. Students who transfer into the medical tech
nology program after the sophomore year are exempt from both the MedT 1-010 and
1-030/1-031/1-032 requirements. Credits do not count toward B.S. degree.
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Electives to complete distribution require
ments to make a total minimum of 180
credits

Curricula

(Credits are shown in parentheses)

Anat 5-765-Hematology (4) MedT 5-088H-Applied Diagnostic
MdBc 5-300, 5-301-Biochemistry (9) Microbiology (4)
MedT 5-062-Introduction to Clinical MedT 5-090H-Special Laboratory

Chemistry (4) Methods (4)
MedT 5-063-Introduction to Urinalysis MedT 5-092lflf-Honors Program in

( 2 ) Laboratory Methods (9)
MedT 5-065-ClinicaI Hematology: MedT 5-100-Basic Electronics (2)

Methodology (5) MedT 5-102-Diagnostic Microbiology (3)
MedT 5-066-Introduction to Clinical MicB 5-216, 5-217-Immunology (5)

Immunohematology (4) MicB 5-232-Medical Microbiology (4)
MedT 5-067-Hemostasis (2) Zool 5-066-Histology (5)
MedT 5-072-Clinical Chemistry (6)
MedT 5-082H-Applied Clinical

Chemistry (4)
MedT 5-086H-Applied Clinical Hema

tology and Immunohematology (4)

Assignment to Schedule I or Schedule II is made at the time of registration
for the fall quarter of the third year. Assignment is based on the student's
preference, subject to completion of required preprofessional courses and avail
ability of laboratory space. The following class arrangements are suggested:

SCHEDULE I
TIURD YEAR

Anat 5-765
MedT 5-065
Zoo15-066
Electives

Fall Winter

McdT 5-066
MicB 5-216
MicB 5-217
Electives

FOURTH YEAR

Spring

MedT 5-067
MedT 5-102
MicB 5-232
Electives

Fall
MdBc 5-300
MedT 5-062
MedT 5-100
Electives

Winter

MdBc 5-301
MedT 5-063
MedT 5-072
Electives

Spring

MedT 5-082
MedT 5-086

Summer

MedT 5-088
MedT 5-090

MdBc 5-300
MedT 5-062
MedT 5-100
Electives

Fall

SCHEDULE II
THIRD YEAR

Winter

MdBc 5-301
McdT 5-063
McdT 5-066
MicB 5-216, 5-217

FOURTH YEAR

Spring

MicB 5-232
MedT 5-067
MedT 5-102
Electives

Fall
Anat 5-765
MedT 5-065
Zoo15-066
Electives

Winter

McdT 5-082
McdT 5-086

Spring

McdT 5-092
Electives

Summer
MedT 5-092
MedT 5-088

§§ Schedules for the clinical courses MedT .5-082, 5-086, 5-088, 5-090, and 5-092 are
made on an individual basis for each student. These courses can be taken during the
Summer Session between the third and fourth years. Several combinations will be used
dependent upon availability of clinical facilities.

1f1f Optional requirement open only to students with outstanding scholastic ability.
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Medical Technology

Master of Science Program
with Major in Medical Technology

Graduate work in the field of medical technology is available for the
qualified candidate who wishes to prepare himself for a career of investigation
and teaching in the area of clinical laboratory methods. Regardless of the
ultimate aim, each student spends a period of time in the clinical laboratories
of the University of Minnesota Hospitals to familiarize himself with aspects of
methodology, research, and teaching including the completion of a preliminary
exercise for practice in independent work and study. Only Plan A ( Master's
degree with thesis) is available to students in this program. Therefore each
student is required to complete a thesis problem of independent research in
one of the subareas of this field under the direction of his adviser.

Admission Requirements-Admission requirements include (a) certification
as MT(ASCP) or eligibility for such certification, and (b) a Bachelor's degree
from an accredited institution of higher learning with sufficient scholarly attain
ment in chemistry and the biological sciences to justify graduate work in these
areas. Previous experience in a clinical laboratory is desirable.

Application forms for admission to the Graduate School are available upon
request from the Graduate School Office, 316 Johnston Hall. The applications
should be filed with the dean of the Graduate School at least 4 weeks before
the opening of the quarter in which the student matriculates and must be
accompanied by official transcripts of undergraduate work and of graduate
work that may have been completed.

Residency Requirements-Candidates for advanced degrees must be regis
tered at the University for a minimum of 3 quarters before receiving the
degree. This residency requirement does not necessarily mean registration
in consecutive quarters.

The completion of a Master's program ordinarily requires 5 to 6 quarters
in residence. Students should take into account this customary rate of progress.
If such matters as self-support or prerequisite course work are involved in
attaining the degree, students should anticipate and plan for a period longer
than the customary time. It has been established that an interrupted program
of graduate study has generally proved unsatisfactory.

Academic Requirements-The work leading to a Master's degree includes
(a) 3 quarter credits in MedT 5-120 in addition to a minimum of 18 quarter
credits in courses at the graduate level in the major department with grades not
lower than B; (b) a minimum of 9 quarter credits in courses at the graduate
level in the minor department relating to the thesis problem with grades not
lower than B; (c) a substantial thesis based upon independent research;
( d) a final oral examination.

The thesis should be on a topic falling within one of the subareas in the
field of medical technology, namely, chemistry, microbiology, hematology, or
immunohematology. The thesis must show ability to work independently and
give evidence of power of independent thought both in perceiving problems
and in making satisfactory progress toward their solution. Familiarity with the
bibliography of the special area and correct citation of authorities are expected.
The thesis must be finished and registered in the office of the Graduate School

14

~

I

I

...



Curricula

at least 9 weeks before the end of the quarter in which the student takes his
degree.

In addition to the usual course examinations the candidate must pass a
final oral examination which will cover the exposition of the thesis problem
and subject matter or theory fundamental to the thesis topic. This examination
must be held not later than 5 weeks before the end of the quarter in which
the student takes his degree. This examination will be conducted by a com
mittee (of which the student's adviser is the chairman) appointed by the
Graduate School to examine the thesis.

The student's progress is reviewed at regular intervals by the graduate
faculty in medical technology. Continuance in the program is dependent upon
( a) maintaining satisfactory scholastic average in required courses; (b) satisfac
tory performance in the preliminary laboratory exercise; (c) satisfactory pro
gress in developing the thesis problem. Failure to maintain satisfactory progress
and levels of achievement may be cause for recommendation for discontinuance
in this program.

Traineeships-The Division of Medical Technology has a limited number
of traineeships made possible by a grant from the U.S. Public Health Service,
Division of Allied Health Manpower for graduate students in medical tech
nology.

Application blanks for traineeships may be obtained from the Graduate
School Office, 316 Johnston Hall, but all such applications should be returned
to: Director of Division of Medical Technology, Box 198 Mayo Memorial,
University of Minnesota, Minneapolis, Minnesota 55455.

Complete detailed information with respect to the structure and rules of
the Graduate School, the programs of study, a list of courses offered, and fees
can be found in the Graduate School Bulletin which is available upon request
to the Graduate School Office. All inquiries concerning admission should be
addressed to: Dean of the Graduate School, 316 Johnston Hall, Unive£sity of
Minnesota, Minneapolis, Minnesota 55455.

Master of Science Program
with Major in Laboratory Medicine

Graduate work in the Department of Laboratory Medicine offers oppor
tunities to physicians, medical technologists, and other qualified students to
prepare themselves for careers of teaching and research in the field. Only Plan
A (Master's degree with thesis) is available to students in the program.

Academic Requirements-The program requires a minimum of 18 credits
with emphasis in one major area of laboratory medicine (chemistry, genetics,
hematology, immunology, or microbiology). The minor subject (9 credits) may
be chosen from among one of the basic fields of science such as anatomy, bio
chemistry, genetics, or pathology. The student is expected to maintain a B
average in courses for both the major and minor. There is no foreign language
requirement. Original investigative work in one major area is essential.

Admission Requirements-Admission requirements include either an M.D.
degree, or a Bachelor's degree from an accredited institution of higher learn-
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ing with adequate background in the biological sciences to justify graduate
work in this specialty. Previous experience in laboratory medicine is desirable.
Application forms for admission to the Graduate School are available upon
request from the Graduate School Office, 316 Johnston Hall. The application
should be filed with the dean of the Graduate School at least 4 weeks before
the opening of the quarter in which the student matriculates and must be ac
companied by official transcripts of undergraduate work and of graduate work
that may have been completed.

Residency Requirements-Candidates for the Master's degree must be
registered at the University for a minimum of 3 quarters before receiving the
degree. The student is also encouraged to file his program by the end of his
first quarter of graduate work in order to be reviewed by the departmental
graduate committee.

Student's Progress and Examinations-The student's progress is reviewed
at regular intervals by the graduate committee in laboratory medicine. Failure
to maintain satisfactory progress may be cause for discontinuance in this
program.

In addition to the usual course examinations the candidate must pass an
oral final examination which will cover the conceptual aspects of the subject
covered in the thesis and graduate courses taken. This examination will be
held not later than 5 weeks before the end of the quarter in which the stu
dent takes his degree. This examination will be conducted by a committee
appointed by the Graduate School to examine the thesis.

16

..

..
I



DESCRIPTION OF COURSES

Medical Technology (MedT)

1-010. ORIENTATION IN MEDICAL TECHNOLOGY. (1 cr [no cr toward degree];
prereq fr only)

Orientation in the principles and practices in medical technology.

1-030/1-031/1.032. INTRODUCTION TO CLINICAL MEDICINE. (1 cr per qtr [no
cr toward degree]; prereq soph only)

Demonstrations and discussion of clinical laboratory techniques in relation to diag
nosis and treatment of disease.

5-062. INTRODUCTION TO CLINICAL CHEMISTRY. (4 cr)
Introduction to fundamental principles of laboratory procedures in clinical chemistry.

5-063. INTRODUCTION TO URINALYSIS. (2 cr)
Lectures and laboratory exercises in basic techniques in chemical and microscopic
study of urine.

5-065. CLINICAL HEMATOLOGY: METHODOLOGY. (.5 cr)
Fundamental techniques in hematology.

5-066. INTRODUCTION TO CLINICAL IMMUNOHEMATOLOGY. (4 cr)
Introduction to fundamental principles and laboratory techniques in blood grouping
and crosS matching.

5-067. HEMOSTASIS. (2 cr; prereq !::J
Lectures and laboratory exercises in basic theory and techniques in hemostasis
including platelet function and disorders, plasma coagulation system, inherited and
acquired hemostatic disorders.

5-072. CLINICAL CHEMISTRY. (6 cr)
Instrumental methods in clinical chemistry.

5-082. APPLIED CLINICAL CHEMISTRY. (4 cr)
Application of basic methods and techniques in chemistry in the clinical laboratory.

5-086. APPLIED CLINICAL HEMATOLOGY AND IMMUNOHEMATOLOGY. (4 cr)
Application and use of laboratory methods in hematology. Morphology of blood cells.
Application of technical methods in procurement of blood grouping and crOSs
matching of transfusions.

5-088. APPLIED DIAGNOSTIC MICROBIOLOGY. (4 CT)

Identification of bacteria by microscopic techniques. Correlation with clinical cases.
Identification of parasites and fungi.

5-090. SPECIAL LABORATORY METHODS. (4 cr)
Special assignment on an individual basis in one of a wide variety of special areas
of experience within the dinical laboratory; field experience.

5-092. HONORS PROGRAM IN LABORATORY METHODS. (9 cr; prereq #)
Individual assignment on special projects or research with more intensive treatment
in theory in one of the clinical areas of chemistry, hematology, immunohematology,
or microbiology.

5-100. BASIC ELECTRONICS OF LABORATORY INSTRUMENTS. (2 cr)
A review of the basic laws of electrical currents; detection instruments, power
sources, amplifiers, and recorders.

5-102. PRINCIPLES OF DIAGNOSTIC MICROBIOLOGY. (3 cr; prereq MicB 5-232, #)
An independent study course covering current techniques used in the laboratory
diagnosis of infectious disease; isolation and identification of bacteria and yeasts;
antibiotic sensitivity testing.
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GRADUATE COURSES (MEDICAL TECHNOLOGY)

5-105. INTRODUCTION TO BIOLOGIC ELECTRON MICROSCOPY. (2 cr; prereq Phys
1-030, Zool 5-066, or #)

Electron optics, preparative techniques for electron microscopy, recording and
interpretation of micrographs.

5-106. BASIC TECHNIQUES FOR ELECTRON MICROSCOPY. (2 cr; prereq [,., 115-105,
or #)

Demonstration and experience in preparing biologic material for electron microscopy
including microscopic maintenance nnd operation.

5-110, 5-111. ADVANCED CLINICAL LABORATORY TECHNIQUES. (5 cr per qtr)
Assignnlent on individual basis for observation, study, and practice in special prob..
lems; techniques and methodology in the units of the Clinical Laboratories (bacteri
ology, chemistIy, hematology, histology, or immunology).

5-120. SEMINAR: MEDICAL TECHNOLOGY. (Cr ar)
Review and discussion of current literature; presentation and discussion of research
being carried on in the department.

5-125. PRACTlCUM: TEACHING. (Cr ar [3 cr max]; prereq #)
Supervised experience in teaching; development of skills in effective use of instruc
tional materials, tests, and measurements.

5-130, 5-131. ELEMENTS OF ADMINISTRATION IN MEDICAL TECHNOLOGY. (2 cr
per qtr)

Organization and role of the laboratory service in hospitals; job analysis and classi
fication; personnel assignments and evaluation; plant, supplies, and equipment with
assignment of specific problems in management.

5-138. CLINICAL MICROBIOLOGY SEMINAR. (1 cr; prereq #)

5-139. ADVANCED MICROBIOLOGY. (Cr ar; prereq #) ..

5-140, 5-141. EDUCATIONAL ADMINISTRATION IN MEDICAL TECHNOLOGY. (3 cr
per qtr)

Development, organization, and administration of educational programs in medical
technology with clinical practice in techniques; analysis and construction of courses
of study.

5-145. DEVELOPMENT OF MEDICAL TECHNOLOGY. (Cr ar)
Current problems; topics and research.

5-154. SELECTED TOPICS IN ADVANCED TECHNIQUES AND TIlEORY OF ELEC
TRON MICROSCOPY. (Cr ar; prereq .6" 5-106, #)

Discussion of new techniques and theory of electron microscopy.

5-173. ANALYTIC TECHNIQUES IN LABORATORY MEDICINE

5-179. CHEMISTRY SEMINAR. (1 cr; prereq #)

5-180. ADVANCED CHEMISTRY. (Cr ar; prereq #)

5-268. TECHNIQUES IN IMMUNOCHEMISTRY. (1 cr; prereq MdBc 5-300, 5-301, #)
The antigen-antibody reaction applied to quantitative and qualitative analysis of
specific patterns of clinical significance. Preparation of antigens and of antisera.
Nature of antigen-antibody complexes. Application pf precipitin, neutralization,
radioimmune, double antibody, and hemolysin techniques.

5-269. TECHNIQUES IN IMMUNOCHEMISTRY. (1 cr; prereq MdBc 5-300, 5-301, #)
Laboratory.

5-270. IMMUNOHEMATOLOGY. (3 cr per qtr; prereq #)
The immune response. Blood cells as antigens. Antibodies to blood groups. Me
chanisms of their reactions. White cells as antigens and antibodies. Autoimmune
hemolysis. Humoral and cellular factors in immunohematology.

5-271. IMMUNOHEMATOLOGY LABORATORY. (2 cr; prerq #)
5-272. IMMUNOLOGY SEMINAR. (1 cr; prereq #)
5-273. ADVANCED IMMUNOLOGY. (Cr ar; prereq #)

18



Description of Courses

5-767. SEMINAR: HEMATOLOGY. (I cr, §Anat 5-765; prereq #)
5-768. ADVANCED HEMATOLOGY. (Cr ar; prereq #)

GRADUATE COURSES (LABORATORY MEDICINE)

5-103. PRINCIPLES OF DIAGNOSTIC MICROBIOLOGY. (3 cr; prereq MicB 3-103
and 5-232 or #)

5-138. CLINICAL MICROBIOLOGY SEMINAR. (1 cr; prereq #)

5-139. ADVANCED MICROBIOLOGY. (Cr ar; prereq #)

5-160. HUMAN CYTOGENETICS. (2 cr; prereq #; offered HJ72-73 and alt yrs)
Chromosome structure and function and genetic and clinical problems associated
with the study of human chromosomes.

5-161. HUMAN CYTOGENETICS LABORATORY. (2 cr: prereq #; offered 1972-73 and
alt yrs)

Techniques for study of mammalian and human chromosomes: cell culture. autora
diography, new techniques for chromosome identification, and chromosome isola
tion techniques.

5-162. HUMAN BIOCHEMICAL GENETICS. (2 cr; prereq #; offered 1971-72 and alt
yrs)

:Molecular and genetic basis of genetic traits in mammals.

5-163. HUMAN BIOCHEMICAL GENETICS LABORATORY. (2 cr; prereq #: offered
1971-72 and alt yrs)

Biochemical techniques used in the study of human genetic traits.

5-168. GENETICS SEMINAR. (1 cr; prereq #)

5-169. ADVANCED GENETICS. (Cr ar; prereq #)

5-172. HUMAN GENETIC TRAITS INCLUDING BLOOD GROUPS AND SERUM
PROTEIN POLYMORPHISM. (3 cr; prereq #)

5-173. ANALYTICAL TECHNIQUES IN LABORATORY MEDICINE. (2 cr; prereq #:
offered 1971-72 and alt yrs)

5-176. INTRODUCTION TO CLINICAL CHEMISTRY. (4 cr; prereq #)
Fundamental principles and techniques in clinical chemistry.

5-177. CLINICAL CHEMISTRY. (6 cr: prereq #)
Principles of modern clinical chemistry tcchniques with emphasis on instrumen
tal methods.

5-179. CHEMISTRY SEMINAR. (1 cr: prereq #)

5-180. ADVANCED CHEMISTRY. (Cr ar: prereq #)

5-267. MUSCLE CELL STRUCTURE AND FUNCTION. (1 cr: prereq MdBc 5-300 and
101 or #)

Struchue and function of heart and skeletal muscle, including the biochemical prop
erties of contractile proteins and their relation to cellular components.

5-268. TECHNIQUES IN IMMUNOCHEMISTRY. (1 cr; prereq MdBe 5-300/5-301 or #)
The antigen-antibody reaction applied to quantitative and qualitative analysis of
specific patterns of clinical significancE'. Preparation of antigens and of antisera.
Nature of antigen-antibody complexes. Applications of precipitin, neutralization,
radioimmune, double antibody and hemolysin techniques.

5-269. TECHNIQUES IN IMMUNOCHEMISTRY LABORATORY. (1 cr; prereq MdBe
,5-301 or #1

5-270. IMMUNOHEMATOLOGY. (3 cr per qtr; prereq #)
The immune response. Blood cells as antigens. Antibodies to blood groups. Me.chan
isms of their reactions. White cells as antigens and antibodies. Autoimmune hemo
lysis. Humoral and cellular factors in immunohematology.

5-271. IMMUNOHEMATOLOGY LABORATORY. (2 cr; prereq #)
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5-272. IMMUNOLOGY SEMINAR. (1 cr; prereq #)
5-273. ADVANCED IMMUNOLOGY. (Cr ar; prereq #)
5-765. HEMATOLOGY. (4 cr per qtr; prereq #)

Blood and blood-forming organs; blood and bone marro,,,, from the standpoint of
dia~nosis and prognosis.

5-767. SEMINAR: HEMATOLOGY. (1 cr; prercq #)

5-768. ADVANCED HEMATOLOGY. (Cr ar; prercq #)

5-864. RESEARCH SEMINAR. (1 cr; prereq #)

5-865. DEPARTMENTAL SEMINAR. (1 cr per qtr; prereq #)

8-235. ADVANCED CLINICAL LABORATORY MEDICINE

8-236. RESEARCH ON CLINICAL LABORATORY PROBLEMS

Anatomy
Anat 1-004. ELEMENTARY ANATOMY. (4 cr; prereq BioI 1-011)

Elementary human anatomy.

Anat 5-765. HEMATOLOGY. (4 cr; prereq Zool .5-066)
Blood and blood-fanning organs; emphasis on blood and bone marrow from stand
point of diagnosis and prognosis.

Biochemistry
MdBc 5-300, 5·301. BIOCHEMISTRY. (9 cr; prereq organic chemistry and physics)

Biology
BioI I-OIL GENERAL BIOLOGY. (5 cr)

An introduction to biology, its importance and relatioll.\itip to the life of man.

Chemistry
Chem 1-004, 1-005. GENERAL PRINCIPLES OF CHEMISTRY. (10 cr; prere'l satisfac-

tory mathematics placement score)
Introduction to chemistry from standpoint of atomic structure; periodic properties of
elements and compounds derivable from structural considerations; laws governing
behavior of matter, theories of solutions, acids, bases, and equilibrium.

Chem 1-006. PRINCIPLES OF SOLUTION CHEMISTRY. (4 cr; prereq Chern 1-005)
Lecture and laboratory work related to chemistry of selected cations and anions;
detection and behavior of these ions; heterogeneous and homogeneous equilibria
systems. Attention given to oxidation-reduction systematics, complex ion formation
as it relates to aqueous solution chemistry, and general chemical phenomena inter
related with structure.

Chem 3·100. QUANTITATIVE ANALYSIS. (3 cr; prereq Chern 1-00;5)
(Lecture) Survey of modem quantitative methods of analysis.

Chem 3-101. QUANTITATIVE ANALYSIS. (2 cr)
(Laboratory) Survey of modem quantitative methods of analysis including ele
mentary physicochemical procedures.

Chern 3-301,3-302. ELEMENTARY ORGANIC CHEMISTRY. (10 cr; prereq Chem 1-005)
Important classes of organic compounds, both aliphatic and aromatic, together with
some heterocyclic compounds. Laboratory work includes the prepal'ation of typical
substances.
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Description of Courses

English
No student may r~g;ister for any course in Freshman English without taking;

a placement test. Assignment to a particular course in Freshman English will
depend on the student's record in this placement test.

Eng) 1-001, 1-002, 1-003. FRESHMAN ENGLISH. (12 er)
Course in composition in which literature serves both as reading material and as
subject matter for writing.

Comm 1-001, 1-002, 1-003. COMMUNICATION. (12 er)
The English language and its uses: constant practice in speaking, writing, listening,
and reading.

Mathematics
Math I-HI. COLLEGE ALGEBRA AND ANALYTIC GEOMETRY. (5 er; prereq high

school higher algebra and satisfactory mathematics placement test)
Functions and graphs, quadratic equations, progressions, inequalities, complex

... numbers, theory of equations, permutations and comhinations, probability, systems
of equations, determinants, graphing of linear and quadratic equations, conics and
standard position, logarithms.

Math 1-411. COLLEGE ALGEBRA. (5 cr; prereq high school higher algebra and trigonom-
etry and mathematics placement score)

Functions and graphs, quadratic equations in one and two variables, progressions,
complex numbers, inequalities, theory of equations, permutations and combinations,
binomial theorems, probability, mathematical inductions, determinants.

..
I

I
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Microbiology
MieB 3-103. GENERAL BACTERIOLOGY. (S cr; prereq 10 cr in chemistry and 5 er in

biological sciences)
Lectures, demonstrations, and lahoratory instruction in the morphology, physiology,
taxonomy, and ecology of bacteria. Practical applications of fundamental principles
aTe emphasized.

MieB 5-216. IMMUNOLOGY. (3 er; prereq 3-103)
Host-parasite interactions; nature of antigens and antibodies; chemical basis of
serologic specificity; qualitative aspects of antigen-antibody reactions; theories of
antibody production; cellular antigens and blood grouping; nature of complement
and its roles in immunologic plwnomena; mechanisms of hypersensitivity; hyper
sensitivity-like states and immunologic diseases; homotransplantation and tumor
immunity; mechanisms of natural and acquired immunity.

MieB 5-217. IMMUNOLOGY LABORATORY. (2 er; prereq 5-216)

MieB 5-232. MEDICAL BACTERIOLOGY. (4 cr; prereq 5-216)
Pathogenic bacteria, fungi and viruses, especially in their relationship to disease;
principles of infection and immunity; microbiological techniques for laboratory
diagnosis and antibiotic determination.

Physics
Phys 1-031, 1-032. GENERAL PHYSICS. (10 cr)

Topics include raadom processes, electric circuits, feedback and control, mechanics,
gases and fluids, optics, atomic and nuclear physics.

Zoology
Zoo) 1-013. GENERAL ZOOLOGY. (4 cr; prereq BioI 1-011)

Survey of animal phyla including considerations of structure, function, behavior,
adaptation, and evolutionary reiationships.

Zoo) 5-066. HISTOLOGY. (S cr; prereq Zool 1-013)
Microscopic structure of the tissues and organs.
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HOW TO USE THIS BULLETIN
This bulletin is a basic source of information on the courses in occu

pational and physical therapy which are offered by the Department of
Physical Medicine and Rehabilitation of the Medical School, University of
Minnesota Health Sciences. Students should read it carefully and keep it for
reference. The bulletin is divided into four sections.

1. General Information-This section includes information that pertains
to both occupational and physical therapy.

Objectives
Admission Procedures

Admission Requirements

Registration

College Expenses
Educational Facilities
Departmental Regulations

Student Affairs

2. Occupational Therapy-This section covers information that applies
only to the curriculum in occupational therapy.

3. Physical Therapy-This section covers information that applies only
to the curriculum in physical therapy.

4. Description of Courses-The courses offered by the Department of
Physical Medicine and Rehabilitation for students in occupational and
physical therapy are listed and briefly described.

* * *
All students and prospective students will need to refer to the General

Information Bulletin and the College of Liberal Arts Bulletin. These bulletins
are available at the information booth in Morrill Hall or may be obtained by
writing to the Office of Admissions and Records, University of Minnesota,
Minneapolis, Minnesota 55455.

Days and hours when classes meet and the place of meeting are contained
in the Class Schedule published just before the registration period each quar
ter.

Information about classes during Summer Session can be obtained by writ
ing the Summer Session Office, 135 Johnston Hall, University of Minnesota,
Minneapolis, Minnesota 55455.

Volume LXXIV Numher 'I May 25, 1971

UNIVERSITY OF MINNESOTA BULLETIN
Published by the University of Minnesota. Office of Admissions and Records, 105

Morrill Hall, Minneapolis, Minnesota 55455, February through September inclusive. One
issue in February, one issue in :t\-1arch, three issues in April, fOUT issues in May, four issues
in June, two issues in July, three issues in August and two issues in September. Second
class postage paid at Minneapolis, Minnesota. Send change of address notices and other
communications to Office of Admissions and Records, Minneapolis, 1,finnesota 55455.

The contents of this bulletin and of other University bulletins, publications, or
announcements aTe subject to change without notice.



-----------------------------

UNIVERSITY OF MINNESOTA

Board of Regents

The Honorable Lester A. Malkerson, Minneapolis, Chairman; The Honorable Elmer
L. Andersen, St. Paul; The Honorable Lyman A. Brink, Hallock; The Honorable
Fred A. Cina, Aurora; The Honorable Daniel C. Gainey, Owatonna; The Honorable
Herb L. Huffington, M.D., Waterville; The Honorable Fred J. Hughes, St. Cloud;
The Honorable Josie R. Johnson (Mrs. Charles W.), Bloomington; The Honorable
George W. Rauenhorst, Olivia; The Honorable Neil C. Sherburne, Lakeland Town
ship; The Honorable Loanne R. Thrane (Mrs. Ralph), Chanhassen; The Honorable
John A. Yngve, Plymouth.

Administrative Officers

Malcolm Moos, President

Donald K. Smith, Vice President for Administration

Paul H. Cashman, Vice President for Student Affairs

Hale Champion, Vice President for Planning and Operations

Lyle A. French, Vice President for the Health Sciences

Laurence R. Lunden, Vice President and Consultant to the President

William G. Shepherd, Vice President for Academic Administration

Stanley J. Wenberg, Vice President for Coordinate Campuses and Educational
Relationships

COURSES IN OCCUPATIONAL AND PHYSICAL THERAPY
(Department of Physical Medicine and Rehabilitation)

Administration

Lyle A. French, M.D., Vice President for the Health Sciences

H. Mead Cavert, M.D., Associate Dean, Medical School

Frederic J. Kottke, M.D., Ph.D., Head, Department of Physical Medicine and
Rehabilitation

Marvin G. Lepley, B.S., Director, Course in Occupational Therapy

Wilbur L. Moen, B.A., B.S., Director, Course in Physical Therapy

J





Occupational Therapy

Physical Therapy

The University of Minnesota believes that an of its students, whatever
their area of specialization or their vocational goals, should hold in common
the search for a liberal education. The following programs offered in the De
partment of Physical Medicine and Rehabilitation, Medical School, Health Sci
ences, provide the student with a strong foundation in biological and physical
sciences as well as an opportunity to obtain liberal arts courses which serve
to develop individual interest and abilities. The therapist, both in occupational
and physical therapy, provides to the field of rehabilitation specialized serv
ices which require high moral standards, optimum mental and physical well
being, and an understanding of the nature of his own life and the world in
which he lives. The curricula as planned strive to help the student achieve the
following objectives:

1. Understanding of normal growth and development as well as the physi
cal and psychological effects of interruption in the developmental proc
ess by genetic aberration, illness, trauma, and social disorganization.

2. Knowledge of the principles of treatment planning based on medical,
psychological, physiological, and social theories.

3. Competence in selected technical procedures used for evaulation and
treatment.

4. Ability in planning, initiating, coordinating, and evaluating treatment
programs designed to meet the individual needs of patients.

5. Effective use of written and verbal communications with patients, the
health care team, and others responsible for and interested in the pa
tient's welfare.

6. Development of professional response to pathological conditions and be
havior.

7. Appreciation for the scientific method as it is used for solving treatment
problems.

8. Responsibility for personal and professional growth through continuing
education.

9. Sensitivity to one's own feelings and the impact of one's behavior on
others.

Each student is expected to distribute some part of his course work in
areas of study other than those most closely related to his specialized area of
vocational interest.

Because the nation's health care needs can be met only through the use
of multidisciplinary teams of specialists, it is essential that students in these
fields experience during their education the integrated approach to comprehen
sive health care. The Department of Physical Medicine and Rehabilitation of
fers its students in occupational and physical therapy the opportunity to learn
to work together and in collaboration with other health professionals.
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Occupational TherapyjPhysical Therapy

Admission Procedure

For detailed information on the procedures necessary for making applica
tion to the courses in occupational and physical therapy, see those sections
in this bulletin. Because enrollment in both of these professional programs is
limited, it is suggested that all students intending to pursue these majors con
sider making application to other universities and colleges as well as the Uni
versity of Minnesota.

New Students-Students with no previous college credits should file ap
plication for admission to the College of Liberal Arts and declare a major in
occupational or physical therapy. Students already enrolled at the University
of Minnesota who wish to change majors should see an adviser as early as
possible. It is also recommended that these students attend quarterly informa
tion meetings which are held 1 week previous to the registration period fall
and winter quarters. These meetings give students an opportunity to learn
more about these professional programs, current recommendations for courses
to be taken during the first 2 years, and any changes that have occurred
in procedures, requirements, etc. The times and places for the meetings
are announced in the Minnesota Daily. Students should also register for the
preprofessional orientation courses offered at the freshman and sophomore
level in occupational and physical therapy.

Students With Advanced Standing-Students transferring from other col
leges and universities may be admitted with advanced standing by making
application to the University and by having their credits evaluated. Students
who have satisfied all preprofessional requirements (see appropriate sections
in this bulletin), may apply directly to the University of Minnesota Health
Sciences courses in occupational or physical therapy. Advanced standing stu
dents who have not satisfied preadmission requirements will usually be ad
mitted to the College of Liberal Arts until they are eligible to apply for the
professional curricula. Students who elect to come to the University of Min
nesota to make up deficiencies in background should realize that they can re
ceive no assurance of being admitted to the professional programs and should
always consider alternate goals.

Adult Special Students-Graduates and others with proper educational
qualifications may be allowed to take courses for the purpose of updating
knowledge and skills. Those interested must receive special permission from
the directors of the courses to determine eligibility and availability of space in
the courses being considered.

Graduate Students-Graduate students with degrees in other majors may
seek admission to the professional programs on the same basis as other students,
or they may want to consider one of the many programs offered at other uni
versities that offer graduate degrees along with basic professional preparation.
Graduates of curricula in occupational and physical therapy may contact the
University's Department of Public Health for information on its graduate pro
gram for therapists. Physical therapists may also apply to the Graduate School
for the M.S. programs. (See Physical Therapy section for details.)
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Admission Requirements

Admission Requirements
Selection is made on a competitive basis. Because of limitations in space and

facilities, enrollment is limited. Students considering applying should have an
average above a C+ in the biological and behavioral sciences.

In addition, these criteria are followed in determining preference on the
basis of residency and preparation (listed in order of priority) :

1. Minnesota residents attending the College of Liberal Arts at the Uni
versity of Minnesota or other colleges and universities.

2. Nonresidents attending the College of Liberal Arts at the University of
Minnesota.

3. Nonresidents attending other colleges or universities.
Although preference is given to residents of the state of Minnesota, non

residents with high scholastic standing are encouraged to apply.

Human Rights-The Board of Regents has committed itself and the Uni
versity of Minnesota to the policy that there shall be no discrimination in the
treatment of persons because of race, creed, color, sex, or national origin. This
is a guiding policy in the admission of students in all colleges and in their aca
demic pursuits. It is also to be a governing principle in University-owned and
University-approved housing, in food services, student unions, extracurricular
activities, and all other student and staff services. This policy must also be
adhered to in the employment of students either by the University or by out
siders through the University and in the employment of faculty and civil serv
ice staff.

Registration
Advisers-During the freshman year, students will be assigned advisers in

the College of Liberal Arts, Lower Division Offices. See the College of Liberal
Arts Bulletin for further information. Sophomore students should read both the
College of Liberal Arts and Occupational and Physical Therapy bulletins care
fully. They should also attend quarterly meetings where most of their registra
tion questions will be answered.

Advisers in Occupational and Physical Therapy-Students in the profes
sional programs will be assigned to a faculty adviser within the Department
of Physical Medicine and Rehabilitation. These advisers are available to assist
students in their professional development. Students should see their advisers
whenever they are concerned about scholastic or personal matters. Advisers can
direct students to sources of assistance when problems requiring this kind
of help arise.

College Expenses
Fees-Since fees are subject to change, check with the General Information

Bulletin for current information. The following is an estimate of school ex
penses for the professional programs:

Tuition and Student Services Fees-See the General Information Bulletin since fees
are subject to change.

Uniforms-$50
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Occupational Therapy/Physical Therapy

Books and Laboratory Manuals-$200

Laboratory and Locker Fees-$lO

The above infonnation does not include room and board, costs involved
in travel, and miscellaneous personal and recreational expenses. For infonna
tion regarding University residence halls, write the On-Campus Residence Of
fice, 180 Wesbrook Hall, University fo Minnesota, Minneapolis, Minnesota
55455. Infom1ation about private rooming houses is furnished by the Off-Cam
pus Housing Office, 209 Eddy Hall. Students will have some additional travel
expense during clinical eclucation, but this expense will vary according to in
dividual plans. No student need leave the Twin Cities area. Some occupational
therapy clinical education centers provide students with small stipends or main
tenance, but this can never be guaranteed and no student should make plans
that depend on this kind of support.

Books may be purchased at the Medical Bookstore, 123 ~lillard Hall. Some
laboratory manuals are available through the department office.

Financial Aids-During the freshm'ln and sophomore years, students need
ing financial assistance should consult the Office of Student Financial Aid, 107
Armory.

At the junior and senior levels there is a limited number of scholarships
and traineeships. For infonnation about any of the following, students should
see their advisers or the directors of the courses in occupational and physical
therapy:

Rehabilitation Services Administration Traineeships-For 1 or 2 years. Applications
received following admission to the professional program.

State of AJinnesota Scholarships-For 1 or 2 years and require that recipients work in
the state hospital system for a compensatory time following graduation. Applica
tions should he filed hefore April 1 of each year and can he obtained from the
Department of Public Welfare, Centennial Building, St. Paul, Minnesota 55101.

Crippled Child Relief, Inc., Loan Fund-Tbe fund is intended for very short-term
loans and is provided without interest in emergency situations.

In addition, the armed services have programs at the professional level
which support shldents during their academic preparation. Current infonna
tion may be obtained through local Air Force, Army, and Navy recruiting of
fices.

Awards and Scholarships-In addition to the scholarships and awards men
tionecl previously, there are other awards made to students on the basis of
academic achievement and professional promise, some of which are listed be
low:

Crippled Child Relief, Inc. Scholarship

Minnesota Occupational Therapy Association Scholarship
Borghild Hansen Memorial Scholarship (occupational therapy)

Eleanor Funk Memorial Scholarship (occupational therapy)

Educational Facilities
The majority of professional courses are taught in the classrooms located

on the second floor of the Children's Rehabilitation Center. The offices of the
occupational and physical therapy advisers are on the second and third floors.
The school secretary is in room 282 and can be callecl at 373-9024 for making
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Department Regulations

appointments. The directors of the two courses have their offices in 860 Mayo
(the main office of the Department of Physical Medicine and Rehabilitation)
and can be reached through their secretary at 373-8990.

Occupational Therapy-Mr. Marvin Lepley
Physical Therapy-Mr. Wilbur Moen

Seminars, lectures, recitations, group discussions, and group assignments
are used for learning concepts appropriately taught by these methods. Skills
needed for the profession are taught in laboratory sessions. Some courses use
programmed textbooks. Video tape and many other audio-visual aids are used
in classroom teaching. Free communications between students and teachers are
encouraged.

As part of an outstanding health sciences center, the teaching programs in
the Department of Physical Medicine and Rehabilitation can call upon faculty
from all health sciences to assist in preparing students with broad medical
knowledge. When needed, patients are available for classroom demonstration
and for student clinical education. Clinical therapists with specialized knowl
edge also aid in the teaching of students.

The University of Minnesota libraries rank among the 10 largest in the
country and include over 2 million volumes. The new Wilson Library is easily
reached by crossing the enclosed bridge over the Mississippi River. The Diehl
Hall Bio-Medical Library is located in the Health Science complex and its
open shelves hold over 200,000 volumes. Both of these libraries have excellent
study facilities.

Student Services-The following University agencies are available to help
students. They may be consulted directly or by a faculty adviser's referral.

Students Religious Activities Bureau-30B Walter Library
Foreign Student Adviser-7l7 East River Road
Health Service and Mental Hygiene Clinio--University Health Service
Reading and Study Skills Center-lOB Eddy Hall

Speech and Hearing Clinie--110 Shevlin Hall
Student Activities Bureau-110 Temporary North of Mines

Student Counseling Bureau-lOI Eddy Hall
Student Employment Service--30 \Vulling Hall

Department Regulations

A-F Grading System-According to University regulations, there are four
permanent passing grades that are used to compute the student's grade point
average. A is the highest grade and indicates superior work, B shows above
average work, C is average work, and D indicates substandard work which, al
though passing, must be balanced by a B grade in order to achieve the C aver
age necessary for graduation. The grade F (failure) indicates that the student
did not successfully complete the course.

P-N Grading System-A student may elect to take courses outside of his
major field P-N (pass-no credit). The credits earned in this manner are not
used in computing the student's grade point average. During the first 2 years,
required professional prerequisite courses may not be taken P-N. Students
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should be very selective in deciding what courses to take P-N since it is often
to the student's advantage to take a course A-F when a good grade can favor
ably influence his grade point average.

A temporary grade of I (incomplete) is assigned when the instructor has
insufficient information to permit a permanent grade When a student is unable
to complete all assigned work for a course, he must contact his instructor to
request permission for a grade of I and together they should decide upon a
time when all work should be made up. A student who has an I on his record
in a professional course is not eligible for graduation.

A registration symbol W (withdrawal) indicates that a student has been
permitted to cancel officially without a grade. It is assigned during the first
6 weeks irrespective of the student's class standing. After that time W is re
corded only if he is doing passing work; if failing, he receives an F.

A registration symbol V (visitor) indicates registration as an auditor or visi
tor.

The symbol X is used to indicate that work is still in progress for that
course. When the course is completed the X is changed to a permanent grade.

Grade Points -Students earn grade points according to the quality of work
and the number of credits involved. Grade points are assigned to course grades
in the following way:

1 credit of A earns 4 grade points
1 credit of B earns 3 grade points
1 credit of C earns 2 grade points
1 credit of D earns 1 grade point
An F earns no grade points

Grade Point Average-Grade point average is defined as the number of
grade points earned divided by the total number of credits for which grades
(A, B, C, D, and F) have been recorded.

Satisfactory Progress-A student who is maintaining a 2.00 (C) cumula
tive grade point average in his professional courses as well as a 2.00 (C) aver
age for each quarter's work is considered to be making satisfactory progress.
Because of the way in which courses build upon one another in the curriculum,
it is essential that all courses be successfully completed before a student is
allowed to continue in the program. A student who earns grades below a C is
showing indications of serious academic problems. He should see his instructor
or adviser early for help in courses in which he is having difficulty.

Probation-During the junior and senior years a Scholastic Committee re
views the progress of each student at the end of each quarter. Any student
who is not making satisfactory progress or is showing indications of serious
academic problems will be officially placed on probation. Receipt of the grade
report constitutes initial notification of probationary status but an official letter
may also be sent. Every student is afforded special aid in discovering the rea
sons for his difficulty and should seek guidance from his adviser or other fac
ulty members. After completion of the next quarter's work, the Scholastic Com
mittee may take the student off probationary status, continue the probation for
an additional quarter, or the student may be dropped.

Unsatisfactory standards of professional conduct may also be considered
grounds for placing students on probation. Disregard for patients' welfare, dis-

8



Department Regulations

interest in studies as shown by frequent tardiness or absence, failure to cooper
ate in class assignments and discussions, and dishonesty in written assignments
or examinations are examples of the kind of behavior that indicates lack of pro
fessional interest.

Exclusion-Students may be excluded from the course in occupational and
physical therapy if there has been no improvement following probationary sta
tus. In other matters of conduct, the policies of the All-University Committee
on Student Behavior will be enforced.

Discontinuation-If a student's academic progress is being hampered by
poor health or personal or family problems, he may be asked to discontinue
his academic work until these conditions have improved.

Attendance-Students are expected to be regular and punctual in class at
tendance and are asked to notify instructors, in advance whenever possible, if
they do not expect to be able to attend classes. It is the student's responsibility
to take the initiative in making up any work that he may have missed. Failure
to appear for a final examination, without a previous excuse from the instruc
tor, will usually mean that the student will receive an F in the examination.

Canceling Out-Students who are considering canceling out of school
should discuss these plans with their advisers or the course directors.

Readmission-Students who have left the program in good standing and
wish to return to school should discuss their plans with the course director dur
ing the quarter previous to the time they wish to return.

Graduation-The bachelor of science degree will be recommended for stu
dents who have successfully completed their courses of study with a minimum
grade point average of 2.00 both overall and in the courses of the professional
curriculum. In addition they must have satisfied the distribution requirements
in liberal studies as established by the Council on Liberal Education.

The faculty recommends graduation with honors for those students who
have achieved high scholastic standing. Students whose record at the Univer
sity of Minnesota indicates a grade point average of 3.50 (B+) or better will
be graduated with high distinction. Those with a grade point average of 3.00
(B) will be graduated with dUitinction.

During the fall quarter of the senior year it is the responsibility of the stu
dent to file an application for degree at the Office of Admissions and Records,
Morrill Hall.

Uniforms and Supplies-Students must provide white uniforms for use
when participating in clinical education. Female students will also need white
duty shoes. Information on suitable kinds of uniforms will be given students
early in the fall quarter of the junior year. Although the white uniform is stand
dard in many hospitals, there are some institutions where modifications of this
kind of uniform are worn. At some hospitals occupational therapy students
wear street clothes rather than uniforms. Students will be issued name pins
which can be worn with either street clothes or uniforms. During laboratory
sessions in anatomy, students will need protective clothing and dissecting kits.
Special clothing is worn in laboratory courses dealing with treatment modali
ties.
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Student Affairs
The University of Minnesota offers students many cultural, social, and ath

letic activities. For example, the Minnesota Orchestra plays concerts almost
weekly during the school year, often presenting world-renowned artists. As
a member of the "Big Ten" the University's athletic teams compete with out
standing teams from throughout the country. In addition to social events avail
able to all students, there are, because of the small classes in the professional
programs, informal activities arranged by students and faculty.

The University encourages student participation in planning and decision
making. The professional programs have student participants on faculty-student
committees. For example, the occupational therapy curriculum committee has
had student members for several years.

Memberships-Students are encouraged to become student members of their
professional organizations. There are student memberships in the American
Occupational Therapy Association, the American Physical Therapy Association,
and the Minnesota Occupational Therapy Association. The University of Min
nesota has a Student Occupational Therapy Association as well as a Council
for Health Interdisciplinary Participation (CHIP) which is composed of stu
dents from all areas of the health sciences.
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OCCUPATIONAL THERAPY
Professor

Frederic J. Kottke, M.D.,
Head, Department of
Physical Medicine and
Rehabilitation

Assistant Professor
Helen Dablstrom, B.A.
Marian Eliason, B.S.
Dortha Esch, B.S.
Marvin G. Lepley, B.S.,

director

Instructor
Louvain Arndts, B.S.
Mary K. Cowan, M.A.
Clarence A. Sicard, B.S.
Lorraine M. Wolfe, B.S.,

M.S.W.

Occupational therapists use purposeful activities as treatment in the reha
bilitation of persons with physical or psychological dysfunction. The therapist
is a vital member of the rehabilitation team and works in consultation with
physicians, physical and speech therapists, nurses, social workers, psychologists,
vocational counselors, teachers, and other specialists.

The objectives of the patient's treatment program in occupational therapy
are determined according to his individual needs. These objectives may include
an evaluation of the patient's physical abilities before a specific program is de
vised to improve his condition through exercise and the use of adapted equip
ment. In the same way, it may be necessary to evaluate a patient's methods
for handling his emotional problems before he can be helped in dealing with
them more effectively. It can be said that the aim of occupational therapy is

11



Occupational Therapy

to help patients help themselves to arrive at their highest level of independence
through improvement of their physical, emotional, and social well-being.

The occupational therapy profession offers many and varied employment
opportunities for qualified therapists. Graduates, both men and women, are
employed in rehabilitation centers, psychiatric, general, and children's hospi
tals, schools for the blind, deaf, and exceptional children, and homes for the
aged. Some therapists work with homebound patients. There are opportunities
for consultation in newly developing community-centered programs. Therapists
may also receive commissions in the Air Force, Army, Navy, and U.S. Public
Health Service.

Because of the demand for men in the field of occupational therapy, male
students are being actively recruited.

History-During World War I, the University of Minnesota was one of the
institutions in the country that offered a short training course for what were
then called "reconstruction aides." These people, mostly artists, were given in
structions in activities that were thought to be useful in the rehabilitation of
soldiers returning from "the front." In 1924, the College of Education organ
ized a course in occupational therapy. This program was discontinued dur
ing the early 1930's. In 1946, because of a renewed interest in occupational
therapy following World War II, the present Course in Occupational Therapy "
was established in the College of Medical Sciences. Miss Borghild Hansen was
appointed director and remained in that position until her death in 1966. Mar-
vin G. Lepley has been director of the program since that time.

The University of Minnesota offers an occupational therapy curriculum of
4lf2 years including clinical education. Upon completion of the prescribed course
of study, students receive a bachelor of science degree.

Accreditation-The Course in Occupational Therapy is approved by the
Council on Medical Education of the American Medical Association and the
American Occupational Therapy Association. Graduates are eligible to be
come registered occupational therapists by taking the national registration ex
amination given by the American Occupational Therapy Association.

Admission Requirements-Applicants for admission to the freshman and
sophomore years of the Course in Occupational Therapy must meet the en
trance requirements of the College of Liberal Arts. Students who have satisfied
admission requirements and have completed 90 credits may apply for transfer
to the University of Minnesota Health Sciences, Course in Occupational Ther
apy. Applications should be received by April 15 in order to be considered
for the junior year which begins each fall quarter. When filing for admission,
a student should arrange for a personal interview with a member of the fac
ulty. This may be arranged through the departmental secretaries, 373-9024.
As part of the admission procedure, students are requested to take the Min
nesota Multiphasic Personality Inventory; arrangements for taking it can be
made through the director of the course. Each applicant should also write a
letter to the director of the Course in Occupational Therapy-he should intro
duce himself, explain his reasons for choosing occupational therapy as a pro
fession, and outline the plans he has for using his education. Because of the
necessity of a limited enrollment, it should be emphasized that students enter
ing the course should seriously intend to complete the program.
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Personal Qualifications-Students must be in good health and have the
physical capacity to do the work of a therapist. Students planning to enter a
health profession should also consider whether they have the necessary ma
turity for working closely with people and for dealing with their problems. If
a student questions whether or not he meets these qualifications, he should
consult the director of the course or his adviser. The occupational therapy cur
riculum is designed to assist students in experiencing both personal and pro
fessional growth.

American Occupational Therapy Association-For further information re
garding other universities and colleges offering courses in occupational ther
apy, career opportunities, and other sources of financial aid, write:

American Occupational Therapy Association, Inc.
251 Park Avenue South
New York, New York 10010

Curriculum
The curriculum is currently undergoing revISIon. The preprofessional pro

gram reflects the new curriculum; however, the professional program in this
bulletin will be revised by the fall of 1972.

GROUP DISTRIBUTION REQUIREMENTS

Students will meet distribution requirements for graduation by selecting
courses from the following groups:

Communication, Language, Symbolio Systems-18-22 credits
Composition-10-12 credits

Engl 1-001/1-002/1-003
(or) Comm 1-001/1-002/1-003

Additional courses-8-10 credits
Highly recommended:

Spch 1-101, 1-102, 1-106
Phar 5-210-Terminology of the Health Sciences

Recommended:
Clas 1-048
Languages

Physical and Biological Sciences-21-23 credits
Biology-5 credits

Bioi 1-011
Chemistry-4-5 credits

Either GC 1-166 or MdBc 1-030 (for students who have had high school chem
istry)

Anatomy-4 credits
Anat 1-004

Physiology-4 credits
Phsl 1-002

One additional course-4-5 credits
Highly recommended:

Bioi 3-011-Animal Biology (5)
Bot 1-00l-General Botany (5)
Zool 1-0l3-General Zoology (4)
Ecol 1-004-Ecology and Man (4)
GCB 1-101-Heredity and Human Society (4)
MicB I-OIl-Microbes and Man (4)
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Man and Society-21-23 credits
General Psychology-5 credits

Psy 1-001
Abnonnal Psychology-8 credits

Psy 5-604/5-605
Two additional courses-8-10 credits

Highly recommended:
CPsy 3-301
CPsy 5-303
CPsy 1-004, 1-005
Anth 1-002

Recommended:
Soc 1-001
CPsy 5-313
CPsy 5-315
Hum 1-001/1-002/1-003
Ceo 1-301

Artistic Expression-12 credits
Aesthetic and Applied Arts

Highly recommended:
ArtS 1-8H)--Ceramics
ArEd 3-01D--Weaving
ArEd 3-020-Contemporary Crafts
Ind 1-54D--Craphic Arts
Ind 1-51O-Wood Processing

Recommended:
Th 1-101
ArtS 1-101-Basic Drawing
ArtH 1-001/1-008/1-009/1-011/1-012/1-013/1-014
ArtH 3-001

Total Distribution Credits-72-80

Total Credits Required-90

14
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SUGGESTED PROGRAMS

For Students Attending the University of Minnesota:

FRESHMAN YEAR

Fall
Engl 1-001 4

or Comm 1_001 00 •• 4
Bioi 1-0ll.......... 5
Artistic Expression

G.D.Rtf 4

13

Winter

Engl 1-002......... 4
or Comm 1_00200 •. 4

Bioi 3-0ll....... . .. 5
Comm, Lang, Symb

Systems G.D.Rtf .. 4
Electives 4

17

Spring

Engl 1-003 4
or Comm 1-00300 •• 4

Anat 1-004 4
Phar 5-210 2
Electives 5

15

SOPHOMORE YEAR

Fall Winter Spring

Psy 1-001 .... ...... 5 Psy 5-604 .......... 4 Psy 5-605 .......... 4
GC 1-166 .••.. .•. o. 5 Phs1 1-004 ......... 4 Man and Society
Artistic Expression Man and Society G.D.R.tf 4

G.D.R.tf 4 G.D.Rtf 4 Carom, Lang,
PMed 1-003 ........ 2 Artistic Expression Symb Systems

G.D.R.tf 4 G.D.Rtf 4
PMed 1-004 2

-
16 16 14

For Students Attending Other Colleges or Universities:

FRESHMAN YEAR
Approx.
Qtr. Cr.

English Composition 12
Biology 10
Anatomy 4
Chemistry 5
General Psychology 5
Art COurses 6
Electives 3

SOPHOMORE YEAR
Approx.
Qtr. Cr.

Physiology 4
Child Psychology 4
Abnormal Psychology 8
Sociology, Anthropology 10
Speech or Language 10
Art courses 6
Medical Terminology 2

O°It is suggested that students who elect to take a language instead of speech COurses take
Comm 1-001/1-002/1-003 which includes speech.

t t Group Distribution Requirement.
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PROFESSIONAL CURRICULUM

Note-Revisions in the following schedules will become effective September
1972.

JUNIOR YEAR

Fall
Anat 3-058 5
PMed 5-100 2
PMed 5-201 1
PMed 5-311 4
PMed 5-340 3

Winter
PMed 5-161 3
PMed 5-182 5
PMed 5-330 5
PMed 5-341 4
PMed 5-391 2

SENIOR YEAR

Spring
PMed 5-162 3
PMed 5-34300 7
PMed 5-370 3
AdPy 5-121 2
Neur 5-121 2

Summer Session--I Term Summer Session--II Term
Psy 5-604/5-605 8 PMed 5-342 6

Fall
PMed 5-31200 3
PMed 5-360 3
PMed 5-375 3
PMed 5-380 2
PMed 5-39200 2
PMed 5-393 3

Winter
PMed 5-396 ....... 15

Spring
PMed 5-397 15

Summer Session-I and II Terms
PMed 5-398 6

Clinical Education in Occupational Therapy (PMed 5-396/5-397/5-398)
A minimum of 8 months of clinical education is divided among the following
areas of experience:

Psychiatric conditions
Adults with physical handicaps
Adults with general medical and surgical conditions
Children with physical handicaps and general medical and surgical conditions

Students may be assigned at the University of Minnesota Health Science
Center or at other cooperating hospitals and agencies. Usual tuition rates are
paid during the clinical education period; however, the student services fee
may be waived for students assigned to institutions outside of the Twin Cities
area.

Clinical education must be completed within 2 years of academic prepara
tion.

o0These courses are offered both spring and fall quarters with half the class taking PMed
5-343 spring quarter and PMed 5-312, 5·360, and 5-392 during fall quarter. For the

other half of the class the sequence is reversed.
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PHYSICAL THERAPY
ProfessOf

Frederic J. Kottke, M.D., Ph.D., Head,
Department of Physical Medicine
and Rehabilitation

Assistant Professor
John D. Allison, M.S.
Wilbur L. Moen, B.A., B.S., director
Martin O. Mundale, M.S.
James F. Pohtilla, M.S.
Helen V. Skowlund, M.S., director of

graduate study

Instructor
Corinne T. Ellingham, M.S.
Vivian C. Hannan, B.S.
Patricia T. Montgomery, M.A.
Donna L. Pauley, B.S.
Glenn N. Scudder, M.S.

Clinical ImtructM
Ruth J. Anderson, B.S.
JoAnn Battaglia, B.S.
Barbara E. Linderman, B.S.
Loraine M. Stone, B.S.
Marilyn J. Thompson, B.S.

I

~

Physical therapy is concerned with the prevention of disability and the res
toration of function following disease, injury, or loss of a bodily part. The goal
is to help the patient reach his maximum performance and to assume his due
place in society while learning to live within the limits of his capabilities. Upon
referral by a physician, the physical therapist evaluates the patient, carries out
the prescribed treatment, and plans the program which will be most effective.
The therapeutic properties of exercise, heat, cold, electricity, ultraviolet, ultra
sound, and massage are used to achieve this goal. Changes are made accord
ing to the patient's reactions: this requires a thorough background in biological
and physical sciences and in pathology.
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History-The Course in Physical Therapy at the University of Minnesota
began in 1942 as a 12-month certificate program under the direction of Miland
E. Knapp, M.D. In 1948, the curriculum changed to a 4-year degree program
under the direction of Ruby Green Ovennann, educational director, and Fred
eric J. Kottke, M.D., medical director. After Mrs. Ovennann's retirement in
1957, Wilbur L. Moen became educational director.

Throughout its history, the Course in Physical Therapy has been approved
by the American Physical Therapy Association and the Council on Medical
Education of the American Medical Association.

The educational program in physical therapy is a 4-year curriculum leading
to a bachelor of science degree with a major in physical therapy. A minimum
of 180 quarter credits is required for the degree. The student spends his first
2 years in a pre-physical therapy program which emphasizes a liberal educa
tion and includes a foundation in the behavioral, biological, and physical sci
ences. At the end of the sophomore year, students are admitted to the profes
sional program which takes 2 years and 1 summer session. Graduates are eli
gible for state registration or licensure according to the laws of the various
states.

Admission Requirements-To be eligible for admission to the junior year
in the professional program, the student should complete 86 quarter credits,
including the required courses or their equivalents. A grade point average above
2.50 (C+) in the behavioral and basic sciences is required as indication of
probable success in the professional program.

Required courses and electives are listed under the categories established by
the University's Council of Liberal Education for graduation. (Quarter credits
are shown in parentheses.)

Communication, Language, Symbolic Systems

English Composition
Engl 1-001/1-002/1-003 (12); Comm 1-001/1-002/1-003 (12); or exemp

tion from Freshman English requirement
Electives: Foreign language, philosophy, mathematics, statistics, or speech (minimum

of 8)

Physical and BiolollicalSciences

BioI 1-011, BioI 3-011 (10)
Anat 1-004 (4)
Phsl 3-051 (5)
Chern 1-004/1-005 (10)
(or) MdBc 1-030 (5) (prereq high school chemistry and consent of P.T. office;

enrollment limited)
Phys 1-014/1-024 (8)
(or) Phys 1-031/1-032 (10)
(or) GC 1-163 (5)
PubH 3-001 (3)

..

...

Man and Society

Psy 1-00I-General Psychology (5)
Psy 5-604/5-605-Abnormal Psychology (8)
Electives: Sociology, social science, anthropology, psychology, history, political 411

science, or economics

Artistic Expression

Electives: Art, music, bumanities, theatre arts, literature, classics (minimum of 8)
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Since the professional program in physical therapy has heavy concentra
tion in science and medical courses, the prospective student is encouraged to
select electivcs in the communication, social science, and artistic categories
to complete the total of 86-90 credits. Students are also encouraged to com
plete the 2-year associate in liberal arts degree before entering the professional
program.

Curriculum
The following program for the first 2 years is suggested in order to include

courses which are offered only once a year.

FRESH~IA!\ YEAR

Spring

English or
Communication .. 4

Chemistry .... 5
Electives

4
.5

..........5

\Vinicr

English or
Communication

Biology
ChE'mistry

4
05
1

Fall

English or
Communication

Biology
P~1ed 1-002
Electives~

I

SOPHO~[ORE YEAR

Fall

Anatomy
Physics ...
Psychology ..

.5
4-05

.. ... 05

y'''illicr

Physics 4-05
Psychology 4
Physiology 5
Public Hcalth 3

Spring
Psychology
Electives

... 4

Selection of students for the professional program will be based on schol
astic standing and upon character and personal fitness as disclosed by per
sonal interview. Deadline for application is April 15.

The curriculum for students entering the professional program follows
(quarter credits arc shown in parentheses).,

JUNIOR YEAR

I
~

Path 3-060-Pathology for Physical Ther
apy (3)

Anat 3-0,58-Anatomy of the Extremities
(05)

PMed o5-lOO-History and Philosophy of
Rchabilitation (2)

PMed o5-1005-~1edieal Terminology (2)

AdPy o5-121-Descriptive Psychiatry (2)

Neur o5-121-Descriptive Neurology (2)

PMed 5-161/o5-162-Medical Science Lec-
tures (6)

P~lcd ,~-182-FtlnctionalNeuroanatomy
and Neurophysiology (.5)

P~led .5-21.5-Introduction to Clinical Edu
cation (1)

P:\led .5-:!20-Therapeutic Procpdures I
(4 )

P~led ,5-221-Therapeutic Procedures 1I
(3)

PMed 05-222-Therapeutic Procedures III
( 4)

PMcd o5-230-Theory and Technique of
~luscle Function; Tests and Measure
ments (5)

SUMMER SESSION I or II

PMed 5-205o5-Clinical Education (3)
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SENIOR YEAR

PMed 5-27Q--Rehabilitation Procedures
(3)

PMed 5-275-Applied Anatomy (3)
PMed 5-28I/5-282-Theory of Therapeutic

Exercise (6)
PMed 5-283/5-284-Techniques of Thera

peutic Exercise (8)
PMed 5-289-Patient Assessment ( 3 )

PMed 5-29Q--Administration (2)
PMed 5-292-Introduction to Scientific Re

search(3)
PMed 5-295-Clinical Education (I5)
PMed 5-301--Qrientation to Occupational

Therapy ( I)
Elective( 3)
TOTAL: 94 quarter credits

Graduate Study for Physical Therapists
Master's degree programs for physical therapists are offered by the Gradu

ate School. Requirements include a Bachelor's degree and completion of a
course in physical therapy accredited by the Council on Medical Education of
the American Medical Association and the American Physical Therapy Asso
ciation. The student's record should provide evidence of academic ability and
potential to pursue advanced study. Previous clinical experience in the prac
tice of physical therapy is recommended.

Graduate study leading to a master of science degree with a major in physi
cal therapy is provided under the Department of Physical Medicine and Re
habilitation. A minor field appropriate to his background and goals is se
lected by the student in consultation with his major adviser. Examples of mi
nors include education, educational psychology, anatomy, psychology, public
health, business administration. This program is' particularly suited for physical
therapists interested in academic careers or clinical education. A limited number
of federally supported traineeships is available on a competitive basis. Fur
ther details regarding the program and application procedures may be found
in the Graduate School Bulletin.

Graduate study for physical therapists interested in a professional career
in public health is provided by the School of Public Health. The course of
study leads to a degree of master of public health or master of science. Fur
ther details may be found in the School at Public Health BuUetin.
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DESCRIPTION OF COURSES

Physical Medicine and Rehabilitation (PMed)

1-002. ORIENTATION TO PHYSICAL THERAPY. (1 cr; offered each qtr)
For students planning on entering the field of physical therapy. Lectures, demon
strations. and field trips serve to acquaint prospective students with the role of the
physical therapist in the health care of individuals in hospitals, schools, and the
community.

1-003. ORIENTATION TO OCCUPATIONAL THERAPY. (2 cr; for fr and soph; offered
fall and spring qtrs)

Survey of the profession through lectures, films, and tours. Methods of treatment in
cluding demonstrations. Observation in clinics.

1-004. THERAPEUTIC RECREATION. (2 cr; offered winter and spring qtrs)
Instruction in application of recreational activities for hospital and convalescent pa
tients.

5-100. HISTORY AND PHILOSOPHY OF REHABILITATION MEDICINE. (2 cr; prereq
regis OT or PT)

History of medicine and rehabilitation. History and development of occupational
and physical therapy, structure and function of professional organizations, certifica
tion for practice.

5-105. MEDICAL TERMINOLOGY. (2 cr)
Building of medical words from Greek and Latin prefixes, suffixes, word roots, and
combining forms; recognizmg medical \~...ords from the Creek and Latin parts; spell
ing medical words correctly; and intelligent use of a medical dictionary.

5-161/5-162. MEDICAL SCIENCE LEcruRES. (6 cr; prereq regis OT or PT)
Lectures include related fields of surgt~ry, orthopedics. pediatrics, dermatology. medi
cine, neurology, and speech. Correlation clinic includes presentation of patients and
discussion of treatment problems.

5-182. FUNCTIONAL NEUROANATOMY AND NEUROPHYSIOLOGY. (5 cr; prereq
regis OT or PT)

A study of the neuroanatomic structures as functional systems and the basic neuro
physiologic concepts with emphasis on application for understanding and treating
physical dysfunction.

5-201. ORIENTATION TO PHYSICAL THERAPY AND REHABILITATION. (1 cr;
prereq regis OT)

Physical therapy and rehabilitation procedures; techniques of application; observa
tion of treatment in the physical therapy clinic.

5-215. INTRODUCTION TO PHYSICAL THERAPY CLINICAL EDUCATION. (1 cr;
prereq regis PT)

Basic principles and skills in patient care; observational skills; orientation to the
clinic and supervised dinical education.

5-220. THERAPEUTIC PROCEDURES I. (4 cr; prereq regis PT)
Theory and technique of thermotherapy, hydrotherapy, phototherapy, and cryother
apy. Study of the physiologic basis for treatment with water, heat, cold, ultraviolet
radiation. and ultrasound.

5-221. THERAPEUTIC PROCEDURES II. (3 cr; prereq regis PT)
Theory and technique of diathermy, electrotherapy, and electrodiagnosis.

5-222. THERAPEUTIC PROCEDURES Ill. (4 cr; prereq regis PTj
Methods and principles of bandaging. splinting, and taping; medical asepsis for
cleansing and dressing wounds; isolation procedures for contagious diseases. Meth
ods of applying various types of massage; therapeutic indications; physiological ef
fects.
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5-230. THEORY AND TECHNIQUE OF MUSCLE FUNCTION, TESTS, AND MEASURE-
MENTS. (5 cr; prereq regis PT)

Review of muscles and joints in regard to anatomical and physiological function;
analysis of hody mechanics, coordinated movement and strength. Evaluative proce
dures in ass£'ssment of body function.

5-255. CLINICAL EDUCATION IN PHYSICAL THERAPY. (3 cr; prereq regis PT; of
fered either summer term)

Supervised clinical practice at affiliated hospitals.

5-270. REHABILITATION PROCEDURES. (3 cr; prereq regis PT)
Theoretical and practical application of principles used in activities of daily living,
ambulation. and functional activities as they relate to the patient and his disability.

5-275. APPLIED ANATOMY. (3 cr; prereq regis PT)
Review of joint structures, muscles, nerves, and function. Diseases and injuries caus
ing impairment of function and deformities.

5-281/5-282. THEORY OF THERAPEUTIC EXERCISE. (6 cr; prereq regis PT)
Fundamental principles of physiology, physics, and neurology as a basis for thera
peutic exercise.

5-283/5-284. TECHNIQUES OF THERAPEUTIC EXERCISE. (8 CT; prereq regis PT)
Instruction in the application of the principles and techniques of therapeutic exercise.

5-289. PATIENT ASSESSMENT. (3 cr; prereq regis PT)
Assessment of clinical patients and rationale of treatment to attain rehabilitation
goals.

5-290. ADMINISTRATION. (2 cr; prereq regis PT)
Principles of professional practice related to organization and adminstration of out
of-hospital physical therapy services. Planning and organization of a hospital depart
ment; training and use of supportive perscnnel.

5-292. INTRODUCTION TO SCIENTIFIC RESEARCH. (Cr ar; prereq regis PT)
Fundamentals of research design; elementary statistical concepts; teclmiques of
scientific writing.

5-295. CLINICAL EDUCATION IN PHYSICAL THERAPY. (15 cr; prereq regis PT)
Supervised clinical practice at affiliated hospitals.

5-301. ORIENTATION TO OCCUPATIONAL THERAPY. (I cr; prereq regis PT)
For physical therapy students in the professional program. Introduction to treatment
techniques and their application. Observation of treatment in occupational therapy
clinics.

5-330. THEORY AND TECHNIQUE OF MUSCLE FUNCTION, TESTS, AND MEAS-
UREMENTS. (5 cr; prereq regis OT)

Review of muscles and joints in regard to anatomical and physiological function.
Analysis of body mechanics and coordinated movement. Theory and technique of
activity analysis, muscle testing, and joint measurement. Lectures, laboratory dem
onstration, and practice.

5-311. THERAPEUTIC ACTIVITIES. (4 cr; prereq regis OT)
Lahoratory instruction in craft skills; adaptation of these to specific disabilities.

5-312. TECHNIQUES OF OCCUPATIONAL THERAPY. (3 cr; prereq regis OT)
Laboratory instruction in the operation of power woodworking equipment; safety
precautions and maintenance of power tools.

5-340. THEORY: HUMAN DEVELOPMENT. (3 cr; prereq regis OT)
The physiological, psychological, and social development of the human heing. A
basis for understanding future study of occupational therapy evaluation procedures
and treatment.

5-341. THEORY: GENERAL MEDICAL AND SURGICAL CONDITIONS. (4 cr; prereq
regis OT)
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Description of Courses

Principles of treatment for patients with medical and surgical conditions. Occupa
tional therapy for the pediatric patient, the blind, and the deaf. Clinical practice.

5·342. THEORY: PSYCHOSOCIAL DYSFUNCTION. (6 cr; prercq regis OT)
Treatment of psychiatric patients. Application of theory through problem solving and
clinical experience.

5·343. THEORY: PHYSICAL DYSFUNCTION. (7 cr; prereq regis OT)
Techniques of evaluation and treatment of patients with physical disabilities. Lec
tures, laboratory, and clinical experience.

5·360. GROUP PROCESS SEMINAR. (3 cr; prereq regis OT)
Experience in group devdopmentj analysis of group behavior and member roles.

5·370. REHABILITATION PROCEDURES. (3 cr; prereq regis OT)
Theoretical ilnd practical knowledge of activities of daily living as they apply to
occupational therapy. Lectures, demonstrations, and practice.

5-375. COMMUNITY RESOURCES. (3 cr; prereq regis OT)
Introduction to the role of the community and community agencies in the total re
habilitation process.

5·380. ADMINISTRATION AND SUPERVISION. (2 cr; prereq regis OT)
Principles of adminstration, supervision, and organization of the occupational ther
apy departnwnt. Interdepartmental relationships.

5-391. INTRODUCTION TO SCIENTIFIC LITERATURE. (2 cr; prereq regis OT)
Use of source material; evaluation of medical literature; elementary statistics; tech
niques of scientific w!"iting.

5-392. METHODS OF SCIENTIFIC RESEARCH. (2 cr; prereq 5-391)
Fundamentals of research design; evaluation and presentation of data; preparation
of manuscript.

5-393. ADVANCED EVALUATION TECHNIQUES. (3 cr; prereq regis OT)
Application of evaluative procedures in physical and psychosocial dysfunction.

5-396/5-397/5-398. CLINICAL EDUCATION IN OCCUPATIONAL THERAPY. (15
cr [w,s], 6 cr [su]; prereq regis aT)

A total of 8 months of supervised training in affiliated hospitals.
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School of Nursing
GENERAL INFORMATION

Development of the School-The University of Minnesota School of Nurs
ing was established March 1, 1909, as a result of the interest and effort of
Dr. Richard Olding Beard. Although the educational offerings typified the then
prevalent 3-year pattern of nurse training, it was the first preparatory program
in nursing to be sponsored by a university in the United States. In 1919 a pro
gram in nursing leading to a baccalaureate degree was inaugurated. It was con
ducted concurrently with a shorter, nondegree program until discontinuance
of the latter in 1947. The first programs leading to the professional Masters'
degrees were initiated early in the 1950's. James Gray has portrayed the first
50 years of the school's history against a backdrop of changing times and evolv
ing educational values in his book, Education for Nursing, published in 1960
by the University of Minnesota Press.

The School of Nursing assumes responsibility for the improvement of nurs
ing care through its programs of nursing education, research, and service. The
responsibilities related to research and service are fulfilled through activities
such as continuing education for a variety of groups within the field of nurs
ing, consultation services to individuals and agencies, and ongoing research
in the area of nursing care of patients. In 1958 the University of Minnesota
School of Nursing Foundation was established. Its purpose is improvement of
patient care through appropriate assistance to the school in carrying forward
programs of nursing education, research, and community service. This evidence
of public interest and support indicates concern for quality in the preparation
of professional practitioners for such a needed service as nursing.

Philosophy of Nursing-The goal of nursing is to assist an individual,
group, or community move toward optimal health. Optimal health may be de
fined as a dynamic integration of man allowing for maximum human effec
tiveness.

Nursing is an interpersonal process which takes place in a milieu composed
of participants, the climate they generate, and the social forces which affect
them. The primary participants in this interpersonal process are the nurse and
the recipient. The recipient (individual, group, or community who receives a
desired or required service) is responsible for himself within his capabilities
and, as such, has the right to both participate in decision making and to accept
or reject the service offered. The nurse actively participates in decision making
and assumes responsibility for her decisions.

The practitioner is perceived as the individual who delivers the service de
sired or required by the recipient. The service the nurse practitioner offers is
directed toward assisting the recipient to utilize his strengths to attain the
goal of optimal health. In an attempt to influence the recipient in moving to
ward this goal, the nurse participates in the practitioner-recipient relationship.
This participation is based upon her breadth of knowledge and her awareness
of the milieu. By means of an analytical process, the nurse assesses the health
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General Information

status of the recipient and formulates, implements, and evaluates a plan of
nursing intervention based on the unique health requirements of the recipient.

The nurse has the ability to establish a relationship with the recipient char
acterized by caring and to initiate and accept change in partnership with the
recipient.

Philosophy of Nursing Education-The goal of nursing education is di
rected toward several dimensions of student development: hcr maturation to
ward a fully human person with an investigative orientation and her achieve
ment of competencies as a developing professional in nursing.

Nursing education is a learning process that involves a relationship between
student and teacher fostering independence on the part of the learner. It in
volves a progression of related learning experiences that are contemporary,
challenging, and flexible. This process occurs in a milieu which encourages
intellectual curiosity and mutual respect. This milieu assures the availability of
a wide variety of professional, and academic and community resources.

The student is an active participant with teachers, peers, and others in
volved in the process of learning. The student is involved in establishing her
identity as a nurse and human being. The learner evidences growth: in ex
ercising her rights and responsibilities to challenge and question the educa
tional process; and by being self-directive through utilizing resources, seek
ing educational experiences, and increasing ability for self-evaluation. The
teacher guides the student toward the goal of nursing education. The teacher
possesses competencies relevant to nursing education and utilizes the milieu
to enhance learning.

Programs-Over the years, the school has conducted various types of nurs
ing programs designed to meet the community's need for nursing services and
in keeping with current concepts of exemplary education for nursing. Today,
progams in nursing are available which lead to a bachelor of science degree
and a master of science degree.

The nursing program leading to the bachelor of science degree is designed
to prepare high school graduates and graduates of diploma or Associate degree
programs in nursing for the beginning practice of professional nursing. This
program is accredited by the Minnesota Board of Nursing. Therefore, students
graduating from the program are eligible to write the licensing examination
offered by the Minnesota Board of Nursing. Satisfactory performance on the
examination is required in order to practice as a registered nurse in Minnesota.

The nursing program leading to the master of science degree provides op
portunity for graduates of baccalaureate programs in nursing to gain additional
knowledge and skill necessary for the more expert practice of clinical nursing
and beginning competence in a functional area of teaching or leadership in
nursing services.

All programs in the School of Nursing are accredited by the National
League for Nursing which is the body recognized by the National Commis
sion on Accrediting as having this responsibility in nursing education.

Facilities-The School of Nursing is one of the constituent units of the
University of Minnesota Health Sciences. The University Hospitals, another
unit, serves as a major resource for clinical experience for a variety of health
science students. Learning experiences for students are also scheduled in other
Twin Cities hospitals and in a variety of community agencies.
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ADMISSION (General)
The Board of Regents has committed itself and the University of Minne

sota to the policy that there shall be no discrimination in the treatment of per
sons because of race, creed, color, sex, or national origin. This is a guiding
policy in the admission of students in all colleges and in their academic pur
suits. It is also to be a governing principle in University-owned and University
approved housing, in food services, student unions, extracurricular activities,
and all other student and staff services. This policy must also be adhered to
in the employment of students either by the University or by outsiders through
the University and in the employmment of faculty and civil service staff.

The School of Nursing offers a program leading to the degree of bachelor
of science in nursing. Faculty of the School of Nursing holding Graduate
School appointments advise and instruct students registered in the Graduate
School for programs with a field of concentration in either medical-surgical
or psychiatric nursing. Applications are accepted from men and women, mar
ried or single. Specific information regarding admission to each of the programs
follows.

ADMISSION (Nursing Programs)

Baccalaureate Program in Nursing

1. Prior to admission to the School of Nursing, applicants will need to ful
fill requirements for admission to the College of Liberal Arts of the University
of Minnesota or those of another accredited college or university and complete
45 quarter credits in general education (see first-year course requirements on
page 20).

2. Upon completion of first-year requirements, qualified applicants are ad
mitted to the nursing major each fall quarter. Prospective students must sub
mit applications by April 15 if they wish to enroll the following fall quarter.
Applications of graduates of nursing programs leading to an Associate degree
or diploma will continue to be received after the April 15 deadline. Considera
tion of completed applications is begun in April. However, any action by the
Admissions Committee of the School of Nursing will be provisional, pending
receipt of evidence that all freshman year requirements have been met. The
processing of records may require 12 weeks.

3. Application forms for admission with advanced standing or transfer to
the baccalaureate program in nursing are procured from and returned com
pleted to the Office of Admissions and Records, University of Minnesota, Min
neapolis, Minnesota 55455. Official transcripts of any prior college work taken
for credit in another educational institution should accompany applications. All
applicants should indicate plans for completing the first-year requirements at
the time applications are submitted. The University accepts for transfer a
maximim of 41;2 quarter credits for religion courses. Advanced standing will be
determined upon review and evaluation of these records by the Office of Ad
missions and Records and the Admissions Committee of the School of Nursing.

a. Graduates of nursing programs leading to an Associate degree or a
diploma should request the nursing school from which they graduated
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to submit a record of their completed studies to the Office of Admis
sions and Records at the time the application is submitted. Instructions
for submitting these are on the application form.

b. No unassigned (undesignated) advanced standing credit will be ac
corded for completion of a diploma or Associate degree program. Tran
scripts from accredited junior or senior colleges must be submitted for
evaluation by the Office of Admissions and Records. Transfer credit
will be granted on the basis of comparability of content to that of
courses offered at the University.

c. If the graduate of a diploma or Associate degree nursing program de
sires, she may request special examination for credit. Students wish
ing to take such examinations must gain approval from the School of
Nursing Scholastic Standing Committee.

4. The selection for admission is based on previous scholastic achievement
and performance on tests of academic ability. A grade point average of 2.00
(C average) is the minimum accepted for admission. When the number of
qualified applicants exceeds the number to be admitted, preference is given
to those with highest previous scholastic achievement and academic aptitude
test scores.

5. Each applicant must submit a current physical examination form com
pleted by her physician. The form is sent from the Office of Admissions and
Records with application materials. Students enrolled in the University of Min
nesota during the year prior to admission to the School of Nursing must also
have a current physical examination which may be scheduled through the
University Health Service.

6. Applicants will receive notification of action on their applications and
information about initial enrollment procedures from the Office of Admissions
and Records.

Master's Programtt
(Mader of Science with Field of Concentration in Either

Medical-Surgical or Psychiatric Nursing)

1. The desirable time to begin any program is the fall quarter. Applicants
who wish to begin study at another time should consult a faculty adviser prior
to submitting an application. Prospective students are encouraged to submit
application 9 to 10 months prior to date of desired entrance.

2. A requisite for admission to the graduate program in nursing leading
to the master of science degree will be satisfactory completion of a National
League for Nursing accredited nursing program leading to the baccalaureate
degree. Exceptions may be made upon review of applicant's credentials. An
undergraduate Public Health Nursing deficiency must be removed, preferably
prior to admission. Individual exceptions to the time requirement may be
made only after consultation with an adviser.

t t Inquiry about graduate programs in public health nursing should be clirected to the
School of Public Health.
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3. Scholastic achievement considered desirable for admission to this pro
gram is a B average in prior undergraduate college work.

4. Nine graduate credits earned in other approved universities may be
transferred toward meeting the requirements for the Master's degree (see
Graduate School Bulletin for additional policies).

5. Qualified applicants to the master of science program are admitted to
the Graduate School (see Graduate School Bulletin, Plan B). School of Nurs
ing faculty holding Graduate School appointments serve as advisers to these
students.

6. Personal interviews are highly recommended and two references are re
quired by the School of Nursing Admissions Committee.

Adult Special Students
1. By special consideration, selected registered nurses may be admitted to

the School of Nursing as adult special students. This is reserved for individuals
who have particular professional needs which cannot be met through one of
the regular program offerings. Adult special students will generally be unable
to complete major course sequences.

2. Applicants should arrange to consult with a faculty member about spe
cial needs prior to submitting an application.

3. Applicants will be considered individually by the Admissions Committee
of the School of Nursing in the light of the individual's needs, previous schol
astic records, and work experience.

International Students
1. Applicants from countries other than the United States should submit

formal application and credentials to the Office of Admissions and Records,
University of Minnesota, Minneapolis, Minnesota 55455.

2. Students from other countries may find it necessary to spend more than
the designated time in order to complete requirements of programs.

3. Admission of students from other countries is contingent upon (a) su
perior previous academic achievement and nursing performance; (b) the ability
to read, write, speak, and understand English; (c) a certification of good
health; and (d) possession of a student visa or other appropriate visa.

SPECIAL OFFERINGS
Summer Session

The University of Minnesota offers courses during 2 terms of the Summer
Session during which students may take as many as 18 credits of study in pre
requisite or major courses. It is customary also to offer courses not usually avail
able during the academic year that are of special interest to practicing nurses.
Students are encouraged to seek advisement from faculty in the School of
Nursing if they plan summer study as a means of meeting degree requirements
in any of the school's programs. A special summer announcement describing
these courses may be had upon request to the Summer Session Office, Univer
sity of Minnesota, Minneapolis, Minnesota 55455.
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General Extension Division

Conferences and Institutes-Noncredit, short-term courses are offered from
time to time by the Department of Conferences and Institutes located in the
Nolte Center for Continuing Education. These courses vary in length, but are
less than a University quarter. They are made available to interested groups
within the field of nursing. Information about such COurses is communicated
well in advance of any given offering. Instructors are recruited from the regular
University staff, supplemented as desirable by guest lecturers.

Evening Classes and Independent Study-The School of Nursing offers
through the General Extension Division certain noncredit evening classes to
meet the needs of employed registered nurses. These are of necessity taught
chiefly in Minneapolis and St. Paul. It is only occasionally possible for faculty
to make such opportunities available beyond the Twin Cities because of the
limitations imposed by the need to travel. No professional courses are offered
through independent study.

Some credits in general education courses earned through the General Ex
tension Division may be applied toward meeting degree requirements. Students
are urged to consult a faculty adviser in the School of Nursing when working
out their plans for study through the General Extension Division (see the
Evening Classes Bulletin and the Independent Study Bulletin).

HOW TO REGISTER

Registration is the procedure of enrolling in particular courses for the next
quarter. Accurate registration is necessary in order to receive credit for courses
taken.

Registration for Undergraduate Students

Registration Dates-Registration for students on campus begins several
weeks before the opening of the quarter and is announced in the Official Daily
Bulletin of the Minnesota Daily.

Students entering the University for the first time in the fall come to a
2-day orientation-registration program in August or September. Those unable to
attend that program may register with their faculty adviser shortly before
classes begin. New students receive announcement of registration dates by mail.

Registration Appointments-New students attending the orientation-reg
istration program are given instructions concerning how to make registration
appointments with a faculty adviser. Students transferring from CLA or stu
dents unable to attend the orientation-registration program are notified by mail
that after a certain date they may call or write the School of Nursing for a
registration appointment. Students currently enrolled in the school are respon
sible for making an appointment with their faculty adviser during the registra
tion period.

The faculty adviser will have all necessary registration materials available
and assist with program planning.
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Change of Registration-Course registration changes may be made in ac
cord with the following procedures:

1. To cancel a course-Obtain a Change of Registration ("cancel-add" )
form from the School of Nursing Educational Records Office, seek approval of
adviser, return to the School of Nursing Educational Records Office to have
form stamped with I.D. card, and turn in form at Nursing Window in 105
Morrill Hall. Mter 6 weeks of the quarter a notation by the instructor of your
standing in the course is required on the form.

2. To add a course-Obtain a Change of Registration ("cancel-add") form
from the School of Nursing Educational Records Office, seek approval of ad
viser, return to the School of Nursing Educational Records Office to have form
stamped with I.D. card, and tum in form at Nursing Window in 105 Morrill
Hall.

Canceling or Failing a Required Course-Since many of the required
courses in the nursing curricula are offered only once a year and are often
prerequisite for succeeding courses, canceling or failing such a course may
require interruption of the nursing sequence until that course is again offered
and successfully completed. If it seems that cancellation or failure of a re
quired course is imminent, students are requested to consult with their faculty
adviser to determine if disruption of continuous progress in the nursing cur
riculum will result and to modify future program plans accordingly.

Canceling Out of the School of Nursing-Students considering canceling
out of the School of Nursing are requested to confer with their adviser. Ad
visers are interested in being of any assistance possible and would appreciate
identification of reasons for withdrawal as a means of assisting future students.
To cancel out of the school, report to Nursing Educational Records Office for
materials necessary to cancel courses for the current or succeeding quarter.

Registration for Graduate Students
(See Graduate School Bulletin)

An orientation-registration program is provided during orientation week
in September to students newly admitted to programs leading to a Master's
degree. Individual advisement in relation to registration is available at this
time. Subsequent program planning and registration activities are accomplished
through individual appointments with faculty advisers.

SCHOOL OF NURSING REGULATIONS

Petition for Exemption from School Regulations-The faculty has estab
lished certain regulations to assist students in achieving sound professional
education in nursing and to facilitate the operations of the school. These rules
are believed to be in the best interests of most students most of the time, but
occasionally they may be disadvantageous to the educational needs of a par
ticular person. In this event, undergraduate students may ask for exemption
through a petition to the Student Scholastic Standing Committee.
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Regular petition blanks are available in the school's Educational Records
Office. An endorsement by the student's faculty adviser should accompany
the completed petition which should be then addressed to the chairman of the
Student Scholastic Standing Committee and left at 3313 Powell Hall. If the
student desires, she will be given an opportunity to discuss her situation with
a committee representative. When the committee has taken action, the deci
sion will be communicated to the student and the student's adviser.

Graduate students should see the Graduate School Bulletin for information
about circumstances in which petitions may be submitted to request transfer
of selected credits.

Registration Regulations-See information in preceding section on registra
tion.

Classification of Students-Undergraduate students with less than 90 cred
its are sophomores. Students in the Upper Division who have less than 135
credits are juniors; those with 135 or more credits are seniors.

Credits-Amount of work is expressed in credits. Each credit demands,
on the average, 3 hours a week of a student's time, i.e., 1 class hour with 2
hours of preparation, or 3 hours of laboratory work.

Credit Requirements-A student is required to complete a minimum of 1
academic year in residence while enrolled in the School of Nursing. (If he has
only 1 year of residence, it must be his senior year.) As used here, "residence"
denotes full-time study at the University interpreted as completion of not less
than 12 credits per quarter for undergraduate students and 9 credits per quar
ter for graduate students.

Credit Distribution-The University of Minnesota believes that all stu
dents, whatever their area of specialization or their vocational goals, should
hold in common the search for a liberal education. A liberal education asks of
us that we seek control over the general intellectual instruments for acquiring
and communicating knowledge, primarily the instruments of language and
number; that we seek understanding of the ways in which scientists contribute
to knowledge of man and his environment; that we seek historical and philo
sophical perspective on the nature of our own lives and of the world in which
we live; and that we seek appreciation of the creative insights into life and
nature provided by literature and the arts. To help students achieve the goals
of liberal education, the School of Nursing expects each student to distribute
some part of his course work in areas of study other than those most closely
linked to his vocational interest.

Undergraduate Students-Students in the baccalaureate program in nurs
ing must fulfill the distribution requirements of the All-University Council on
Liberal Education and take 20 elective credits in Upper Division courses
(numbered 3-000 or above). The distribution requirement requires completion
of 9 credits in English composition and 48 additional credits distributed among
the following categories of knowledge:

Group A. Communication, Language, Symbolic Systems
Group B. Physical and Biological Sciences
Group C. Man and Society
Group D. Artistic Expression
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No fewer than 9 credits (exclusive of English composition) are to be
completed in each of the four categories. The credit floors for Groups Band
C are exceeded by required courses in the baccalaureate nursing program.
In addition students must earn a minimum of 9 credits in each of Groups A
(exclusive of English composition) and D. Upper Division courses may be
used to satisfy area requirements.

Graduate Students-Credit distribution requirements for the program lead
ing to the degree of master of science are given in the program description on
pages 24-25 of this bulletin.

Maximum and Minimum Credits per Quarter-Undergraduate-The maxi
mum number of credits for which you may register is ordinarily 17 per
quarter. After 1 quarter of full-time study in the School of Nursing (not less
than 12 credits) you may register for 18 credits provided you have a grade
point average of 2.50 overall and in all nursing courses, and no failure for
the quarter immediately preceding registration. Registration for credits in ex
cess of these limits must be approved by your faculty adviser and the Student
Scholastic Standing Committee.

Grades-The grading system is described in the Class Schedule that is pub
lished and made available to students during registration for each quarter of
study. Every student is accountable for the information contained in this Class
Schedule as well as that contained in the School of Nursing Bulletin.

A mark of F is given when a student does not complete successfully the
work of a course. A recommendation by the Student Scholastic Committee is
necessary to enable a student to repeat a nursing course which has been failed.
(Undergraduate students see also the section in this bulletin on Canceling or
Failing a Required Course).

P·N Grading System-This grading system is directed toward encouraging
undergraduate students to take a greater variety of elective courses. Freed to
some extent from the pressure of grades, legitimate and realistic as those pres
sures may be in general, students may be encouraged also to pursue their learn
ing more for its own sake, studying for personally motivated inquiry rather than
as a response to specific classroom demands.

P stands for "pass" and N for "no credit." Neither counts in the grade
point average, but credits of P count toward graduation. The dividing line
between P and N is approximately the same as that between D and F.

Election of the P-N system must be indicated for a particular course on the
registration blank.

There are certain restrictions on who may elect P-N, how many and what
courses may be taken P-N. These restrictions are: (a) all required courses must
be taken on the A-F scale unless otherwise stipulated; (b) 25 percent of the
total credits presented for graduation may be in elective courses taken on a
P-N basis; (c) students on academic probation may not take courses on the
P-N grading system; (d) refer to the current quarter's registration bulletin
for specific deadlines for changing the status of grading for any course.

Graduate students may not elect to use the P-N grading system. A grade of
S may be an option in courses open to graduate students only. Refer to Gradu
ate School Bulletin for specifics of grading practices for graduate students.
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Grade Points-Quality of work is indicated by grade points. Grade points
are assigned to course grades as follows: to each credit with a grade of A,
4 grade points; to each credit with a grade of B, 3 grade points; to each credit
with a grade of C, 2 grade points; to each credit with grade of D, 1 grade
point. An F carries no grade points. For a 3-credit course completed with a
grade of A, a student would be assigned 12 grade points.

Grade Point Average-Grade point average is defined as the number of
grade points earned divided by the total number of credits for which grades
(including F's) have been recorded.

Class Attendance-Instructors determine and inform students of their own
policies and procedures in regard to absences from class, laboratory, and ex
aminations; instructors also determine whether or not a student may make up
work missed because of absence from class, laboratory, or e'(aminations.
School of Nursing faculty are required to provide make-up opportunities only
under the following circumstances: (a) participation in formally approved and
scheduled University activities; (b) performance of military or civil duty (such
as jury duty) which cannot be deferred; (c) illness or family emergency for
which acceptable evidence is available. Instructors are not required to pemlit
make-up of laboratory experiences or e'(aminations to suit a student's per
sonal convenience.

Satisfactory Progress-A faculty committee on Student Scholastic Standing
reviews the progress of students each quarter and makes recommendations
concerning their continuance in and graduation from the programs in which
they are enrolled. Satisfactory progress for students enrolled in the program
leading to the degree of bachelor of science in nursing is considered to mean
maintaining or exceeding a grade point average of 2.00 or C cumulatively in
all courses completed, in all courses in nursing, and in each quarter of study.
Students in nursing programs leading to the master of science degree must
maintain a B average. No graduate credit is allowed for course work of D
quality.

All courses prerequisite to nursing courses and all those in nursing must
be successfully completed before the student can proceed in the given pro
gram within the school.

It is the responsibility of the student to keep abreast of her academic prog
gress and to see her instructor or adviser immediately if she believes she is hav
ing problems.

Probation-When the grade point average (overall and/or in nursing
courses) or the grade point average in a given quarter falls below 2.00 (C
average) for undergraduate students enrolled in nursing or when D or F grades
are received for required courses, scholastic probation is used to alert students
to the need for substantially improving their performance. The receipt of grade
reports shall constitute initial notice of probation, although written notification
of action will usually be forwarded to student by the Committee on Student
Scholastic Standing. More than 1 quarter of study on probationary status is per
mitted only when such recommendation is made following a review of stu
dent's progress by the Scholastic Standing Committee.

Students may also be placed on probation because of frequent cancella
tions and incompletes as well as below-average (D and F) grades.

11
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Exclusion from the School of Nursing-Students may be exlcuded from
the School of Nursing under one of the following headings:

1. Dropped for Low Scholarship-A student who fails to meet the terms of
his probation may expect to be dropped.

2. Discontinued-The nature of a nurse's responsibilities to patients and
others requires that candidates for graduation from the school's programs have
evidenced to the faculty those personal and behavioral characteristics consid
ered suitable to the discharge of such responsibilities. If a student's progress
is being handicapped by conditions other than scholastic ability (ill health,
personal or family circumstances, etc.) she may be required to discontinue her
registration until these conditions have improved. When discontinuance takes
place at any time other than the end of the quarter, the courses for which she
is registered may by action of the Committee on Student Scholastic Standing
be recorded as canceled without grade.

Readmission to the School of Nursing-Students who have withdrawn
from nursing programs for whatever reason and later wish to be readmitted
must seek prior authorization from the school. Petitions for readmission to the
baccalaureate program must be submitted to the chairman of the faculty's
Committee on Student Scholastic Standing at least 3 months in advance of
the quarter in which registration is desired. Each applicant must provide in
fonnation necessary to support her petition.

Committee action is required on readmission petitions from individuals
who have previously been excluded from the school (see previous section)
or who voluntarily withdrew in face of limited academic progress. Administra
tive decision will be made about the readmissibility of students in good stand
ing in terms of current availability of the needed learning opportunities and
the school's resources for serving additional students.

Placement on readmission will be based on recommendation of the Under
graduate Curriculum Committee. In view of the changes in curriculum over
time, students may be asked to update their knowledge in courses which they
have previously completed.

Graduation and Honors-When students satisfactorily complete require
ments in any of the programs described in this bulletin, the conferring of the
appropriate degree is recommended by the faculty to the Board of Regents of
the University of Minnesota.

Graduation "with distinction" or "with high distinction" is not automatic,
but is conferred on eligible students earning their first Bachelor's degree upon
favorable recommendation by the faculty. Application by the student is not
necessary. In addition to certain residence and performance stipulations that
may vary with programs, students recommended for graduation "with distinc
tion" or "with high distinction" must have attained an overall grade point
average of at least 3.00 (B average) or 3.50 (B+ average) respectively.

DEGREES
Program Leading to Bachelor of Science in Nursing Degree

The degree of bachelor of science in nursing will be recommended for stu
dents who have completed all of the required work, have the total number
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and distribution of credits specified in the undergraduate curriculum, and have
a 2.00 (C) minimum grade point average (a) overall, (b) on all work taken
after admission to the School of Nursing, and (c) on all courses in nursing num
bered 3-000 or above.

Program Leading to Master of Science Degree

For the requirements related to continuance in and graduation from this
program, see the Graduate School Bulletin, Plan B programs.

EXPENSES

For details regarding tuition, fees, maintenance, and other costs, see the
current General Information Bulletin.

All students provide their own uniforms as necessary and are responsible
for having them laundered. Students in the basic program pay approximately
$40 for their uniforms. These are ordered and paid for during the first or
second quarter of study in the School of Nursing.

Students in all programs are expected to be in appropriate uniform when
having experiences in patient care settings. The uniform of students is to be
worn only during those experiences that are a part of the educational pro
grams.

All students are responsible for meeting transportation costs to and from
off-campus locations where learning experiences are provided, and to and
from classes or practice opportunities during off-campus experiences. Certain
additional expenses are incurred for books, health care or hospitalization
insurance, graduation fees, and School of Nursing pins as necessary.

STUDENT PERSONNEL SERVICES
(See also General Information Bulletin)

Student Orientation-The University's orientation program gives new stu
dents an opportunity to become acquainted with one another and with the
campus. Usually this involves a 2-day period and includes activities necessary
for enrollment. A notice giving dates for orientation is sent to each new student
soon after admission. Welcome Week is an allied program for students
entering in the fall quarter. Students are urged to participate in its varied ac
tivities which include helpful sessions concerning study skills. New students
should also avail themselves of the opportunity to tour the Walter, Wilson,
and the Biomedical Libraries. The latter is located in Diehl Hall.

All-University Personnel Services for Students-Several specialized per
sonnel services are provided by the University for all students. Students may
avail themselves of such services as the following:

Professional Help with Personal Problems-Student Counseling Bureau, 101 Eddy Hall,
or University Health Service

Health Needs-University Health Service

Problems of Speech or Hearing-Speech and Hearing Clinic, lIO Shevlin Hall
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Improvement of Study Skills-Educational Skills Clinic, 101 Eddy Hall
Financial Help-Office of Student Financial Aid, 107 Anuory
Part-Time Employment-Student Employment Service, 30 Wulling Hall
Off-Campus Housing-Off-Campus Housing Office, 209 Eddy Hall
Student Acticities-Student ActivitiEs Bureau, 4 TNM
Legal Concerns-Legal Aid Clinic, 133 Fraser Hall
Veterans Benefits-l05 Morrill Hall
Foreign Students-Foreign Student Adviser, 7I 7 East River Road

Faculty Advisers-Advisement is available to students from members of
the School of Nursing faculty. Each student is assigned to an adviser at the
time of entrance into the School of Nursing. Faculty advisers assist students
with registration, selection of courses, planning for part-time employment, and
the identification of educational and vocational objectives. They are also avail
able for counseling in relation to problems which may be interfering with the
student's academic progress. Any student wishing to change advisers may sub
mit such a request to the dean of the School of Nursing.

Employment-Students are urged to consult with faculty advisers before
seeking part-time employment. The schedules carried by students make it de
sirable for them to think seriously about whether or not part-time employment
is compatible with deriving maximal benefit from their studies and partici
pating in over-all University activities.

Part-time employment in nursing is sometimes available for registered nurse
students in Minneapolis or St. Paul hospitals. Inquiries about such opportuni
ties can be made directly to the nursing services of these hospitals or through
the Minnesota Nurses' Association, 1821 University Avenue, St. Paul, Minne
sota, by association members. The University of Minnesota Hospitals (on the
Twin Cities Campus) can usually arrange for a limited number of students
to do special or general staff nursing during evening or weekend hours.

Students seeking other employment opportunities are advised to consult
with the Student Employment Service.

Residence Accommodations-All students meet their own maintenance
costs throughout their stay at the University. Students living within commut
ing distance of the University campus may elect to live at home while others
may want to live in University-maintained residence halls or private housing.
Information concerning residence halls for women may be obtained by writ
ing to the Campus Housing Office, 180 Wesbrook Hall, University of Minne
sota, Minneapolis, Minnesota 55455, or by consulting the General Information
Bulletin.

Health-The School of Nursing in conjunction with the University of
Minnesota Health Service maintains a program of periodic health examina
tions and immunizations for students in its programs. A schedule of health
requirements is issued to every student upon entrance to the nursing program.
It is her responsibility to fulfill the requirements for each quarter before she
can register for the next quarter. Those students paying a quarterly student
services fee have available to them the health services described in the General
Information Bulletin. Further information is given in the booklet, Your Health
Service, that is made available to students by the University Health Service.

All students, but especially those in the basic nursing programs, are en
couraged to purchase the optional plan for supplemental Blue-Cross-Blue
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Shield insurance coverage that is made available at a low rate through the
University Health Service. This provides payment for certain services not
available at the University Health Service and extends protection to students
during off-campus learning experiences or vacation periods.

;\farried students who become pregnant are asked to notify their faculty
advisers as early as possible to provide adequate time for educational planning
in view of the individual's needs and adherence to maternity policies existing
in institutions or agencies where students participate in planned learning ex
periences.

Student Organizations-There are many University-wide student organi
zations emphasizing social, cultural, social service, recreational, and religious
interest. Within the School of Nursing the student government association is
the Nursing Student Council which centralizes student activities and serves
as an intermediary board in working with the faculty on matters of mutual
interest and concern. Any student in the School of Nursing is eligible to be
come a member. The Nursing Student Council arranges annual election of
students who will serve with faculty on various School of Nursing committees.

Alpha Tau Delta, national social sorority in nursing, and Sigma Theta Tau,
national honor society in nursing, have active chapters. Membership is by
election from among students who meet eligibility requirements.

Student Loans-School of Nursing students enrolled in the professional
programs are eligible for a loan and/or scholarship from funds established by
the Nurse Training Act of 1964 and subsequent amendments. The maximum
amount available to an individual recipient in an academic year is $1,500 in
loan and $1,500 in scholarship. Application blanks for additional information
about these funds may be obtained from the Office of Student Financial Aid,
107 Armory, University of Minnesota, Minneapolis, Minnesota 55455. Students
are urged to consider needs during winter quarter of the previous school year
and to make application prior to April.

The Office of Student Financial Aid also administers University loan funds
that have been set up to help students who are making satisfactory progress
toward an educational objective. Students pay partial interest on a loan while
in school and repay the principal, together with interest payments, after gradu
ation. An application may be submitted for a loan after completion of 2 quar
ters at the University. This eligibility requirement may be waived in cases of
emergency.

The Minnesota Nurses' Association administers the Sarah T. Colvin Loan
Fund for registered nurses who are members of the association and are en
rolled in Bachelor's or Master's degree programs or specialized short courses.
Information and application forms may be obtained from the Minnesota Nurses'
Association, 1825 University Avenue, St. Paul, Minnesota 55104.

Freshman Scholarships-Scholarships for entering freshmen, chosen from
among top graduates of Minnesota high schools, are offered through the Office
of Student Financial Aid in 107 Armory. Scholarships which range in amounts
from tuition and incidental fee to $600 are awarded on the basis of high school
academic scholarship, leadership, character, vocational promise, and financial
need. One application assures consideration for all freshman scholarships of
fered by the University. Application blanks should be obtained through high
school senior class counselors or principals by December 15.
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Direct blood descendants of World War I veterans who were in the service
6 months before Armistice may be eligible for the LaVerne Noyes Resident
Tuition Scholarship after completing 2 quarters of satisfactory work at the
University. Application must be filed each quarter before September 1, Decem
ber 1, or March 1. Grants are limited to a maximum of 6 quarters.

School of Nursing Scholarships-University scholarship funds for School
of Nursing students in the professional programs are administered by the Of
fice of Student Financial Aid. Recommendation of a student to receive schol
arships is made by the Student Personnel Services Committee of the faculty
of the School of Nursing. Students are eligible to apply for these scholarships
after completion of 1 quarter in the School of Nursing. This eligibility require
ment may be waived in case of financial difficulty. Information concerning
application for these scholarships appears in the Official Daily Bulletin in
winter quarter.

The School of Nursing extends appreciation to all who contribute for
scholarships and wishes to acknowledge the assistance of many individuals and
groups for their contributions to the support of on-going scholarship awards
through the School of Nursing Foundation:

Ruth Thomas Brinker Scholarship in Nursing
Grace B. Dayton Scholarship Fund
Katharine J. Densford Scholarship
Suzanne J. Doehring Memorial Scholarship in Nursing
Freda Kantor Scholarship in Nursing
Alice and Gale Perry Scholarship Fund

National Association of Railway Business Women Scholarship--Twin Cities Chapter
Jennie Siebold Memorial Scholarship Fund
Sigma Theta Tau-Zeta Chapter

Margaret Wahlquist Memorial Scholarship-\Vomen's Auxiliary to the Minnesota State
Medical Association

Other Scholarships and Traineeships-The Minnesota State Legislature
has enacted a law which provides scholarship funds for residents of Minnesota
enrolled in basic professional and practical nursing programs. Students ac
cepting scholarships must agree to practice in the field of nursing in Minnesota
for 1 year immediately after graduation. Application forms are available from
the Educational Records Office of the School of Nursing, or the Minnesota
Board of Nursing, 393 North Dunlap, St. Paul, Minnesota 55104. These forms
must be submitted to the Minnesota Board of Nursing after application for
admission to the school has been approved and not later than July 1. Schol
arship payment will not begin until the third quarter of the nursing major for
students enrolled in the baccalaureate program.

The Professional Nurse Traineeship Program of the United States Depart
ment of Health, Education, and Welfare provides awards to qualified regis
tered nurses enrolled for full-time study in baccalaureate and Master's degree
programs. Eligibility for these traineeships may not exceed 24 months for an
individual, including a maximum of 12 months in an undergraduate program,
18 months in a Master's program, or 12 months of post-Master's study. Infor
mation and application forms may be obtained from the School of Nursing.

Students planning to pursue a career in psychiatric nursing may write to
the School of Nursing for information related to psychiatric and mental health
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traineeships. These traineeships are awarded to qualified students enrolled in
the Master's degree program.

Registered nurses enrolled in the baccalaureate program and intending
to practice in the field of public health nursing are eligible to apply for United
States Public Health Service Public Health Traineeships for the final 12
months of full-time study. Applications are available from the School of Nurs
ing.

Nurses' Educational Funds provide a limited number of scholarships, fel
lowships, and loans to registered nurses enrolled in baccalaureate and Master's
degree programs. Applicants must be members of the American Nurses' Asso
ciation and have had at least 1 year of successful nursing experience. Infor
mation and application forms may be obtained from Nurses' Educational
Funds, Inc., 10 Columbus Circle, New York, New York 10019.

The United States Army has three financial assistance programs for nursing
students: (a) The Army Student Nurse Program for selected students enrolled
in basic nursing programs leading to a baccalaureate degree. Participants
must agree to serve, upon graduation, on active duty as an Army Nurse Corps
officer for a period determined by the time spent under this program. Students
may apply during the sophomore year for appointment at the beginning of
their junior year. (b) The Army Student Nurse Program for selected registered
nurses enrolled in baccalaureate programs. They must have completed their
diploma program within the past 30 months and be able to complete the re
quirements for a degree within 24 months. Participants must agree to serve
on active duty as an Army Nurse Corps officer for a period determined by the
time spent under this program. (c) The Registered Nurse Student Program
for registered nurses enrolled in baccalaureate or Master's degree programs
who can complete their program within 12 months. Participants must agree
to serve as an Army Nurse Corps officer for at least 3 years. This period in
cludes the time spent in school. Information about these programs may be
obtained from the Army Nurse Corps counselor at Army recruiting offices.

The United States Navy has one financial assistance program for nursing
students: The Navy Nurse Corps Candidate Program is for selected students
enrolled in baccalaureate programs in basic professional nursing. Participants
must agree to serve, upon graduation, on active duty as a Navy Nurse Corps
officer for a period determined by the time spent in the program. Students
should initiate application during the first quarter of the sophomore year.
Information about this program may be obtained from the Navy Nurse Corps
counselor in Navy recruiting offices.

Registered nurses are eligible for assistance from the USAF for the final
year of the baccalaureate program. This involves a commitment to active duty
in the Air Force Nurse Corps on completion of the program. For further in
formation, contact the Air Force Recruitment Office, 1315 4th Street S.E.,
Minneapolis, Minnesota 55414.

In many communities some financial aid to students is available through
churches, women's clubs, medical and medical auxiliary groups, American
Legion, and service groups such as Rotary, Kiwanis, and Zonta. Many of the
district and state nursing associations have established scholarship and loan
funds for registered nurses wishing further education. Interested students can
explore these resources.
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I. Program Leading to Bachelor of Science Degree
in Nursing

The faculty in nursing believes that professional nursing provides a direct
service to recipients-an individual, group, or community. The goal of nurs
ing is to assist the recipient to move toward optimal health, i.e., a dynamic
integration of man allowing for maximum human effectiveness. In bacca
laureate preparation this goal is stated as follows: to facilitate the recipient's
adaptive process so that his maximum potential may be achieved; with move
ment toward maximum potential, a state of optimal health is approached.

Professional nursing is an interpersonal process which involves the nurse
and recipient as primary participants. Integral to this process is the develop
ment of a goal-directed relationship. The nurse's relationship with the recipient
is characterized by caring. Within the context of this relationship, the nurse
endeavors to approach the recipient as a holistic being, assisting him to utilize
his strengths to maximize his adaptive potential. The recipient is responsible
for himself within his capabilities and, as such, has the right to both partici
pate in decision making and to accept or reject the services offered. The nurse
actively participates in decision making and assumes responsibility for her deci
sions.

In addition to direct service, the professional nurse cooperates with other
health professionals in the provision of services for the welfare of the recipient.

The purpose of baccalaureate preparation in the School of Nursing is to
provide opportunities for the student to:

1. Gain a body of knowledge, understanding, and abilities appropriate to
the practice of professional nursing and

2. Mature toward becoming a fully human person with social responsibil
ity.

Through utilization of adaptation theory and an analytical problem-solv
ing process, the student learns to assess the health status of the recipient, to
establish a nursing diagnosis, and to formulate, implement, and evaluate a plan
of nursing intervention based on the unique health requirements of the re
cipient. The scope of these learnings and the degree of competency in their
application are such that graduates are able upon completion of the program
to function in first-level positions in nursing.

Throughout her preparation, the student has opportunity to develop indi
vidual interests and potentialities through elective study in behavioral and
natural sciences and humanities. Learnings are provided which are foundations
to graduate study.

The learning process in which the student engages involves a relationship
between student and teacher fostering independence on the part of the learner.
This process occurs in a milieu which encourages intellectual curiosity and mu
tual respect. Throughout the learning process, the student is also an active
participant with teachers, peers, and others.

In accord with the philosophy underlying the program, learnings of pro-
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gressive complexity are planned to help students attain the following objec
tives:

1. An ability to apply synthesized principles and theoretical concepts
from the natural and behavioral sciences.

2. An ability to utilize the adaptation frame of reference as a basis for
applying the nursing process in situations that possess potential for
growth or hann to the individual.

3. An ability to think critically and analytically in the fonnulation of in
telligent clinical judgments within the context of adaptation theory.

4. An ability to effectively implement the various dimensions of the nurs
ing process: assessment, planning, intervention, and evaluation in pro
viding nursing care to individuals and small groups within different
types of communities.

5. An ability to establish, maintain, and terminate purposeful interpersonal
relationships.

6. Competence in executing selected technical skills in nursing practice.
7. Beginning skills in the discriminative application of valid research find

ings to her nursing practice.
8. An ahility to utilize principles of leadership and planned change within

the immediate situation in which she is practicing.
9. An ability to function interdependently with health-related workers in a

variety of settings.
10. An ability to utilize principles of the teacher-learning process in the

provision of both preventive and curative health teaching.
11. An understanding of her potential as an individual through the devel

opment of increased self-awareness and self-direction.
12. A sense of social responsibility characteristic of a member of a profes

sion committed to the improvement of the health and welfare of indi
viduals, families, and communities.

To assure the student's attainment of these objectives, the following re
quirements have been established. Note that the requirements contribute to
general as well as professional education. It is the student's responsibility, in
consultation with a faculty adviser, to determine which specific courses within
the liberal arts distribution requirements will most effectively complement
her interests and abilities. The total credit requirement maintains a balance
between credits in general education and credits in the nursing major and
courses related thereto.

BASIC PROFESSIONAL NURSING PROGRAM

Qualified students are admitted to this program after completing the first
year of general education requirements in the College of Liberal Arts of the
University of Minnesota or at another accredited collge or university. (See
pages 4 and 5 of this bulletin for information about admission requirements.)
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First·Year Requirements
(Quarter credits shown in parentheses)

The minimum quarter-credit requirement for the first year is 45 plus a cur
rent Red Cross First Aid Certificate for the standard course. These 45 credits
must include:

1. Freshman English
Engl 1-001, 1-002, 1-003 or Comm 1-001, 1-002, 1-003 or exemption from re
quirement; all students are required to have an English placement classification
before registration for one of these courses

2. Chern 1-004, 1-005°°-General Principles of Chemistry
3. NSci l-00300-0rientation in the Natural Sciences (NSci 1-001 and 1-002 are not

required)
4. A course in cultural anthropologyt t

Any remaining credit requirement must be fulfilled by selections from any
of Groups A, B, C, or D described under Group Distribution Requirements.
Sixteen (16) quarter credits must be distributed as follows:

1. Cumulative total of 8 credits from:
Group C, Areas 1 and 2

(These credits may include those earned in cultural anthropology)
2. Cumulative total of 8 credits from:

Group A, Areas 1 and 2
(and/or)

Group D, Areas 1 and 2

Group Distribution RequirementB

Group A: Communication, Lan&\la&e, Symbolic Systems

Area 1: Linguistics, Rhetoric, Logic, Philosophic Analysis
Afro 1-101/1-102/1-103
ClPh 3-773
Comp 1-027/1-028, 5-101/5-102/5-103
Engl 3-601, 5-63~, 5-645, 5-646, 5-666, 5-667, 5-674
Foreign languages-all skill COurses not used to meet foreign language require-

ments
Jour 1-001, 1-011, 1-012
Lat 3-011
Ling 1-001/1-002/1-003, 3-001/-3002, 3-003, 3-005
Phil 1-001, 1-011, 3-601, 5-101, 5-105, 5-231
Rhet 1-147
Spch 1-101, 1-102, 1-106, 1-108, 1-110, 3-108, 3-601, 3-605, 3-615. 3-620.

3-621, 3-641, 5-404, 5-603, 5-611, 5-616

Area 2: Mathematics, Statistics
Mathematics-all courses except 1-005, 1-006
Pol 3-085
Soc 3-801/3-802
Stat 1-051

00 Students who transfer from another college may substitute 8 quarter credits of general
chemistry for Chern 1-004 and 1-005; 5 quarter credits of biology for NSci 1-003.

t t Students wbo have not taken cultural anthropology will need to complete this require
ment through summer enrollment or through Extension Division by end of winter
quarter of sophomore year.
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Group B: Physical and Biological Sciences
Area 1: Physical Universe

Ast 1-0ll, 3-051
Chern 1-004/1-005
Geo 1-001, 1-002
Geog 1-425, Geo 1-001
NSci 1-001/1-002
NSci 1-004/1-005 plus one of the following: NSci 1-006, Geo 1-001, Geog

1-425, Ast 1-0ll
Phil 5-601
Phys 1-010/1-020/1-030 with 1-015/1-025/1.035; 1-040/1-050/1-060;

1-27011-28011-290; 1-21011-220/1-230 with 1-215 and either 1-225 or
1-235

Area 2: Biological Universe
BioC 3-051
BioC 1-302
Bioi 1-001/1-002
Bot 1-009, 1-012
Ecol 3-001
NSci 1-003
Phsl 1-002
Psy 3-031

Group C: Man and Society
Area 1: Analysis of Human Behavior and Institutions

Afro 1-036/1-037, 3-061, 3-091/3-092, 5-001/5-002, 5-900
AmIn 3-061, 5-121, 5-131
Anthropology-all courses not listed under Group C, Area 2
Criminal Justice Studies-all courses
Economics-all courses except 3-02 I, 5-021
FarnS 1-001, 1-025, 3-001, 3-015
Geography-all courses except 1-425
Jour 1-003, 1-701, 3-021, 5-6ll, 5-721
Phil 1-003, 1-004, 3-415, 5-054, 5-401
Political Science--all courses except 3-085 and those listed under Group C, Area

2
Psy 1-001/1-002, 1-004/1-005, 1-006, 3-970
SW 3-001
SSci 1-201, 3-101, 3-102, 3-103, 3-104, 3-105
Sociology-all courses except 3-801/3-802 and those listed under Group C, Area

2
Spch 1-103, 3-401, 5-602

Area 2: Development of Civilization: Historical mut Philosophical Studies
Afro 3-081/3-082
American Studies-all courses
Anth 1-001, 3-5ll, 5-lll, 5-521, 5-522, 5-331, 5-532, 5-533, 5-591
Arab 3-5ll/3-512/3-513, 3-531, 3-551/3-552/3-553
Clas 1-001, 1-002, 1-003, 1-004, 1-005, 1-006, 1-042, 1-142
Econ 3-021, 5-021
Geography-all courses except 1-425
Heb 3-501, 3-502
History-all courses
Humanities-all courses
Indc 1-501, 1-502, 1-503, 1-504, 1-505, 1-506
Jour 5-601, 5-603, 5-615
Ort! 3-501, 3-502
Per 3-501, 3-502
Phil 1-002, 3-001, 3-002, 3-003, 3-004, 5-003, 5-005, 5-008, 5-033, 5-034,

5-035, 5-036, 5-041, 5-042, 5-043, 5-044, 5-301, 5-302
Pol 1-041, 3-561, 3-562
SSci 3-201/3-202, 3-508
Soc 5-305, 5-701, 5-705
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Group D: Artistic Expression
Area 1: Literature

American Studies-all courses
Clas 1-046
English-all courses except those listed in Group A, Area 1
Foreign languages-all Upper Division foreign literature courses not used to Ineet

the foreign language requirement
Humanities-all courses
Iudc 5-302, 5-401, 5-802
Jour 5-171, 5-606

Area 2: The Alts
Afro 1-301
Amln 5-211
Art History-all courSes
Studio Arts-all courses
Landscape Architecture--LA 1-021, 3-062/3-063
Music--all courses
Theatre--all courses

A maximum of 41h quarter-credits of religion will be accepted to meet
Group D, Area 1 requirement.

Course Requirements for the Nursing Major

During most of the quarters of the second, third, and fourth years, the stu
dents enroll for courses in both general and professional education. One sum
mer of study follows the third academic year.

Second, Third, Fourth-Year Course Requirements
(Credits shown in parentheses)

Psy 1-001, 1-002-General Psychology (6)
Psy 1-004, 1-005--Laboratory Psychology

( 4)
CPsy 3-30I-Child Psychology (3)
Psy 5-604, 5-605-Abnormal Psychology

(6)
Anat I-004-Elementary Anatomy (4)
MicB 3-I03-General Bacteriology ( 5)
MdBc 3-050-Physiological Chemistry (4)
Phcl I-009-Pharmacology (3)
Phs13-051-Human Physiology (5)
ClPy 5-IOI-Human Behavior in Threat

ening Situations (3)
Nurs 5-220-Nursing in Perspective (4)

Nurs 5-230-Perspectives of the Nurse
Patient Relationship (4)

Nurs 5-400/5-40I/5-402-Pathophysiology
of Illness (6)

Nurs 5-410-Core Concepts of Adaptation
Theory (6)

Nurs 5-420/5-430/5-440-Iutegration
and Application of Theory and Nurs
ing (18)

)I;urs 5-625-Introduction to Community
Health (5) .

Nurs 5-630/5-640/5-650-Nursing Synthe
sis and Nursing Roles (18)

Second, Third, Fourth-Year Electives

The remainder of the total minimum credit requirement (194) must be
fulfilled by selections from any of Groups A, B, C, or D described under
Group Distribution Requirements. A minimum of 9 credits must be earned
in each of Groups A (exclusive of freshman English) and D. Credits earned
during the freshman year may be used to fulfill this requirement. Twenty (20)
of these elective credits must be earned in Upper Division courses. There are
additional Upper Division courses, not listed under Group Distribution Require-
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ments, which may be used to fulfill this requirement. Consult your School of
Nursing adviser to determine these courses.

Students may complete a double major. To do so, it is necessary to meet
requirements for both majors which is likely to involve additional study, Stu
dents wishing to do so should consult with an adviser in the Upper Division
Counseling Office of the College of Liberal Arts.

Suggested Plan of Enrollment

SOPHOMORE YEAR

Fall
MicB 3-103 (5)
MdBc 3-050 (4)
Psy 1-001 (3)
Psy 1-004 (2)
Electives (2-3)

Winter
Phsl 3-051 (5)
Psy 1-002 (3)
Psy 1-005 (2)
Nurs 5-220 (4)
Electives (2)

Spring
Anat 1-004 (4)
CPsy 3-301 (3)
Nurs 5-230 (4)
NPsy 5-101 (3)

JUNIOR YEAR

Fall
Nurs 5-400 (2)
Nurs 5-410 (6)
Phd 1-009 (3)
Electives (4-5)

Winter
Nurs 5-401 (2)
Psy 5-604 (3)
Nurs 5-420 (6)
Electives (4-5)

Spring
Psy 5-605 (3)
Nurs 5-402 (2)
Nurs 5-430 (6)
Electives (4)

Summer I
Nurs 5-440 (3)
Electives (3)

Summer II
Nurs 5-440 (3)
Electives (3)

SENIOR YEAR

Fall
Nurs 5-625 (5)
Nurs 5-630 (6)
Electives (4-5)

Winter
Nurs 5-640 (6)
Electives (9)

Spring
Nurs 5-650 (6)
Electives (9)

II. Program Leading to Master of Science Degree

This program offered in the Graduate School usually requires 5-6 quarters
for completion. Candidates for admission must meet the general requirements
for the master of science degree, Plan B, as listed in the Graduate School Bul
letin. Approval of the program by the appropriate graduate program review
committee of the Graduate School constitutes acceptance for candidacy for the
degree.

Requirements for the degree fall in three areas: clinical nursing, research,
and related fields. The student plans a program with his adviser by which he
meets objectives of the program and his personal objectives. There is a mini
mum of 45 credits for the program; a minimum of 18 credits in clinical nurs
ing, 18 credits in related fields, and 7 credits in nursing research. Papers in
volving 9 credits of independent investigation under faculty supervision are
required; of these, a minimum of 3 credits must be in nursing research. It is
expected that many students will need to complete more than 45 credits in
order to meet program objectives.
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AREAS OF STUDY IN NURSING

A. Clinical Nursing

Medical-Surgical Nursing-In this major, emphasis is placed on the iden
tification of characteristics of humanness and health, the effect of selected
diseases on states of health, and current and potential roles of nursing in as
sisting people toward optimal health goals. Courses offered are Nurs 8-100,
8-101, 8-202.

Psychiatric Nursing-The purpose of the psychiatric nursing major is to
prepare a mental health nursing specialist who will have a sound foundation
in theory and skills for participating in primary, secondary, and tertiary pre
vention of mental illness and in the promotion of mental health. She will have
studied and developed skills in therapy (one-one, group, and family therapy),
collaborating with other professional and nonprofessional mental health work
ers, participating in the therapeutic milieu, and participation and intervention
in community health planning and programs. Courses offered are Nurs 8-200,
8-201, 8-202, 8-203.

Advanced Clinical Nursing-This option allows for in-depth concentration
in a particular clinical area of nursing chosen by the student in accordance
with her special interest. Emphasis is on hypotheses generation and testing for
the purpose of developing creative and critical approaches to nursing. Courses
offered are Nurs 8-060, 8-061.

B. Related Fields

The School of Nursing graduate faculty places high value on the Graduate
School requirement of related fields for greater breadth of study. Not less than
18 of the 45 credits should be taken in at least two related fields with a mini
mum of 6 credits required in each. One of these related fields may be in nurs
ing; at least one must be in related fields other than nursing.

Clinical Nursing Leadership-These courses are designed for nurses inter
ested in the study of the concept of change-specifically, external change
in relation to health care institutions, and the internal change within individuals
necessary if any real change is to occur. Emphasis is placed on testing and
strengthening student's convictions and strengths, on developing a sense of
awareness of what is, and on what is happening in the present. Import is also
placed on how the nurse can effect what is happening in relation to communi
cation with health care workers and in working to create changes in patient
care services. Courses offered are Nurs 8-600, 8-601, 8-602.

Nursing Education-The purpose of study in nursing education is prepa
ration for beginning faculty positions. Emphasis is on teaching in clinical lab
oratories, and on working with individuals and small groups. Graduate study
in clinical nursing and foundational courses in education theory provide a
base for study of nursing education generally and baccalaureate education in
particular. Practicum experiences are included. Courses offered are Nurs
8-500, 8-501, 8-502.

Other Related Fields-Examples of other related fields studies we have
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found useful in the past include: anthropology, educational psychology, hu
manities, history and philosophy of education, education, physiology, biochem
istry, genetics, microbiology, zoology, psychology, child psychology, sociology,
speech and communication, philosophy, educational administration, public
health, family studies. The student is free to select related fields in consulta
tion with his or her adviser.

C. Research

In addition to course work in nursing research, each student must com
plete papers involving 9 credits of independent investigation; of these, 3 cred
its must be in nursing research. A statistics course is required unless the stu
dent can demonstrate adequate knowledge of statistics. Courses offered are
Nurs 8-021, 8-050, 8-550.

SAMPLE PLANS OF STUDY

Combination of these programs may be arranged subject to the approval of
the adviser.

MEDICAL-SURGICAL NURSING

Fall
Nurs 8-020
Statistics
Humanities
Related field

Winte1
Nurs 8-100
Physiology
Related field

Spring
Nurs 8-101
Nurs 8-021
Related field

FIRST YEAR

PSYCHIATRIC NURSING

Fall
Nurs 8-020
Nurs 8-200
Statistics
Related field

"Vinter
Nurs 8-201
Nurs 8-204
Speech

Spring
Nurs 8-202
Nurs 8-021
Related field

CLINICAL

Fall
Nurs 8-102
(or) Nurs 8-203
Nurs 8-050
Related field

Winte1
Nurs 8-050
Nurs 8-060
Related field

Spring
Nurs 8-061
Related field

SECOND YEAR

LEADERSHIP

Fall
Nurs 8-102
(or) Nurs 8-203
Nurs 8-600
Related field

Winter
Nurs 8-601
Nurs 8-050
Related field

Spring
Nurs 8-602
Nurs 8-050
Speech
Related field
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Fan
Nurs 8-102
(or) Nurs 8-203
Nurs 8-500
PsyF 5-141
Related field

Winte1
Nurs 8-501
PsyF 5-120
(or) PsyF 5-121
Nurs 8-050
( or) Nurs 8-550

Spring
Nurs 8-502
Nurs 8-050
(or) Nurs 8-550
Related field



DESCRIPTION OF COURSES
The following courses are taught by members of the School of Nursing

faculty and/or by cooperating faculty in other educational units of the Univer
sity. Class hours, days, and rooms for these courses are listed in the quarterly
Class Schedule or are made known to students by the School of Nursing
faculty. For summer class schedule, see Summer Session Bulletin.

The description of the required courses and electives in the various cur
ricula which are taught by other departments of the University are found in
the bulletins of the respective educational units, and in the all-University Class
Schedule.

Explanations

Course Numbering-A course is designated by an abbreviated depart
mental prefix and a number, and sometimes followed by a letter. It will have
the same number regardless of the quarter in which it is offered. The course
number, unless otherwise noted, indicates class standing requirements as fol
lows:

0-001 to 0-998-No degree credit
1-001 to 1-998-Lower Division liberal arts courses, primarily for freshmen and sopho

mores
3-001 to 3-998-Upper Division liberal arts COlH'es, primarily for juniors and seniors

5-001 to 5-998-Undergraduate nursing courses and liberal arts COurses open to jun
iors, seniors, and graduate studf:nts

8-001 to 8-998-Graduate courses generally not open to undergraduates

Symbols-The following symbols are used throughout the course descrip
tions of all bulletins to denote common and recurring items of information;
no page footnotes are used for these symbols.

• Courses through which it is possible for graduate students to prepare Plan B papers.

t To receive credit, all courses listed before the dagger must be completed.

§ No credit if credit received for equivalent course after the symbol.

'J 1\feans "concurrent registration in."

t ~ofeans "consent of instructor:'

6 ).,1f>::ms "consent of department or school offering the cQurse. H

NURSING (Nurs)
5-220. NURSING IN PERSPECTIVE. (4 cr; prereq regis in nurs, Psy 1-005 or 1[Psy 1-005)

Study of relationship of nursing philosophy to multiple dimensions of professional
nursing role. Exploration of health needs of population. Includes overview of adap
tation framework and nursing process.

5-230. PERSPECTIVES OF THE NURSE-PATIENT RELATIONSIDP. (4 cr; incl lecture
and clinical lab; prereq 5-220, Cultural Anthropology, 1[CIPy 5-101)

Nurse-patient relationship as a fundamental context of nursing with emphasis on
the data collection phase of the nursing process. Designed to increase competence
in observation, communkation, interpersonal skills.

5-400/5-401/5-402. PATHOPHYSIOLOGY OF ILLNESS. (2 cr per qtr; prereq Phsl
3-051, Anat 1-004, MicB 3-103, MdBc 3-050, 1[Nurs 5-410, 1[N"urs .5-420.
1:1'1urs 5-430)
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Exploration of basic concepts of pathophysiology; integration of concepts into an
understanding of common disease entities. Includes discussion of disease process,
signs and symptoms, diagnosis and medical plan for prevention and/or treatment.

5-410. CORE CONCEPTS OF ADAPTATION THEORY AND NURSING PROCESS. (6
cr; incl lecture and clinical lab; prereq 5-230, CPsy 3-301, I[Nurs 5-400, I[Phcl
1-009 )

Significant aspects of adaptive framework and nursing process; holistic assessment of
man; formulation of a nursing diagnosis; implementation and evaluation of an effec
tive plan of nursing intervention. Introduction to scientific bases underlying nursing
skills

5·420/5-430/5-440. INTEGRATION AND APPLICATION OF THEORY AND NURS
ING PROCESS. (6-6-6 cr; incl lecture and clinical lab; prereq 1[5-401,
1[5-402,5-410)

Continued study of adaptive frame-work and nursing process; opportunity for devel
opment and refinement of interpersonal and technical skills; pre~entation of illustra
tive patient situations. The student is involved in the provision of care in increas
ingly complex situations.

5-625. INTRODUCTION TO COMMUNITY HEALTH. (5 cr; prereq .5-440)
Exploration of issues and trends involved in planning and providing health care
nationally and locally. Proyides nn epidemiologic perspective on selected contempo
rary health problems.

5-630/5-640/5-650. NURSING SYNTHESIS AND NURSING ROLES. (6-6-6 cr; incl
lecture and clinical lab in institutional and community settings; prcreq 5-440,
Psy 5-604, Psy 5-605 for 5-630)

Study of adaptation of groups; delivery of nursing care as it relates to contemporary
health care systems; nursing intervention directed toward the group; exploration of
planned change; legal implications; application of research findings.

8-001. SPECIAL EDUCATIONAL EXPERIENCES IN NURSING

8-002. SELECTED EXPERIENCES IN CLINICAL NURSING

8-009. SPECIAL TOPICS IN NURSING

8-010. PROBLEMS IN PHYSIOLOGY

8-020. FOUNDATIONS OF NURSING

8-021. RESEARCH IN NURSING

8-050.° PROBLEMS IN NURSING

8-060/8-061. ADVANCED CLINICAL NURSING

8-062. SEMINAR: INTERDISCIPLINARY HEALTH

8-063. NURSING CONSULTATION

8-100. MEDICAL-SURGICAL NURSING

8-101. MEDICAL-SURGICAL NURSING

8-102. MEDICAL-SURGICAL NURSING

8-200. SEMINAR: FOUNDATIONS OF PSYCHIATRIC NURSING

8-201. SEMINAR AND PRACTICUM: PSyCHIATRIC NURSING

8-202. SEMINAR AND PRACTICUM: PSYCHIATRIC NURSING IN GROUP RELA
TIONSHIPS

8-203. SEMINAR AND PRACTICUM: PSYCHIATRIC NURSING IN THE COMMUNITY

8-204. PSYCHOPATHOLOGY
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8-500. NURSING EDUCATION IN THE UNITED STATES

8-501. INSTRUCTION IN NURSING

8-502. EVALUATION IN NURSING EDUCATION

8-509. SPECIAL TOPICS IN NURSING EDUCATION

8-550. PROBLEMS IN NURSING EDUCATION

8-600. SOCIETAL EFFECTS UPON HEALTH CARE AND NURSING

8-601. INTERNAL AND EXTERNAL CHANGE IN NURSING AND HEALTH CARE IN
STITUTIONS

8.602. NURSE LEADER AS CHANGE-AGENT

8-609. SPECIAL TOPICS IN NURSING LEADERSHIP
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How to Use This Bulletin

The "General Information" section of this bulletin is your
official source of information about the policies of the Gradu
ate School and about procedures in earning graduate degrees.

The section entitled "Fields of Instruction" contains state
ments of the policies and requirements of the various de
partments and listings of the course offerings in those depart
ments.

Do Not Fail to Read

(1) The complete description of conditions and require
ments for the degree you expect to earn (for the Master's
degree, page 7; for the Ph.D. degree, page 10).

(2) The paragraphs headed "Time Limit for Earning the
Ph.D. Degree," page 12.

(3) The section entitled "Symbols and Explanations," in
side back cover. This is your guide to the understanding of
terms and symbols used in course descriptions.

The office of the Graduate School is located in Johnston Hall. The
Registration and Infonnation Office, 316 Johnston Hall, ~s open

from 8:30 a.m. to 12 noon and from 1 p.m. to 4 p.m.
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munications to Office of Admissions and Records, 1iinneapolis, Minnesota 55455.
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nouncements are subject to change without notice.
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GRADUATE PROGRAMS IN
HEALTH SCIENCES

GENERAL INFORMATION

Purpose

0;P'portunities for graduate study in the medical and allied sciences at the
University of Minnesota are arranged to meet the educational needs of per
sons who are looking toward careers in research and teaching, or in the scien
tific p(actice of a special field of medicine, dentistry, pharmacy, nursing, or
public health.

In clinical branches the degree of master of science primarily indicates
scientific proficiency. To be recommended for this degree the candidate must
have given evidence that he is competent to begin practice of a clinical spe
cialty in a scientific manner, i.e., he must have acquired clinical competence
in the selected field and have made a contribution to knowledge related to
or basic to his specialty. The doctorate 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 who in addition have substantially ad
vanced medical science through original investigation.

Human Rights

The Board of Regents has committed itself and the University of Minne
sota to the policy that there shall be no discrimination in the treatment of per
sons because of race, creed, color, sex, or national origin. This is a guiding pol
icy in the admission of students in all colleges and in their academic pursuits.
It is also to be a governing principle in University-owned and University-ap
proved housing, in food services, student unions, extracurricular activities, and
all other student and staff services. This policy must also be adhered to in the
employment of students either by the University or by outsiders through the
University and in the employment of faculty and civil service staff.

Libraries

The biomedical collections are housed in Diehl Hall, located adjacent to
the hospitals. Also at the disposal of the student are the University library,
the departmental libraries, and the collections of the Hennepin County and
Ramsey County Medical Societies. The medical library of the Mayo Graduate
School of Medicine at Rochester consists of over 150,000 bound volumes, and
receives some 2,500 medical journals; a general reading room, reading tables
in the stacks, and special rooms for study are available. Current issues and
complete files of the most important medical periodicals are available in both
Minneapolis and Rochester.
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Admission

Physical Facilities

The University owns and controls Elliot Memorial Hospital, Cancer Insti
tute, Todd Memorial Hospital, Psychopathic Hospital, Minnesota Hospital and
Home for Crippled Children, Variety Club Heart Hospital, Child Psychiatry
Hospital, Mayo Memorial, Masonic Memorial Hospital, Veterans of Foreign
Wars Cancer Research Laboratory, and the University Health Service.

Also available for graduate work are Hennepin County General Hospital,
Veterans Hospital in Minneapolis, St. Paul-Ramsey Hospital in St. Paul, Gil
lette State Hospital for Children in St. Paul, Shriners Hospital for Crippled
Children in Minneapolis, as well as Mount Sinai Hospital and certain other
private hospitals in Minneapolis and St. Paul.

In Rochester, facilities, materials and Mayo Clinic patient records, St.
Marys and Methodist Hospitals, and the Rochester State Hospital are avail
able for use by Mayo Graduate School degree candidates.

Some graduate students in medicine may divide their time spent in study
between the Mayo Graduate School of Medicine and the Medical School in
Minneapolis.

ADMISSION

All graduate students are admitted on recommendation of the graduate
faculty in the proposed major field and approval of the dean of the Graduate
School. Entrance to work for the advanced degrees of master of science (M.S.)
or doctor of philosophy (Ph.D.) in the clinical departments of medicine is lim
ited to those who have (a) satisfactory character and professional qualifications;
(b) the Bachelor's degree in arts or science or its equivalent; (c) the doctor
of medicine degree from an acceptable institution; and (d) 1 year's experience
as an intern or the equivalent in an approved hospital or as an assistant in a
laboratory of an acceptable medical school. In the fundamental sciences (anat
omy, biochemistry, biophysics, microbiology, pathology, pharmacology, and
physiology) as well as some special programs (i.e., pharmacognosy, pharma
ceutics, nutrition, etc.) properly prepared students may be admitted without (c)
and (d) as candidates for the Master's degree (M.A. or M.S.) or the 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 candi
dates who have more extensive training in the fundamental medical sciences
(anatomy, pathology, physiology, etc.) through which they approach the spe
cialty they wish to take as a major subject.

Credentials Examination Fee-A credentials examination fee of $15 is re
quired for each applicant. Persons who were previously officially admitted to
and registered in a college of the University of Minnesota are exempt from
this requirement. (This exemption does not extend to students previously reg
istered only in the General Extension Division or as "summer-only" students.)
Residents of the United States must submit the fee by personal check or money
order; foreign applicants must submit the fee by certified bank check. All
checks should be made payable to the University of Minnesota. The fee will
not be refunded.
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General Information

Application Procedure-Requests for application materials must be sent to
the Graduate School, 322 Johnston Hall, Minneapolis, Minnesota 55455, and
should specify the applicant's proposed major field.

Applications for admission must be received in the Graduate School, com
plete in every detail (one official transcript from each institution attended, the
credentials examination fee, and test results if required), at least 4 weeks prior
to the opening of the quarter or summer term in which the applicant expects
to register. The applicant would be wise to apply as early as possible, but not
more than 1 year prior to the opening of the term in which he proposes to
begin his studies.

Notes to Foreign Physicians-

A. The foreign physician planning to undertake graduate study at the Uni
versity of Minnesota should check with the Immigration and Naturalization
Service regarding current regulations on permissible length of stay in the
United States for individuals with educational objectives such as his. This is an
important aspect of planning the program of study.

B. Applicants for admission to graduate study in clinical medical fields
whose medical degrees or qualifications were conferred by medical schools out
side the United States, Puerto Rico, or Canada must submit certification by the
Educational Council for Foreign Medical Graduates or evidence of a full and
unrestricted license to practice medicine issued by a state or other United
States jurisdiction that is authorized to license physicians. For information con
cerning the examination for certification, the applicant should write directly to
the Educational Council for Foreign Medical Graduates, 3930 Chestnut Street,
Philadelphia, Pennsylvania 19104, U.S.A.

C. Test of English as a Foreign Language (TOEFL)-This test is required
of all foreign applicants whose native language is not English except applicants
to the Mayo Graduate School. The University of Minnesota reserves the right to
require additional testing upon arrival.

Applications will be considered prior to the time that TOEFL results are
available, but the Certificate of Eligibility necessary to obtain the visa will not
be issued until evidence of satisfactory performance on the test has been re
ceived.

D. All foreign applicants who have attended universities which issue offi
cial, original transcripts of records upon request must submit such credentials.
Attested true copies of such records are not accepted. Those foreign applicants
who have attended universities which issue original transcripts or mark sheets
only once to the student must submit attested true copies of academic records.
If these records are photocopies they must be attested by a university official
after photographing. If the grading system employed by the university is not
shown in the credentials themselves, a separate official statement from the
university is required giving this information. If an applicant is uncertain of
what documents are required in his case, early inquiry is recommended.

E. Experience at the University of Minnesota has been that quite often dur
ing his program of study a student has need of a complete set of official cre
dentials covering previous college and university training. Applicants are urged
to request two sets of official credentials when preparing applications for ad-
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mission-one to be submitted for permanent filing in the Graduate School and
the other for personal use.

FELLOWSHIPS AND ASSISTANTSHIPS

Graduate fellowships and assistantships are offered in all departments of
the Medical School, School of Dentistry, College of Phannacy, School of Nurs
ing, and School of Public Health, as well as at the Mayo Graduate School of
Medicine in Rochester. Since the duration of support and stipend amounts
vary, inquiry should be addressed to the specific department in which a fellow
ship is desired.

Note-To be eligible to hold an appointment, a student must have been ad
mitted to the Graduate School and must be registered in the Graduate School
each quarter that he holds the appointment during the academic year.

A Note to Wives-There are many campus employment opportunities open
to wives of graduate students. Applicants should communicate at once with
the Department of Civil Service Personnel, 2651 University Avenue, St. Paul,
Minnesota 55114.

REGISTRATION

Students must receive notification of admission to the Graduate School be
fore registration is pennitted.

Ph.D. Candidates-The student who has been admitted to candidacy for the
Ph.D. (for definition of candidacy see page 11) and is not registered for course
work may register by mail. Registration fonns are mailed to the candidate prior
to the opening of each academic quarter.

Cancellation of Courses-Graduate students must complete registration, in
cluding addition and cancellation of courses, each quarter by the last day of
class and before examinations begin.

Quarterly Progress Report-The Graduate School issues a Quarterly Progress
Report which indicates progress made toward degree attainment. The report
includes grades received, grade point average, program courses completed,
examining committees, and degree requirements yet to be completed.

Registration Requirements

1. All teaching and research assistants, medical fellows and medical fellow
specialists must register for full loads in the Graduate School for the full pe
riod of residence requirements for the master of science degree (3 calendar
years of 4 quarters each for the M.S. with field designated and 3 quarters for
the degree without designation). Students who then elect to work toward the
Ph.D. degree must register in the Graduate School after residence require
ments are met, so long as they are taking any courses or working on a thesis
for the degree.

2. Special assignments -Special students (such as fellows from other uni
versities or foundations, officers of the medical corps of the United States
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General Information

Am1Y, Navy, Air Force, or Public Health Service, and others) may be accepted
at the Mayo Graduate School of Medicine at Rochester in laboratory and
clinical branches for shorter periods. The number is necessarily limited to avoid
interference with the work of the resident fellows. Correspondence concern
ing special assignments should be addressed to: Director of the Mayo Graduate
School of Medicine, Rochester, Minnesota 55901.

3. All persons appointed under trainee programs must register full time
during the tenure of their appointments.

4. Postprofessional research fellows supported by agencies other than the
Regents of the University and employed by the University for 1 quarter or
more must either (a) register in the Graduate School or (b) be appointed to
an appropriate staff position. Any post-M.D. or post-D.D.S. fellow working to
ward a Graduate School degree shall be registered in the Graduate School
as defined in requirement 1 above. A person already holding the Ph.D degree
or its equivalent may be recommended for appointment as honorary fellow.

FEES

For specific information concerning fees and expenses during the academic
year, consult the current General Information Bulletin.

Tuition-All fellows, scholars, medical fellow specialists, and members of
the teaching staff enrolled in the Graduate School pay fees at the resident rate.

Residence-Candidates for advanced degrees must be registered for a mini
mum of 3 academic quarters and must pay not less than the full normal tui
tion for 3 quarters before receiving the degree. (See also Requirements for the
Doctor's Degree.)

Exemptions from the Student Services Fee-Doctoral candidates in resi
dence who do not wish to pay the fee may be exempted. A doctoral candidate
is a student who has passed the preliminary oral examination for the Doctor's
degree.

GRADING SYSTEM

In courses open to graduate students only, the student may receive a grade
of S (satisfactory), which indicates the instructor's approval of the quality of
the student's work on the graduate level. It signifies a letter grade of C at
least. Grades A, B, C, D, or F may be received for these courses. In courses
open to both graduates and undergraduates, the A-F system is used. A student
registering in the Graduate School may not elect to use the P-N grading sys
tem. A grade point average of at least 2.80 must be maintained over all courses
included in the approved degree program and may apply also to all graduate
courses taken by the student even if they are not a part of his approved pro
gram; a higher level of performance may be required in certain fields. The S
grade is not calculated in determining the grade point average.

Course instructors may at their discretion place a time limit for removal
of incomplete grades. Grades of incomplete should be removed within 1 cal
endar year.

The Graduate School discourages the retaking of courses to improve grades.
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Courses may be retaken only after approval of a petition to the Graduate
School. Permission of the course instructor and course department is required
before submission of the petition.

REQUIREMENTS FOR ADVANCED DEGREES
IN MEDICINE

Licensure-Graduate students working in any field of clinical medicine at
the Mayo Graduate School of Medicine must be licensed to practice in Minne
sota within 6 months after beginning their work.

Academic Rank and Candidacy for Graduate Degree---A member of the
staff of instruction above the rank of instructor or research fellow is not per
mitted to take a graduate degree at this University. He may register for gradu
ate work, however, and credit thus obtained may be presented elsewhere.

Attendance at Commencement-Attendance is optional for all candidates.
However, candidates upon whom the Ph.D. is to be conferred must file a peti
tion with the Graduate School if they will not be present at the ceremony.

Foreign Language Proficiency

For the foreign language requirements, consult the departmental sections
of this bulletin and with the director of graduate studies in each major field
of study. As a general rule, each department determines its own foreign lan
guage requirement.

If a student wishes to have his language proficiency recorded on a gradu
ate transcript, he must satisfy the standard established by the appropriate lan
guage department rather than that of his major department.

Official certification forms must be obtained from the Graduate School.

Master's Degree

The Two Plans for the Master's Degree-The Graduate School offers the
Master's degree under two plans; Plan A, involving a thesis, and Plan B, which
substitutes additional course work for the thesis.

Students must follow Plan A except in certain fields where Plan B may be
authorized with approval of the major adviser and the appropriate graduate pro
gram review committee. Plan B is not employed in the clinical medical fields.

Residence---For the Master's degree (M.S.) in clinical subiects, 2 or 3 years
are required. For the MU8te,s degree with field designated in cUnical fields
(e.g., M.S. in pathology or radiology), 3 calendar years are required to insure
proficiency in the special field. For the ordinary MU8te,s degree without spe.
cial designation in clinical fields the length of residence may be reduced to 2
years. For the MU8te,s degree in the basic sciences a minimum of 1 year (3
quarters) is required.

Time Limit-All requirements for the Master's degree must be completed
within 7 years. The 7-year period specified includes all work transferred to
the graduate record of the individual.
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General Information

Language Requirement-The student should consult his department to de
termine language requirements, if any, in his program.

Admission to Candidacy-For the Master's degree in the basic sciences:
A student should submit a Master's program (either Plan A or B) after he has
taken 15 quarter credits and ordinarily not later than the third quarter of
graduate registration. The program must maintain a combined grade point
average of 2.80. No graduate credit is allowed for course work of D quality.
Approval by the appropriate graduate program review committee and the
Graduate School indicates the student's admission to candidacy for the degree.

In cases where the student takes course work beyond the minimum require
ments already stated, both the adviser and the appropriate graduate program
review committee may demand comparable standards of performance for all
work taken, in evaluating and approving the minimum program submitted, and
may reject the minimum degree program if the total record falls below a 2.80
GPA and may also terminate candidacy.

For the Master's degree in the clinical branches: Students are encouraged
to submit their programs and thesis plans before the end of the second year of
registration. Approval by the appropriate graduate program review committee
and the Graduate School indicates the student's admission to candidacy for the
degree.

Plan A: Master's Degree with Thesis

Major and Minor Work in NoncIinical Fields-A minimum of 18 quarter
credits in the major and 9 in the minor must be completed in the Graduate
School.

Major and Minor Work in Clinical Branches-For the student in a clinical
branch, the major is that field in which the student desires to specialize. In
choosing a basic field for major work, the candidate must present the minimum
undergraduate preparation prescribed in the departmental statement.

For 11UJjors in clinical branches, unless variations are permitted by special
petition, the minor must be a fundamental laboratory field which will serve
as a basis for the proposed clinical specialization. This fundamental work
should be concentrated in the first part of the course. Familiarity with those
phases of the basic medical sciences essential to proficiency in the major spe
cialty is required.

At the Mayo Graduate School of Medicine candidates must complete a
minimum of 6 to 9 months of concentrated work in a related laboratory field
for the minor.

Master's Thesis-The thesis title must be approved by the adviser, the di
rector of graduate study, and the appropriate graduate program review com
mittee. The thesis must be written in acceptable English, and must show ability
to work independently as a research scholar. Citation of authorities and a bibli
ography are included in the thesis.

The thesis must be in quadruplicate in order to facilitate its consideration.
Two copies are for the University Library (as noted below), one for the can
didate, and normally one for the adviser or major department. Some depart
ments require more than four copies; the student should consult his major ad
viser on this point. Two copies must be on a 16-pound or 20-pound linen stock
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of 75 percent rag content, and the other carbon copies must be on 13-pound
bond paper. The original and first carbon copy must contain all illustrative
material. Ample margins should be left for binding purposes. The body of the
thesis should be double spaced, but footnotes may be single spaced. Multi
graph, multilith, and xerox methods of reproduction may be accepted, pro
vided the 16- or 20-pound rag content bond is used.

A complete clean draft of the thesis must be finished and registered in the
office of the dean of the Graduate School at least 9 weeks before the com
mencement at which the candidate expects to receive his degree.The group
committee or the examining committee may require a 30-day interval between
the thesis registration and the date of the final oral examination.

The thesis will be examined by a committee of not less than three, ap
pointed by the dean of the Graduate School upon recommendation of the
appropriate graduate program review committee. The examining committee will
include at least two representatives from the major field and one from the minor
field. This committee must be unanimous in certifying that the thesis is ready
for defense, and a record of this action must be filed in the Graduate School
office on the appropriate form before the candidate may be admitted to the
final written or oral examination.

A candidate may include as a part of his thesis material that he has pub
lished while a University of Minnesota graduate student, provided the research
was supervised by graduate faculty and its use approved by the adviser.

Thesis Binding-Two copies of the thesis on 16-pound or 20-pound bond
paper are to be bound and deposited in the Graduate School office.

Examinations-The candidate for the Master's degree Plan A must pass a
final written examination, a final oral examination, or both, at the discretion
of his examining committee.

The final oral examination must be scheduled at least 30 days in advance
in the alfice of the Graduate School. At least 30 days must elapse between
registration aI the thesis in the Graduate School office and the date of the
examination.

A final written examination covers the major and minor fields and may
include any work fundamental thereto. This examination is arranged by the
chairman of the thesis committee, and questions are prepared by the graduate
faculty of the major and minor. A majority vote of the committee is required
for approval of the written examination and is reported to the Graduate School.

A final oral examination is conducted by the committee appointed to ex
amine the thesis, with the adviser normally serving as chairman, and will cover
both the major and minor fields. A majority vote is required for approval.
Results of the examination must be reported to the Graduate School office
on the appropriate form.

1£ both a written and an oral examination are specified, the written exami
nation must precede the oral examination.

The examinations must be completed and reported to the Graduate Schaal
not later than 5 weeks before the end oj the quarter in which the student
expects to receive his degree.

Students eligible for the "preliminary examination" for the Doctor's degree
may, at the discretion of the preliminary oral examination committee, substi
tute this examination for the final oral examination for the Master's degree,
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if all other requirements for the preliminary examination have been met and
if there is no conflict in majors or minors.

Reports-Forms are provided for signed reports concerning the thesis
and the final written or oral examinations.

Plan B: Master's Degree Without Thesis

Under Plan B, candidates for the Master's degree must complete, with a
GPA of 2.80, a minimum of 45 quarter credits in graduate courses. No graduate
credit is allowed for course work of D quality. At least 21 of the 45 credit
hours should be in the major field. Not less than 18 of the 45 credits should
be offered in at least two related fields with a minimum of 6 credits required
in each. Papers representing the quality but not the range of the Master's the
sis must be prepared in three advanced courses or seminars or in problems
courses or courses which permit independent work under faculty supervision
and which involve 9 credits.

Examinations-The candidate for the Master's degree Plan B must pass a
final written examination, a final oral examination, or both, at the discretion
of his examining committee.

The final oral examination must be scheduled at least 30 days in advance
in the office of the Graduate School.

The student will be examined by a committee of no less than three mem
bers, nonnally two from the major and one from a related field, appointed by
the dean of the Graduate School upon recommendation of the appropriate
graduate program review committee. The student will make available to the
examining committee for its review the Plan B papers prepared to fulfill the
requirement of 9 hours of independent work.

A majority vote is required for approval and is reported to the Graduate
School on the appropriate form.

Doctor of Philosophy Degree
The degree of doctor of philosophy is granted not on the basis of suc

cessful completion of a definite amount of prescribed work but chiefly in
recognition of the candidate's high attainments and ability in his special
field as shown, first, by passing the required examinations covering both
the general and the special fields of the candidate's subjects as detailed
later, and second, by the preparation of a thesis. Grades A, B, and Care
permitted on the Ph.D. program. The student who is working toward the Ph.D.
degree is expected to maintain a higher level of work than the grade point
average of 2.80, which has been established for the candidate for the Master's
degree.

The candidate for the Doctor's degree must register for at least 3 academic
years (9 quarters) of graduate study in approved subjects and thesis research
and writing. For the student who transfers work from other graduate schools,
the first 2 years or the last year must be spent in residence at the University
of Minnesota.

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
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the total work for the degree. In the clinical fields the Ph.D. is always a de
gree with designation. In pathology the Ph.D. may be earned either with or
without designation.

Minor Work and the Supporting Program-The minor must be logically re
lated to the major and must be composed of graduate level courses. The nor
mal requirement for the minor is from 18 to 24 graduate credits, to be deter
mined by the graduate faculty in the minor field.

The supporting program, like the minor which it may replace, also can be
expected to include from 18 to 24 credits. It must be a coherent pattern of
studies, possibly embracing several disciplines. The student choosing a support
ing program should consult his adviser and director of graduate study in order
to assure the coherency of the supporting program to the major.

A student electing to use the supporting program option may be expected
to take written preliminary examinations in the fields included in his support
ing program, but will not be expected to have competency in each of the fields
in his supporting program comparable to that of a person with a traditional
minor in the field concerned.

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

Rochester candidates must complete a minimum of 9 months of concen
trated work in a related laboratory field for the minor.

Language Requirements-The student should consult his major discipline
to determine language requirements, if any, in his program. Whenever a gen
eral proficiency certification (as distinct from major department certification)
is required and is to be recorded on a graduate transcript, the student must
meet the proficiency criteria established by the foreign language department
involved.

Program of Study

Ordinarily the student will file his Ph.D. program form after he has com
pleted a full academic year of course work. The proper date for program filing
is determined by each major discipline; the student should consult the direc
tor of graduate study in his field.

Ph.D. Program Form-The Ph.D. program form will include all work to
be offered for the degree:

1. A list of all graduate courses completed and proposed in the major, the
minor if required, and supporting or collateral fields when used. Use
of credit from other institutions will be considered when the doctoral
program is reviewed by the appropriate graduate program review com
mittee.

2. The foreign language or languages proposed, if any are required.

Candidacy-Candidacy is established when the student has passed the
preliminary oral examination. The Graduate School issues to all students pass
ing the preliminary oral examination without reservation a Candidate in Phi
losophy Certificate. At the Mayo Graduate School of Medicine candidacy is
established after the proposed research project is approved and the candidate
successfully passes the Oral Admission to Candidacy Examination.
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General Information

Time Limit for Earning the Ph.D. Degree-Effective with the quarter
immediately following admission to candidacy for the Ph.D. the student must:

1. Complete all requirements and receive the Ph.D. degree within 5 calen
dar years. Petitions for extension of this time limit must be submitted
before expiration of the .S-year limitation. Failure to receive the Ph.D.
before the close of the 5-year period may necessitate retaking the
preliminary oral examination.

2. Register continuously and pay candidacy fees during the academic year
(fall, winter, spring) until the Ph.D. is awarded. Failure to reg
ister continuously automatically terminates candidacy for the doctorate.
To reinstate candidacy, the student normally would be required to
retake the preliminary oral examination and to pay fees past due.
Course registration for the first or second summer term (or both) may
be made in lieu of registration for the academic quarter or quarters
immediately follOWing.

Thesis Title Form-At the time of submission of the doctoral program, or
not later than the first quarter after passing the preliminary oral examination,
the student shall file with his adviser's approval the title of his doctoral dis
sertation. The thesis title fonn and instructions for the 250-word statement
describing the thesis which is required in many fields may be obtained in the
Graduate School office.

Office of Scientific Personnel Survey Form-Before the student's name can
be included on the degree list, he is required to complete a survey form for
the Office of Scientific Personnel of the National Research Council. The com
pleted form is submitted to the Graduate School office.

ExaminatioWJ

Written Examination-A written examination in the major subject will be
given by the graduate faculty in the major field prior either to the preliminary
or to the final examination or to both, as the graduate faculty may decide. This
examination will cover all the work done in the major, and may include any
work fundamental thereto. The passing or failing of this written examination
will be reported by the major department's director of graduate study or
chairman to the Graduate School office on forms which students may obtain
in that office. In case of failure, the candidate will normally be allowed only
one opportunity to retake the failed examination; this reexamination will be
permitted not earlier than the follOWing academic quarter.

Preliminary Oral Examination-At least 1 full academic quarter before the
degree is conferred, a preliminary oral examination of the student will be given
by a committee appointed by the dean of the Graduate School, upon recom
mendation of the appropriate graduate program review committee.

Before scheduling the preliminary oral examination, the director of gradu
ate study will certify to the Graduate School that the student is prepared to
take the examination. A report certifying the passing of the preliminary writ
ten examination should be on file in the Graduate School office before the pre
liminary oral examination is scheduled.
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The graduate program review committees may recommend the appointment
of different examiners for the preliminary oral examination and for the final oral
examination if in their judgment such a recommendation seems appropriate.
The graduate program review committees may also recommend the inclusion
on both the preliminary and final oral examining committees of a member of
the graduate faculty outside the major and minor fields of the student. Ordin
arily the examining committees for both the preliminary and final oral exami
nations will include a minimum of five members, three from the field of the
major and two from the field of the minor or of the supporting program, al
though the graduate program review committees may recommend the appoint
ment of additional members if it seems desirable in specific cases.

The preliminary oral examination will cover both the major and minor
fields or supporting program and may include any work fundamental thereto,
including possible plans for thesis research. Only after passing the preliminary
oral examination is the student considered a candidate for the Doctor's degree.

The outcome of the preliminary oral examination will be recorded in one
of three possible ways: examination passed, examination failed, examination
passed with reservations. The voting proportions necessary for these deciSions
are as follows: in the case of a five-member examining committee, a favorable
verdict for passing a candidate will consist of either a unanimous vote or a vote
of 4-1; if the committee consists of six members, a unanimous vote or a vote
of 5-1 or 4-2 will pass the candidate; and if the committee consists of seven
members, a unanimous vote or a vote of 6-1 or 5-2 will pass the candidate. Un
less the candidate obtains favorable committee votes in these proportions, the
outcome is failure, except that, on the basis of the same proportions in the vot
ing, the verdict may be passed with reservations.

In the case of an examination reported as passed with reservations, these
reservations may involve: additional preparation and study followed by re
examination; the preparation of a special paper or written examination in a
stated field; or other special conditions deemed appropriate by the examining
committee.

The chairman and the examining committee will report the results of the
preliminary oral examination to the Graduate School office, stating clearly, in
the case of passing with reservations, what additional requirements must be
met by the candidate to remove the reservations.

Students failing the preliminary oral examination (a) may, upon recommen
dation of the examining committee, be allowed to retake the preliminary oral
examination, or (b) may be excluded from further candidacy for the degree. In
no case may the reexamination take place until at least 1 full academic quar
ter has passed. No more than two preliminary examinations are allowed.

Preliminary oral examinations will not be scheduled during the period of
final oral examinations for the June commencement (normally from about April
8 to May 5) or from the beginning of the second term of Summer Session to
the opening of the fall quarter. Preliminary oral examinations for students in
fields of medical science must be scheduled at least 1 month in advance in the
office of the Graduate School by the prospective candidate or his adviser.

Final Oral Examination-After preliminary written and oral examinations,
after final written examinations, when required, and after certification that the
thesis is ready for defense, and not less than 5 weeks before graduation, the fi-

13



General Information

nal oral examination shall be given. Ordinarily this examination shall be con
ducted by a committee consisting of the adviser, the two other members of
the thesis review committee, and at least two additional members of the gradu
ate faculty appointed by the dean upon recommendation of the appropriate
graduate program review committee. This examination covers the thesis and
the field of the candidate's special study. It shall not exceed 3 hours.

The final oral examination must be scheduled at least 1 month in advaru;e
in the office of the Graduate School. At least 30 days must elapse between
registration of the thesis in the Graduate School office and the date of the
examination. The committee for the final examination must be notified of the
proposed examination date and given the finished thesis to read at least 1
month before the examination is scheduled. One copy of the thesis should be
delivered to the Graduate School office for each Rochester member of the
examining committee.

The date of the final oral examination shall be publicly announced, and
any member of the graduate faculty may attend. Upon completion of the ex
amination, a fonnal vote of the committee shall be taken. To be recommended
for the award of the doctoral degree, the candidate must receive either a unani
mous vote or a vole showing not more than one dissenting member of the to
tal final examining committee. The chainnan of the examining committee will
then report the result of the vote to the Graduate School office on the appro
priate fonn.

The final oral examination may not be scheduled during the quarter in
which the preliminary oral examination was passed.

Doctor's Thesis

The thesis must show originality and power of independent investigation
and embody results of research that form a real contribution to knowledge
in the field of major specialization. It 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 nonnal expectation is that theses will be written in English, the lan
guage of instmction. If a non-English thesis is proposed, the title must be trans
lated into English. At the time of thesis proposal, a statement from the adviser
or director of graduate study must accompany the thesis plan declaring the
necessity of the non-English language and attesting that the recommended the
sis readers (including the outside reader) are thoroughly competent to read,
comprehend, and criticize the thesis in non-English fonn.

The thesis must be typewritten in quadruplicate (in some departments five
copies are required) to facilitate reading by the thesis committee..... Multi
graph, multiIith, and xerox methods of reproduction may be accepted, provided
that 16- or 20-pound rag content bond is used. The thesis must be registered

•• Instructions for typiog and registration of the thesis may be obtaioed in the Graduate
School office. Before having his thesis typed, the student should also read the Memoran
dum at University Microfilms for information on errors commonly found in theses sub
mitted for microfilming. This information may be obtained from the Graduate School
office.
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in the Graduate School office and copies distributed to the thesis committee
not later than 9 weeks before the commencement at which the candidate ex
pects to receive the degree. Following the registration of the thesis (a clean
and complete draft), a 30-day period must elapse before the final oral exami
nation may be conducted.

Prepublication of Thesis Material-The thesis may include material that the
student has published while a University of Minnesota graduate student, pro
vided it was carried out under the direction of the graduate faculty and ap
proved by the thesis adviser for incorporation into the thesis.

Thesis Readers-The thesis must be read by a committee of not less than
three members, appointed by the dean of the Graduate School upon recom
mendation of the appropriate graduate program review committee. As a rule,
the student's major adviser will be chairman of this committee, and the field of
the minor of the supporting program of study will be represented by at least
one committee member. This committee must be unanimous in certifying that
the thesis is ready for defense before the final oral examination can be held.
The results of the review of the thesis shall be reported to the Graduate School
office on an appropriate form available in that office.

Microfilming Agreement-When he submits his final oral examination re
port, the candidate will sign in duplicate a Memorandum of Agreement with
the University Microfilms, Ann Arbor, Michigan, under which the ribbon copy
of the thesis will be microfilmed before being permanently filed in the Uni
versity of Minnesota Library. He will then pay his microfilm fee of $25. If he
wishes his thesis to be copyrighted he will pay an additional $7 plus the cost
of two positive microfilm copies of his thesis which will be deposited in the
Library of Congress.

Thesis Abstract-Each candidate for the Doctor's degree shall submit with
his final oral examination report two copies of an abstract of 600 words or
less, approved by his adviser, embodying the principal findings of the research.
Such abstracts will be published in Dissertation Abstracts, which announces the
availability of the thesis for distribution.

Thesis Binding-Two copies of the thesis on I6-pound or 20-pound bond
paper are to be bound and deposited in the Graduate School office.

Release Card-When he deposits the bound copies of his thesis at the
Graduate School office the student will sign a release card permitting immedi
ate circulation of his thesis. For valid reasons and with his adviser's endorse
ment he may request, on the same form, that his thesis be withheld from cir
culation for 6 months or at most 1 year.
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MAJOR FIELDS FOR THE MASTER'S AND Ph.D. DEGREES

Master's Degree
Anatomy (including hematology,

histology, and embryology)
Anesthesiology
Biochemistry
Biometry
Biophysics
Dentistry
Dermatology
Environmental Health
Epidemiology
Experimental Surgery
Family Practice and Community Health

Hospital Pharmacy
Laboratory Medicine
Medical-Surgical Nursing
Medical Technology
Medicinal Chemistry
Medicine, Internal
Microbiology
Neurology
Neurosurgery
Nutrition
Obstetrics and Gynecology
Ophthalmology
Orthopedic Surgery
Otolaryngology (including otology,

rhinology, and laryngology)
Pathology
Pediatrics
Pharmaceutics
Pharmacognosy
Pharmacology
Pharmacy Administration
Physical Medicine and Rehabilitation
Physical Therapy
Physiological Chemistry
Physiological Hygiene
Physiology
Plastic Surgery
Proctology (colon and rectal surgery)
Psychiatric Nursing
Psychiatry
Public Health
Radiology
Surgery
Urology
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Ph.D. Degree
Anatomy (including hematology,

histology, and embryology)

BiochemIstry
Biometry
Biophysics

Dermatology
Environmental Health
Epidemiology

History of Medicine
Hospital and Health Care Administration

Medicinal Chemistry
Medicine, Internal
Microbiology
Neurology
Neurosurgery
Nutrition
Obstetrics and Gynecology

Orthopedic Surgery
Otolaryngology (including otology,

rhinology and laryngology)
Pathology
Pediatrics
Pharmaceutics
Phannacognosy
Pharmacology
Pharmacy Administration
Physical Medicine and Rehabilitation

Physiological Chemistry
Physiological Hygiene
Physiology

Psychiatry

Radiology
Surgery
Urology
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Anatomy

ANATOMY (Anat)

OFFERED AT MINNEAPOLIS

Professor
Arnold Lazarow, M.D., Ph.D., head
Morris Smithberg, Ph.D., director of

graduate study
Anna-Mary Carpenter, M.D., Ph.D.
Padamakar K. Dixit, Ph.D.
Carl B. Heggestad, M.D., Ph.D.
R. Dorothy Sundberg, M.D., Ph.D.

Associate Professor
Dean E. Abrahamson, M.D., Ph.D.
G. Eric Bauer, Ph.D.

Assistant Professor
H. David Coulter, Ph.D.
Joseph L. Rigatuso, Ph.D.
Donald W. Robertson, Ph.D.
Robert L. Sorenson, Ph.D.

Lecturer
Lars Falke, L.D.S., Ph.D.
Robert J. Issacson, D.D.S., Ph.D.

Prerequisites-Prerequisite work for all majors or minors in the field of
anatomy includes general zoology, 9 credits.

Major and Minor, for the Ph.D.-Each major in anatomy must have had
or must take the basic courses (8-000 level) in anatomy (embryology, gross
anatomy, histology, and human neuroanatomy). For majors in hematology, Anat
5-765/5-766 is required. Majors in clinical subjects who desire a minor in
anatomy must have had, as prerequisites, the courses in anatomy usually re
quired of medical students, including Anat 5-100/5-101, 5-103/5-104, 5-106/
5-107, and 5-111.

Language Requirement-For the Master's degree, reading knowledge of
one foreign language-French, German, Italian, Spanish, or Russian. For the
Ph.D. degree, either (a) two foreign languages or (b) one foreign language
and the option of a collateral field of knowledge. When two languages are of
fered, any combination of the languages listed above may be approved.

Master's Degree-Limited number offered only under Plan A. (Consult di
rector of graduate study prior to submitting application.)

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

5·105 (105). DENTAL MICROSCOPIC ANATOMY. (6 cr; prereq #) Bauer, Coulter
Minute structure of cells, tissues, and organs of the human body.

5-108 (l08). GROSS ANATOMY FOR DENTAL STUDENTS. (6 cr; enrollment limited;
prereq #) Sorenson and staff

Lectures and dissection, extremities; abdomen and pelvis.

5-109 (109). GROSS ANATOMY FOR DENTAL STUDENTS. (6 cr; enrollment limited;
prereq #) Sorensen and staff

Lectures and dissection; thorax; head and neck.

5-110 (1l0). DENTAL NEUROANATOMY. (3 cr; preleq 5-105 or #) Abrahamson, Falke
Gross and microscopic structure of the central nervous system; emphasis on structure
related to function. Laboratory demonstrations include gross anatomy of the brain
stem.

5-190 (190). ADVANCED ANATOMY. (Cr ar; prereq regis med, 5-104) Staff
Instruction in teaching methods or supervision of studenCs original research or com
bination of both.
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5-765/5-766 (165-166). HEMATOLOGY. (4 cr per qtr; prereq 5-103 or Zool 5-066 or #)
Sundberg

Blood and blood-forming organs; blood and bone marrow from the standpoint of
diagnosis and prognosis.

5-768 (167). SEMINAR: HEMATOLOGY. (1 cr; prereq 5-766) Sundberg

8-100/8-101 (100-101).t GROSS HUMAN ANATOMY. (16 cr for both qtrs; enrollment
limited; prereq #) Heggestad, Lazarow, Smithberg, Robertson, Anderson

Dissection of the human body and discussion in small groups designed to enrich the
experience of the graduate student in understanding anatomic relationships in pre
paration for teaching.

8-103/8-104 (103-104).t HUMAN ffiSTOLOGY. (8 cr for both qtrs; enrollment limited;
prereq #) Carpenter, I...azarow

Microscopic structure, cytochemical and functional aspects of cells, tissues, and or
gans. Analysis of current literature with emphasis on methodology applicable to
morphologic research.

8-106/8-107 (106-107). HUMAN EMBRYOLOGY. (6 cr for both qtrs; enrollment limited;
prereq #) Heggestad, Rigatuso

Development of the human body. Microscope slides, series of embryo type specimens,
and specimens demonstrating anomalies are available for individualized study.

8-111 (III). HUMAN NEUROANATOMY. (4 cr; enrollment limited; prereq 5-104, #)
Smithl:erg, Abrahamson, Coulter

Structure and function of the nervous system including the organs of special sense.

8-135 (135). BIOLOGICAL ELECTRON MICROSCOPY: TECHNICS. (Cr and hrs ar;
prereq #; offered 1973-74 and ait yrs)

8-137 (137). BIOLOGICAL ELECTRON MICROSCOPY: INTERPRETATION. (Cr and
hrs ar; enrollment limited; prereq 5-104 or 5-105 or equiv, #) Coulter

8-153, 8-154, 8-155, 8-156 (153, 154, 155, 156). ADVANCED ANATOMY. (Cr and hrs
ar; prereq #) Staff

Cytochemistry, embryology, gross anatomy, hematology, histology, neurology, or ex
perimental morphology.

8-160 (160). INTRODUCTION TO HISTOLOGIC AND MORPHOLOGIC-ffiSTO
CHEMICAL TECHNICS. (2 cr; prereq 5-104, #; offered 1972-73 and aU yrs)
Carper,ter

Fixation, embedding, and staining of cytological components and enzymes.

8-161/8-162/8-163 (161-162-163). METHODS IN ANATOMICAL RESEARCH. (2 cr
per qtr; primarily for Ist-yr grad students; prereq 5-100 or #; offered 1972-73
and alt yrs) Bauer and staff

Introduction to instrumentation, technics, and experimental approaches in the fields
of cell physiology, microchemistry, radioautography, quantitative histochemistry, tis
sue culture, etc.

8-168 (168). CYTOLOGICAL ASPECTS OF PROTEIN BIOSYNTHESIS. (3 cr; prereq
5-101 or #; hrs ar) Bauer

Seminar on protein synthesis in mammalian tissues. i\1orphologic sites; synthesis of
specific proteins, especially enzyme induction, and role of inhibitors.

8-201, 8-202, 8-203, 8-204 (201, 202, 203, 204). RESEARCH IN ANATOMY. (Cr and
hrs ar; prereq #) Abrahamson, Bauer, Carpenter, Coulter, Dixit, Heggestad,
Lazarow, Rigatuso, Smithberg, Robertson, Sorenson, Sundberg

Cytochemistry, embryology, gross anatomy, histology, hematology, or neurology. Spe
cial facilities offered to graduate students in clinical departments for work upon
problems in applied anatomy.

8·205, 8.206, 8·207 (205, 206, 207). SEMINAR: ANATOMY. (I cr per qtr; prereq #)
Lazarow and staff

Reviews of current literature and discussion of research work being carried on in the
department.

8-211 (211). NEUROCYTOLOGY. (1 cr; prereq #)
Ultrastructure, cytochemistry, and physiology.
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Anesthesiology

ANATOMY

OFFERED AT ROCHESTER
oO

Professor
W. Henry Hollinshead, Ph.D., head

Associate Professor
Frederick W. L. Kerr, M.D.
Richard K. Winkelmann, M.D., Ph.D.

Instructor

George T. Wier, M.D.

Assistant Professor
James F. Cumming, M.D., Ph.D.
John S. Rydberg, M.D., M.S.

In cooperation with other departments at the Mayo Graduate School of
Medicine, there is opportunity for study and research leading to a minor in
anatomy.
M 8-85H,s (251). ANATOMY FOR GENERAL SURGEONS. Hollinshead

Fundamental anatomical facts and relations, especially of the neck and trunk, are
reviewed; details of special surgical i:c.terest, not generally acquired in undergraduate
anatomy, are studied in lectures, discussions, and by dissection.

M 8-852s (252). ANATOMY OF THE HEAD AND NECK. Hollinshead
Detailed laboratory study of the gross anatomy of the head and neck, designed
especially for fellows majoring in otolaryngology, supplemented by lectures and
discussion.

M 8-853f (253). ANATOMY AND NEUROANATOMY OF THE ORBIT. Hollinshead
Lectures and laboratory work in detailed anatomy of the orbit and optic pathways.

M 8-854f (254). NEUROANATOMY. Hollinshead
Review of fundamental structures and connections of the central and peripheral
nervous systems.

M 8-855s (255). ORTHOPEDIC ANATOMY. Hollinshead
Lectures and laboratory work on the limbs and back.

ANESTHESIOLOGY (Anes)

OFFERED AT MINNEAPOLIS

Professor
Frederick H. Van Bergen, :-'l.D., :-'1.S.,

head
Joseph J. Buckley, M.D., M.S.
James H. Matthews, M.D., M.S.

Associate Professor
John R. Gordon, M.D., 1I1.S.

Graduate work in anesthesiology in the Medical School offers superior
training to a number of fellows with opportunity for extensive clinical experi
ence and investigative work in all types of general and regional anesthesia.

In addition, work in cooperation with other departments is available. The
standards of the certifying specialty boards are fully met.

Master's Degree-The M.S. degree is offered in anesthesiology under Plan
A, with major in anesthesiology and minor in one of the laboratory sciences.
8-265f,w,s,su (265). GENERAL ANESTHESIA. (12 cr per qtr)

Instruction and experience in general anesthesia.

00 Enrollment in these courses is limited.
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8-266f,w,s,su (266). REGIONAL ANESTHESIA. (4 cr per qtr)
Observation, instTIlctian, and administration of all types of local, regional, and spinal
anesthesia.

8-267f,w,s,su (267). PRE- AND POSTANESTHETIC EVALUATION. (2 er per qtr)
Selection of proper anesthetic agent and technique, premedication, and observation
of recovery from anesthesia.

8-268f,w,s,su (268). SEMINAR: ANESTHESIOLOGY. (2 cr per qtr)
Review of literahue, report of case problems, and discussion of research work in
progress within the department.

8-269f,w,s,su (269). RESEARCH IN ANESTHESIA. (Cr and hrs ar)
Anesthesia problems in experimental laboratory or in hospital.

It is recommended that fellows in anesthesiology also register for courses
in other departments selected from the following offerings:
MdBc 5-053. PROBLEMS IN BIOCHEMISTRY

MdBc 5-100/5-101. BIOCHEMISTRY

MdBc 8-150. SEMINAR: BIOCHEMISTRY

Med 8·202. DISEASES OF THE CARDIOVASCULAR APPARATUS

Phd 5-109. PHARMACOLOGICAL PROBLEMS

Phd 8-203. RESEARCH IN PHARMACOLOGY

PubH 5-450. BIOMETRY I

PubH 5-451. BIOMETRY LABORATORY I

ANESTHESIOLOGY

OFFERED AT ROCHESTER

Professor
Albert Faulconer, M.D., M.S., head
Richard A. Theye, M.D.

Associate Professor
John T. Martin, M.D.
Emerson A. Moffitt, M.D.

Assistant Professor
Brian Dawson, M.B.
Edward P. Didier, M.D.
Allan B. Gould, Jr., M.D., M.S.
Robert R. Jones, M.D.
Paul F. Leonard, M.D.
Richard O. Lundborg, M.D.

John D. Michenfelder, M.D.
Kai Rehder, M.D.
Charles J. Restall, M.D.
Norbert Schnelle, M.D., M.S.
Alan D. Sessler, M.D.

Instructor
Francoise M.T. Carney, M.B.B.
Robert A. Devloo, M.D.
Gerald A. Gronert, M.D.
Virginia B. Hartridge, M.D.
Hannaliese Kralemann, M.D.
Joseph M. Messick, Jr., M.D.
John A. Paulson, M.D., M.S.
Sait Tarhan, M.D.

Graduate training in anesthesiology at the Mayo Graduate School of Medi
cine combines opportunity for an advanced degree with realistic training in
anesthesiology. Fellows in anesthesiology may work toward an M.S. degree
with a minor in physiology or biochemistry. The usual 3-year program fulfills
requirements for the American Board of Anesthesiology.

A fellow who is particularly interested in study of certain branches of an
esthesiology may arrange to stress those phases. A limited number of oppor
tunities are available to anesthesiologists who are board qualified for subspe-
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Biochemistry

dalty training in cardiovascular anesthesiology, neuroanesthesiology, or respira
tory therapy.

Seminars, conferences, and informal discussions make it possible for the
fellow to obtain theoretical as well as wide clinical training in all aspects of
anesthesiology.

Master's Degree-Offered only under Plan A.

M 8-85lf,w,s,su (251). GENERAL ANESTHESIA. Faulconer and staff
Observation and instruction in all types of clinical general anesthesia followed by
administration under supervision, and finally by responsible administration.

M 8-8.52f,w,s,su (252). SPECIAL ANESTHESIA. Faulconer and staff
Intravenous anesthesia including intravenous sedation and pre- and postoperative
medication and care; intravenous infusions and transfusion of blood and blood sub
stitutes; oxygen resuscitation and other gas therapy; intravenous technique and veni
puncture; diagnostic and therapelltic nerve block; inhalation and endotracheal meth
ods and rectal anesthesia; lumbar epidural anesthesia; bronchoscopic aspiration; re·
gional anesthesia; extracorporeal circulation.

M 8-853f,w,s,su (253). ANESTHESIOLOGY AS APPLIED TO ALL TYPES OF ORAL
SURGERY. Faulconer and staff

M 8-854f,w,s,su (254). NEUROSURGICAL ANESTHESIA. (Prereq 2 yrs general and
special anesthesia training) Michenfelder and staff

Twelve months' observation and training with graded responsibility increasing, In
tensive clinical experience. Several months devoted to lectures, demonstrations, and
clinical work in related fields: neuroanatomy, neuropathology, neurophysiology, elec
troencephalography, and electromyography.

M 8-855f,w,s,su (255). CARDIOVASCULAR ANESTHESIA. (Prereq 2 yrs gcneral and
special anesthesia training) Moffitt and staff

Twelve months devoted to anesthesia for patients undergoing surgery for cardio
vascular disease. Increasing responsibility for patient care as experience increases.
Several months devoted to studies in related fields: cardiac catheterization, pul
monary apd cardiovascular physiology, association with clinical research problems
in cardiovascular surgical field. Extensive expenence in management of cardiopul
monary bypass patients.

M 8-856f,w,s,su (256). RESPIRATORY THERAPY. (Prereq 2 yrs approved residency in
allied clinical field) Didier, Rehder, Sessler

Twelve or 24 months' observation, training, and research in all phases of manage
ment of patients with respiratOly problems, including chronic therapy, mechanical
ventilation, respiratory physiology, and general intensive care. Experience in the
function of hospital respiratory therapy service; participation in directing a respira
tory intensive care unit.

ANATOMY FOR GENERAL SURGEONS. (See Department of Anatomy)

RESEARCH WORK ON SELECTED PROBLEMS IN PHYSIOLOGY. (See Department of
Physiology)

GENERAL MEDICAL AND SURGICAL DIAGNOSIS. (See Department of Medicine)

BIOCHEMISTRY (MdBc)

OFFERED AT MINNEAPOLIS

Professor
Wallace D. Armstrong, M.D., Ph.D"

head
Charles W. Carr, Ph.D., director of

gradllate study
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Fields of Instruction

Leon Singer, Ph.D.
Frank Ungar, Ph.D.
Donald B. Wetlaufer, Ph.D.
Finn Wold, Ph.D.
Leslie Zieve, M.D., Ph.D.

Associate Professor
Mary E. Dempsey, Ph.D.
Ernest D. Gray, Ph.D.

James F. Koerner, Ph.D.
Andreas Rosenberg, D.Se., Ph.D.
John F. Van PHsum, Ph.D.
Quenton T. Smith, Ph.D.

Assistant Professor
James W. Bodley, Ph.D.
Ronald D. Edstrom, Ph.D.

Graduate training leading to the M.S. and Ph.D. degrees is offered jointly
with the Biochemistry Department in the College of Biological Sciences by a
cooperative effort maintained through an interdepartmental committee.

Prerequisites-For a doctoral major in biochemistry (or physiological chem
istry) courses in analytical, organic, and physical chemistry comparable to those
of a baccalaureate chemistry major are expected. These minimum requirements
for admission should include mathematics through calculus, 1 year of college
physics, courses in inorganic and analytical chemistry, and 1 year of organic
and physical chemistry. Candidates for the Master's degree with a major in
biochemistry (or physiological chemistry), or those seeking a Ph.D. with a mi
nor in biochemistry (or physiological chemistry), may be admitted with less
rigorous courses in these fields of chemistry. Some admission deficiencies may
be discharged in courses taken concurrently with graduate studies. One year's
work in a biological science is desirable.

Language Requirement-A Ph.D. candidate must demonstrate a reading
knowledge of one of the following: French, German, Russian. There is no lan
guage requirement for an M.S. candidate.

Master's Degree--Offered only under Plan A.

Doctor's Degree-Candidates for the Doctor's degree with a major in bio
chemistry (or physiological chemistry) will be required to present or to de
velop satisfactory competence in organic, analytical, and physical chemistry
and in the biological sciences. The following courses are usually included in
the program of graduate study: MdBc 5-741, 5-742, 5-743, 5-747 (or by per
mission MdBc 5-100, 5-101), two laboratory courses and four advanced courses
in biochemistry or logically related fields. These are not intended to be inter
preted as minimum requirements, however, and each graduate student is ex
pected to work out his full program in consultation with an adviser, with the
understanding that needs may differ in individual cases. The department will
supply full information on admission and graduate study requirements on re
quest.

If MdBc 5-741, 5-742, 5-743 or their equivalents have been taken 5 years
or more prior to the time the candidate is to appear for the preliminary oral
examination, these courses must be retaken.

5-053f,w,s,su (153). PROBLEMS IN BIOCHEMISTRY. (Cr and hrs ar; may be taken I
or more qtrs; prereq 5-743 or 5-101) Staff

Special work arranged with qualified students.

5-100£/5-101w (100-101). BIOCHEMISTRY. (5 cr per qtr; prereq physics, organic chem
istry) Armstrong, Carr, Koerner, Ungar, Van PHsum, Wetlaufer, Wold
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Biochemistry

5-741£ (141). CHEMISTRY OF CARBOHYDRATES, LIPIDS, PROTEINS, AND NU
CLEIC ACIDS. (3 cr; prereq 1 yr organic chemistry, 2 qtrs physical chemistry
[or concurrent registration]) Wetlau£er, Mann

Same as BioC 5-741.

5-742w (142). CELLULAR AND INTERMEDIARY METABOLISM. (3 cr; prereq 5-741)
Wold

Same as BioC 5-742.

5-743s (143). CELLULAR AND INTERMEDIARY METABOLISM. (3 cr; prereq 5-742)
Gander

Same as BioC 5-743. Continuation of MdBc 5-742.

5-750s (147). GENERAL BIOCHEMISTRY LABORATORY. (4 cr; biochemistry majors
given priority; prereq 5-742) Staff

8-136f,w,s (236). RADIOISOTOPE SEMINAR. (1 cr, §Rad 8-236) Loken, Armstrong, and
staff

8-ISOf,w,s (200). SEMINAR: BIOCHEMISTRY. (1 cr) Staff

8-206f (206). ADVANCED ENDOCRINOLOGY AND STEROID CHEMISTRY. (3 cr;
minimum of 8 students; prereq 5-743 or 5-101; offered 1971-72 and alt yrs)
Ungar

8-211s (211). NUCLEIC ACID STRUCTURE AND FUNCTION. (3 cr; prereq 5-743 or
5-101; offered 1971-72 and alt yrs) Bodley, Koerner

8-215su (215). TOPICS IN LIPID METABOLISM. (3 cr; minimum of 8 students; prereq
5-743 or 5-101 or #; offered 1971 and alt yrs) Frantz

8-217w (217). PROTEIN CHEMISTRY. (3 cr; minimum of 8 students; prereq 5-743 or
5-101 or #, Chern 5-504 or #; offered 1972-73 and alt yrs) Wetlaufer

8-219£ (219). BIOCHEMISTRY OF SPECIALIZED TISSUES. (3 cr; minimum of 8 stu
dents; prereq 5-743 or 5-101; offered 1972-73 and alt yrs) Van Pilsum

8-220w (220). CARBOHYDRATE METABOLISM. (3 cr; prereq 5-743 or 5-101; offered
1971-72 and alt yrs) Edstrom

8-300f,w,s,su (205). RESEARCH IN BIOCHEMISTRY. (Cr and hrs ar) Staff

BIOCHEMISTRY

OFFERED AT ROCHESTER

Professor
Vernon R. Mattox, Ph.D.
Gerard A. Fleisher, Ph.D.

Assistant Professor
Carl Bernofsky, Ph.D.
Ralph D. Ellefson, Ph.D.
Bernard K. Forscher, Ph.D.

Nai-Siang Jiang, Ph.D.
James D. Jones, Ph.D.
Jolm T. McCall, Ph.D.
Russell A. Van Dyke, Ph.D.

Instructor
Carlo M. Veneziale, M.D., Ph.D.

Students pursuing graduate work in a clinical field may select biochemistry
as the minor subject and prepare a laboratory thesis in the Department of Bio
chemistry or they may select physiology as the minor subject and prepare a
thesis in the Department of Biochemistry.
M 8-851£,w,s,su (251). BIOCHEMISTRY. Mattox, Fleisher, Jones, Ellefson, McCall, Bern-

ofsky, Jiang, Veneziale, Van Dyke
Research work in problems reluted to intemlediary metabolism of amino acids and
carbohydrates, chemistry of the blood, steroid honnones, enzymes, proteins, lipids,
and minerals; training in use of methods of organic and inorganic analysis.
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M 8-852f (252). BIOCHEMISTRY LECTURE. (3 cr) Staff
Major constituents of cells; enzymes; biological oxidations; metabolism of carbo
hydrates and amino acids.

M 8-853w (253). BIOCHEMISTRY LECTURE. (3 cr) Staff
Metabolism of lipids and nucleic acids; biosynthesis of proteins; biochemistry of
blood and specialized tissues; endocl'ino!ogy; nutrition.

M 8-854 (254). BIOCHEMISTRY SEMINAR. (1 cr) Staff

M 8-855w (255). ENDOCRINOLOGY AND METABOLISM. (3 cr) Staff

M 8-856 (256). REGULATION OF CARBOHYDRATES AND FAT METABOLISM. (2
cr; prereq 8-852 or 8-853 or equiv) Veneziale

BIOPHYSICS-ELECTRONIC COMPUTERS. (See Department of Physiology and Bio
physics)

NUTRITION. (See Division of Nutrition)

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

Students majoring in medicine may combine courSe work in physiology
and biochemistry for a minor in biochemistry.

BIOCHEMISTRY (BioC)

OFFERED AT ST. PAUL

Professor
LaVell M. Henderson, Ph.D., head,

director of graduate study
Stanley Dagley, D.Sc.
John E. Gander, Ph.D.
Robert Jenness, Ph.D.
Samuel Kirkwood, Ph.D.
Irvin E. Liener, Ph.D.
Walter O. Lundberg, Ph.D.l
Hermann Schlenk, Ph.D.'
Max O. Schultze, Ph.D.

Associate Professor
Victor A. Bloomfield, Ph.D.
Robert L. Glass, Ph.D.
Rex E. Lovrien, Ph.D.
Palmer Rogers, Ph.D"
Ulysses S. Seal, Ph.D."
Huber R. Warner, Ph.D.

Assistant Professor
John S. Anderson, Ph.D.
Ronald E. Barnett, Ph.D"
Peter J. Chapman, Ph.D.
Dolph Klein, Ph.D.
Kenneth G. Mann, Ph.D.

Graduate training leading to the M.S. and Ph.D. degrees is offered jointly
with the Biochemistry Department in the College of Medical Sciences by co
operative effort maintained through a subcommittee of the Graduate School.

Prerequisites-For major work, candidates must offer the equivalent of
courses in analytical, organic, and physical chemistry as contained in an Ameri
can Chemical Society approved curriculum. In addition the student is required
to have at least 1 year of college physics, mathematics through integral cal
culus, and 1 year of biology (general, botany, zoology, or microbiology).

, Member of the Harmel Institute staff.
2 Primary appointment in Microbiology Department.
3 Member of Veterans Administration Hospital staff.
l Primary appointment in Chemistry Department.
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Students will be pennitted to make up deficiencies in these requirements
in the course of completing their graduate program.

Proficiency Examinations-All students are required to take proficiency ex
aminations in analytical, organic, and physical chemistry. These examinations
are offered at the time of admission and are used as a guide in the selection
of graduate courses.

Major-Candidates for the Ph.D. degree must have credit in appropriate
biochemistry courses as well as graduate survey courses in organic and physi
cal chemistry and two more courses in chemistry. Three graduate courses in
biology are also required. Thesis research may be undertaken in areas accept
able to the adviser.

Minor-Suitable courses to meet the requirements for the biochemistry mi
nor will be selected in consultation with the department head.

Language Requirement-A reading knowledge of one foreign language is
required for the Ph.D. degree. Ordinarily the language should be selected from
among French, Gennan, or Russian. In special cases some other language may
be substituted by petition.

Preliminary Examinations-Written and oral preliminary examinations for
the Ph.D. degree are given once a year.

5-001/5-002 (151-152). INTRODUCTION TO BIOCHEMISTRY. (4 cr per qtr; prereq
Chern 3-302 or #) Anderson, Schultze

Fundamentals of composition, chemical properties, reactions and interactions of bio
logical materials, illustrated in part through laboratory exercises performed by the
student.

5-522. BIOPHYSICAL CHEMISTRY: STRUCTURE. (4 cr; prereq 2 qtrs physical chemistry
...5-741 or 5-002 desirable) Bloomfield, Bryant

Methods of structure determination of biological macromolecules. Molecular weight
determination, hydrodynamics, scattering and diffraction, optical and magnetic
resonance spectroscopy. Application to proteins, nucleic acids, polysaccharides, syn..
thetic analogs, and membrane transport.

5-523. BIOPHYSICAL CHEMISTRY: ENERGETICS. (3 cr; prereq 2 qtrs physical chem-
istry...5-741 or 5-002 desirable) Lovrien, Miller

Energetics of biochemical reactions. Titration, binding, and folding stabilization in
macromolecules. Conformational changes and cooperative behavior. Coupling and
energy gradients in transport.

5-524. BIOPHYSICAL CHEMISTRY: DYNAMICS. (4 cr; prereq 2 qtrs physical chemistry
...5-741 or 5-002 desirable) Lumry, Barnett

Application of thermodynamics, statistical mechanics, and chemical kinetics. Solvent
effect, structure-function relation.

5-741/5-742/5-743 (141-142-143). GENERAL BIOCHEMISTRY. (3 cr per qtr; prereq
1[5-74.5/5-746 except with 6. 1 yr mganic chemistry, cr in physical chemistry
or I[Chem 5-501, 5-520, #)

(Same as MdBc 5-741/5-742/5-743-course offered jointly by Department of Bio
chemistry [Biological Sciences] and Department of Biochemistry [Medical Sci
ences]). Integrated series of lectures on chemical nature, properties, biochemical
reactions, and intennediary metabolism of components of biological systems.

5-745/5-746 (145-146). GENERAL BIOCHEMISTRY LABORATORY. (3 cr per qtr;
prereq 1[5-741/5-742) Chapman, Bloomfield, Lovrien

Laboratory work paralleling and required of all who are registered in BioC 5-741/
5-742 or MdBc 5-741/5-742 except with permission of department heads.
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5-747 (147). ADVANCED BIOCHEMICAL TECHNIQUES. (3 cr; prereq 5-746 or MdBc
5-746, 1[BioC 5-743, #) Mann

Laboratory in modern methods for study of enzymatic and metabolic reactions.

5-748 (148). GENERAL BIOCHEMISTRY LABORATORY. (2 cr; prereq 5-742, 4 cr in
analytical chemistry, #) Schultze

For students in chemistry and chemical engineering.

5-970 (101). DIRECTED STUDIES. (1-3 cr; prereq #, /':,)
For students who must make up deficiencies in background course work.

8-091 (295). GRADUATE STUDENT ORIENTATION. (l cr) Staff
Designed for first-year graduate students to acquaint them with current areas of
research.

8-094 (296). RESEARCH AND LITERATURE REPORTS. (1 cr) Staff
Consideration of current developments in biochemistry.

8-194 (298). GRADUATE SEMINAR. (l cr; prereq /':,) Staff
Reports on recent developments in biochemistry and on research projects in the
department.

8-211 (221). ADVANCED CARBOHYDRATE CHEMISTRY. (2 cr; prereq 5-743; offered
1971-72 and alt yrs)

Lectures and assigned reading on composition, structure, chemical and physical
properties, and biochemical functions of carbohydrates.

8-221 (223). ADVANCED ENZYME CHEMISTRY. (2 cr; prereq 5-743; offered 1972-73
and aIt yrs) Liener, Barnett

Lectures and assigned reading on nature and function of enzymes.

8-225 (204). TRACER TECHNIQUES. (3 cr; prereq #, 5-743 or 5-746 or MdBc 5-746...
AgEn 5-000 advised) Anderson

Laboratory work On application of radioisotopes to study of metabolic processes.

8-231 (222). ADVANCED LIPID CHEMISTRY, (2 cr; prereq 5-743; offered 1971-72
and alt yrs)

Lectures and assigned reading on composition, structure, chemical and physical prop
erties, and biochemical functions of fats and fat-like compounds.

8-241 (225). METABOLISM OF NUCLEIC ACIDS. (3 cr, §MdBc 8-211; prereq 1[5-743;
offered 1972-73 and alt yrs) Warner

Lectures on the synthesis and metabolism of nucleotides and nucleic acids, and their
role in protein synthesis and cellular metabolism.

8-250 (297). SPECIAL TOPICS IN BIOCHEMISTRY. (1-3 cr; prereq 5-743) Staff
Lectures and discussions varying from quarter to quarter according to staff avail
ability and needs of the department.

8-261 (220). ADVANCED PROTEIN CHEMISTRY. (2 cr; prereq 5-743; offered 1971-72
and alt yrs)

Lectures and assigned reading on composition, structure, chemical and physical
properties, and biochemical functions of proteins and amino acids.

8-271 (224). VITAMINS. (3 cr; prereq 5-743 or #) Schultze
Lectures and assigned reading on biochemistry of vitamins and their physiological
action.

8-990 (299). GRADUATE RESEARCH. (2-5 cr; prereq #) Staff
Research problems in various fields in biochemistry represented by staff interest.

BIOMETRY (PubH)

OFFERED AT MINNEAPOLIS

Professor
Richard B. McHugh, Ph.D., head,

director of graduate study
Eugene Ackerman, Ph.D.
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Associate Professor
Dean E. Abrahamson, M.D., Ph.D.
Glenn E. Bartsch, D.Se.
James R. Boen, Ph.D.
Kathleen M. Keenan, Ph.D.
Marcus O. Kielsberg, Ph.D.
Richard Moore, Ph.D., D.Se.

Biometry

Andreas Rosenberg, Ph.D.
John W. Rosevear, M.D., Ph.D.

Assistant Professor
Prithwis Das Gupta, Ph.D.
Anne 1. Goldman, Ph.D.
Ruth B. Loewenson, Ph.D.

Prerequisites-For major work, completion of the premedical curriculum.
Acceptable alternatives include the equivalent of an undergraduate major in
one of the following two categories:

1. The biological and/or behavioral sciences, or
2. The physical sciences and/or mathematics,

and the equivalent of a minor in the other category. If the major is in cate
gory 2, the candidate should be interested in application in category 1.

Language Requirement-For the M.S. degree under Plan B, none. For the
M.S. degree under Plan A, a reading knowledge of one foreign language is
required. Acceptable languages are French, German, Russian, or Spanish. For
the Ph.D. degree, either (a) two foreign languages or (b) one foreign language
and a special research technique. Acceptable languages are Chinese, French,
German, Italian, Japanese, Russian, Scandinavian languages, and Spanish.

Master's Degree-Plan A: This program is designed primarily for students
who have one of the following backgrounds: an undergraduate major in bio
metry, a D.D.S., D.V.M., or M.D. degree, or a Ph.D. in an area of biosci
ence. The program must include a total of at least 27 credits, with at least 18
credits in the major and at least 9 in the minor. The courses listed in the ma
jor and minor must complement each other to constitute a suitable program in
biometry.

Plan B: This program, designed primarily for students other than those
listed in Plan A, must include a total of at least 45 credits, with at least 21
credits in the major, and at least 18 in two or more related fields with at least
6 credits in each related field selected. The program will ordinarily include
courses in the following areas: (a) biomedical statistical theory and tech
niques, (b) health computer science, (c) mathematical biology or public
health, and (d) theoretical statistics.

Doctor's Degree--Work for the Ph.D. degree is offered in accordance with
the general requirements of the Graduate School. Candidates for the Ph.D.
degree will be expected to pass qualifying examinations as determined by the
graduate faculty in biometry before admission to the preliminary examina
tion. A major program should include PubH 5-430/5-431/5-432; PubH 5-440/
5-441/5-442; PubH 5-450, 5-451, 5-452, 5-453, 5-454, 5-455, 5-456; theoreti
cal statistics; and at least 9 credits of graduate mathematics beyond interme
diate calculus. This course work must be completed prior to the qualifying
examinations.

For students minoring in biometry, the following are required: PubH 5-450,
5-451, 5-452, 5-453, 5-454, 5-455. The remainder of the program should be
planned with the minor adviser before any other courses in the minor are
taken.
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Note-Courses listed with no description are described fully in the Public
Health section of this bulletin.

5-400. INTRODUCTION TO QUANTITATIVE METHODS IN THE LIFE SCIENCES.
(3 cr; for premed, biology majors; prereq Bioi 1-002, Chem 1-005, Math 1

142) Johnsor,
Basic quantitative methods for the design and analysis of clinical and laboratory
studies in biology and medicine.

5-401. QUANTITATIVE METHODS IN THE HEALTH SCIENCES. (3 cr; for medical,
health science students; prereq 5-400 or #) McHugh

Reliability in diagnosis and clinical laboratory measurement. Logic of design in
prevalence surveys, retrospective and prospective studies, and clinical trials. :Mea
sures of morbidity and mortality. Life tables and survival after treatment. Assays.

5-403 (l20H). COMPUTER APPLICATIONS IN HOSPITAL AND HEALTH CARE AD
MINISTRATION. (3 cr; prereq hospital and health care administration students
only, others #) Johnson

Introduction to digital computer and FORTRAN programming with applications in
hospital and health care administration.

5-405 (180). BIOMETRIC METHODS IN ENVmONMENTAL HEALTH I, (3 cr; prereq
environmental health students, others #) Das Gupta

5'-406 (l80A). BIOMETRIC METHODS IN ENVffiONMENTAL HEALTH 11. (3 cr;
prereq 5-405) Bearman

5-407 (140). VITAL STATISTICS I. (3 cr) Bearman, Kjelsberg

5-408 (140A). VITAL STATISTICS II. (3 cr; for public bealth majors; prereq 5-407 with
grade of B) Bearman

5-409/5-410. BIOMETRY IN CLINICAL STUDIES I, II. (3 cr per qtr; prereq DDS, MD
or DVM, or #) Bearman

Introduction to the numerical and graphical treatment of data from dental, medical,
and veterinary research. Examples taken from the recent literature. Design, conduct,
and analysis of clinical studies. Prophylactic and therapeutic trials. Validity and
reliability of measurements and calibration studies for clinical setting. Sensitivity and
specificity of tests and their application in clinical research and diagnosis. Special
problems of cooperative studies.

5-411. INTRODUCTION TO MATHEMATICAL DEMOGRAPHY. (3 cr, §Soc 5-560;
pr.req 5-407 or #) Das Gupta

Basic demographic measures and concepts of fertility, mortality, and migration.
Introduction to stable population methods and to demographic estimates from in
complete data.

5-412. SURVEY SAMPLING IN SOCIAL AND HEALTH SCIENCE RESEARCH. (3 cr,
§Soc 5-805; prereq 5-408 or #) Das Gupta

Introduction to the methodology of probability sampling in social and health science
surveys. Analysis and application of simple random, stratified, systematic, multi
stage and cluster sampling.

5-430/5-431/5-432 (120A-B-C).o BIOMEDICAL COMPUTING I, II, m. (3 er per
qtr; prereq Math l-lll) Heath, Johnson

Introduction to digital computers and FORTRAN programming, with applications in
biology and medicine; information capture, storage, retrieval, and display; statistical
analysis packages; simulation; analog signal processing; nonlinear models; hospital
infonnation systems.

5-433,5.434, 5-435. COMPUTER METHODOLOGY IN THE DELIVERY OF HEALTH
CARE I, II, Ill. (3 er per qtr; prereq 5-432 or #) Ackerman, Gatewood

Records and files, file maintenance, report generation, hospital administrative infor
mation and accounting systems. Medical records, abstracting the medical record,
medical infomlation systems based on the medical record for hospitals, surveys,
physicians, outpatient clinics, and research. Monitoring of clinical laboratory equip
ment, physiological monitoring of acutely ill patients, total hospital information
systems.
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5-436. ANALYTICAL TECHNIQUES FOR HEALTH DELIVERY SYSTEMS. (3 cr;
prereq calculus, 5-450, 5-451 or #) Johnson

Operations research and systems analysis techniques applied to medical service sys
tems. Special emphasis on applications of linear programming, theory of queues,
and inventory models in health care systems.

5-440/5-441/5-442 (l2IA-B-C).o QUANTITATIVE MAMMALIAN BIOLOGY I, II,
III. (3 cr per qtr; prereq l-yr sequences in nlathematics, physics. chemistry,
biology, or #)

Diffusion, surface tension, and mechanics of respiration, circulation, digestion, and
locomotion. Chemical aspects of blood, respiration, renal function, nutrition, and
metabolism. Endocrine, sensory, neuromuscular. and central neural functioning.

5-450 (lIOA),O BIOMETRY I. (3 cr; prereq 1[5-451, Math 1-111 or #...familiarity with
basic concepts of calculus desirable) Bartsch

5-451 (lIlA). BIOMETRY LABORATORY I. (2 cr; prereq \[5-450) Jeffries

5-452 (lIOB),O BIOMETRY II. (3 cr; prereq 5-450, 1[5-453) Bartsch, Jeffries
Further consideration of testing statistical hypotheses and interval estimation; chi
square applied to frequency data; regression analysis; correlation; analysis of vari
ance; contrasts and multiple comparison techniques.

5-453 (llIB), BIOMETRY LABORATORY II. (2 cr; prereq 1[5-452) Jeffries
Application of concepts of testing and estimation of the parameters of the basic
probability models; application of chi square to goodness of fit and heterogeneity
tests; application of regression to bioassay; application of analysis of variance to
bioassay.

5-454 (llOC).o BIOMETRY III. (3 cr; prereq 5-452, 1[5-455) Bartsch, Jeffries
Analysis of nested, randomized block, factorial, and split plot designs.

5-455 (lIIC). BIOMETRY LABORATORY III. (2 cr; prereq 1[5-454) Jeffries
Basic designs will be illustrated with numerous examples from the biological sciences.

5-456. BIOMETRY CONSULTING SEMINAR, (3 cr; prereq biometry major) Boen, Gold-
man

Consultant and consultee interaction: communication and formulation of the bio
metric problem. Role and responsibility of the biometrician. Robustness and relevance
of frequently used analytical techniques. Biometry student internship experiences.

5-457. STOCHASTIC MODELS IN BIOLOGY AND MEDICINE. (3 cr; prereq 5-451,
theoretical statistics, biometry major...others #) Boen

Applications of stochastic processes to health care systems and to varied biologic
phenomena such as epidemics, urinary tract infection, and carcinogenesis.

5-459. INTRODUCTION TO MATHEMATICAL THEORY IN BIOMETRY. (3 cr; prereq
2 qtrs calculus, 5-455, or #) Jeffries

Generating functions, curve fitting, iterative estimation, tests, propagation of error
and related topics; illustrations from epidemics and population growth, bioassay,
clinical trials, demography, other bio-health science areas.

5-460. DEMOGRAPHY AND HEALTH. (3 cr, §5-408; prereq biometry major, others #)
Kjelsberg

5-461. BIOMETRIC TOPICS IN EPIDEMIOLOGY. (3 cr; prereq biometry major, others
#) Kjelsberg

Relative risk, summarization of rates; rnisdassification; matching designs; incidence
as a function of several variables; selection; clustering; familial aggregation.

5-462. LIFE TABLE TECHNIQUES. (3 CI; prereq biometry major, others #) Kjelsberg
Mathematical development of life table techniques and application to follow-up
studies in medicine and public health.

5-463. MATHEMATICAL DEMOGRAPHY. (3 cr; prereq 5-460, 5-462, biometry major...
others #) Das Gupta

Continuous and discrete stable population theory. :Measurement of fertility, mortality,
Duptuality, and migration.

5-465/5-466/5-467. ADVANCED BIOMETRIC METHODS I, II, III. (3 cr per qtr;
prereq 5-455 or #) Staff
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Propagation of random error; elements of bioassay; compartment analysis; nonlinear
estimation; categorical and nonparametric data analysis; diagnostic models; classifica
tion and clustering techniques; clinical trial methodology; Bayesian inference.

5-470 (123).0 TOPICS IN BIOMETRY. (Cr ar; prereq #) Staff
Selected readings with discussions based on these readings.

8-400 (211).0 SEMINAR: BIOMETRY. (Cr ar) Staff

8-405/8-406/8-407. ADVANCED TOPICS IN HEALTH COMPUTER SCIENCE I, II,
III. (3 cr per qtr; prereq 5-432, knowledge of COBOL, BASIC) Ackennan
and others

Peak detection and resolution, nonlinear opt;mization, graphic displays. Small com
puter operation and programming including hardware concepts, data transmission,
and programming. Computer systems design for the health sciences using the Uni
versity of Minnesota Health Sciences Center as a case history, including medical
goals and proposed alternate computer systems to achieve these.

8-415/8-416/8-417 (197A-B-C). MATHEMATICAL BIOLOGY I, II, III. (3 cr per qtr;
prereq mathematics through differential equations, 1-yr sequences in physics,
chemistry, a basic biological science with lab work in one or more, or #)
Ackennan, Gatewood

Physico-, chemico-, mathematical biology; statics and dynamics of tissues and fluids;
biological reaction and compartment analysis, ion diffusions, and colloids; analog and
digital computer use in biomedicine.

8-430/8-431/8-432. ADVANCED BIOMETRIC ANALYSIS I, n, III. (3 cr per qtr;
prereq 5-467, advanced calculus, theoretical statistics) McHugh and others

Biomedical measurement models: quantal, quantitative, direct, indirect. Tolerance
distributions and dose-response functions. Parallel line and slope ratio assays. Radio
activity measurement and radiotracer experiments. Multifactorial and multistage de
signs in medical surveys and clinical trials. Sampling and randomization theory.
Validity, reliability, sensitivity, and efficiency in the design and analysis of clinical
and laboratory research.

8-499 (201).0 TOPICS IN BIOMETRY. (Cr ar) Staff
Studies in special topics for advanced students.

8-450 (200).0 RESEARCII IN BIOMETRY. (Cr ar) Staff
Opportunities will be offered for qualified students to pursue research work.

BIOMETRY

OFFERED AT ROCHESTER
Professor

Lila R. Elveback, Ph.D.
William F. Taylor, Ph.D.

Graduate work in medical statistics at the Mayo Graduate School of Medi
cine is offered in the Department of Medical Statistics, Epidemiology, and
Population Genetics at the Mayo Clinic.
M 8-823 (123). INTRODUCTORY STATISTICS 1.

The role of statistics in the evaluation of evidence. Estimation and comparisons in
clinical and experimental research. Basic considerations in experimental design: popu
lations and samples. Statistical methodology: binomial, normal, and skewed distri
butions, t, x2 and introduction to correlation and regression in the two-variable case.

M 8-824 (124). INTRODUCTORY STATISTICS II.
Further considerations of experimental design. Additional applications of x'. Analysis
of variance. Multivariate regression. Survivorship in chronic disease.

M 8-825 (125). INTRODUCTORY STATISTICS III.
Poisson distribution, r..onnal values in clinical medicine~ nonparametric methods,
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clinical trials, introduction to sequential methods, bioassay, and analysis of co
variance.

M 8-826 (126). PROBABILITY THEORY.
Introduction to concepts and facts in both discrete and continuous cases. Probability
distributions, random variables, expectation, the law of large numbers.

BIOPHYSICS (BPhy)

OFFERED AT MINNEAPOLIS

COMMITTEE

Professor
Otto H. Schmitt, Pb.D., chairman
Eugene Ackerman, Ph.D.
Rufus W. Lumry, Ph.D.
A. Glenn Richards, Ph.D.
Carlo A. Terzuolo, M.D.

STAFF

Professor
Otto H. Schmitt, Ph.D.,

director of graduate study
Eugene Ackerman, Ph.D.
Rufus W. Lumry, Ph.D.
A. Glenn Richards, Ph.D.
Murray D. Rosenberg, M.D., Ph.D.
Carlo A. Terzuolo, M.D.

Associate Professor
Richard LaForce, Ph.D.

(Mayo Graduate School, Rochester)
Merle K. Loken, Ph.D., M.D.
Richard Moore, Ph.D.
Alan L. Orvis, Ph.D.

(Mayo Graduate School, Rochester)
Andreas Rosenberg, Ph.D.

Assistant Professor
Dean E. Abrahamson, Ph.D.

Instructor

George VI. Beeler, Jr., Ph.D.
(Mayo Graduate School, Rochester)

Additional course work in biophysical science areas, needed to strengthen
individual student programs in biophysics, and co-advisory staff may be drawn
from related departments such as Cell Biology, Physiology, Physical Chemistry,
Zoology, Electrical Engineering, Mechanical Engineering, Chemical Engineer
ing, Health Computer Sciences, or Control Sciences. There is opportunity for
thesis research in a wide variety of topical areas such as biocomputer de
velopment, simulation, modeling, programming and displays, biological sys
tems theory and pattern recognition, neural and sensory physiology, electro
cardiography, automated diagnosis and health care systems, chronobiology,
membrane structure and function, computer-aided therapeutic and tracer ra
diology, hemodynamics, and physical chemistry of proteins. There are addi
tional opportunities for research in diversified biophysical areas at the Mayo
Graduate School of Medicine in Rochester, Minnesota. Courses leading to the
biophysics Master's degree are available in the program at Rochester as well
as at Minneapolis, but biophysics candidates for the Ph.D. degree usually com
plete a major portion of their course work on the Minneapolis Campus.

Prerequisites-Students are ordinarily admitted to the graduate biophysics
degree programs only if they have had good basic training in a biological,
medical, or appropriate physical science area at a level equivalent to an under-
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graduate major and have had at least introductory courses in biology, physics,
chemistry, mathematics, and computing. Some remedial study to fill under
graduate level gaps is often combined with regular graduate work.

Language Requirements-For the Master's degree a reading knowledge of
one foreign language, preferably German or Russian, is required, although an
other language or additional course work can be substituted upon approval
of an adviser's recommendation. For the Ph.D., a reading knowledge of Rus
sian or German is required. A second foreign language, German, Russian, or
French, is required unless another language or collateral field of study is ac
cepted as a substitute.

Master's Degree-Offered under Plan A and Plan B.

Doctor's Degree-Work leading to the Ph.D. is offered.

Since biophysical science is a broad field including diverse biological and
physical disciplines, credit in biophysics is regularly granted for courses drawn
from many different departments. A wide diversity of appropriate courses is
available in addition to those listed. The student's program should include
courses from the following list supplemented by other courses listed under their
respective departmental headings. In consultation with his adviser, the stu
dent should plan a balanced program tailored to his individual needs. Because
biophysics is highly interdisciplinary, a minor field is not identified as such on
the student's program.

5.138x (138). SEMINAR: BIOPHYSICAL SCIENCES. (Cr ar) Staff

5-155, 5-156, 5-157 (155, 156, 157).0 BIOPHYSICS. (3 cr per qtr; prereq basic prepara-
tion in biology, physics, mathematics. #) Schmitt

Selected representative topics in theoretical, experimental. and technical areas of
biophysical science where quantitative methods of the physical sciences are especially
applicable. 5-155: Basic principles of biophysical analysis and experimentation. Bio
statics; structure of biological systems, especially as revealed by electronic, optical,
and ionizing radiation imaging techniques; hypermicroscopy, birefringence, colloidal
and micellar systems. 5-156: Biophysical function; dynamics of biophysical systems,
excitatory state in nerve and muscle, contractility, secretion, synthesis, sensory and
motor transducers. 5-157: Organization of biological systems for communication and
control; stability of feedback and feed-ahead systems; biocommunication theory,
computer aspects of living systems, biomimetics.

5-170, 5-171, 5-172 (170, 171, 172). RADIATION BIOPHYSICS. (3 cr per qtr; prereq $)
Loken

Theoretical and experimental aspects of radiological physics, medical physics and
radiobiology. Physical properties of various ionizing radiations; interaction of ionizing
radiations with biological systems; use of radioactive isotopes as tracer elements.

8-204x (204).0 RESEARCH IN BIOPHYSICS AND RADIATION BIOLOGY. (Cr ar)
Loken

8-218x (218). SEMINAR: RADIOBIOLOGY. (1 cr; prereq #)
Biological effects of ionizing radiations. Discussion of research problems and cur
rent literature.

8-221, 8-222, 8-223x (221, 222, 223).0 RESEARCH IN BIOPHYSICS. (Cr ar) Staff

Rad 8-236 (236). SEMINAR: RADIOISOTOPE. (1 cr; prereq $) Loken

8-296, 8-297, 8-298 (296, 297, 298).0 SEMINAR: BIOPHYSICS. (Cr ar) Schmitt
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BIOPHYSICS

OFFERED AT ROCHESTER

See Department of Physiology and Biophysics

DENTISTRY

OFFERED AT MINNEAPOLIS

Clinical Professor
Theodore T. Edblom, D.D.S., M.S.D.
Sherwood R. Steadman, D.D.S., M.S.

Professor
Erwin M. Schaffer, D.D.S., M,S.D., dean
Mellor R. Holland, D.D.S., M.S.D.,

assistant dean
James R. Jensen, D.D.S., M.S.,

assistant dean
Wallace D. Armstrong, M.D., Ph.D.
Robert J. Gorlin, D.D.S.. M.S.
Norman O. Holte, D.D.S., M.S.D.
Robert J. Isaacson, D.D.S., M.S.D., Ph.D.
Lawrence Meskin, D.D.S., Ph.D.
Andrew T. Morstad, D.D.S., M.S.
Edmund S. Olsen, D.D.S., M.S.D.
Burton L. Shapiro, D.D.S., Ph.D.
Leon Singer, Ph.D.
Robert A. Vickers, D.D.S., M.S.D.
Daniel E. Waite, D.D.S., M.S.
Carl J. Witkop, D.D.S., M.S.
Douglas H. Yock, D.D.S., M,S.

Associate Professor
Dwight L. Anderson, Ph.D.
Carl L. Bandt, D.D.S., M.S.D.
Richard R. Bevis, D.D.S., Ph.D.
Richard J. Goodkind, D.M.D., M.S.
Robert S. Redman, D.D.S., Ph.D.
Quenton T. Smith, Ph.D.
Thomas M. Speidel, D.D.s., M.S.D.
Roberto Umana, M.D., Ph.D.

Clinical Associate Professor
Norman A. Kom, D.D.S .. M.S.D.
Ronald E. LaBelle, D.D.S., M.S.D.
Frank W. Worms, D.D.S., M.S.D.

Assistant Professor
James O. Beck, Jr., D.D.S., M.S.D.

Graduate work in dentistry is offered to meet needs in two areas-the train
ing of well-qualified teachers and investigators in the various branches of den
tistry, and the preparation of 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 normal work for the M.S degree plus achievement of profi
ciency in some phase of clinical dentistry. Hence, a minimum of 2 academic
years in residence is required, though most students probably will need 3 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,
biochemistry, pharmacology, and physiology. A program leading to the Ph.D.
degree with a major in one of the above-mentioned basic sciences and a minor
in dentistry is offered to qualified dental graduates.

Graduate courses in dentistry are offered in the fields of oral pathology,
oral surgery, orthodontics, restorative dentistry, oral medicine, and periodon
tics.

Prerequisites-A degree from an accredited school of dentistry with an av
erage of B or better or a standing in the top fourth of the applicant's graduat
ing 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.
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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. Oral pathology, however, requires German.

Master of Science Degree-Offered only under Plan A.

Dentistry (Dent)
8-105. INTRODUCTION TO RESEARCH METHODOLOGY. (1 cr; prereq 11) Umana

General approach to problem solving. Application in biology and dentistry. Delinea
tions of problems, setting of priorities and determination of relevance. Planning of an
appropriate experimental approach. Determination of technical possibilities and limi
tations. Laboratory work and laboratory notebook. Use of control systems and selec
tion of appropriate parameters. Tabulation and analysis of results. Interpretation.
Oral and written results.

8-106. BIOCHEMICAL TECHNIQUES. (3 cr; prereq 8-105 or 118-105) Umana
Principles of tissue homogenization, colorimetric determinations, standardization pro
cedures. Use of double beam spectrophotometer. Enzyme kinetics. Standardization of
enzyme assays. Principles of ultracentrifugation. Isolation of intracellular organelles.

8-126. TEACHING AND EVALUATION IN DENTISTRY I. (3 cr; prereq II) Loupe,
Proshek

Application of educational and psychological principles to professional dental educa
tion. Theoretical principles of behavioral and cognitive psychology applied to topics
appropriate to dental education. Students apply these principles to concrete instruc
tional simations in their own areas of interest and become familiar with instructional
practice in both traditional and new instructional settings.

8-127. TEACHING AND EVALUATION IN DENTISTRY II. (3 cr; prereq 8-126) Loupe,
Proshek

Application of evaluation and measurement theory to higher education, specifically
dental education. Objectives for teaching and evaluation, construction of tests and
measurement instruments, analysis of test, interpretation of test results, principles of
marking.

8-295 (295). HOSPITAL PROTOCOL. (Cr and hrs ar; prereq II) Olsen and staff
Organizational framework of the hospital with emphasis on interdepartmental re
lationships and policies. Procedures involved in patient admission, treatment, and
discharge including the preparation and function of hospital reports and records.

8-400 (301A). OCCLUSION. (1 cr) Butler

8-401 (30IB). OCCLUSION. (1 cr) Butler

8-402. LITERATURE REVIEW IN OCCLUSION. (1 cr) Butler and others
Related to topics covered in Dent 8-400 and 8-401.

Endodontics (Endo)
5-300, 5-301, 5-302, 5-303 (270). ADVANCED CLINICAL ENDODONTICS. Jensen and

staff
Diagnosis and treatment of clinical cases. Students will be assigned complex cases,
and explore new and unique techniques.

8-00lf,w,s,su (271). RESEARCH IN ENDODONTICS. (Cr ar) Jensen and staff
Organized literature revie\\" in area of specific interest of student, selection of thesis
project, and completion of research and thesis.

8-310, 8-3Il, 8-312, 8-313 (272). SEMINAR: ENDODONTICS. (2 cr) Jensen and staff
Review of current literature, research, and clinical cases. Sessions assigned to student.

8-320, 8-321, 8-322, 8-323 (273). ADVANCED ENDODONTIC LECTURES. (1 cr per
qtr) Jensen and staff

Pulpal and periapjcal pathology, diagnosis, and treatment planning in endodontics.
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8-330f,w,s (330). ENDODONTIC DIAGNOSIS AND TREATMENT PLANNING. (Cr ar)
Jensen and staff

Etiology treatment, and prognosis of clinical endodontic patients.

8-33lf,w,s (331). TOPICS IN ENDODONTICS. (Cr ar) Jensen and staff
Special topics for advanced students.

Oral Biology (OBio)
8-001. RESEARCH IN ORAL BIOLOGY. (Cr ar)

8-010. BIOLOGICAL BASIS OF DENTISTRY I. (3 cr)
Basic concepts of cell biology and human biology for dental specialist and/or oral
research trainees. Cell stnlCture and metabolism; human development and evolution;
biological variation in populations.

8-011. BIOLOGICAL BASIS OF DENTISTRY II. (3 cr; prereq 8-010 or #)
Application of fundamentals discussed in OBio 8-010 to structure and function of
oral tissues. Growth development and aging; immune mechanisms, calcification and
decalcification; regeneration and repair; tissue attachments; secretion and absorption;
sensory, motor, and psychogenic mechanisms.

8-021, 8-022, 8-023, 8-024. TOPICS IN ORAL BIOLOGY. (1-3 cr [may be repeated for
crJ; prereq #)

Different topic or subject area each quarter, announced in advance. 1-lay include:
saliva and salivary glands; pain and sensation; aging; biomaterials; hard tissue
metabolism.

8-030. SEMINAR. (1 cr [may be repeated for cr])
Faculty and student participation in discussion of current topics in oral biology.

Oral Pathology (OPat)
8-001 (262). RESEARCH IN ORAL PATHOLOGY. (Cr and hrs ar) Gorlin, Vickers.

Shapiro

8-002/8-003 (260-261). ORAL PATHOLOGY. (4 cr) Gorlin, Vickers
Lectures and laboratory. Histology of teeth and related oral tissues, including em
bryologic considerations. Special pathology of the oral regions as well as relation of
local patbologic findings to systemic conditions and to general patbology. Graduate
students participate as laboratory assistants.

8-004 (265). HISTOPATHOLOGY. (1 cr) Vickers

8-005 (266). ADVANCED ORAL PATHOLOGY. (1-3 cr; limited to 8 students) Gorlin,
Shapiro, Vickers

Salivary gland development and pathology; dental organ pathology; bone physiology
and pathology; radiation pathology; dermatology; lymph node aud/or reticuloendo
thelial pathology; soft tissue pathology pertaining to bead and neck.

8-006 (268). CURRENT LITERATURE REVIEW. (1 cr) Gorlin, Vickers

8-007 (269). SPECIAL ORAL PATHOLOGY. (2 cr) Gorlin, Vickers, Witkop
Designed to acquaint potential clinical specialists in dentistry with oral diseases
and oral manifestations of systemic disease.

8-008 (264). CUNICAL ORAL PATHOLOGY CONFERENCE. (1 er) Gorlin

8-009 (223). EMBRYOLOGY OF THE HEAD AND NECK. (1 cr)

8-010 (270). ORAL PATHOLOGY TOPICS. (1 cr) Vickers, Gorlin
Seminars. Research problems, topics and areas of special interest. Graduate students
determine both the subjects for discussion and the level or manner of the dis
cussions.

8-011 (271). SURGICAL ORAL PATHOLOGY. (Cr ar) Vickers
Residents Or graduate students participate in diagnosis of oral diseases. Histopatho
logic, frozen section, clinical, cytologic, cytogenetic, microbiologic, hematologic, clini
cal, radiologic, and other diagnostic means are utilized.
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8-012 (272). MEDICAL CYTOGENETICS. (Cr ar) Cervenka
Methodology of tissue culture, identification of chromosomes, phylogenetic evolution
of chromosomes, sex chrcmatin analysis, chromosomes in amniotic fluid, chromo
somes in human cancer, action of mutagenic agents and genetic counseling in auto
somal and sex chromosome syndromes. Mechanism of chromosomal aberrations. Pro...
cedures of genetic counseling.

8-300 (222A). HUMAN DEVELOPMENT GENETICS I. (2 cr; prereq GCB 3-022, BioC
5-970, Path 5-101 or #) Umana, Witkop

Genetic and genetic-environmental interactions in the development of normal and
abnormal human traits. Genetic control of pre- and postnatal differentiation at the
cellular tissue level. Morphological and functional (behavioral) human traits, es
pecially those affecting the face and oral structures.

8-301 (222R). HUMAN DEVELOPMENT GENETICS II. (2 cr; prereq 8-.300) Umana,
Witkop

Continuation of OPat 8-300.

8-302 (302). SEMINAR: HUMAN DEVELOPMENTAL GENETICS. (Cr ar) Cervenka

Oral Surgery (OSur)
8-250 (250). ADVANCED ORAL SURGERY. (Cr and hrs ar) Waite, Richter, Holte,

Morgan
Assigned clinics in University, Veterans Administration, and Hennepin County Gen
eral Hospitals, such as tumor, plastic, and hospital dental clinics, in addition to
regular periods in the School of Dentistry.

8-251 (251). ORAL SURGERY SEMINAR. (1 cr) Waite, Richter, Holte, Morgan

8-252 (252). RESEARCH IN ORAL SURGERY. (Cr and hrs ar) Waite, Richter, Holte,
Morgan

8-253 (253). PROBLEMS IN ORAL SURGERY. (Cr and hrs ar) Waite, Richter, Holte,
Morgan

Orthodontics (Otho)
5-001, 5-002, 5-003, 5-004. CLINICAL ORTHODONTICS. (Cr and hrs ar) Staff

Students are assigned patients for complete management of orthodontic and ortho
dontically related occlusal problems under direct staff supervision.

8-001 (212, 213, 214, 215). RESEARCH IN ORTHODONTICS. (Cr and hrs ar) Bevis,
Isaacson and staff

8-200, 8-201, 8-202, 8.203 (200, 201, 202, 203). GROWTH AND DEVELOPMENT. (Cr
and hrs ar) Bevis, Edblom, Isaacson, Speidel, Steadman, Worms

Head growth, development, osteology, and myology. Includes both normal and ab
normal morphology and function with emphasis on cephalometric methods.

8-204, 8-205, 8-206, 8-207 (204, 205, 206, 207). ORTHODONTIC DIAGNOSIS AND
TREATMENT PLANNING. (Cr and hrs ar) Bevis, Edblom, Isaacson, Speidel,
Worms

Etiology, treatnlent, and prognosis of clinical orthodontic patients.

8-208, 8-209, 8-210, 8-211 (208, 209, 210, 211). ORTHODONTIC SEMINAR. (Cr and
hrs ar) Bevis, Edblom, Isaacson, Speidel, Steadman, Worms

Review of current literature and discussion of current research and its implications.

8-216 (216, 217, 218, 219). TOPICS IN ORTHODONTICS. (Cr and hrs ar) Isaacson
and staff

Special topics for advanced students.

Pediatric Dentistry (Pedo)
0-291 (291). CLINICAL PEDIATRIC DENTISTRY. (Prereq #) Till and staff

Principles of advanced preventive, interceptive, and restorative procedures utilized
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in pediatric dentistry. Instmction and clinical ~xp~rienc~ in the Pediatric Dental
Clinic in the School of Dentistry, University Hospitals, and Cambridge State Hos
pital.

8-001 (293). RESEARCH IN PEDIATRIC DENTISTRY. (Cr and hrs ar; prereq #)
8-290 (290). PEDIATRIC DENTISTRY. (Cr and hrs ar; prereq #)

Diagnosis and treatment of patients in the hospital dental clinic under general
anesthesia at University and associated community hospitals.

8-292 (292). PEDIATRIC DENTISTRY SEMINAR. (Cr and hrs ar; prereq #) Till and
staff

Review of current literature and discussion of current research and its implications.

8-294 (294). DENTAL PEDIATRICS. (Cr and hrs ar; prereq #) Till and staff
Oral health problems of the physically and mentally handicapped child. Normal and
ahnormal growth of the child.

Periodontology (Pero)
8-000 (280). ADVANCED PERIODONTICS CLINIC. (Cr and hrs ar)

Practical work in the clinic in examination, diagnosis, treatment planning, and vari-
ous phases of treatment of patients with periodontal disease. Practice of curettage,
gingival resection, splinting of teeth, and balancing the occlusion.

8-001 (282). RESEARCH IN PERIODONTICS. (Cr and hrs ar)
Opportunity to take part in the many phases of work under way in the laboratory
for periodontal research.

8-200 (281). ADVANCED PERIODONTICS LEcruRES. (3 cr) Folke
Consideration of tissues involved in periodontal disease. Etiology and treatment of
periodontal disease.

8-250 (284). SUPPORTING STRUCTURES OF THE TEETH. (3 cr) Folke
Histology, pathology, and physiology of the gingival tissues, the cementum, the
periodontal membrane, and the alveolar bone discussed in lectures. Associated prob
lems studied on a set of microscopic slides.

8-300 (283). SEMINAR: PERIODONTICS. (2 cr) Folke and staff
Etiology of periodontal disease, histopathology of periodontal symptoms, treatment
of periodontal disease, research in periodontics.

8-400 (285). HISTOCHEMISTRY OF THE NORMAL AND PATHOLOGIC PERIO
DONTIUM. (2 cr) Folke and staff

8-450 (286). BACTERIOLOGY AND IMMUNOLOGY OF PERIODONTAL DISEASES.
(I cr) Folke and staff

Prosthodontics (Pros)
8-001 (247). RESEARCH IN PROSTHODONTICS. (Cr and hrs ar [may be repeated for

cr]) Olsen
Arranged with individual students upon application after a critical review of current
and historical literature pertaining to the problem.

8-003 (240). ADVANCED TECHNICAL RESTORATIVE DENTISTRY. (Cr and hrs ar
[may be repeated for cr]) Goodkind

Clinical and technological theories and practices are interrelated in an effort to solve
the more complex problems in restorative therapy.

8-005 (243). ADVANCED CLINICAL PROSTHODONTICS I. (Cr and hrs ar [may be
repeated for cr]) Goodkind, Morstad, Yock

Practical clinical experience in examination, diagnosis, treabnent planning, and in
the various phases of treatment of patients with restorative dental problems. New
and/or unfamiliar concepts and techniques are stressed.

8-006 (243). ADVANCED CLINICAL PROSTHODONTCIS n. (Cr and hrs ar [may be
repeated for cr]; prereq #) Goodkind, Morstad, Yock
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Experience in the prosthodontic treahnent of patients having systemic complications,
Patient therapy coordinated in a hospital environment as well as in the graduate
clinic of the dental school.

8-010 (241), SEMINAR: ADVANCED RESTORATIVE DENTISTRY, (Cr and hrs ar
[may be repeated for cr]) Goodkind, Morstad, Olsen

Review of current and selected historical literature with discussion of current re
search and its implication on restorative dental therapy.

8-012 (241). TOPICS IN PROSTHODONTICS. (Cr and hrs ar [may be repeated for crl;
prereq #) Goodkind, Morstad, Olsen

Special topics for advanced students.

8-015 (245). SEMINAR: PROSTHODONTICS I. (Cr and hrs ar [may be repeated for
cr]; prereq #) Goodkind, Morstad, Olsen

Current concepts and practices related to treatment of the partially edentulous pa
tient by means of fixed and removable partial prosthetic restorations. Based upon
the application of related sciences with emphasis on prevention.

8-016 (246). SEMINAR: PROSTHODONTICS II. (Cr and hrs ar [may be repeated for
cr]; prereq #) Goodkind, Morstad, Olsen

Tissues involved and treatment of the completely edentulous patient.

8-017 (248). SEMINAR: ADVANCED PROSTHODONTICS. (Cr and hrs ar [may be
repeated for crl; prereq #) Goodkind, Morstad, Olsen

Treatment planning for the partially edentulous patient.

8-018 (249). SEMINAR: ADVANCED PROSTHODONTICS, (Cr and hrs ar [may be
repeated for cr]; prereq #) Goodkind, Morstad, Olsen

Treahnent planning for the completely edentulous patient.

8-020 (241). APPLIED GNATHOLOGY. (Cr and hrs ar [may be repeated for crl; prereq
#) Branstad

Seminar and clinical experience involving concepts and philosophies of jaw function.
Emphasis on application of kinematics in the development of a dental occlusion.

8-025 (296). SEMINAR: APPLIED BIOMATERIALS I. (Cr and hrs ar; prereq #) Good
kind, Olsen, Petersen, Yock, and staff

Principles which govern the manipulation of materials used in restorative dental
practice. Physical properties and dimensional changes are stressed.

8-030 (290). INTRODUCTION TO COMPREHENSIVE MAXILLOFACIAL CARE. (Cr
and hrs ar; prereq #) Kersten

Milestones in the development of maxillofacial prosthetics, and interdisciplinary re
lationships in treatment of the maxillofacial patient.

8-032 (291). PRINCIPLES OF MAXILLOFACIAL CARE. (Cr and hrs ar [may be re
peated for cr]; prereq #) Warpeha and ,taff

Treatment biomechanics and technical procedures associated with the fabrication,
fitting, and servicing of various types of oral and facial restorations.

8-034 (292). ADVANCED CLINICAL MAXILLOFACIAL PROSTHETICS. (Cr and hrs
ar [may be repeated for cr]; prereq 8-030, 8-032, #) Warpeha

Factors involved in diagnosis and organization of a treahneDt plan for the maxillo
facial patient, and practical experience in associated clinical and laboratory pro
cedures.

DENTISTRY

OFFERED AT ROCHESTER

Professor
Joseph A. Gibilisco, D.D.S., M.S.D., head
Stanley A. Lovestedt, D.D.S., M.S.

(clinical)

Associate Professor
William R. Laney, D.M.D., M.S.

(clinical)
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Charles M. Reeve, D.D.S., M.S.
A. Howard Sather, D.D.S., M.S.D.
Dan E. Tolman, D.D.S., M.S.D,

Instructor
Juan B. Gonzalez, D.D.S., M.S,
Bruce A. Lund, D.D.S., M.S.D.
Eastwood G. Turlington, D.D.S., M.S.D.



Dentistry

The Department of Dentistry is composed of five closely integrated dental
disciplines: oral diagnosis, oral surgery, orthodontics, prosthodontics, and perio
dontics. The close association of all other medical sections with the graduate
dental training programs provides a unique opportunity for advanced educa
tion. The degree, master of science in dentistry, is available to all qualified
residents in oral surgery, orthodontics, periodontics, and prosthodontics, and
will be at the direction of the Mayo Graduate School of Medicine and the staff
of the Section of Dentistry. A minimum of 3 calendar years is required in each
program. To supplement training in the clinical care of patients, conferences,
lectures, and seminars are scheduled regularly within the section. Joint semi
nars and conferences are arranged with other sections of the Mayo Graduate
School of Medicine. All residents are expected to attend the clinical confer
ences, and staff meetings. \Vhile the major requirement for the degree is taken
in a clinical field, the minor requirement must be completed in one of the ba
sic sciences. In each specialty area, the educational experience is directed to
ward the requirements for American Board Certification.

Oral Surgery (OrSu)

Resident appointments in oral surgery are made quarterly and 6 months
in advance. Facilities are available to accept four applicants in oral surgery
annually.

The clinical aspects of the program constitute the major emphasis of train
ing in oral surgery, while pathology usually constitutes the minor for the Mas
ter's degree. Additional basic science work may be arranged at the direction
of the staff. Clinical quarters are devoted to oral surgery, otorhinolaryngology,
hematology, oral diagnosis, oral roentgenology, and anesthesiology. ReSidency
in oral surgery involves quarterly assignments to the Rochester State Hospital
in Rochester, Minnesota, and off-campus assignment to the Detroit General
Hospital in Detroit, Michigan.

Facilities for teaching oral surgery are located in the Mayo Clinic, Roches
ter State Hospital, Rochester Methodist, and St. Marys Hospitals.

A resident and staff consultant work together providing the diagnostic and
surgical care of all patients.

Training in anesthesiology is under the supervision of the Section of Anes
thesiology. During the period of 6 months' assignment in this section, residents
are taught techniques such as endotracheal intubation, venipunctures, and
procedures in the postanesthesia room. Considerable experience in both endo
tracheal and intravenous anesthesia is obtained. Instruction is given in the se
lection and administration of the preanesthetic and postanesthetic drugs and
also in the management of pain.
M 8-850 (250). ORAL SURGERY. (Cr ar: 3 qtrs)

Includes first assistant on all oral surgery problems, in oral surgery Outpatient Clinic
and hospitals.

M 8-851 (251). DENTAL ROENTGENOLOGY. (Cr ar; 1 qlr)
Includes X-ray diagnosis and techniques.

M 8-852 (252). ORAL DIAGNOSIS. (Cr ar; 1 qlr)
Clinical diagnosis relating to dental and oral surgery problems.

M 8-853 (253). SEMINAR: CURRENT LITERATURE. (1 cr)
Weekly literature review from current journals relating to ora] surgery.
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M 8-854 (254). SEMINAR: ORAL SURGERY. (l cr)
Weekly review of ca<:'e histories, academic presentation, discussion of oral surgery
subjects, and related areas.

M 8-856 (256). ADVANCED ORAL SURGERY. (Cr ar; 2 qtrs)
Includes assignment to Detroit General Hospital and Rochester State Hospital.

M 8-857 (257). RESEARCH ON SELECTED PROBLEMS. (Cr ar) Gibilisco and staff

M 8-858 (258). SEMINAR: DENTISTRY. (1 cr)
Relationship to other disciplines of dentistry and medicine.

M 8-859 (259). PRINCIPLES OF ORAL SURGERY. (l cr; 1 qtr)
Lecture presentation of the principles involved in basic oral surgery.

Anat 8-852 (252). ANATOMY OF mE HEAD AND NECK. (Cr ar) Staff
See Department of Anatomy.

Anes M 8-853 (253). ANESTHESIOLOGY. Faulconer and staff
See Department of Anesthesiology.

Biom M 8-823 (123). INTRODUCTORY STATISTICS 1. (3 cr) Kurland and staff
See Departroent of Biometry.

Otol M 8-851 (251). CLINICAL OTOLARYNGOLOGY AND RHINOLOGY.
See Department of Otolaryngology and Rhinology.

Med M 8-853 (253). MEDICAL DIAGNOSIS IN HOSPITAL SERVICE.
See Departroent of Medicine.

Nutr M 8·890 (290). CURRENT CONCEPTS IN APPLIED NUTRITION. (2 cr) Nelson

Path M 8-867 (267). GENERAL PAmOLOGY-SURGICAL PATHOLOGY. (Cr ar) Dahlin
and staff

See Department of Pathology.

Path M 8-873 (273). ORAL PAmOLOGY. (Cr ar; 1 hr biweekly) Dahlin, Dockerty
Special pathology of the oral region; histopathology of oral lesions.

Orthodontics (Otho)

The fellowship program in orthodontics is 3 years. One or two appointments
per year are made to qualified graduates of approved dental schools.

The clinical training is primarily in the edgewise technique, with a review
of other major techniques, and is integrated with services providing experi
enceS in oral roentgenology, oral diagnosis, plastic surgery, speech pathology,
and pediatrics. An off-campus assignment at the Minneapolis Campus is op
tional.

Coordinated treatment care with other dental areas (oral diagnosis, oral
surgery, prosthodontics, periodontics) as well as medical specialties is stressed.

The clinical facilities at the Mayo Clinic may be supplemented by selected
patient care at St. Marys, Methodist, and the Rochester State Hospitals.

The usual arrangement is a minor in anatomy or biostatistics. However,
with special interest, the minor may be arranged in other basic sciences.
M 8-800 (200). ADVANCED ORmODONTIC TECHNIQUES. (Cr ar) Sather

Initial technical procedures in preparation for clinical patient care. Technical pro
cedures on the typodont, model preparation, photography, metallurgy, and cepbalo
metries.

M 8-802 (202). ORmODONTIC CASE ANALYSIS. (Cr ar) Sather
First phase involves complete review of previously treated cases. Second phase is
application of basic analytic principles to clinical patients.

M 8-803 (203). ORmODONTIC TREATMENT PLANNING. (Cr ar) Sather
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Mechanical principles coordinated with case analyses to provide the treatment plan.
Force analysis and biomechanics of tooth movement.

M 8-804 (204). CLINICAL ORnIODONTICS. (Cr ar) Sather
Individual treatment care and clinical observation. Treatment care coordinated with
other services in selected instances in the hospital.

M 8-805 (205). ADVANCED CLINICAL ORTHODONTICS. (Cr ar) Sather
Final treatment care of individual patients.

M 8-806 (206). ORTHODONTIC SEMINAR: TECHNIQUE. (Cr ar) Sather
Seminar on technical orthodontic procedures.

M 8-807 (207). ORTHODONTIC SEMINAR: LITERATURE REVIEW. (Cr ar) Sather
Selected review of classical orthodontic literature as well as current literature review.

M 8-808 (208). ORnIODONTIC SEMINAR: CASE PRESENTATION. (Cr ar)
Cases with complete records are reviewed and new patient treatment plans are dis
cussed.

M 8-809 (209). ORAL REHABILITATION CLINIC. (Cr ar) Lund, Sather
Case presentation, illustration, diagnostic and treatment procedures that encompass
the various dental specialties.

M 8-851 (251). DENTAL ROENTGENOLOGY. (Cr ar; 1 qtr) Gibilisco, Lovestedt,
Tolman

Includes X-ray diagnosis and techniques.

M 8-852 (252). ORAL DIAGNOSIS. (Cr ar) Gibilisco, Lovestedt, Tolman
Clinical course in diagnosis related to dental problems.

M 8-855 (255). DENTAL SPECIALTIES. (Cr ar)
Rotation through the adjunctive services of various dental specialties (oral surgery,
periodontics, and prosthodontics).

M 8-857 (257). RESEARCH IN SELECTED PROBLEMS. (Cr ar) Gibilisco and staff
Arrangements for research in selected areas related to minor.

M 8-858 (258). SEMINAR: DENTISTRY. (1 er)
Relationship to other disciplines of dentistry and medicine.

M 8-861 (261). SPEECH PATHOLOGY. (Cr ar) Darley, Aronson, and staff

Anat M 8-852 (252). ANATOMY OF THE HEAD AND NECK. Staff
See Department of Anatomy.

Path M 8-873 (273). ORAL PAnIOLOGY. (Cr ar) Dahlin, Doekerty, Reeve
See Department of Pathology.

Prosthodontics (Pros)

Fellowship appointments to qualified graduates of approved dental schools
are made once a year, beginning in the summer or fall quarter. Services in
clude clinical and laboratory prosthodontics, maxillofacial prosthetics, oral di
agnosis, and roentgenographic interpretation, surgical pathology, anatomy and
physiology, speech pathology, hospital procedure and clinical practice, and re
lated dental specialties. Under staff supervision, fellows care for patients at
Methodist, St. Marys, and Rochester State Hospitals. Optional assignments
on the Minneapolis Campus are made to provide additional didactic courses,
clinical experience, and practice teaching. Seminars and conferences in the
specialty field are held regularly. In addition, fellows attend seminars relating to
their quarterly assignments.
M 8-005, 8-006 (243). ADVANCED CLINICAL PROSnIODONICS I, II. (Cr and hrs

ar; elective offering on Mpls campus) Morstad, Yock, and staff
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M 8·840 (240), CLINICAL PROSTHODONTICS: COMPLETE DENTURES. (2 qtrs)
Laney. Gonzalez

Orientation and introduction to the clinical and laboratory phases of prosthodontics
in the nledical center with emphasis on principles, concepts, and practices related to
complete denture prostheses.

M 8-841 (241). PROSTHODONTIC SEMINAR. (3 qtrs) Laney, Gonzalez
Literature review and discussion of past and current concepts and practices of com
plete denture prosthesis.

M 8-842 (242). CLINICAL PROSTHODONTICS: PARTIAL DENTURES. (1 qtr) Laney,
Gonzalez

Orientation and introduction to the clinical and laboratory phases of prosthodontics
in the medical center with emphasis on principles, concepts, and practices related to
removable and fixed partial denture prostheses.

M 8-843 (243). PROSTHODONTIC SEMINAR. (2 qtrs) Laney, Gonzalez
Literature review and discussion of past and current concepts and practices of partial
denture prosthesis.

M 8-844 (244). MAXILLOFACIAL PROSTHETICS (INTRA-ORAL)-ADVANCED PROS.
THODONTICS. (3 qtrs) Laney, Gonzalez

Clinical and laboratory procedures involved in the management of patients with
acquired, congenital, and developmental intra-oral defects.

M 8-845 (245). SEMINAR: MAXILLOFACIAL PROSTHETICS (EXTRA-ORAL)-AD
VANCED PROSTHODONTICS. (1 qtr) Gonzalez

Lectures and discussion related to the clinical and laboratory procedures involved in
the fabrication of extra-oral prostheses.

M 8-846 (246). MAXILLOFACIAL PROSTHETICS (EXTRA-ORAL)-ADVANCED
PROSTHODONTICS. (2 qtrs) Gonzalez

Clinical and laboratory procedures involved in the management of patients with
acquired and congenital head and neck defects.

M 8-847 (247). SEMINAR: MAXILLOFACIAL PROSTHETICS (INTRA·ORAL)-AD.
VANCED PROSTHODONTICS. (2 qtrs) Laney, Gonzalez

Literature review and discussion of past and present concepts and practices related
to maxillofacial prosthetics.

M 8-851 (251). DENTAL ROENTGENOLOGY. (Cr ar) Gibilisco, Lovestedt, Tolman
X-ray diagnosis and technique.

M 8-852 (252). ORAL DIAGNOSIS. (Cr ar) Gibilisco, Lovcstedt, Tolman
Clinical diagnosis related to dental problems.

M 8-855 (255). DENTAL SPECIALTIES. (Cr ar)
Rotation through the adjunctive services of various dental specialties (oral surgery t

periodontics, and orthodontics).

M 8·857 (257). RESEARCH IN SELECTED PROBLEMS. (Cr ar) Gibilisco and staff

M 8-858 (258). SEMINAR: DENTISTRY. (1 cr)
Relationship to other disciplines of dentistry and medicine.

M 8-861 (261). SPEECH PATHOLOGY. (Cr ar) Darley, Aronson

Anat M 8-852 (252). ANATOMY OF HEAD AND NECK. (Cr ar) Staff
See Department of Anatomy.

Bjorn 8-823 (123). INTRODUCTORY STATISTICS I. (3 cr) Kurland and staff
See Department of Biometry.

Nutr M 8-890 (290). CURRENT CONCEPTS IN APPLIED NUTRITION. (2 cr) Nelson

Path M 8-867 (267). GENERAL PATHOLOGY-SURGICAL PATHOLOGY. (Cr ar)
Dahlin and staff

See Department of Pathology.

Path M 8-873 (273). ORAL PATHOLOGY. (Cr ar; 1 hr biweekly) Dahlin, Dockerty, Reeve
See Department of Pathology.
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PISu M 8-853 (253). PLASTIC SURGERY. (Cr ar) Simons and staff
See Department of Plastic Surgery.

Rad M 8-853 (253). THERAPEUTIC RADIOLOGY. (Cr ar) Childs and staff
See Department of Radiology.

Periodontics (Pero)

The Mayo Graduate School of Medicine fellowship in periodontics is a 3
year program. All phases of clinical periodontics are included and facilities
are available for research.

The program is designed to permit close liaison with various medical and
dental specialties. Hospital service experience is available at St. Marys and
Rochester Methodist Hospitals. Seminars and lectures are held in various non
clinical fields, viz., pathology and microbiology. One quarter at the Minneapolis
Campus is optional for additional clinical and didactic training.

M 8-851 (251). DENTAL ROENTGENOLOGY. (Cr ar) Gibilisco, Lovestedt, Tolmau
X-ray diagnosis and technIque.

M 8-852 (252). ORAL DIAGNOSIS. (Cr ar) Gibilisco, Lovestedt, Tolman
Clinical diagnosis related to dental problems.

M 8-855 (255). DENTAL SPECIALTIES. (Cr ar)
Rotation through the adjunctive services of various dental specialties (oral surgery,
orthodontics, prosthodontics).

M 8-857 (257). RESEARCH ON SELECTED PROBLEMS. (Cr ar) Gibilisco and staff

M 8-858 (258). SEMINAR: DENTISTRY. (I cr)
Relationship to other disciplines of dentistry and medicine.

M 8-880 (280). CLINICAL PERIODONTICS. (Cr ar) Reeve
Etiology, diagnosis, and treatment of periodontal disease.

M 8-881 (281). ADVANCED CLINICAL PERIODONTICS. (Cr ar) Reeve
Case presentation and treatment of difficult periodontal problems.

M 8-883 (283). PERIODONTIC SEMINAR. (1 cr) Reeve
Literature review and discussion.

M 8-884 (284). PATHOLOGY OF PERIODONTAL DISEASE. (Cr ar) Reeve
Histopathology of periodontal disease. Oral mucous membrane; calcified tissues.

Anat M 8-852 (252). ANATOMY OF THE HEAD AND NECK. (Cr ar) Staff
See Department of Anatomy,

Biom M 8-823 (123). INTRODUCTORY STATISTICS I. (3 cr) Kurland and staff
See Department of Biometry.

Derm M 8-851 (251). DIAGNOSIS WITH SPECIAL REFERENCE TO DERMATOLOGY.
(Cr ar) Winkelmann and staff

See Department of Dermatology.

Med M 8-853 (253). MEDICAL DIAGNOSIS AND HOSPITAL SERVICE (Cr ar)

MicB M 8-851 (251). DIAGNOSTIC MICROBIOLOGY. (Cr ar) Ritts and staff

Nutr M 8-890 (290). CURRENT CONCEPTS IN APPLIED NUTRITION. (2 cr) Nelsou

Path M 8-867 (267). GENERAL PATHOLOGY-SURGICAL PATHOLOGY. (Cr ar)
Dahlin and staff

See Department of Pathology.

Path M 8-873 (273). ORAL PATHOLOGY. (Cr ar) Dahlin, Dockerty, Reeve
See Department of Pathology.
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DERMATOLOGY (Derm)

OFFERED AT MINNEAPOLIS

Professor
Isadore Fisher, M.D., acting head
Francis W. Lynch, M.D.
Harold G. Ravits, M.D.

Clinical Professor
Alvin S. Zelickson, M.D.

Clinical Associate Professor
Milton Orkin, M.D.
Willard C. Peterson, Jr., M.D.
John G. Rukavina, M.D.
Kenneth P. Manick, M.D.

Assistant Professor
William C. Gentry, Jr., M.D.

Clinical Assistant Professor
Bruce J. Bart, M.D.
H. Irving Katz, M.D.

Master's and Doctor's Degrees-Instruction in dennatology leading to the
M.S. or Ph.D. degree is offered at University Hospitals, Hennepin County Gen
eral Hospital, and Veterans Hospital in Minneapolis, and St. Paul-Ramsey Hos
pital in St. Paul, combined with attendance at the clinics at the four hos
pitals. A limited number of graduate students are appointed as residents in
dennatology, rotating in these hospitals. The student devotes full time to gradu
ate study and may not carryon outside practice. All graduate students ma
joring in dermatology and working toward an advanced degree are required
to carryon independent research under the direction of the dennatology staff
and the head of the basic science department or division in which they wish
to do special research.

A 3-year program emphasizes clinical training in dennatology with the mi
nor subject usually in a basic science field. A 5-year program aims addition
ally at greater competence in the major field and at increased knowledge, ex
perience, and research in biochemistry as the minor field. The Ph.D. degree
can be earned in this 5-year program.

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. French and Gennan are routinely
acceptable.

8-225f,w,s,su (225). CLINICAL DERMATOLOGY. (Cr ar) Fisher and staff
Wards and outpatient departments of University Hospitals, Veterans Hospital, Hen
nepin County General Hospital, and St. Paul-Ramsey Hospital.

8-226f,w,s,su (226). CLINICAL SEMINAR: DERMATOLOGY. (Cr ar) Fisher and staff
Conference twice weekly on diagnosis and treatment of skin conditions.

8-227f,w,s,su (227). HISTOLOGY OF THE SKIN. (Cr ar) Orkin and staff
Includes histopathology, histochemistry, and fluorescence miscroscopy.

8-228f,w,s,su (228). RESEARCH IN DERMATOLOGY. (Cr ar) Zelickson and staff

8-229f,w,s,su (229), ELECTRON MICROSCOPY IN DERMATOLOGY. (Cr ar) Zelick
son and staff

8-230f,w,s (230). FUNCTIONAL BIOLOGY OF THE SKIN. (Cr ar) Rukavina and staff
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Associate Professor
Sigfrid A. Muller, M.D., M.S.
W. Mitchell Sams, Jr., M.D.

Dermatology

DERMATOLOGY

OFFERED AT ROCHESTER

Professor
Richard K. Winkelmann, M.D., Ph.D.,

head
Robert R. Kierland, M.D., M.S.
Harold O. Perry, M.D., M.S.

The Department of Dennatology at the Mayo Graduate School of Medi
cine affords opportunity for study of a large volume of patients with a great
variety of cutaneous diseases and syphilis. A close working relationship be
tween this department and the sections of internal medicine is maintained.

A dennato-histopathologic laboratory with a comprehensive collection of
slides is augmented by more than 2,500 biopsy specimens each year. General
laboratories of the clinic and foundation are available for routine and investi
gative work, and a 6 months' service in the hospital (45 beds) is part of the
3-year training offered.

Residents majoring in dennatology and syphilology also receive instruction
in allergy, hematology, mycology, microbiology, pathology, roentgen and ra
dium therapy, and serology. Biochemistry, biophysics, and physiology may be
elected. For details see these departments.

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

Master's Degree-Offered only under Plan A.

Doctor's Degree-Work leading to the Ph.D. degree is offered.

M 8-84lf,w,s,su (251). DIAGNOSIS WITH SPECIAL REFERENCE TO DERMATOLOGY
AND SYPHILOLOGY. Kierland, Perry, Winkelmann, Muller, Sams

Daily seminar. Clinical conference.

M 8-842f,w,s,su (252). HOSPITAL RESIDENCE. Kierland, Perry, Winkelmann, Muller,
Sams

Care of hospitalized patients.

Basic Dermatologic Science

Basic dermatologic science may serve as a minor for the degree in denna
tology and includes assignments to the basic science courses listed below.
M 8-851 (251). MICROSCOPIC ANATOMY AND HISTOCHEMISTRY OF THE SKIN.

(1 cr) Winkelmann, Sam.
Lecture and seminar.

M 8-852 (252). HISTOCHEMISTRY. (2 cr) Winkelmann, Muller, Sams
Principles and practice.

M 8-853f,w,s (253). EXPERIMENTAL ANATOMY AND PHYSIOLOGY OF THE SKIN.
(1 cr) Winklemann, Perry, Muller, Sams

M 8-854f,w,s,su (254). EXPERIMENTAL ANATOMY AND PHYSIOLOGY OF THE
SKIN. (1 cr) Staff

M 8-855f,w,s,su (255). EXPERIMENTAL PATHOLOGIC ANATOMY OF THE SKIN. (1
cr) Winkelmann, Perry, Muller, Sams
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Assistant Professor
Knowlton J. Caplan, M.S.
Orlando R. Rusdnueyer, Ph.D.

Associate Professor
Donald E. Barber, M.P.H., Ph.D.
Harry Foreman, M.D., Ph.D.
Rexford Singer, M.S.
Lee D. Stanller, M.P.H.

Fields of Instruction

M 8-8561,w.s,su (256). EXPERIMENTAL AND PATHOLOGIC ANATOMY OF THE
SKIN. (14 cr) Winkelmann, Perry, Muller, Sams

M 8-857 (257). SPECIAL TOPICS IN EXPERIMENTAL AND ANATOMIC PATH-
OLOGY. (2 cr) Winkelmann, Perry, Muller, Sams

M 8-8581,w (258). CYTOLOGY. (1 cr) W:nkelmann

M 8-859f,w,s,su (259). SURFACE MICROSCOPY OF THE SKIN. (1 cr) Staff

M 8-860su,f (260). GROSS AND CLINICAL ANATOMY OF THE SKIN. (1 cr) Winkel
mann, Perry, Muller

M 8-861w,s (261). INVESTIGATIVE DERMATOLOGY. (1 cr) Staff

M 8-862f,w,s,su (262). RESEARCH IN EXPERIMENTAL ANATOMY. (Full time) Staff

M 8-863 (263). INVESTIGATIONS IN CLINICAL PHYSIOLOGY AND BIOCHEMIS-
TRY. (l qtr) Winkelmann and staff

M 8-864 (264). BIOCHEMICAL PROBLEMS OF THE SKIN. Biochemistry staff

M 8-865 (265). MICROBIOLOGY. Ritts and microbiology staff

ENVIRONMENTAL HEALTH (PubH)

OFFERED AT MINNEAPOLIS

Professor
Richard G. Bond, M.S., M.P.H.,

director of program
Conrad P. Straub, Ph.D.,

director of graduate study
Velvl W. Greene, Ph.D.
George S. Michaelsen, M.S.
Theodore A. Olson, Ph.D.
Harold J. Paulus, Ph.D.
Irving Pflug, Ph.D.

Language Requirement-For the Master's degree, knowledge of a foreign
language may be waived on recommendation of the adviser. For the Ph.D.
degree, reading knowledge of two foreign languages or one foreign language
and option of a special research technique or a collateral field of knowledge.

Master's Degree-Offered under both Plan A and Plan B. All candidates
for this degree must take PubH 5-151, 5-159, and 8-002. It is generally ex
pected that the candidate will include PubH 5-002, 5-330, 5-405, and either
5-161 or 5-700 in either his major or one of the related fields.

Doctor's Degree-The course work will be adapted to the needs of the
individual student and will take cognizance of the several fields of specializa
tion within environmental health (air pollution, environmental biology, hos
pital engineering, injury control, occupational health, radiological health, wa
ter hygiene). Candidacy for the Ph.D. degree implies the completion of a
Master's degree or equivalent in environmental health or related fields. Minors
will be chosen from a fundamental discipline appropriate to the student's pre
vious academic training and individual needs.

Note-For descriptions of the following courses, see the Public Health sec
tion of this bulletin.
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Environmental Health

5-150 (123). TOPICS: ENVIRONMENTAL HEALTH. (Cr ar; prereq #) Staff

5-151 (102).· ENVIRONMENTAL HEALTH. (3 cr; prereq #) Bond and staff

5-153 (109).· INSTITUTIONAL ENVIRONMENTAL HEALTH. (3 cr; prereq hospital
administration student or #. 5-002.) Michaelsen. Bond

5-159 (212).· SEMINAR: ENVIRONMENTAL HEALTH. (Cr ar; prereq #) Olson

5-161 (116).· ADMINISTRATION OF ENVIRONMENTAL HEALTH PROGRAMS. (3
cr. §5-154; prereq #) Bond

5-170 (123). TOPICS: ENVIRONMENTAL BIOLOGY. (Cr ar; prereq #) Staff

5-171 (118).· ENVIRONMENTAL MICROBIOLOGY. (3 cr; prereq 5-002, 5-151, MicB
3-103 er #) Greene

5-177 (117A). ENVIRONMENTAL BIOLOGY. (3 cr; prereq #) Olson, Ruschmeyer

5-178 (117B). VECTORS AND PARASITES IN HUMAN DISEASES. (3 cr; prereq #)
Olson, Ruschmeyer

5-179 (117C). PUBLIC HEALTH BIOLOGY-FIELD INVESTIGATIONS. (3 cr; prereq
#) Olson. Ruschmeyer

5-180 (123). TOPICS: AIR POLLUTION. (Cr ar; prereq #) Staff

5-181 (155). INTRODUCTION TO THE AIR POLLUTION PROBLEM. (3 er; prereq #)
Paulus

5-182 (156). AIR POLLUTION CONTROLS AND SURVEYS. (3 cr; prereq 5-181 or #)
Paulus

5-183 (186). PROBLEMS OF AIR POLLUTION CONTROL. (Cr ar; prereq 5-181.
#) Paulus

5-184 (185). AIR ANALYSIS. (3 cr; prereq 5-211 or 5-181, 5-183. #) Paulus

5-190 (154). TOPICS: INJURY CONTROL. (Cr ar; prereq #) Michaelsen, Scheffler

5-191 (153). PRINCIPLES AND METHODS OF INJURY CONTROL. (Cr ar; prereq #)
Michaelsen, Scheffler

5-192 (158). HOSPITAL SAFETY. (3 cr; prereq #) Michaelsen, Scheffler

5-193 (159). CHEMICAL LABORATORY SAFETY. (1 cr; prereq #) Scheffler

5-200 (123). TOPICS: RADIOLOGICAL HEALTH. (Cr ar; prereq #) Staff

5-201 (143). MEASUREMENT AND APPLICATION OF IONIZING RADIATION. (3 cr
[lect and lab], 2 cr elect only]; prereq #) Barber, Jonas

5-202 (147). ENVIRONMENTAL RADIOACTIVITY. (3 cr; prereq #) Barber, Straub

5-203 (145). LOW-LEVEL RADIOACTIVITY MEASUREMENTS. (3 cr; prereq #) Barber

5-207 (157). RADIATION PROTECTION CRITERIA FOR HOSPITALS. (2 cr; prereq #)
Barber. 'Vellan

5-209 (148). SEMINAR: HEALTH PHYSICS. (1 cr; prereq #) Barber

5-210 (123). TOPICS: OCCUPATIONAL HEALTH. (Cr ar, prereq #) Staff

5-211 (152).· INDUSTRIAL HYGIENE ENGINEERING. (3 cr; prereq #) Caplan.
Michaelsen

5-212. VENTILATION CONTROL OF ENVIRONMENTAL HAZARDS. (3 cr; prereq 5-
211. #) Caplan

5-213. PUBLIC HEALTH ASPECTS OF TOXIC PRODUCTS. (2 cr; prereq #) Caplan

5-214. AGRICULTURAL OCCUPATIONAL HEALTH. (3 cr; prereq 5-211 or #) Caplan

5-216 (lSI). HEALTH ASPECTS OF AIR CONTROL IN HOSPITALS. (2 cr, prereq #)
Michaelsen
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Fields of Instruction

5-220 (123). TOPICS: FOOD SANITATION. (Cr ar; prereq #) Staff

5-221 (115A). INSTITUTIONAL FOOD PROTECTION PROGRAMS. (2 cr; prereq #)
Bond, Jopke

5-222 (115).° FOOD SANITATION. (3 cr; prereq 5-002, #) Olson

5-230 (123). TOPICS: INSTITUTIONAL ENVIRONMENTAL HEALTH. (Cr ar; prereq
#) Staff

5_231.° ENVIRONMENTAL HEALTH AND SAFETY IN HEALTH CARE FACILITIES I.
(4 cr; prereq #) Michaelsen, Greene, Vesley

Biological and physical contamination; sources, dissemination, monitoring, and con
trol in health care facilities. Administrative aspects of environmental control. Lec
tures and laboratory.

5-232.° ENVIRONMENTAL HEALTH AND SAFETY IN HEALTH CARE FACILITIES
II. (4 cr; prereq #) Michaelsen, DeRoos

Water supply, plumbing, solid and liquid waste systems, and problems in medical
care facilities. Hospital housekeeping and vermin control programs. Radiological
health, occupational hygiene and safety in hospitals. Lectures and laboratory.

5_233.° ENVIRONMENTAL HEALTH AND SAFETY IN HEALTH CARE FACILITIES
III. (4 cr; prereq #) Michaelsen, Vesley

Historical aspects of hospital-acquired infections; infection control and evaluation;
field practice in institutional environmental health problem solving.

5-239 (138). HOSPITAL ENGINEERING PROBLEMS. (Cr ar; prereq #) Michaelsen,
Teske, and visiting lecturers

5-241. ENVIRONMENTAL HEALTH ASPECTS OF WATER SUPPLY SYSTEMS. (3 cr;
prereq #) Straub, Singer

5-244. ENVIRONMENTAL HEALTH ASPECTS OF LIQUID WASTE DISPOSAL. (3 cr;
prereq #) Straub, Singer

8-002 (230). FIELD OBSERVATION OF SELECTED PUBLIC HEALTH PRACTICES.
(Cr ar; prereq #) Staff

8-150 (200). RESEARCH: ENVIRONMENTAL HEALTH. (Cr ar) Staff

8-170 (200). RESEARCH: ENVIRONMENTAL BIOLOGY. (Cr ar; prereq #) Olson,
Greene

8-180 (200). RESEARCH: AIR POLLUTION. (Cr ar; prereq #) Paulus

8-190 (200). RESEARCH: INJURY CONTROL. (Cr ar; prereq #) Michaelsen

8-200 (200). RESEARCH: RADIOLOGICAL HEALTH. (Cr ar; prereq #) Barber

8-201 (238).° RADIATION DOSIMETRY. (3 cr; prereq #) Barber

8-202 (238A). RADIATION DOSIMETRY LABORATORY. (1 cr; prereq 1[8-201) Barher

8-208. FIELD PRACTICE IN RADIOLOGICAL HEALTH. (Cr ar; prereq #) Barber

8-210 (200). RESEARCH: OCCUPATIONAL HEALTH. (Cr ar; prereq #) Michaelsen

8-211. HEALTH SURVEY OF MANUFACTURING PROCESSES. (2 cr; prereq 5-211, #)
Caplan

8-218. FIELD PROBLEMS IN OCCUPATIONAL HEALTH. (3 cr; prereq 5-211, 5-212,
or 1[5-213, #) Caplan

8-220 (200). RESEARCH: FOOD SANITATION. (Cr ar; prereq #) Pflug

8-230 (200). RESEARCH: INSTITUTIONAL ENVIRONMENTAL HEALTH. (Cr ar;
prereq #) Michaelsen, Greene

8-246 (231). GROUNDWATER DEVELOPMENT. (Cr ar; prereq grad engr, #) Bond,
Singer, staff, and visiting lecturers

8-247 (232). FIELD WORK IN GROUNDWATER DEVELOPMENT. (Cr ar; pTereq grad
engr, 8-246) Bond, Singer, staff, and visiting lecturers
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Assistant Professor

James H. Stebbings, Jr., Sc.D.

Lecturer
Henry Bauer, Ph.D.

Epidemiology

8-248 (233). WATER QUALITY INVESTIGATION AND RESEARCH TECHNIQUES.
(6 cr: prereq #) Odlaug, Olson, Ruschmeyer

8-249 (234). WATER QUALITY RESEARCH. (6 cr; prereq #) Odlaug, Olson, Ruschmeyer

EPIDEMIOLOGY (PubH)

OFFERED AT MINNEAPOLIS

Professor
Leonard M. Schuman, M.D., M.S.,

chairman, director of graduate study
R. K. Anderson, D.V.M., M.P.H.
Lawrence H. Meskin, D.D.S., M.S.D.,

M.P.H., Ph.D.

Associate Professor
Stanley L. Diesch, D.V.M., M.P.H.

Prerequisites-Specialized training in epidemiology is offered to qualified
graduates in medicine, dentistry, and veterinary medicine. Other students with
adequate background in biological or physical sciences or with demonstrated
competence in investigative work may be admitted. Since positions in the pro
gram are relatively limited, selection of candidates is competitive with respect
to background of instruction and experience presented.

Language Requirement-For the Master's degree, knowledge of a foreign
language may be waived on recommendation of the adviser. For the Ph.D. de
gree, the requirement is reading knowledge of two foreign languages or of one
foreign language and option of a special research technique or a collateral field
of knowledge. Acceptable languages are: Danish, French, German, Japanese,
Norwegian, Russian, Spanish, or Swedish.

Minor-For the Master's degree, 9 credits selected by the minor adviser
on the basis of the candidate's field of study.

For the Ph.D. degree, PubH 5-002, 5-003 and 5-004, and 20 additional
credits selected by the minor adviser on the basis of the candidate's field of
major study.

Master's Degree-Offered under both Plan A and Plan B. All candidates for
this degree must take PubH 5-002, 5-003 and 5-004.

Doctor's Degree-Applicants for the degree in epidemiology will usually
present a degree in medicine, dentistry, or veterinary medicine; others with ade
quate background in the biological or physical sciences or with demonstrated
competence in investigative work may be accepted. Students majoring in epi
demiology will offer a minor in a related field.

For descriptions of the follOWing courses, see the Public Health section of
this bulletin.
5-002 (IOOA). ELEMENTS OF PUBLIC HEALTH I. (4 cr: prereq #)

5-003 (IOOB). ELEMENTS OF PUBLIC HEALTH n. (4 cr; prereq 5-002 or #)
5-004 (l00C). ELEMENTS OF PUBLIC HEALTH Ill. (Cr ar; prereq #)
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Fields of Instruction

5-300 (188). COMPARATIVE MEDICINE AND PUBLIC HEALTH. (2 cr; prereq 5-002,
#i Diesch

5-330 (104).° EPIDEMIOLOGY I. (3 cr; prereq 5-002, 5-407, 5-405, or 5-450/5-451,
#) Schuman, Stebbings

5-331 (199A). FUNDAMENTALS OF BIOSTATISTICS. (3 cr) Bearman, White
Rates, probability methods, statistical inference, sampling distributions.

5-332 (I99B). FUNDAMENTALS OF EPIDEMIOLOGY. (3 cr) Terris, Winkelstein, Hen
derson, Ibrahim, Syme

Basic epidemiologic concepts and methods of investigation of diseases.

5-335 (105).° EPIDEMIOLOGY II. (3 cr; prereq 5-330) Schuman

5-336 (199E). TOPICS IN INFECTIOUS DISEASE EPIDEMIOLOGY. (3 cr; prereq
basic epidemiology and biostatistics) Grayston, Alexander, Fox

Factors involved in epidemic occurrence, clinical response to infection, impact on
man of zoonoses, immunologic responses, vaccine evaluation.

5-340 (129). EPIDEMIOLOGIC SURVEY METHODS. (3 cr; prereq 5-330, 5-407 or
equiv, #) Schuman, Stebbings

5-341 (199H). HEALTH SURVEY METHODS. (2 cr; prereq basic epidemiology and bio
statistics)

Practical aspects of survey design, execution, analysis, interpretation.

5-342 (103). PUBLIC HEALTH BACTERIOLOGY. (Cr ar; prereq MicB 5-232, MicB
5-216, #) Bauer

5-345 (l99C). EPIDEMIOLOGY OF CANCER. (3 cr; prereq basic epidemiology and bio
statistics, 5-357 or 1[5-357) Schuman, Lilienfeld

Epidemiologic aspects of selected types of cancer with emphasis on approaches to
study.

5-346 (199D). EPIDEMIOLOGY OF CARDIOVASCULAR DISEASES. (3 cr; prereq
basic epidemiology and biostatistics, 5-357 or 1[5-357) Peacock, Kuller

Epidemiologic aspects of various types of cardiovascular disease with emphasis on
multivariate setting of etiologies.

5-347 (199J). EPIDEMIOLOGY OF MENTAL DISORDERS. (2 cr; prereq basic epi
demiology and biostatistics)

Application of epidemiologic concepts and methods to psychiatric problems. Specific
mental disorders.

5-348 (I99K). EPIDEMIOLOGY OF NEUROLOGIC DISEASES. (2 cr; prereq basic
epidemiology and biostatistics) Poskanzer

EpidemIOlogic approach to selected diseases of the nervous system including multiple
sclerosis, Parkinsonism, cerebrovascular diseases, and malignant disease and con
genital deformities of the central nervous system.

5-349. EPIDEMIOLOGY OF CHRONIC REPIRATORY DISEASE. (Cr ar; prereq #)
Stebbings

Critical review of current status of chronic respiratory disease epidemiology and
methods. Design and analysis of longitudinal studies.

5-350. EPIDEMIOLOGIC BASIS FOR HEALTH SERVICES PLANNING AND EVALUA
TION. (2 cr; prereq 5-330, 5-332 or equiv, 5-407, 5-331 or equiv) Tyroler

Epidemiologic approaches to planning and criteria of evaluation.

5-355 (199G). GENETICS AND EPIDEMIOLOGY. (3 cr; prereq basic epidemiology and
biostatistics) Murphy

Genetic methods of evaluating families; topics in population genetics.

5-356 (1991). POPULATION DYNAMICS. (2 cr; prereq basic epidemiology and bio
statistics)

Historical and current levels and changes In rates of population growth, mortality,
natality, migration.

5-357 (199F). SELECTED STATISTICAL TOPICS IN EPIDEMIOLOGY. (3 cr; prereq
basic epidemiology and biostatistics) Kjelsberg
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Instructor
Fred T. Nobrega, M.D.

Family Practice and Community Health

Rate adjustment, relative risk, measures of association, matched pair analyses, force
of mortality, and estimation of survivorship.

5-379 (123).0 TOPICS IN EPIDEMIOLOGY. (Cr ar; prereq #) Staff

5-380 (191).0 APPLIED HUMAN NUTRITION. (3 cr; prereq #) J Anderson, Grande, Stief

5-386 (195). PUBLIC HEALTH ASPECTS OF CARDIOVASCULAR DISEASE. (3 cr;
prereq #) Grande, Blackburn, and staff

5-407 (140). VITAL STATISTICS 1. (3 cr) Bearman

5-450/5-452/5-454 (IlOA-B-C). BIOMETRY I, II, Ill. (3 cr per qtr; prereq Math 1-111
or #, 1[5-451/5-453/5-455) Bartsch

5-451/5-453/5-455 (IlIA-B-C). BIOMETRY LABORATORY I, II, Ill. (2 cr per qtr;
prereq 1[5-450/5-452/5-454) Bartsch

5-612 (134). HUMAN GENETICS AND PUBLIC HEALTH. (3 cr) Schacht

5-651 (182). PHILOSOPHY AND CONCEPTS OF PREVENTIVE DENTISTRY. (3 cr;
prereq #) Meskin

8-330 (200). RESEARCH. (Cr ar)
8-340 (214).0 EPIDEMIOLOGY OF NONCOMMUNICABLE DISEASES. (3 cr; prereq

5-330) Schuman, Stebbings

8-379 (213). SEMINAR: EPIDEMIOLOGY. (Cr ar; prereq #) Schuman, Stebbings

EPIDEMIOLOGY

OFFERED AT ROCHESTER

Professor
Leonard T. Kurland, M.D., head
Lila R. Elveback, Ph.D.
William F. Taylor, Ph.D.

Graduate work in epidemiology in the Mayo Graduate School of Medicine
is offered in the Department of Medical Statistics, Epidemiology, and Popu
lation Genetics at the Mayo Clinic. Investigations of an epidemiologic and ge
netic nature and particularly population studies in chronic diseases are offered
in conjunction with staff of clinical and laboratory sections of the Mayo Clinic.

M 8-801 (201). EPIDEMIOLOGY SEMINAR
Presentation, analysis, and discussion of proposed investigative work, research de
velopments and results by members of the department and guest lecturers. Research
methods and statistical evaluation of data.

M 8-802 (202). EPIDEMIOLOGY JOURNAL CLUB
Students and faculty report on articles from current journ.als in epidemiology,
genetics, and statistics. Emphasis on methodologic papers. Both infectious and
chronic disease subjects are covered. Presentation and group discussions.

M 8-85lf,w,s (251). RESEARCH PROBLEMS IN EPIDEMIOLOGY

FAMILY PRACTICE AND COMMUNITY HEALTH (FPCH)

OFFERED AT MINNEAPOLIS

Professor
Vernon Weckwerth, M.D.

Associate Professor
Eldon B. Berglund, M.D.
John B. O'Leary, M.D.
Jack E. Yerby, M.D.
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Fields of Instruction

Graduate work in the Department of Family Practice and Community
Health offers preparation for a career in teaching and research or in the prac
tice of family medicine and community health.

A minor subject may be pursued simultaneously with clinical studies and
work. Particular emphasis will be placed on interpersonal communications, epi
demiology in clinical practice, sociological aspects of delivering medical care,
innovative ways of developing health care delivery systems, new knowledge
developing in education, and genetics and marriage counseling.

Intensive clinical experiences will be available in one or more of the vari
ous affiliated hospitals and will emphasize ambulatory care. Every effort will
be made to teach the student in an environment comparable to the environ
ment of his future practice.

Fellowships in the Department of Family Practice and Community Health
will be planned for a 2-year period beyond the internship. Three months of
this time will be elective. Various opportunities will be provided for different
kinds of community experience in addition to the experience gained within
the more formal departmental program.

Lectures, daily ward rounds, teaching seminars and direct collaborative
work with a member of the faculty will provide most of the important learning
media beyond the actual inpatient and outpatient services that the department
will provide for its fellows.

A minimum of 45 credit hours should be obtained for completion of the
master of science degree. At least 25 of the 45 credit hours should be in the
major field. Not less than 18 of the 45 credits should be offered in at least two
related fields with a minimum of 6 credits in each.

Prerequisites-The student should complete the following requirements be
fore applying for the master of science degree in family practice and commu
nity health:

1. The candidate should be a holder of the M.D. degree.
2. The candidate should have completed all the requirements of an ap

proved residency training program in family practice and community
health.

Language Requirements-For the M.S., knowledge of a foreign language
may be waived on recommendation of the adviser. It will be assumed that all
holders of the M.D. degree will have had some background and course work
in at least one foreign language.

Master's Degree-Offered under Plan B.

The courses listed below are described in the broadest outline to convey
the character of the work. Course work in fields related to family practice and
community health is available in other departments of the University. Stu
dents should consult the Graduate School Bulletin.

8-201. CLINICAL FAMILY MEDICINE. (er ar) Yerby, O'Leary, and staff
Supervised care for a fixed population of patients of all ages on a continuous, pri
mary, preventive. and general diagnostic basis. Diagnosis, methods of treatment, and
problem solving devices for the benefit of the patient and family. Health hazard
appraisal. New and refined methods of recording, documentation, and retrieval of
clinical data.
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Assistant Professor'
Cuenter B. Hisse, M.D.

History of Medicine

8-203. FAMILY PRACTICE IN THE COMMUNITY. (Cr ar) Yerby and staff
Practical experiences in the delivery of health care in the community.

8-204. QUANTITATIVE LOGIC IN CLINICAL JUDGMENT. (1 cr) Weckwerth
Quantitative methods applied to medical practice. Students must prepare and present
their own applications of quantitative logic and methods to medical practice prob
lems. Seminar.

8-205. MEDICAL RECORDS SYSTEMS. (2 cr) O'Leary
Introduction to the problem-oriented medical record. FOrolS analysis systems of
tabulation and the use of a structured medical record in health services research.

8-206. HUMAN BEHAVIOR. (1 cr) Gendron and staff
Psychosocial aspects of disease. Seminar.

8-207. SEMINAR: COMMON DISEASES SEEN IN FAMILY PRACTICE. (1 cr) Yerby
and staff

8-208. FAMILY MEDICINE CONFERENCES. (1 cr) Yerby and staff
Problem cases from the Family Practice Service. Discussion of diagnosis, treatment,
and consideration of relevant current literature.

8-209. FAMILY MEDICINE X-RAY CONFERENCE. (1 cr) Yerby and staff

8-210. FAMILY MEDICINE GRAND ROUNDS. (l Cl') Yerby and staff

8-225. SOCIAL PSYCHOLOGY OF HEALTH AND ILLNESS. (3 cr) Berkanovic
Critical review of sociological research in medical areas, illness behavior, the sick
role, sociological aspects of the doctor-patient relationship, the problem of delay in
seeking treatment, and differential reaciions to pain.

8-226. MEDICAL SOCIOLOGY SEMINAR. (2 cr; for physicians and grads in sociology)
Berkanovic

Problems in the delivery of comprehensi/e health care.

8-228. INTERDISCIPLINARY HEALTH SEMINAR. (2 cr) Yerby and representatives
from other disciplines

8-240. COMMUNITY RESOURCES. (2 cr) Jensen
Participation in discussions with representatives of selected community agencies.

8-242. ECONOMICS OF HEALTH CARE DELIVERY SYSTEMS. (3 cr) Peterson and
staff

Economic aspects of health care delivery. Economic impact of illness to the total
cost and cost effectiveness of various delivery systems.

8-243. FAMILY MEDICINE IN THE RURAL AREA. (Cr ar) Yerby and staff
Problems specific to rural areas such as physician distribution, ancillary health per
sonnel utilization, initial emergency treatment, referral patterns.

8-245. ANALYSIS OF INSTRUCTION AND EDUCATIONAL EVALUATION. (Cr ar)
Kenney and staff

Psychology of learning, preparation of instructional objectives, educational evalua
tion, uses of instructional media, and educational metbodology.

8-253.0 RESEARCH PROBLEMS. (er ar) Staff

HISTORY OF MEDICINE (HMed)

OFFERED AT MINNEAPOLIS

Professor
Leonard G. Wilson, Ph.D.,

director of graduate study

The program in the history of medicine is designed to allow students to
proceed to the Ph.D. degree with specialization either in the history of medi-
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Fields of Instruction

cine or the history of the biological sciences. The doctorate in these areas will
prepare the student for a career of academic scholarship and teaching in the
history of biology and medicine.

Prerequisites-Students intending to specialize in the history of medicine
should preferably have already received the M.D. degree, or have extensive
training in the biological sciences or in public health. Students intending to
specialize in the history of the biological sciences should have an undergradu
ate major in biology or biochemistry and preferably some graduate training
in these subjects.

Language Requirement-Students will be required to demonstrate compe
tence in two foreign languages, preferably French and German. They must
pass the examination in one foreign language before the end of their first aca
demic year and in both languages before the end of their second year of gradu
ate study. For students interested in a historical period before 1800, Latin wiIl
be a third required foreign language.

During their first 2 years, the students will take approximately 54 credits
of courses in the history of medicine, history of science, history, and science.
At the beginning, or during the first quarter of their third year, they will take
a comprehensive oral examination in their fields of interest. A student who
passes the comprehensive examination successfully may begin work on a thesis.

Thesis Requirement-Candidates for the Ph.D. degree must submit a thesis,
prepared under the advisory guidance of a member of the faculty.
5-400, 5·401, 5-402. HISTORY OF MEDICINE. (3 cr per qtr)

5-410, 5·411, 5-412. SEMINAR: EMERGENCE OF MODERN MEDICINE, 1750-1900.
(3 cr per qtr)

8-220, 8-221, 8-222. HISTORY OF THE BIOLOGICAL SCIENCES. (3 cr per qtr; offered
1972-73 )

8-230,8·231, 8-232. READINGS: HISTORY OF SCIENCE. (3 cr per qtr)

HISTORY OF MEDICINE

OFFERED AT ROCHESTER

Professor
Thomas E. Keys, M.A.

Assistant Professor
James Eckman, Ph.D.

Associate Pra/essoT

Charles G. Roland. M.D., head

A survey course in the history of medicine is offered annually, providing
the student a view of broad trends in this field. It is hoped that students will
be stimulated to additional study of medical history; seminars can be arranged
for this purpose. Occasional lectures will be offered, presenting special speak
ers and other appropriate programs.
M 8-800. HISTORY OF MEDICINE. Staff

Broad trends. Lectures~ seminars.
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Hospital and Health Care Administration

HOSPITAL AND HEALTH CARE
ADMINISTRATION (PubH)OO

OFFERED AT MINNEAPOLIS

Professor

Bright M. Dornblaser, M.H.A., director
Theodor J. Litman, Ph.D.,

coordinator of doctoral study
James W. Stephan, M.B.A.
Vernon E. Weckwerth, Ph.D.

Assistant Professor

Jerome T. Bieter, M.H.A.
Janet G. Brodahl, M.H.A.
Archibald D. Kincaid, B.A.
John M. Phin, M.D., M.H.A.
John Sweetland, Jr., M.H.A.

Prerequisites-Applicants are expected to have demonstrated both
marked academic ability as well as potential for independent study and re
search in the course of their previous academic training. While attainment of
a Master's degree in either hospital or health care administration is normally
considered to be the first step in the acquisition of the doctoral degree, stu
dents with advanced degrees in such allied fields as business administration,
industrial relations, medical sociology, public administration, comprehensive
planning, public health, medical care, nursing, or medicine are encouraged to
seek enrollment as well. Applicants lacking basic public health courses will
be required to complete such courses concurrently with their doctoral pro
gram. Graduate work satisfactorily completed prior to admission may be ap
plied to credit where appropriate and in accordance with the regulations of
the Graduate School. An acceptable score on the Miller Analogies Test, gradu
ate level, is required for admission.

Language Requirement-A reading knowledge of one foreign language plus
a special research technique or a collateral field of knowledge.

Thesis-The dissertation shall deal with a significant problem in the area
of health care.

Doctor's Degree-The curriculum emphasizes breadth of learning in con
trast to technical skills. While the academic program normally takes 3 years
to complete, it may take somewhat longer depending upon the individual and
the kind of program he wishes to pursue. Each student's course of study will
be developed with the guidance of his adviser, so as to build upon the indi
vidual's own background and interests. Candidates will be expected to demon
strate proficiency in four major core areas:

1. Organization and Administration of Health Care Services
2. Social, Political, and Economic Aspects of Health Care
3. Research and Methodology in Health and Health Care
4. Comprehensive Health Planning

OOInquiries concerning courses of study leading to the degree of master of hospital adminis
tration (M.H.A.) should be addressed to: Program in Hospital and Health Care Adminis
tration, School of Public Health, Box 97, 1260 Mayo Memorial Building, University of
Minnesota, Minneapolis, Minnesota 55455; inquiries concerning doctoral studies should
be sent to the same address, "Attention: Coordinator of Doctoral Study."
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Fields of Instruction

In addition to the work in the major field, the student will be required to
pursue a supporting field of study or minor in such related social sciences as
business administration, economics, sociology, industrial relations, public ad
ministration, or political science. In accordance with the rules and regulations
of the Graduate School and with the approval of his adviser, the student may
elect to meet this requirement through one of the following options:

1. One-sixth of his graduate studies in a coherent program of courses se
lected from the related social sciences

2. All of the minor field requirements in one of the related social sciences
or in two social science fields as a split minor

3. A second major in one of the related social sciences
In addition, all candidates must complete a minimum of 9 credits in sta

tistics and/or quantitative analysis in courses numbered 5-000 or higher, which
may be used to satisfy the collateral field requirement (see above).

Minor-A minor in this field is also available subject to approval of the
minor adviser.

For a more complete statement of admission requirements and related in
formation, see the special Program in Hospital and Health Care Adminstra
tion Bulletin of the School of Public Health.
5-404 (108). INTRODUCTION TO BIOSTATISTICS AND STATISTICAL DECISION.

(3 cr; prereq #) Weckwerth

5-750 (160). PRINCIPLES OF ADMINISTRATION IN HOSPITAL AND HEALTH CARE
INSTITUTIONS. (6 cr; prereq #) Dornblaser, Sweetland, and staff

Lectures, seminars, and selected field placement. Examination of administrative
principles; top management and board of trustees; policy formulatioD, human rela
tions and problem solving in hospital and health care institutions.

5-751 (162). PRINCIPLES OF ORGANIZATION AND MANAGEMENT. (3 cr; prereq #)
Dornblaser and staff

Lectures and case studies on the role of health care services administrators; prin
ciples of management and the administrative process.

5-753 (167). MANAGEMENT PROBLEMS IN HOSPITAL AND HEALTH CARE AD
MINISTRATION. (6 cr; prereq 5-751, 5-750, 5-752) Dornblaser, Sweetland,
Stephan

Assignment and solution of specific managerial problems.

5-761 (163). EDUCATION FOR THE HEALTH PROFESSIONS. (3 cr; prereq #) Phin
and staff

Interpretation and implications of medical, nursing, and continuing education and of
medical specialties to role of hospital and health care administrator.

5-763 (161). HEALTH MANPOWER, ORGANIZATIONS, AND STANDARDS. (3 cr;
prereq #) Phin and staff

Principles and issues of health manpower; implications of health organizations and
standards to management of hospital and health care programs.

5-785 (165). QUANTITATIVE METHODS APPLIED TO HEALTH ADMINISTRATIVE
PROBLEMS. (3 cr; prereq hospital administration student or #) Weckwerth
and staff

Application of quantitative methods including analysis of cyclicities, PERT, data
handling systems, .'imple ANOVA, linear programming, cost benefit analysis, task
analysis and inventory control in the solution of health problems at administrative
levels.

5-790 (141). SOCIAL, POLITICAL, AND ECONOMIC ASPECTS OF MEDICAL CARE.
(3 cr; prereq #) Litman and staff

5-855 (152). SOCIOLOGY OF MEDICINE AND MEDICAL INSTITUTIONS. (3 cr,
~Soc 5-855; prereq Soc 1-001 or #) Litman
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Laboratory Medicine

Social and psychological components of physical and mental illness and their treat
ment. Social organization of medical institutions and their relationship to public
needs for health care. Role of the major providers of health care.

8-150 (200). RESEARCH PRACTICUM. (6 cr; prereq #) Litman, Weckwerth, and staff
Summer field experience in health care research. Supervised independent and team
research on selected topics and problems in the field of health care.

8-750/8-751 (261-262). ALTERNATIVE PATTERNS FOR MEETING HEALTH CARE
NEEDS. (3 cr per qtr; prereq #) Phin and staff

8-752 (264). SEMINAR: COMPARATIVE HEALTH CARE SYSTEMS. (3 cr; prereq #)
Litman

8-760 (266). HOSPITAL ADMINISTRATION TOPICS. (Cr ar; prereq #) Dornblaser,
Stephan, Weckwerth, and staff

8-761 (274). READINGS IN THEORY AND PRINCIPLES OF HOSPITAL ADMINIS
TRATION. (Cr ar; prereq #) Dornhlaser, Stephan, and staff

8-762 (273). CONTEMPORARY PROBLEMS OF HOSPITAL AND RELATED HEALTH
SERVICES. (Cr ar; prereq #) Weckwerth

8-770 (267). HEALTH AND HUMAN BEHAVIOR. (3 cr; prercq #; offered 1972-73 and
alt yrs) Litman

8-780 (263). ADVANCED STATISTICAL METHODS L'Il HEALTH CARE RESEARCH.
(3 cr; prereq 5-450 or #) Weckwerth

8-781 (265). SEMINAR: RESEARCH STUDIES IN HEALTH CARE. (3 cr; prereq #;
offered 1972-73 and alt yrs) Litman

Appraisal of design, ir:struments, field work procedures, and findings of contempo
rary studies.

8-790 (269). POLITICAL ASPECTS OF HEALTH CARE. (3 cr; prereq #; offered 1972
73 and alt yrs) Litman

HOSPITAL PHARMACY

OFFERED AT MINNEAPOLIS

See Pharnwceutics, page 100

LABORATORY MEDICINE (LMed)

OFFERED AT MINNEAPOLIS

Professor
Ellis S. Benson, M.D., head
Jorge J. Yunis, M.D.,

director of graduate study
Eugene Ackerman, Ph.D.
Esther F. Freier, M.S.
Andreas Rosenberg, Ph.D.
R. Dorothy Sundberg, M.D., Ph.D.
Edmond J. Yunis, M.D.

Associate Professor

Miguel Azar, M.D., Ph.D.
Robert A. Bridges, M.D.
David M. Brown, M.D.
Richard Bronning, M.D.
Mary E. Dempsey, Ph.D.
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John R. Edson, M.D.
Ben Hallaway, M.S.
John Matsen, M.D.
Richard Moore, Ph.D.
Lorraine G. Stewart, M.S.
Osias Stutman, M.D.

Assistant Professor
Philip Blume, M.D.
G. Mary Bradley, M.D.
Herbert F. Polesky, M.D.
"laney Staley, M.D.
Walid G. Yasminch, Ph.D.

Instructor
Gordon H. Herbst, M.S.
Jane L. Swanson, B.S.
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Fields of Instruction

Graduate work in the Department of Laboratory Medicine offers oppor
tunities to physicians, medical technologists, and other qualified students to
prepare themselves for careers of teaching and research in the field. Only the
M.S. degree under Plan A (Master's degree with thesis) is available to students
in the program.

Academic Requirements-The program requires a minimum of 18 credits
with emphasis in one major area of laboratory medicine (chemistry, genetics,
hematology, immunology, or microbiology). The minor subject (9 credits) may
be chosen from among one of the basic fields of science such as anatomy, bio
chemistry, genetics, or pathology. The student is expected to maintain a B aver
age in courses for both the major and minor. There is no foreign language re
quirement. Original investigative work in one major area is essential.

Admission Requirements-Admission requirements include either an M.D.
degree or a Bachelor's degree from an accredited institution of higher learning
with adequate background in the biological sciences to justify graduate work
in this specialty. Previous experience in laboratory medicine is desirable.

Residency Requirements-Candidates for the Master's degree must be reg
istered at the University for a minimum of 3 quarters before receiving the de
gree. The student is also encouraged to file his program by the end of his first
quarter of graduate work in order to be reviewed by the departmental gradu
ate committee.

Student's Progress and Examinations-The student's progress is reviewed
at regular intervals by the graduate committee in laboratory medicine. Failure
to maintain satisfactory progress may be cause for discontinuance in this pro
gram.

In addition to the usual course examinations the candidate must pass a
final oral examination which will cover the conceptual aspects of the subject
covered in the thesis and graduate courses taken. This examination will be
conducted by a committee appointed by the Graduate School to examine the
thesis.
5-1035. PRINCIPLES OF DIAGNOSTIC MICROBIOLOGY. (3 er; prereq MdBe 3-103,

5-232 or #) Blazevie, Ederer, Matsen

5-138f,w,s,su. CLINICAL MICROBIOLOGY SEMINAR. (I U; prereq #) Blazevie, Ederer,
Matsen

5-139f,w,s,su. ADVANCED MICROBIOLOGY. (Cr ar; prereq #) Matsen and staff

5-160.. HUMAN CYTOGENETICS. (2 er; prereq #; offered 1972-73 and alt yrs) Lee, J
Yunis

Chromosome structure and function and genetic and clinical problems associated
with the study of human chromosomes.

5-16ls. HUMAN CYTOGENETICS LABORATORY. (2 er; prereq #; offered 1972-73 and
alt yrs) J Yun;s and staff

Teclmiques for study of mammalian and human chromosomes: cell culture, auto
radiography, new techniques for chromosome identification, and chromosome isola
tion techniques.

5-162s. HUMAN BIOCHEMICAL GENETICS. (2 er; prereq #; offered 1973-74 and alt
yrs) J Yunis, Yasmineh

Molecular and genetic basis of genetic traits in mammals.

5-163s. HUMAN BIOCHEMICAL GENETICS LABORATORY. (2 er; prereq #; offered
1973-74 and alt yrs) J Yunis and staff

Biochemical techniques used in the study of human genetic traits.
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Laboratory Medicine

5-168f,w. GENETICS SEMINAR. (I cr; prereq #) Estensen, Lee, J Yunis

5-169f,w,s,su. ADVANCED GENETICS. (Cr ar; prereq #) Estensen, Lee, Yasmineh, J
Yunis

5-172f. HUMAN GENETIC TRAITS INCLUDING BLOOD GROUPS AND SERUM PRO
TEIN POLYMORPHISM. (3 cr, §Anth 5-641; prereq #) Polesky

5-173f. ANALYTICAL TECHNIQUES IN LABORATORY MEDICINE. (2 cr; prereq #;
offered 1973-74 and alt yrs) Rosenberg

5-176f. INTRODUCfION TO CLINICAL CHEMISTRY. (4 cr; prereq #) Cox, Freier
Fundamental principles and techniques in clinical chemistry.

5-177w,s. CLINICAL CHEMISTRY. (6 cr; prereq #) Freier and staff
Principles of modem clinical chemistry techniques with emphasis on instnlmental
methods.

5-179f,w,s,su. CHEMISTRY SEMINAR. (1 cr'; prereq #) Benson, Blume, Bridges, Brown,
Dempsey, Freier, Hallaway, Rosenberg, Stewart

5-180f,w,s,su. ADVANCED CHEMISTRY. (Cr ar; prcreq #) Benson, Blume, Bridges,
Brown, Dempsey. Freier, Hallaway, Rosenberg, Stewart

5-267f,w,s,su. MUSCLE CELL STRUCTURE AND FUNCTION. (I cr; prereq MdBc 5
101 or #) Benson, Dempsey, Hallaway, Rosenberg, Staley

Stnl~ture and function of heart and skeletal muscle, including the biochemical pJOp
erties of contractile proteins and their relation to cellular components.

5-268s. TECHNIQUES IN IMMUNOCHEMISTRY. (1 cr; prereq MdBc 5-301 or #) Bridg-
es, Stewart

Antigen-antibody Tt'action ~pplied to quanti-~ative and qualitative analysis of specific
patterns of clinical significance. Preparation of antigens and of antisera. Nature of
antigen-antibody complexes. Applications of precipitin, neutralization, radioimmune,
double antibody, and hemolysin techniques.

5-269s. TECHNIQUES IN IMMUNOCHEMISTRY LABORATORY. (1 cr; prereq MdBc
5-301 or #) Bridges, St'cwart •

5-270f. IMMUNOHEMATOLOGY. (3 cr; prercq 5-272 or #) Azar. E Yunis
Immune response. Blood cells as antigens. Antibodies to blood groups. Mechanisms
of their reactions. White cells as antigens and antibodies. Autoimmune hemolysis.
Humoral and cellular factors in immunohematology.

5-271£. IMMUNOHEMATOLOGY LABORATORY. (2 cr; prereq 5-2.72 or 1!) Azar. Mc
Cullough, Swanson, E Yunis

5-272f,w,s,su. IMMUNOLOGY SEMINAR. (1 cr; prereq #) Azar, Bridges, McCullough.
Polesky, Stutman, E Yunis

5-273f,w,s,su. ADVANCED IMMUNOLOGY. (Cr ar; prereq #) Azar. Bridges, McCullough,
Polesky, E Yunis

5-765f, 5-766w. HEMATOLOGY. (4 cr per qtr, §Anat 5-765. 5-766; prereq #) Sundberg
and staff

Blood and blood fomling organs; hlood and bone marrow from the standpoint of
diagnosis and prognosis.

5-767s. SEMINAR: HEMATOLOGY. (1 cr, §Anat 5-767; prereq #) Brunning, Edson.
Sundberg

5-7681,w,s,su. ADVANCED HEMATOLOGY. (Cr ar; prereq #) Brunning, Edson, Sundberg

5-864f,w,s. RESEARCH SEMINAR. (1 cr; prereq #) Benson, J Yunis

5-865f,w,s. DEPARTMENTAL SEMINAR. (I cr per qtr; prereq #) Benson, J Yunis

8-2351,w,s,su. ADVANCED CLINICAL LABORATORY MEDICINE. (Cr ar) Benson,
Yunis

8-236f,w,s,su. RESEARCH ON CLINICAL LABORATORY PROBLEMS. (Cr ar) Benson.
J Yunis
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Fields of Instruction

MEDICAL-SURGICAL NURSING

OFFERED AT MINNEAPOLIS

See Nursing, page 77

MEDICAL TECHNOLOGY (MedT)

OFFERED AT MINNEAPOLIS

Professor
Ellis S. Benson, M.D., head
Ruth F. Hovde, M.D.,

director, director of graduate study
Richard P. Doe, M.D., Ph.D.
Esther F. Freier, M.D.
Vema L. Rausch, M.S.
Lorraine G. Stewart, M.S.
R. Dorothy Sundherg, M.D., Ph.D.
Edmond Y. Yunis, M.D.
Jorge J. Yunis, M.D.

Associate Professor
Miguel M. Azar, M.D., Ph.D.
Donna Blazevic, M.P.H.
Robert A. Bridges, M.D.

David M. Brown, M.D.
Richard D. Brunning, M.D.
Mary E. Dempsey, Ph.D.
Grace M. Ederer, M.S
Henry GewuTZ, M.D.
Ben Hallaway, M.S.
Paul H. Lober, M.D.
Andreas Rosenberg, Ph.D.
Osias Stutman, M.D.

Assistant Professor
Patricia M. Bordewich, M.S.
Gloria M. Bradley, M.D.
Philip Blume, M.D.
Herbert F. Polesky, M.D.
Walid Yasmineh, Ph.D.

Graduate work in the field of medical technology is available for the quali
fied candidate who wishes to prepare himself for a career of teaching and
investigation in the area of clinical laboratory. Regardless of ultimate aim, each
student spends a period of time in the clinical laboratories to familiarize him
self with the aspects of methodology, teaching, and research. Each student
is required to carry out a problem of independent research in one of the sub
areas of this field under the direction of his major adviser.

Prerequisites-For a major in medical technology certification as MT
(ASCP) or eligibility for such certification is required in addition to a Bache
lor's degree from an acceptable institution with sufficient prerequisite work
and scholarly attainment in chemistry and biological sciences to justify gradu
ate work in these areas. Previous experience in a clinical laboratory is desir
able. For a minor in medical technology, certification as MT(ASCP) is not re
quired.

Minor-It is suggested that students who major in medical technology pre
sent a minor in one of the following fields: anatomy (hematology or cytology),
biochemistry, physiology, microbiology, public health, zoology, or pathology.

Master's Degree-Offered under Plan A; in special cases Plan B may be fol
lowed by petition to the graduate faculty.

Minor in Medical Technology-Work for a minor is offered to students in
allied sciences. Choice of particular courses to be presented in fulfillment of
requirements will be made after consultation with the student's adviser.
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5-105. INTRODUCTION TO BIOLOGIC ELECTRON MICROSCOPY. (2 cr; prereq Phys
1-140, Zool 5-066 or #)

Electron optics, preparative techniques for electron microscopy, recording and inter
pretation of micrographs.

5-106. BASIC TECHNIQUES FOR ELECTRON MICROSCOPY. (2 cr; prereq 5-105 or #)
Demonstration and experience in preparing biologic material for electron microscopy
including microscopic maintenance and operation.

5-1I0, 5-11I. ADVANCED CLINICAL LABORATORY TECHNIQUES. (5 cr per qtr)
Assignment on individ:.:al basis for observation, study, and practice in special prob
lems; techniques and methodology in the units of the clinical laboratories (bacteri
ology, chemistry, hematology, histology, or immunology).

5-120. SEMINAR: MEDICAL TECHNOLOGY. (Cr ar)
Review and discussion of current literature; presentation and discussion of research
heing carried on in the department.

5-125. PRACTICUM: TEACHING. (Cr ar [3 cr max); prereq #)
Supervised experience in teaching; development of skills in effective use of instruc
tional materials~ tests, and measurements.

5-130, 5-131. ELEMENTS OF ADMINISTRATION IN MEDICAL TECHNOLOGY. (2 cr
per qtr)

Organization and role of the laboratory service in hospitals; job analysis and classi
fication; personnel assignments and evaluation; plant) supplies, and equipment with
assignment of specific problems in management.

5-138. CLINICAL MICROBIOLOGY SEMiNAR. (1 cr; prereq #)
5-139. ADVANCED MICROBIOLOGY. (Cr ar; prereq #)
5-140, 5-141. EDUCATIONAL ADMINISTRATION IN MEDICAL TECHNOLOGY. (3 cr

per qtr)
Development, organization, and administration of educational programs in medical
technology with clinical practice in techniques; analysis and construction of courses
of study.

5-145. DEVELOPMENT OF MEDICAL TECHNOLOGY. (Cr ar)
Current problems; topics and research.

5-154. SELECTED TOPICS IN ADVANCED TECHNIQUES AND THEORY OF ELEC
TRON MICROSCOPY. (Cr ar; prereq 6, 5-106 or #)

Discussion of new techniques and theory of electron microscopy.

5-173. ANALYTICAL TECHNIQUES IN LABORATORY MEDICINE. (2 cr)

5-179. CHEMISTRY SEMINAR. (l cr; prereq #)

5-180. ADVANCED CHEMISTRY. (I cr; prereq #)
5-268. TECHNIQUES IN IMMUNOCHEMISTRY. (1 cr; prereq MdBc 5-301 or #)

Antigen-antibody reaction applied to quantitative and qualitative analysis of specific
patterns of clinical significance. Preparation of antigens and of antisera. Nature of
antigen-antibody complexes. Applications of preceptin, neutralization, radioimmune,
double antibody and hemolysin techniques.

5-269. TECHNIQUES IN IMMUNOCHEMISTRY. (I cr; prereq MdBc 5-300, 5-301, #)
Laboratory.

5-270. IMMUNOHEMATOLOGY. (3 cr; prereq 5-272 or #)
The immune response. Blood cells as antigens. Antihodies to blood groups. Mechan
isms of their reactions. White cells as antigens and antibodies. Autoimmune hemoly
sis. Humoral and cellular factors in immunohematology.

5-271. IMMUNOHEMATOLOGY LABORATORY. (2 cr; prereq 5-266 or #)

5-272. IMMUNOLOGY SEMINAR. (l cr; prereq #)

5-273. ADVANCED IMMUNOLOGY. (Cr ar; prereq #)

5-767. SEMINAR: HEMATOLOGY. (l cr, ~Anat 5-767; prereq #)
5-768. ADVANCED HEMATOLOGY. (Cr ar; prereq #)
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Fields of Instruction

MEDICINAL CHEMISTRY (MedC)

OFFERED AT MINNEAPOLIS

I

Professor
Taito O. Soine, Ph.D., head,

director of graduate study
Frank E. Di Gangi, Ph.D.
Ole Gisvold, Ph.D.
Philip S. Portoghese, Ph.D.

Associate Professor
Herbert T. Nagasawa, Ph.D.
Robert Vince, Ph.D.

Assistant Professor
Patrick E. Hanna, Ph.D.

Medicinal chemistry involves the applications of the principles and proc
esses of the various areas of chemical science to organic and inorganic medi
cinal agents. It deals with the synthesis of compounds in accordance with mole
cular and structure-biological activity concepts or as congeners of medicinal
agents that are often of natural origin. It also is concerned with the phyto
chemistry of natural products used for medicinal purposes.

Prerequisites-Graduate work leading to the M.S. and Ph.D. degrees with
a major in medicinal chemistry is open to students who have shown excep
tional scholarship and ability in undergraduate courses of this or some other
college of pharmacy of equal standing. Consideration will be given to appli
cations of students who are not graduates in pharmacy but whose pattern of
undergraduate work includes training in such allied or related subjects as
would qualify them to do graduate work successfully with a major in medi
cinal chemistry.

Language Requirement-For the Master's degree, no foreign language is
required. For the Ph.D. degree, one foreign language (German would be rou
tinely acceptable, but other languages pertinent to the field of study will be
considered by the staff on petition.)

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 medicinal chemistry.
5-470/5-480/5-490 (161-162-163). ORGANIC MEDICINAL AGENTS. (3 cr for 5-470,

4 cr each for 5-480, 5-490; prereq Chern 3-302) Soine and staff
SouTces, production, properties, reactions, structure-activity relationships, and uses of
natural and synthetic organic compounds.

5.494 (165). INSTRUMENTATION IN MEDICINAL CHEMISTRY. (3 cr; prereq Chern
3·303 or #)

Modem approaches to drug analysis.

5-496 (167). MODERN CONCEPTS IN MEDICINAL CHEMISTRY. (3 cr; prereq 5-494)
Basic principles and concepts in the design of medicinal agents, drug transport,
molecular concepts of drug action, chenlotherapeutic agents, and analysis of drug
receptor interactions.

5-499 (173). SPECIAL PROBLEMS IN MEDICINAL CHEMISTRY. (Cr ar; prereq #)
Staff

Analysis, synthesis, and phytochemistry of medicinal agents.

8-100 (201-202-203).° SEMINAR: MEDICINAL AND NATURAL PRODUCT CHEM
ISTRY. (Cr ar; required of all majors in medicinal chemistry) Vince

8-200 (204). SELECTED TOPICS. (Cr ar) Hanna
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Leslie Zieve, M.D., Ph.D.
Horace H. Zinneman, 1\1.D.

Clinical Assistant Professor
William F. Mazzitello, M.D., M.S.

Clinical Professor
Reuben Berman, M.D.
Howard L. Horns, M.D.

Associate Professor
Jonathan S. Bishop, M.D.
Manuel E. Kaplan, M.D.
F. Bruce Lewis, M.D.
Robert J. McCollister, M.D.
Luigi Taddeini, M D.
Naip Tuna, M.D., Ph.D.
Yang Wang, M.D.

--- -- -- ---------------

Medicine

8-300 (205). ADVANCED MEDICINAL CHEMISTRY. (3 cr; prereq 5-490, Chern 3-303
or #; offered 1971-72 and alt yrs) Portoghese

General principles of drug design and molecular hases of biological responses to
applied agents.

8·400 (206). ADVANCED MEDICINAL CHEMISTRY. (3 cr; prereq 8-300 or #; offered
1971-72 and all yrs) Saine

Correlations of molecular stnlcture and biological activity with principal reference to
the autonomic nervous system.

8-500 (207). ADVANCED MEDICINAL CHEMISTRY. (3 cr; prereq 8-400; offered 1971
72 and alt yrs) Vince

Modern methods in the design and evaluation of chemotherapeutic agents including
enzyme inhibitors and metabolic blockers.

8-800 (213). MEDICINAL CHEMISTRY LABORATORY TECHNIQUES. (Cr ar; prereq
Chern 3-303 or #)

8-900 (214). RESEARCH IN MEDICINAL CHEMISTRY. (Cr ar; prereq Chern 3-303
or #)

Study and experimental investigation of topics in the area of natural products and
synthetic organic medicinal agents.

MEDICINE (Med)

OFFERED AT MINNEAPOLIS

Professor
Richard B. Ebert, M.D.,

head, director of graduate study
Carl S. Alexander, M.D., Ph.D.
Howard Burchell, M.D., Ph.D.
Richard P. Doe, M.D.
Ivan D. Frantz, Jr., M.D.
John W. Frost, M.D.
Frederick C. Goetz, M.D.
Wendell H. Hall, M.D., Ph.D.
Robert B. Howard, M.D., Ph.D.
Harry S. Jacob, M.D.
Byrl J. Kennedy, M.D., M.S.C.
Frank M. MacDonald, M.D.
M. John Murray, M.D.
Alvin L. Schultz, M.D., M.S.
Samuel Schwartz, M.D.
Wesley W. Spink, M.D., D.Sc.
Louis Tobian, Jr., M.D. Lecturer
C. Paul Winchell, M.D. Henry W. Blackburn, Jr.

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, anatomy, biochemistry, microbiology, pathology, pharmacology, and
physiology are of the greatest importance. Work in any of these subjects may
be continued further during the major studies in medicine to meet the require
ments for a minor subject.
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A wide range of clinical material for graduate work in internal medicine
is available in the wards and outpatient departments of University Hospitals,
Hennepin County General Hospital, Mount Sinai Hospital, Northwestern
Hospital, St. Paul-Ramsey Hospital, and Veterans Administration Hospital.
There are opportunities for research in the laboratories open to members of
the Department of Medicine in all of the hospitals.

Anatomy, biochemistry, immunology, microbiology, pathology, pharmacol
ogy, 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 au
topsy material of the Department of Pathology provides experience in this
field as well as control of clinical diagnosis.

The more intensive clinical studies of the gradute student in medicine are
carried on in one or more of the hospitals mentioned, and the outpatient de
partments are used as necessary training for the fellow for later practice.

In general, fellowships are planned for 4-year periods, of which from 1 to
l~ years are devoted to basic sciences and research and 2% to 3 years to clini
cal 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 pa
tients than during the internship. The fellow in medicine must devote some
time to teaching.

Besides clinical work, a fellowship also includes research toward prepara
tion of an acceptable thesis. This work may be purely clinical for the M.S. de
gree, but a combined clinical and laboratory study is preferable and is essen
tial for a Ph.D. thesis.

Language Requirement-For the Master's degree, no foreign language re
quired. For the Ph.D. degree, the language requirement or a special research
technique is at the discretion of the adviser.

Master's Degree-Offered only under Plan A.

Doctor's Degree-Work leading to the Ph.D. degree is offered. The minor
requirements must be logically related to medicine and be composed of gradu
ate level courses preferably in the major basic sciences.

The courses listed below are described in the broadest outline to convey
the character of the work. No hard and fast program is required, the individual
capabilities and purposes of the fellow being given particular attention.
8-20lf,w,s,su (201). CLINICAL MEDICINE. (Cr ar) Ebert, Frost, Heller, Schultz,

Watson, Lewis, and staff
General diagnosis and methods of investigation; recording of clinical data. Empha
sis on methods of treatment and primary patient care.

8-202f,w,s,su (206). CLINICAL CONFERENCE. (1 cr) Ebert and staff
Presentation of problem cases from the Medical Service. Discussion of diagnosis and
treatment and consideration of pertinent literature.

8.203f,w,s,su (207). CLINICAL RADIOLOGY CONFERENCE. (1 cr) Gedgaudas,
Ebert, and staff

Presentation and discussion of X-ray films from the Medical Service, with clinical
correlation.

8-204f,w,s,su (208). PATHOLOGICAL CONFERENCE. (1 cr) Good, Ebert, and staff
Presentation of clinical features, necropsy findings, and discussion. Medical and
surgical cases.

64

-I
I



Medicine

8-205f,w,s,su (211). ELECTROCARDIOGRAPHIC CONFERENCE. (1 cr) Tuna

8-21Of,w,s,su (210). INFECTIOUS DISEASE SEMINAR. (Cr ar) Spink, Hall, and staff

8-211f,w,s,su. DISEASES OF THE CARDIOVASCULAR SYSTEM. (Cr ar) Burchell,
Wang, and staff

Clinical and special laboratory aspects of diseases related to the cardiovascular
system with emphasis on consultative and special laboratory skills.

8-212f,w,s,su (205). DISEASES OF THE CHEST, (Cr ar) Ebert and staff
Opportunities to study problems relating to the chest from both the clinical and
laboratory standpoints.

8-213f,w,s,su. DISEASES OF THE KIDNEY. (Cr ar) Tobian and staff
Clinical and laboratory aspects of renal disease and hypertension with emphasis on
consultative, renal dialysis, and irlboratory skills.

8-214f,w,s,su. DISEASES OF DIABETES, ENDOCRINOLOGY, AND METABOLISM.
(Cr ar) Doe, Goetz, and staff

Clinical and laboratory aspects of diseases of endocrinology and metabolism with
emphasis on consultative, special testing. and laboratory skills.

8-215f,w,s,su. DISEASES OF HEMATOLOGY. (Cr ar) Jacob and staff
Clinical and special laboratory aspects of hematology with emphasis on consultative
and special laboratory skills.

8-216f,w,s,su. DISEASES OF GASTROENTEROLOGY. (Cr ar) Zieve, Wilson, and staff
Clinical and special procedure aspects of diseases of gastroenterology with emphasis
On consultative, endoscopy, and laboratory skills.

8-217f,w,s,su. DISEASES OF ONCOLOGY. (Cr ar) Kennedy and staff
Clinical and laboratory aspects of canCer and tumor chemotherapy with emphasis on
consultative, methods of treatment, and laboratory skills.

8-218f,w,s,su (214). CARDIOVASCULAR SEMINAR. (l cr) Wang and staff
Weekly conference on clinical cardiovascular problems, held jointly by the Depart
ments of Medicine, Surgery, and Radiology.

8-220f,w,s,su (203). RESEARCH IN MEDICINE. (Cr ar) Ebert, Frost, Heller, Schultz,
Watson, Lewis, and staff

Clinical or fundamental problem related to internal medicine.

8-221£,w,s,su. TOPICS IN MEDICINE. (Cr ar) Ebert and staff

8-223f,w,s,su. TOPICS IN RELATED BASIC SCIENCE. (Cl' ar) Ebert and staff

MEDICINE

OFFERED AT ROCHESTER

Professor

Howard A. Andersen. M.D., M.s.
(clinical)

Milton W. Anderson, M.D., M.S.
(clinical)

Lloyd G. Bartholomew, M.D., M.S.
Edwin D. Bayrd, M.D., M.S.
Robert O. Brandenburg, M.D., M.S.

(clinical)
Hugh R. Butt, M.D., M.S.
James C. Cain, M.D., M.S. (clinical)
David T. Carr, M.D., M.S. (clinical)
William H. Dearing, M.D., Ph.D.
William T. Foulk, Jr., M.D., M.S.

(clinical)
Earl E. Gambill, M.D., M.S.
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Clifford F. Gastineau, M.D., Ph.D.,
(clinical)

Joseph E. Geraci, M.D., M.S. (clinical)
John B. Gross, M.D., M.S.
Albert B. Hagedorn, M.D., M.S. (clinical)
Lowell L. Henderson, M.D., M.S.

(clinical)
Alan F. Hofman, M.D.
James C. Hunt, M.D., M.S.
James W. Linman, M.D.
William M. McConahey, M.D., M.S.
R. Drew Miller, M.D., M.S.
Carl G. Morlock, M.D., M.S. (clinical)
Donald R. Nichols, M.D., M.S. (clinical)
Arthur M. Olsen, M.D., M.S.
Charles A. Owen, Jr., M.D., Ph.D.
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Howard F. Polley, M.D., M.S.
Raymond D. Pruitt, M.D .• M.S.
Raymond V. Randall, M.D., M.S.
Robert M. Salassa, M.D., M.S.
William G. Sauer, M.D., M.S. (clinical)
Charles H. Slocumb, M.D., M.S.
Randall G. Sprague, M.D., Ph.D.
J. Minott Stickney, M.D., M.S. (clinical)
William H. J. Summerskill, M.D., M.A.
L. Emmerson Ward, M.D., M.S.

(clinical)
Eric E. Wollaeger, M.D., M.S.

Associate Professor
Claude D. Arnaud, M.D.
Kenneth G. Berge, M.D., M.S. (clinical)
Harry F. Bisel, M.D. (clinical)
Edward J. W. Bowie, M.B., B.Ch., M.S.
James C. Broadbent, M.D., M.S.

(clinical)
John A. Callahan, M.D., M.S. (clinical)
Donald C. Campbell, M.D., M.S.

(clinical)
Haddon M. Carryer, M.D., Ph.D.

(clinical)
Earl T. Carter, M.D., Ph.D. (clinical)
Norman A. Christensen, M.D., M.S.

(clinical)
Daniel C. Connolly, M.D., Ph.D.
Talbert Cooper, M.D., M.S. (clinical)
Guy W. Daugherty, M.D., M.S.

(clinical)
Matthew B. Divertie, M.D., M.S.
John F. Fairbairn H, M.D. (clinical)
Norman G. G. Hepper, M.D., M.S.

(clinical)
Kenneth A. Huizenga, M.D., M.S.

(clinical)
William J. Johnson, M.D. (clinical)
John L. Juergens, M.D., M.S. (clinical)
Joseph M. Kiely, M.D., M.S.
Giles A. Koelsche, M.D., Ph.D. (clinical)
William E. Mayberry, M.D., M.S.
Frederic C. McDuffie, M.D.
Charles G. Moertel, M.D., M.S.
George D. Molnar, M.D., Ph.D.
Robert L. Parker, M.D., M.S.
Thomas W. Parkin, M.D., M.S. (clinical)
Gustavus A. Peters, M.D., M.S. (clinicel)
Richard J. Reitemeier, M.D., M.S.
Randolph A. Rovelstad, M.D., Ph.D.
Robert J. Ryan, M.D.
Alexander Schirger, M.D. (clinical)
Donald A. Scholz, M.D., M.S. (clinical)
Harold H. Scudamore, M.D., Ph.D.
Richard M. Schick, M.D., M.S.
Murray N. Silverstein, M.D., Ph.D.
Lucian A. Smith, M.D., M.S.
Ralph E. Smith. M.D. (clinical)
John A. Spittell, Jr., M.D., M.S.
Charles F. Stroebel, M.D., M.S.

(clinical)
L. O. Underdahl, M.D., M.S. (clinic~l)

William E. Wellman, M.D., M.S.
(clinical)
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Assistant Professor

William P. Baldus, M.D., M.S.
Leo F. Black, M.D., M.S.
Henry N. Coleman, HI, M.D.
G. Roy Diessner, M.D., M.S.
F. Edmund Donoghue, M.D., M.S.
Virgil F. Fairbanks, M.D.
Richard H. Ferguson, M.D.
Robert S. Fontana, M.D., M.S.
Robert L. Frye, M.D.
Emilio R. Guiliani, M.D.
Gerald J. Gleich, M.D.
Ralph S. Goldsmith, M.D.
Paul A. Green, M.D., M.S.
David G. Hanlon, M.D., M.S.
Carlos E. Harrison, Jr., M.D., M.S.
Paul E. Hermans, M.D., M.S.
John A. Higgins, M.D., M.S.
Richard W. Hill, M.D., M.S.
David L. Hoffman, M.D.
Harry N. Hoffman H, M.D., M.S.
Llewelyn P. Howell, M.D., M.S.
Gene G. Hunder, M.D., M.S.
Horace K. Ivy, M.D., M.S.
Bruce A. Kottke, M.D., Ph.D.
Robert A. Kyle, M.D., M.S.
Jorge E. Maldonado, M.D., Ph.D.
Harold T. Mankin, M.D., M.S.
John G. Mayne, M.D., M.S
Douglass B. McGill, M.D., M.S.
James R. McPherson, M.D., M.S.
Wallace A. Merritt, M.D., M.S.
George W. Morrow, Jr., M.D., M.S.
Philip J. Osmundson, M.D., M.S.
Sidney F. Phillips, M.B.B.S.
Robert V. Pierre, M.D.
Don C. Purnell, M.D., M.S.
Donald E. Ralston, M.D., M.S.
B. Lawrence Riggs, M.D., M.S.
Sheldon G. Sheps, M.D.
Lynwood H. Smith, M.D.
Donald A. Sones, M.D., M.S.
Ralph E. Spikerman, M.D., M.S.
Cameron G. Strong, M.D., M.S.
Harry A. Swedlund, M.D., M.S.
Richard D. Wagoner, M.D.
Richard E. Weeks, M.D., M.S.
Heinz W. Wahner, M.D., M.S.
J. W. Worthington, Jr., M.D., M.S.
Ralph S. Zitnik, M.D.

Instructor
David L. Ahmann, M.D., M.S.
George L. Allen, M.D.
Carl F. Anderson, M.D.
Philip W. Brown, Jr., M.D., Ph.D.
Mahlon K. Burbank, M.D., M.S.
Alan J. Cameron, M.D.
Douglas T. Coles, M.D.
Joseph J. Combs, M.D.
Richard A. DeRemee, M.D
Edgar R. Dickson, M.D., M.S.
James V. Donadio, Jr., M.D.
Bruce E. Douglass, M.D., M.S.
Richard F. Emslander, M.D.



Allen A. Frethem, M.D., M.S.
Willard S. Gamble, M.D.
Stafford W. Gedge, M.D., M.S.
Colum A. Gorman, M.B., Ch.B., Ph.D.
Richard G. Hahn. M.D.
Norbert O. Hanson. M.D.
John W. Joyce, M.D.
Francis J. Kazmier, M.D., M.S.
Ronald F. Kettering. M.D.
Ralph A. Kilby, M.D.
Malcolm 1. Lindsay, Jr., M.D.
Charles H. McKenna, M.D.
John Merideth, M.D.
Albert D. Newcomer, M.D.
Fred T. Nobrega, M.D.

Medicine

John D. O'Duffy, M.D.
Thomas P. B. O'Donovan, M.D.
Pasquale J. Palumbo, M.D., M.S.
Edward V. Rosenow, III, M.D., M.S.
James B. Ross, Jr., M.D., M.S.
David R. Sanderson, M.D.
Thomas T. Schattenberg, M.D., M.S.
Allan J. Schutt, M.D.
Richard E. Sedlack, M.D., M.S.
Frederick J. Service, M.D.
Deloran L. Thurber, M.D., M.S.
Ross M. Tucker, M.D.
Louis D. Vaughn, M.D., M.S.
Carlo M. Veneziale, M.D., Ph.D.
David M. Wilson, M.D.

A major responsibility of the field of internal medicine is diagnosis. Pa
tients receive a comprehensive diagnostic evaluation in 1 of 23 general diag
nostic sections. The fellow in medicine is charged with the initial independent
diagnostic opinion; and he plans for special diagnostic procedures in consulta
tion with a member of the faculty. Clinical work in the first year in the clinic
and hospitals is scheduled to provide time for reading and library work in prep
aration for advanced assignments and for research work, which is usually
started the second or third year. Each of the general diagnostic sections also
has a special field of interest including allergy, infectious diseases, rheumatol
ogy, cardiovascular and renal diseases, diseases of the chest, metabolic dis
eases, endocrinology, hematology, or gastroenterology. Each of these sections
of medicine has a hospital service in which the subspecialty is of prime con
cern. In the hospital, patients are grouped on a subspecialty service when their
condition requires intensive treatment or continuing observation. More than
500 hospital beds are allotted to medical patients. Residents are assigned quar
terly to most of the subspecialty services through the 3-year residency. This
allows for intensive study in a specialty each quarter. Care of patients is a co
operative responsibility of residents under faculty supervision. Those residents
showing clinical promise are offered increasing responsibility through the 3
year period of study. In addition, subspecialty training programs of 2-year
duration in allergy, cardiovascular diseases, gastroenterology, hematology, in
fectious diseases, nephrology, pulmonary diseases, and rheumatology are avail
able to a limited number of qualified residents who have completed at least 2
years of training in internal medicine.

Didactic lectures play a minor though significant role in graduate medical
education. Daily ward rounds, teaching seminars, and direct collaborative
work with a member of the faculty provide the most important learning media.
Knowledge of appropriate current medical literature augments the learning
value of these seminars, be they large or small, in the hospital clinic, or lab
oratories.

Full-time assignments for at least 6 or 9 months in one of the basic sciences
is required for the minor field for degree candidates. Microbiology, hematology,
pathology, biochemistry, or physiology laboratories offer opportunities for those
seeking careers in research or academic medicine and enrich the graduate
study in internal medicine for any talented physician. It is at this time that all
or most of the original research is done, forming the basis for the graduate
thesis. Those seeking academic careers are advised to use the basic sciences
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as major fields for the degree even though the fellowships are primarily in
medicine.

Residents showing academic promise are urged to avail themselves of these
research opportunities to add depth to their broad exposure to clinical prob
lems.

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

Master's Degree-Offered only under Plan A.

Doctor's Degree-Work leading to the Ph.D. degree is offered.

M 8-85lf,w,s,su (251). GENERAL MEDICAL AND SURGICAL DIAGNOSIS. Staff
Research. Seminar.

M 8-852f,w,s,su (252). MEDICAL HOSPITAL RESIDENCE. Staff
Research. Seminar.

M 8-853f,w,s,su (253). MEDICAL DIAGNOSIS AND HOSPITAL SERVICE. Staff

M 8-854f,w,s,su (254). ADVANCED MEDICAL DIAGNOSIS AND MANAGEMENT.
Staff

M 8-855f,w,s,su (255). ALLERGY (SPECIAL CLINICAL AND LABORATORY TECH
NIQUES). Staff

M 8-856f,w,s,su (256). CLINICAL HEMATOLOGY (SPECIAL CLINICAL AND LAB
ORATORY TECHNIQUES). Staff

M 8-857f,w,.,su (257). GASTROENTEROLOGY (SPECIAL CLINICAL AND LABORA.
TORY TECHNIQUES). Staff

M 8-858f,w,s,su (258). CARDIOVASCULAR DISEASES (SPECIAL CLINICAL AND
LABORATORY TECHNIQUES). Staff

M 8-859f,w,s,su (259). PERIPHERAL VASCULAR DISEASES (SPECIAL CLINICAL
AND LABORATORY TECHNIQUES). Staff

M 8-860f,w,s,su (260). NEPHROLOGY (SPECIAL CLINICAL AND LABORATORY
TECHNIQUES). Staff

M 8-86lf,w,s,su (261). RHEUMATOLOGY (SPECIAL CLINICAL AND LABORATORY
TECHNIQUES). Staff

M 8-862f,w,s,su (262). THORACIC DISEASES (SPECIAL CLINICAL AND LABORA
TORY TECHNIQUES). Staff

M 8-863f,w,s,su (263). INFECTIOUS DISEASES (SPECIAL CLINICAL AND LABORA
TORY TECHNIQUES). Staff

M 8-864f,w,s,su (264). ENDOCRINOLOGY AND METABOLISM (SPECIAL CLINICAL
AND LABORATORY TECHNIQUES). Staff

Ps)' M 8-856f,w,.,su (256). CLINICAL PSYCHIATRY. Staff
Diagnostic and hospital services.

Neur M 8-857f,w,s,su (257). CLINICAL NEUROLOGY. Staff
Diagnostic and hospital services.

HOSPITAL RESIDENCE IN NEUROLOGY. (See section On Neurology)

HOSPITAL RESIDENCE IN PSYCHIATRY. (See section on Psychiatry)

NECROPSY SERVICE. (See Department of Pathology)

HEMATOLOGY. (See Department of Pathology)

RESEARCH WORK ON SELECTED PROBLEMS IN PHYSIOLOGY. (See Department of
Physiology)
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BIOCHEMISTRY. (See Department of Biochemistry)

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

MICROBIOLOGY (MicB)

OFFERED AT MINNEAPOLIS

Professor
Dennis W. Watson, Ph.D., head
Palmer Rogers, Ph.D.,

director of graduate study
Robert W. Bemlohr, Ph.D.
Gerhard K. Brand, M.D.
Martin Dworkin, Ph.D.
Robert A. Good, M.D., Ph.D.
V. William Greene, Ph.D.
Wendell H. Hall, M.D., Ph.D.
Robert K. Lindorfer, Ph.D.
Charles F. McKhann, M.D.
Edwin L. Schmidt, Ph.D.
Henry M. Tsuchiya, Ph.D.
Lewis W. Wannamaker, M.D.

Associate Professor
Dwight L. Anderson, Ph.D.
S. Stephen Chapman, Ph.D.
Howard M. Jenkin, Ph.D.
Russell C. Johnson, Ph.D.

Yoon Berm Kim, M.D., Ph.D.
Gerald M. Needham, Ph.D.
Peter G. W. Plagemann, Ph.D.
James T. Prince, M.S.

Assistant Professor
Arthur Y. Elliott, Ph.D.
Beulah H. Gray, Ph.D.
Dolph Klein, Ph.D.
Edward Savard, Ph.D.
James F. Zissler, Ph.D.

Lecturer
Henry Bauer, Ph.D.
Donna J. Blazevic, M.P.H.
Peter J. Chapman, Ph.D.
Grace M. Ederer, M.S.
Alan B. Hooper, Ph.D.
Alfred G. Karlson, D.V.M., Ph.D.
John M. Matsen, M.D.
Richard Simmons, M.D.

Language Requirement-For the Master's degree, none. For the Ph.D. de
gree, either (a) a collateral field of knowledge as outlined by the graduate fac
ulty in microbiology or (b) a high level of proficiency in one foreign language.

Master's Degree-Offered under Plan A.

Doctor's Degree-Work leading to the Ph.D. degree is offered.
5-0Ilw,s. MICROBES AND MAN. (4 cr, §3-103, §5-105, §Biol 3-013; prereq BioI I-OIl

or 1-002) Chapman, Dagley
Microorganisms in relationship to man and his environment including importance in
the processing and preservation of food, waste disposal and environmental factors,
bacterial products of industrial and pharmaceutical importance, role of microorgan
isms in recycling elements of the biosphere, microorganisms and disease.

5-105f,w,su.00 BIOLOGY OF MICROORGANISMS. (4 cr, §3-103, §Biol 3-013; prereq 5
cr in hiological sciences, Chern 3-302, or #) Dworkin, Chapman, Klein

Lectures, demonstrations, and laboratory exercises in taxonomy, anatomy, pbysiology,
biochemistry, and ecology of microbes. Some emphasis is placed on molecular struc
ture in relation to bacterial function.

5-201 (100).00 MICROBIOLOGY FOR DENTAL STUDENTS. (6 cr) Anderson
Morphology; methods of staining; culture media; methods of identification; prin
ciples of sterilization and disinfection; antibiotics; bacteria and disease; funda-

""Microscope required. Students may obtain use of microscope by purchasing $3 micro
scope cards from the bursar.
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mentals of immunology; oral flora; bacteriology of oral infections, dental caries,
alveolar abscess, and periodontal infection; relationship of oral infection to other
focal and general infections.

5-205 (105),00 MICROBIOLOGY FOR MEDICAL STUDENTS, Brand, Watson, and
staff

Medical bacteriology, immunology, virology, mycology, and parasitology inclusive of
factors that produce an infectious process. Principles and techniques that make pos
sible diagnosis, treatment, and prevention of specific infectious disease.

5-216w (116). IMMUNOLOGY. (3 cr; prereq 3-103 or 5-105 or Bioi 3-013) Gray
Nature of antigens and antibodies; chemical basis of serologic specificity; qualitative
and quantitative aspects of antigen-antibody reacti(}ns; theories of antibody produc
tion; cellular antigens and hlO(}d grouping; nature of complement and its role in
immunol(}gic phenomena; mechanisms of hypersensitivity; hypersensitivity-like states
and immunologic diseases; transplantation and tumor immunity; host-parasite inter
actions.

5-217w (116A). IMMUNOLOGY LABORATORY, (2 cr; prereq 1f5-216) Gray
Laboratory for MieB 5-216.

5-232s (102).00 MEDICAL MICROBIOLOGY, (5 cr; for other than med students; prereq
5-216) Savard

Pathogenic bacteria, fungi, and viroses, especially in their relationship to disease;
principles of infection, pathogenesis, and immunity; emphasis on microbiological
techniques for laboratory diagnosis.

5-311s, MICROBIAL GENETICS. (4 cr; prereq Bioi 3-013 or MicB 5-105, or MicB 3-103,
Bioi 3-021, Bioi 3-032 or #; offered 1972-73 and alt yrs) Zissler

Genetics of bacteria and their viruses. Fine structure of genetic material; genetic
recombination; regulations of DNA, RNA, and protein synthesis.

5-321w (121). PHYSIOLOGY OF BACTERIA. (3 cr; prereq 3-103 or 5-105, 8 cr in or-
ganic chemistry or biochemistry) Rogers

Chemical and physical organization of hacteria as related to function; growth; energy
metabolism including oxidations and fermentations; nutritional requirements; anti
microbial agents; autotrophic mechanisms; microhial differentiation.

5-322w (122). PHYSIOLOGY OF BACTERIA LABORATORY. (3 cr; prereq 5-321, #) Faanes
Bacterial physiology and metabolic analysis techniques.

5-424s. BIOLOGY OF VIRUSES. (4 cr; prereq 5-321 or Bioi 3-021) Plagemann
Structure. composition. and properties of bacterial, plant, and animal viruses; their
interaction with cells and effects on host-cell metabolism; biochemistry of viral
replication; techniques used in study of viruses and viral infections; viral tumori
genesis. Lectures and laboratory.

5-512s (112). GENERAL MYCOLOGY. (3 cr; prereq 3-103 or 5-105 or #; offered when
feasible)

Physiology; genetics; development; ecology; evolution; taxonomy; economic impor
tance of yeasts, molds, actinomycetes, and other fungi.

5-612s (103). ECOLOGY OF SOIL MICROORGANISMS. (4 cr; prereq 3-103 or 5-105, or
Bioi 3-013. #; offered 1972-73 and alt yrs) Schmidt

(Same as Soil 5-612) Soil as a microhabitat; the nature of the microbial population
of soil; in teractions among microorganisms in the soil ecosystem; significant activities
of soil microorganism.

5-97Of,w,s (152). SPECIAL PROBLEMS. (Cr ar; prercq #)

8-110, 8-111, 8-112. MICROBIOLOGY. (5 cr per qtr; prereq organic chemistry, general
biology or #) Staff

Integrated series of lectures on microorganisms including ecology, structure and func
tion, growth, nutrition, pbysiology, metabolism, genetics, virology, immunobiology,
medical microbiology, and host-parasite interactions.

8-12Ow. MICROBIOLOGY LABORATORY. (3 Cf; prereq 8-111, #) Staff
General microbiology and ecology with selected experiments in physiology, virology,
and genetics.
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Instructor
Charles T. Dolan, M.D.

Assistant Professor
Gerald J. Gleich, M.D.
William J. Marlin, Ph.D.
John A. Washington, II, M.D.

-- --------------------------

Microbiology and Immunology

8-1215u. ADVANCED MICROBIOLOGY LABORATORY I. (3 cr; prereq 8-Il2; offered
1st term Summer Session) Kim

Experimentation in immunology and medical microbiology.
8-122su. ADVANCED MICROBIOLOGY LABORATORY II. (3 cr; prereq 8-IlI; offered

1st term Summer Session) Rogers
Experimentation in physiology, genetics, and virology.

8-218f (224). IMMUNOCHEMISTRY AND IMMUNOBIOLOGY. (3 cr; prereq 5-216 or
5-205 or equiv, grad student in microbiology, others by #) Kim

Lectures, a.ssigned reading, and discussion on the immunochemistry and synthesis of
immunoglobulins; antibody synthesis in vitro; regulation of the immune response and
cellular differentiation of immunocompetent systems. Demonstrations of advanced
immunochemical and immunobiological techniques.

8-234 (207). ADVANCED MEDICAL MICROBIOLOGY. (2 cr; prereq #; offered when
feasible) Brand

8-242f,w,s (202). DIAGNOSTIC MICROBIOLOGY. (er ar; prereq grad student in micro
biology, #) Matsen

Laboratory procedures for isolation and identification of microorganisms from pa
tients. Work is carried out in the diagnostic microbiology lahoratories of the hospital.

8-425 (206).00 LABORATORY METHODS, APPLIED ANIMAL CELL CULTURE
AND VIROLOGY. (3 cr; prereq 5-424 or 1[5-424, #; offered when feasible)
Staff

Laboratory exercises on preparation of animal cell cultures; study and laboratory
diagnosis of viral and rickettsial infections.

8-9IOf,w,s (203). SEMINAR. (I cr) Staff
8-920f,w,s (205). ADVANCES IN IMMUNOLOGY. (I cr per qtr) Good, Watson, and staff

Research reports: eVOlution and mechanisms of immune response, cellular and hu...
moral aspects of hypersensitivity, immunological tolerance, autoimmunity and its
relation to disease, and other topics.

8-990f,w,s,su (201). RESEARCH IN MICROBIOLOGY. (Cr and hrs ar)
Graduate students with the requisite preliminary training may elect research, either
as majors or minors.

MICROBIOLOGY AND IMMUNOLOGY

OFFERED AT ROCHESTER

Professor
R. E. Ritts, Jr., M.D., head
Alfred G. Karlson, D.V.M., Ph.D.

Associate Professor
Harold Markowitz, M.D., Ph.D.
Frederic C. McDuffie, M.D.
Gerald M. Needham, Ph.D.

Opportunities are offered for advanced work in microbiology (bacteriology,
mycology, virology, immunology, parasitology). Courses may be taken sepa
rately or in conjunction with minor programs offered to fellows in the Mayo
Graduate School of Medicine who are majoring in clinical fields.
M 8-85lf,w,s,su (251). CLINICAL MICROBIOLOGY AND IMMUNOLOGY. Staff

Experience is offered in routin" and special diagnostic laboratories of bacteriology,
mycology, virology, and immunology,

M 8-852f,w,s,su (252). EXPERIMENTAL MICROBIOLOGY AND IMMUNOLOGY. (Cr
and hrs ar)

Graduate thesis research under supervision of staff.

00 Microscope required. Students may obtain use of microscope by pillchasing $3 micro
scope cards from the billsar.
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Clinical Professor

Harold H. Noran, M.D.
Sidney K. Shapiro, M.D.

Professor
Abe B. Baker, M.D., Ph.D., I,ead,

director of graduate study
James F. Berry, Ph.D.
William E. Bradley, M.D.
John A. Logothetis, M.D., Ph.D.
Joseph A. Resch, M.D.
Joo Ho Sung, M.D.
Kenneth F. Swaiman, M.D.
Fernando Torres, M.D.
David D. Webster, M.D.

Fields of Instruction

M 8-853f,w,s,su (253). LECTURES IN MICROBIOLOGY. Washington, Karlson, Dolan,
Martin, Ritts

Didactic presentation of selected topics in bacteriology, mycology, and virology.
Weekly.

M 8-854, 8-855 (254,255). IMMUNOLOGY. (2 cr per qtr) Gleich, Markowitz, McDuffie,
Ritts

Detection and measurement of antibody, separation and structure of antibody, antigen
and antigen-antibody interaction, nature of complement and its role in immunologic
phenomena, mechanisms of hypersensitivity, theories of antibody production, trans
plantation and tolerance, autoimmunity.

M 8-856 (256). SEMINAR: IMMUNOLOGY. Staff
Current research in immunology and immunochemistry.

NEUROLOGY (Neur)

OFFERED AT MINNEAPOLIS

Associate Professor
Milton Alter, M.D.
Giovanni F. Ayala, M.D.
Harold P. Cohen, Ph.D.
Milton G. Ettinger, M.D.
George C. Flora, M.D.
Robert J. Gumnit, M.D.
William R. Kennedy, M.D., M.S.
Sping Lin, Ph.D.
Francis S. Wright, M.D.

Assistant Professor
Arthur C. Klassen, M.D.
Ruth B. Loewenson, M.D.
Angeline Mastri, M.D.
Alan Rubens, M.D.
Gerald W. Timm, Ph.D.

Master's and Doctor's Degrees-Excellent facilities are available for the
M.S. (Plan A) and Ph.D. degrees in neurology. The minor may be elected in
anatomy, pathology, physiology, or other laboratorY fields. Under ordinarY cir
cumstances the fellowship runs for a period of 3 years, Le., fulfills the require
ments of training for the American Board of Psychiatry and Neurology.

To fulfill the Ph.D. requirements, fellows in neurology must spend a mini
mum of 5 years (6 months to 1 year of which is spent in the basic minor field)
in the program. The Master's degree may be earned in 3 years but usually re
quires an additional year.

Language Requirement-For the Ph.D. degree, reading knowledge of two
foreign languages is required. Routinely acceptable languages are: French,
German, Italian, Russian, and Spanish.
8-200f,w,s,su (208). CLINICAL NEUROLOGY. (Cr and hrs ar) Baker and staff

8-20lf,w,s,su (211). CLINICAL PEDIATRIC NEUROLOGY. (Cr and hrs ar) Swaiman
and staff

8-202f,w,s,su (209). RESEARCH IN NEUROLOGY. (Cr and hrs ar) Baker and staff

8.203f,w,s,su (23IA). APPLIED ELECTROENCEPHALOGRAPHY. (Cr and hrs ar)
Torres

8-204f.w,s,su (231B). APPLIED ELECTROMYOGRAPHY. (Cr and hrs ar) Kennedy
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Neurology

8-205f,w,s,su (233). APPLIED NEUROPATHOLOGY. (Cr and hrs ar) Sung

8·220 (213). NEUROPHARMACOLOGY. (1 cr; offered every 3rd yr) Staff

8-22Iw,s (221). NEUROCHEMICAL ASPECTS OF SELECTED CLINICAL DISORDERS.
(2 cr; offered every 3rd yr) Berry

8-222f,w (248). APPLIED NEUROPHYSIOLOGY. (2 cr; offered every 3rd yr) Bradley

8-223w,s (215). NEUROLOGICAL COMPLICATIONS OF INTERNAL DISEASE. (1 cr;
offered every 3rd yr) Logothetis

8-224s (219). INSTRUMENTATION IN THE BASIC AND NEUROLOGICAL SCIENCES.
(1 cr; prereq #) Wehster and staff

8-225f (229). NEUROPSYCHOLOGY. (1 cr; offered every 3rd yr) Meier

8-226s (236). NEUROMUSCULAR DISEASES. (1 cr; offered every 3rd yr) Kennedy

8.2275 (247). NEUROLOGICAL SPEECH DISORDERS. (1 cr; offered every 3rd yr)

8·228 (246). NEUROGENETCS. (1 Cl; offered every 3rd yr) Alter

8-229su (245). CLINICAL CORRELATIVE NEUROANATOMY. (1 cr)

8-230s (224). INFECTIOUS DISEASES OF THE NERVOUS SYSTEM. (1 cr) Baker

8-23lf,w,s (220). ADVANCED CLINICAL NEUROLOGY. (1 cr) Baker and staff

8-233f,w,s (238). NEUROLOGICAL CLINICAL PATHOLOGICAL CONFERENCE. (1
cr) Baker and staff

8-234f,w,s (217). NEUROPSYCHOLOGY CONFERENCE. (1 cr) Meier

8-235w (218). ADVANCED NEUROPSYCHOLOGY. (2 cr; 1 qtr per yr) Meier

8-236f,w,s,su (228). RESEARCH IN NEUROPATHOLOGY. (Cr and hrs ar) Sung

8-240f,w,s (249). NEUROENGINEERING RESEARCH SEMINAR. (Cr and hrs ar; prereq
#) Timm and staff

Research reports; engineering and medical approaches to organization, development,
and function of the nervous system.

8-701 (225). NEUROOPHTHALMOLOGY. (2 cr; offered every 3rd yr) Baker

8·702 (241). NEURORADIOLOGY. (1 cr, §Rad 8-110; offered alt yrs) Peterson

8-703f,w (210). ADVANCED NEUROPATHOLOGY. (2 cr, §Path 8-701; offered alt yrs)
Sung

8-704f,w,s,su (212). SURVEY OF NEUROPATHOLOGY. (1 cr, §Path 8-702) Sung and
staff

8-705f,w,s,su (226). NEUROLOGICAL-NEUROSURGICAL CONFERENCE. (1 cr, §Surg
8-318, §Rad 0-124) Peterson, Baker

NEUROLOGY

OFFERED AT ROCHESTER

Professor

Donald W. Mulder, M.D., M.S.,
chairman

Joe R. Brown, M.D., M.S.
Kendall B. Corbin, M.D.
Frederic L. Darley, Ph.D.
Norman P. Goldstein, M.D., M.S.
Clark H. Millikan, M.D.
Robert G. Siekert, M.D., M.S.

73

Jack P. Whisnant, M.D., M.S.
Robert E. Yoss, M.D., Ph.D.

Associate Professor

Arnold E. Aronson, Ph.D.
Peter J. Dyck, M.D.
Andrew G. Engel, M.D.
Manuel Gomez, M.D., M.S.
Donald W. Klass, M.D.



Fields of Instruction

E. Douglas Rooke, M.D., C.M., M.S. Robert V. Groover, M.D.
(clinical) Frank R. Howa:d, Jr., M.D.

Joseph G. Rushton, M.D., M.S. (clinical) Instructor
Juergen E. Thomas, M.D., M.S.

(clinical) Robert C. Burton, M.D.
Arthur G. Waltz, M.D. Allen J. D. Dale, M.D., M.S.

Assistant Professor Robert P. Dinapoli, M.D.
Drake D. Duane, M.D.

James A. Bastron, M.D., M.S. William E. Karnes, M.D.
Jerry G. Chutkow, M.D. Donald D. Layton, Jr., M.D.
Raul E. Espinosa, M.D. Manfred D. Muenter, M.D.
Jack D. Grabow, M.D. Burton A. Sandok, M.D.

The fellowship in neurology is normally for a period of 3 years, which is
divided into approximately 1 year of outpatient assignments, 1 year of hospital
experience, and 1 year in the laboratory sciences and other fields related to
neurology. Selected individuals may extend their fellowships to a fourth or
fifth year. In both the outpatient department and the hospitals, fellows work
in close collaboration with the faculty, who are available for consultation and
guidance at all times. In the laboratory sciences and related fields fellows ob
tain experience in neuropathology, neuroanatomy, electroencephalography,
electromyography, funduscopy, and physical medicine and rehabilitation. Ex
perience in psychiatry may also be provided in the fellowship in neurology. In
addition to the practical work, there is an organized series of lectures, confer
ences, and seminars on clinical material, the neurologic literature, and selected
topics in neurology. The sections on neurology are closely associated with the
other medical and surgical sections of the Mayo Clinic as well as with the va
rious clinical and research laboratories.

Language Requirement-For the Ph.D. degree, reading knowledge of two
foreign languages.

Master's Degree-Offered only under Plan A.

Doctor's Degree-Work leading to the Ph.D. degree is offered.
M-8-85Of,w,s,su (250). DIAGNOSIS IN NEUROLOGY. Staff

Research. Senlinar.

M 8-852f,w,s,su (252). HOSPITAL RESIDENCE IN NEUROLOGY. Staff

M 8-857 (257). CLINICAL NEUROLOGY. Staff

M 8-858f,w,s,su (258). BASIC NEUROLOGIC SCIENCES. Staff

M 8-859f,w,s,su (259). NEUROLOGICAL DISEASES OF INFANTS AND CHILDREN.
Staff

NEUROANATOMY. (See Department of Anatomy)

NEUROPATHOLOGY. (See Department of Pathology)

NEUROPHYSIOLOGY. (See Department of Physiology)

NEUROOPHTHALMOLOGY. (See Department of Ophthalmology)

NEUROSURGERY (NSur)

OFFERED AT MINNEAPOLIS

Professor
Shelley N. Chou, M.D., Ph.D.,

acting head
Lyle A. French, M.D., Ph.D.
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Harold I. Buchstein, M.D., M.S.
Leonard A. Titrud, M.D., Ph.D.



Associate Professor
Donlin M. Long, M.D., Ph.D.

Clinical Assistant Professor
Paul S. Blake, M.D.
Robert L. Merrick, M.D., Ph.D.
Erich Wisiol, M.D.

Neurosurgery

Clinical Instructor
Donald L. Erickson, M.D.
John L. Seymour, M.D.

Master's and Doctor's Degrees-Facilities are available for work toward
M.S. (Plan A) and Ph.D. degrees in neurosurgery. The minor may be elected
in anatomy, pathology, physiology, or other laboratory fields. The usual fel
lowship training period in neurological surgery is for a minimum of 4 years;
many of the trainees who obtain advanced degrees remain longer than this
minimal requirement. The minimal period is adjusted to comply with the re
quirements for certification by the American Board of Neurological Surgery.
At least 30 months are spent on clinical neurological surgery, 6 months on
clinical medical neurology and neuropathology; 12 months are spent in the
research laboratories working out under supervision and guidance an experi
mental problem of the trainee's choice. During this 12-month period the trainee
also takes lecture and laboratory work in neuroanatomy and neurophysiology
so that reasonable competence in these fields is obtained.

More extensive training in basic sciences can be obtained in the funda
mental laboratories of the Medical School, which offer numerous graduate
courses related to neurological surgery (see statements of the Departments of
Anatomy, Physiology, Pathology, etc.). Special investigative and research work
in these departments can readily be arranged in the training program. The
proximity of the medical buildings and arrangement of courses afford oppor
tunity for coordination of clinical and laboratory work.

Special courses and conferences in the various clinical departments (pedi
atrics, psychiatry, neurology, radiology, ophthalmology) are attended so that
a well-rounded clinical training is obtained through both didactic courses and
practical clinical experience.

The Department of Neurological Surgery is closely associated in its train
ing with the Department of General Surgery at the University and with the
Section of Neurosurgery at the Mayo Clinic.

8-305 (305). NEUROSURGICAL DIAGNOSIS. (3 cr) Chou, French
The neurosurgical fellow assists in instruction of clinical clerks and interns, and
studies problems in diagnosis in the Outpatient Department and in University
Hospitals.

8-308 (308). NEUROSURGICAL PROBLEMS AND MANAGEMENT. (4 cr) Chou,
French

The neurosurgical fellow acts as house surgeon at University Hospitals.

8·311 (311). OPERATIVE NEUROSURGERY. (4 cr) Chou, French
The neurosurgical fellow acts as first assistant at operations in University Hospitals,
and later may be permitted to operate.

8-316 (316). NEUROSURGICAL RESEARCH. (3 cr) Chou, French
Problems in experimental or clinical surgery.

8-318 (318). NEUROSURGICAL CONFERENCE. (1 cr) Chou, French
Review of X-rays and case histories on neurosurgical service.
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Instructor
Burton M. Onofrio, M.D.
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Fields of Instruction

NEUROSURGERY

OFFERED AT ROCHESTER

Professor
Collin S. MacCarty, M.D., M.S., chairman
Frederick W. L. Kerr, M.D., M.S.
Hendrik J. Svien, M.D., M.S. (clinical)

Assistant Professor
Ross H. Miller, M.D., M.S.
Albert L. Rhoton, M.D.
Thoralf M, Sundt, Jr., M.D.

The development of excellence in surgery of the nervous system is the
primary goal of this 4-year training program. It provides the background in
the neurological sciences now necessary for the practice of surgical neurology
and clinical neurosurgery and will allow the graduate to pursue a purely clini
cal, academic, or investigative career. This program, preceded by 12 months
of general surgery, completes the requirement of the American Board of Neuro
logical Surgery.

Surgical skill is developed first by assisting, then operating under the super
vision of the neurosurgical staff. Competence in the evaluation of neurosurgical
problems is developed by the care and evaluation of a wide variety of elec
tive and emergency neurological and neurosurgical problems. The trainee's di
agnostic skill is further refined by assignments to diagnostic neuology, neura
ophthalmology, electroencephalography, and electromyography. Competence
in neuroradiology is developed by performance and interpretation of a large
number of contrast studies. Virtually all neuroradiologic contrast studies done
at the Mayo Clinic are performed by the neurosurgical fellows aided by a mem
ber of the neuroradiologic staff.

During the period in which the trainees are assigned to the Department
of Basic Neurological Sciences they see pathology specimens obtained at ne
cropsy and at surgery. They attend neuroanatomy and neurophysiology lec
tures and have an opportunity to work on a research problem leading to an ad
vanced degree. The vast amount of material in the pathology museum as well
as the clinical records of patients with neurological disease are available for
fellows who wish to carry out research problems in this phase.

Master's Degree-Offered only under Plan A.

Doctor's Degree-Work leading to the Ph.D. degree is offered.

M 8-85lf,w,s,su (251). SURGERY OF THE NERVOUS SYSTEM. MacCarty, Svien, Miller,
Kerr, Onofrio, Rhoton

Operative technique and study of special problems involved. Seminar. Residence.

M 8-858f,w,s,su (258). BASIC NEUROLOGIC SCIENCES. Staff

NEUROANATOMY. (See Department of Anatomy)

NEUROPATHOLOGY. (See Department of Pathology)

NEUROPHYSIOLOGY, ELECTROENCEPHALOGRAPHY. (See Department of Physiology)

DIAGNOSIS IN NEUROLOGY AND PSYCHIATRY. (See Section on Psychiatry and
Neurology)

76



Professor
Isabel Harris, Ph.D., dean,

director of graduate study

Associate Professor
Florence Brennan, M.A.
Barbara K. Redman, Ph.D.

Nursing

HOSPITAL RESIDENCE IN NEUROLOGY. (See Section on Psychiatry and Neurology)

NECROPSY SERVICE. (See Department of Pathology)

NEUROOPHTHALMOLOGY. (See Department of Ophthalmology)

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

NURSING (Nurs)

OFFERED AT MINNEAPOLIS

Assistant Professor
Marilyne R. Backlund, M.S.
Benita P. Cowlishaw, M.N.
Frances E. Dunning, M.Ed.
Joann R. Hubbard, M.S.
Grace Sarosi, M.S.
EUllenia Taylor, M.A.
Joan M. Tuberty, M.S.N.

The graduate program in nursing extends over 2 academic years and pro
vides the option of a field of concentration in either medical-surgical nursing
or psychiatric nursing. During the second year, students may elect preparation
in clinical supervision, teaching, or may continue study in the clinical nursing
area. Seminars, independent study, and observation and practice in a variety
of laboratory settings are utilized to realize the objectives of the program.
Graduates of the program will possess knowledge and skills which will enable
them to influence and upgrade the health care of patients in a variety of set
tings

Prerequisites-Completion of baccalaureate degree in a nursing program
accredited by the National League for Nursing. Applicants not meeting this
requirement may be considered for admission.

Language Requirement-None.

Master's Degree-Offered under Plan B only.
8-009 (199). SPECIAL TOPICS IN NURSING. (Cr ar)

8-010 (186A-B).0 PROBLEMS IN PHYSIOLOGY. (2-6 cr; prereq ~)

Individual study of a problem relevant to nursing.

8-020 (190). FOUNDATIONS OF NURSING. (3 cr)
Investigation of the role of nursing in promotion of health.

8-021 (181). RESEARCH IN NURSING. (3 cr)
Exploration of needs for research and discussion of possible ways in which selected
research efforts might be undertaken.

8-050 (195).0 PROBLEMS IN NURSING. (1-9 cr; prereq~)
Individual study of a problem.

8-060/8-061 (196A-B). ADVANCED CLINICAL NURSING. (9 cr; prereq 8-102 or 8-203)
Hypothesis generation and testing in general nursing for the purpose of developing
creative and critical approaches to nursing.

8-062 (197). SEMINAR: INTERDISCIPLINARY HEALTH. (3 cr)
Exploration of the relationship of health care to the goal of health.
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Fields of Instruction

8-063 (198). NURSING CONSULTATION. (3 cr)
Study and practice in consultation in nursing care.

8-100 (185A). MEDICAL-SURGICAL NURSING. (6 cr; prereq advanced physiology, men
tal health courses)

General corcepts of man, the life process, health and nursing.

8-101 (I85B). MEDICAL-SURGICAL NURSING. (6 cr; prereq 8-100)
Acute health problems; effects on man's states of health and nursing intervention.

8-102 (185C). MEDICAL-SURGICAL NURSING. (6 cr; prereq 8-101)
Chronic he-alth problems; effects on man's states of health and nursing intervention;
the outpatient clinic and the community as clinical laboratory.

8-200 (191). FOUNDATIONS OF PSYCHIATRIC NURSING. (3 cr; prereq 8-020 or
118-020 )

Concepts and criteria for mental health. Societal influence upon development of
psychiatric nursing and care and treahnent of the mentally ill.

8-201 (192A). PSYCHIATRIC NURSING-INDIVIDUAL PATIENTS. (8 cr; prereq
8-200)

Nurse-patient relationships; examination of effective and ineffective interpersonal
relationships. Supervised clinical experience with individual patients, planning dy
namic nursing care, and participation on interdisciplinary team.

8-202 (192B). PSYCHIATRIC NURSING-GROUPS OF PATIENTS. (3 cr; prereq 8-201)
Supervised experience working with groups. Concepts of development, leadership,
cohesiveness, goals, and functions of therapeutic groups. Examination of use of
various group methods in meeting therapeutic goals.

8-203 (I92C). PSYCHIATRIC NURSING-COMMUNITY. (4 cr; prereq 8-202)
Community mental health problems, community resources, and psychiatric nurse's
role in the community.

8-204 (193). PSYCHOPATHOLOGY. (3 cr; prereq 118-201)
Eclectic approach to dynamics of mental illness.

8-500 (190). NURSING EDUCATION IN THE UNITED STATES. (3 cr; prereq fPsyF
5-151 or IfPsyF 8-502)

Educational programs in nursing within higher educational institutions. Relationship
between professional and liberal education.

8-501 (191). INSTRUCTION IN NURSING. (6 cr; prereq 8·500)
Identification of role of teacher in a clinical setting; use of resources of clinical
area; selected experiences in a school of nursing.

8-502 (192). EVALUATION IN NURSING EDUCATION. (3 cr; prereq 8-501)
Evaluation of student learning based on learning objectives.

8-509. SPECIAL TOPICS IN NURSING EDUCATION. (er ar)

8-550 (195).0 PROBLEMS IN NURSING EDUCATION. (1-9 cr; prereq /:,.)
Individual study of a problem.

8-600 (190). HEALTH CARE INSTITUTIONS AND NURSING LEADERSHIP. (3 cr)
Some aspects inherent in American society (alienation, productivity, roles, youth
emphasis) and their demonstration in health care institutions; the nurse's effects
upon individuals involved in these institutions.

8-601 (191). CLINICAL NURSING LEADERSHIP I. (6 cr; prereq 8-600)
Clinical practice involving extension of patient assessment in various health care
institutions; individual employee assessment and working with and through others to
achieve patient care goals. Consultation and evaluation processes, individual counsel
ing and group dynamics for purpose of creating more positive approaches to care of
individuals.

8-602 (192). CLINICAL NURSING LEADERSHIP II. (3 cr; prereq 8-601)
Clinical practice involving extension of patient assessment in various health care
institutions; working with and through others to achieve patient care goals.

8-609 (199). SPECIAL TOPICS IN NURSING SUPERVISION. (Cr ar)
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Nutrition

NUTRITION (Nutr)

OFFERED AT MINNEAPOLIS AND ST. PAUL

Professor

Paul E. Waibel, chairman
(Animal Science)

Robert J. Meade, vice chairman,
director of graduate study
(Animal Science)

Joseph T. Anderson
(Physiological Hygiene)

Charles F. Code (Mayo
Foundation, Rochester)

John D. Danker (Animal Science)
Robert L. Glass (Biochemistry,

Biological Sciences)
Francisco Grande (Physiological Hygiene)
Lester E. Hanson (Animal Science)
LaVell M. Henderson (Biochemistry,

Biological Sciences)
Ancel Keys (Physiological Hygiene)
Irvin E. Liener (Biochemistry,

Biological Sciences)
Jay C. Meiske (Animal Science)
Lura M. Morse (Nutrition,

Home Economics)
Max O. Schultze (Biochemistry,

Biological Sciences)

Robert J. Sirny (Nutrition,
Home Economics)

Jesse B. Williams (Animal Science)

Associate Professor

Margaret D. Doyle (Nutrition,
Home Economics)

Clifford F. Gastineau (Mayo
Foundation~ Ruchester)

Richard D. Goodrich (Animal Science)
Donald E. OUerby (Animal Science)
Ruth E. Stief (Public Health)
Patricia B. Swan (Nutrition,

Home Economics)
John F. Van PHsum (Biochemistry,

Medical Sciences)

Assistant Professor

James D. Jones
(Mayo Foundation, Rochester)

Ralph A. Nelson
(Mayo Foundation, Rochester)

James W. Nordstrom (Animal Science)
John D. Smith (Animal SCience)
George M. Speers (Animal Science)

Prerequisities-A strong foundation in biological sciences including 1 quar
ter of microbiology, college mathematics through calculus, the equivalent of
a year of general chemistry, a year of organic chemistry, a course in quantita
tive analysis, and a minimum of 2 quarters of college physics. Deficiencies must
be removed before the student can become a candidate for a degree. For mi
nor work, the student must satisfy the nutrition graduate faculty that he has
an adequate background.

Language Requirements-No foreign language is required for the M.S. or
Ph.D. in nutrition. However, an individual adviser may specify one or two
foreign languages for a student's program. A student wishing to have profi
ciency in a foreign language recorded on the transcript must pass the Gradu
ate School Foreign Language Test or be certified as proficient by the appro
priate language department.

Master's Degree--Offered under Plan A and Plan B.

Doctor's Degree--For a major study, the student will be required to de
velop and demonstrate a general competence in nutrition, including a com
prehensive knowledge of basic biochemistry and statistics. In addition, the stu
dent will be expected to develop a minor or coherent program in field (s) of
study closely allied to nutrition, e.g., biochemistry, histology, embryology, anat
omy, microbiology, physiology, and zoology. Thesis work can be conducted
in the area of (a) human nutrition, (b) nOnruminant nutrition (laboratory rat,
swine, and poultry), or (c) ruminant nutrition. General competence in nutri
tion will be required of the student with a nutrition minor.

Note-The following is a listing of courses from which selections for major
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Fields of Instruction

and minor programs are commonly made; other courses are also available.
Detailed descriptions of all courses can be seen in the course listings under the
indicated departments.
AnSc 8-420 (222).0 ENERGY IN ANIMAL NUTRITION. (3 cr; prereq BioG 5-002 or

equiv or #...BioC 5-743 recommended; offered 1972-73 and alt yrs)

AnSc 8-421 (223).° PROTEIN AND AMINO ACID NUTRITION. (3 cr; prereq BioC
5-002 Or equiv 0' #...BioC 5-743 recommended; offered 1972-73 and alt yrs)

AnSc 8-422 (224).0 VITAMIN NUTRITION. (3 cr; prereq BioC 5-742 or #; offered
1971-72 and alt yrs)

AnSc 8-423 (225).° MINERAL NUTRITION. (3 cr; prereq BioC 5-002 or #...BioC 5-742
recommended; offered 1971-72 and alt yrs)

AnSc 8-440 (226).° RUMINANT NUTRITION. (3 cr; prereq BioC 5-002 or #...MicB
5-321 recommended; offered 1972-73 and alt yrs)

AnSc 8-740 (228). CONCEPTS AND DEVELOPMENTS IN RUMINANT NUTRITION. (2
cr; prereq #)

AnSc 8-741 (227). CONCEPTS AND DEVELOPMENTS IN AVIAN NUTRITION. (2 cr;
prereq #; offered 1972-73 and alt yrs)

AnSc 8-742 (229). CONCEPTS AND DEVELOPMENTS IN SWINE NUTRITION. (2 cr;
prereq #; offered 1972-73 and alt yrs)

AnSc 8-840x (212).0 RESEARCH IN ANIMAL NUTRITION. (Cr ar; prereq #)

BioC 5-741/5-742/5-743 (141-142-143). GENERAL BIOCHEMISTRY. (3 cr per qtr;
prereq 1[5-745/5-746 except with ,6., 1 yr organic chemistry and cr in physical
chemistry or 1[Chem 5-501, 5-520, #)

Same as MdBc 5-741/5-742/5-743.

BioC 5-745/5-746 (145-146). GENERAL BIOCHEMISTRY LABORATORY. (3 cr per
qtr; prereq 1[5-741/5-742, 4 cr analytical chemistry, $)

BioC 5-747 (147). ADVANCED BIOCHEMICAL TECHNIQUES. (3 cr; prereq 5-746,
1[5-743, #) Warner

BioC 8-225 (204). TRACER TECHNIQUES. (3 cr; prereq #, 5-743...AgEn 5-000 advised)
Kirkwood

BioC 8-271 (224). VITAMINS. (3 U; prereq 5-743 or #) Schultze

HE 5-361/5-362 (170-171). HUMAN NUTRITION. (3 cr per qtr; prereq BioC 1-301,
Phsl 3-051 or #)

HE 5-363 (176). HUMAN NUTRITION RESEARCH METHODS. (3 cr; prereq 5-362,
BioG 5-002 or 1[BioC 5-002)

HE 5-371 (173). CLINICAL NUTRITION. (3 cr; prereq 5-362, BioG 5-002 or 1[BioC
5-002, or #)

HE 5-391 (174). NUTRITION TOPICS. (1 cr; prereq 5-361) Doyle, Morse, Swan

HE 5-392 (179). READINGS IN NUTRITION. (2 cr; prereq 5-361) Nutrition Division
staff

HE 5-393x (178). CLINICAL PROBLEMS IN NUTRITION. (2-4 cr [2 cr at StP and/or
2 cr at Rochester]; prereq 5-361, BioC 5-002 or 1[BioC 5-002) Rey

HE 8-361/8-362 (270-271). PRINCIPLES OF HUMAN NUTRITION. (3 cr per qtr;
prereq 5-361, #) Nutrition Division staff

HE 8-395x (279). SEMINAR: NUTRITION. (1 cr; prereq #) Nutrition Division staff

HE 8-396x (295).° HOME ECONOMICS PROBLEMS. (1-5 cr per qtr; prereq jI) Nutri
tion Division staff

Nut< 8-745 (298). SEMINAR. (1 cr [may be repeated for crJ; prereq jI) Staff

PubH 5-380 (191). APPLIED HUMAN NUTRITION. (3 cr; prereq #) J Anderson, Stief
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Nutrition

NUTRITION

OFFERED AT ROCHESTER AND ST. PAUL

Professor
Charles F. Code, M.D., Ph.D.

Associate Professor
Clifford F. Gastineau, M.D., Ph.D.

Assistant Professor
Ralph A. Nelson, M.D., Ph.D., head
James D. Jones, Ph.D.

Mayo Graduate School of Medicine annually offers fellowships for study
in nutrition and dietetics. Holders of these fellowships are able to obtain gradu
ate credit in courses which may be applicable to an advanced degree in the
fields of home economics (emphasizing nutrition) and nutrition. The fellow
ships are offered to provide opportunities that will qualify dietitians for posi
tions in metabolic research, clinical dietetics, and teaching. Supervision is by
the faculty of the Mayo Graduate School in medicine, physiology, and biochem
istry. The clinical, laboratory, and research facilities of the Mayo Graduate
School, the Mayo Clinic, and St. Marys Hospital are available for training and
research.

Applicants for the fellowship program must concurrently apply for admis
sion to the Graduate School of the University of Minnesota if they wish to
be considered as potential candidates for a Master's degree. Failure to be ac
cepted as a candidate for an advanced degree will not necessarily rule out the
possibility of holding a I-year fellowship in nutrition and dietetics.

The fellow's I-year program at Rochester has considerable flexibility and
is planned individually with the candidate. It usually includes the majority
of the courses listed below.

Upon completion of the fellowship program at Rochester, the student who
desires an advanced degree must plan for further study on the Twin Cities
Campus of the University of Minnesota. Degree programs must conform to
the general requirements for advanced degrees as stated in the current Gradu
ate School Bulletin.

The minor or related fields usually chosen are in such fields as biochem
istry, education, physiology, or public health. The work in residence on the
Twin Cities Campus generally follows the fellow's I-year program in Roches
ter, although in certain cases some work on the Twin Cities Campus might
be advised in advance of the year of study at Rochester. If research or teach
ing assistantships are not available for the period of study on the Twin Cities
Campus, the Mayo Graduate School fellowship will be continued, provided
the fellow's progress in the program is satisfactory.

Prerequisites-A B.S. degree and a completed dietetic internship approved
by the American Dietetic Association.

HE M 5-373 (177). METABOLIC BASIS FOR THERAPEUTIC NUTRITION. (4 cr;
prereq 1\5-393 or #) M Jones

Physiological and biochemical basis for dietary treatment; exploration of dietary
principles as related to adequate nutrition. Dietary case presentation.

HE M 5-391 (174). NUTRITION TOPICS. (1 cr; prereq 5-361) Jones, Victor

HE M 5-393 (178). CLINICAL PROBLEMS IN NUTRITION. (2 cr; prereq HE 5-361 or
equiv; offered at St. Marys Hospital in Rochester) Victor
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HE M 8-371 (273). ADVANCED DIET THERAPY WITH CLINICAL EXPERIENCE.
(4 cr; prereq HE 5-371 or equiv, #; offered at Sf. Marys Hospital in Rochester)
Victor

Three months in clinical dietetics; daily hospital rounds with the medical staff, plan
ning of therapeutic diets for various diseases, and responsibility for providing dietetic
treatment for patients on one clinical service. Work is under supervision of a section
of medicine and the Department of Dietetics, St. Marys Hospital. Lectures and con
ferences.

HE M 8-373 (272), HUMAN METABOLIC STUDIES IN HEALTH AND DISEASE. (4
cr; prereq HE 5-371 or equiv; offered at Rochester) Goldsmith, Nelson

Three months in a metabolic unit affords opportunity to learn principles, procedures,
and dietary techniques employed in conducting research studies of a metabolic na
ture; experience and responsibility in planning and executing such studies. Work is
supervised by the Departments of Medicine and Physiology. Conferences and group
discussions.

M 8-85lf,w,s,su (251). RESEARCH IN BASIC NUTRITION OR METABOLISM. Berge,
Code, Gastineau, Feldt, Goldsmith, Jones, Nelson

Research project concerned with a problem in human or animal nutrition or with
physiologic or biochemical nutritional problems.

M 8-852f (290). CURRENT CONCEPTS IN APPLIED NUTRITION. (2 cr) Nelson

M 8-8641,w,s,sn (264). ENDOCRINOLOGY AND METABOLISM. Gastineau, Nelson
Obesity clinic, seminar, and biweekly discussions of endocrine problems (along with
medical fellows).

OBSTETRICS AND GYNECOLOGY (Obst)

OFFERED AT MINNEAPOLIS

Professor
John J. Sciarra, M.D., Ph.D., head,

director of graduate study
Erlio Gurpide, Ph.D.
Konald A. Prem, M.D.

Associate Professor
Harry Foreman, M.D.

Assistant Professor
Leon L. Adcock, M.D.
George E. Tagatz, M.D.

Language Requirement-For the Ph,D. degree, either (a) two foreign lan
guages or (b) one foreign language and the option of a collateral field of
knowledge. Routinely acceptable languages are French, Gennan, and Span
ish.

Master's Degree-Offered only under Plan A.

Doctor's Degree-Work leading to the Ph.D. degree is offered.
8-201/8-20218-203/8.204 (201.202·203-204). ADVANCED OBSTETRICS AND GYN-

ECOLOGY. (Cr ar; required of Ist-yr fellows)
Includes service in the University Hospitals or Hennepin County General Hospital
with ample experience in diagnosis, care, and treatment (operative and nonopera
tive) of patients. Facilities for study of pro~lems and cases of unusual interest.

8-205/8-206/8-207/8-208 (205-206-207-208). ADVANCED OBSTETRICS AND GYN
ECOLOGY 11. (Cr ar; required of 2nd-yr fellows)

Similar to Obst 8-201/8-202/8-203/8-204, but more advanced, both in clinical and
research aspects oi the subjects adapted to the increased training and experience.

8-209/8-210/8-211/8-212 (209-210-211-212). ADVANCED OBSTETRICS AND GYN
ECOLOGY 111. (Cr ar; required of 3rd-yr fellows)

Similar to Obst 8-205/8-206/8-207/8-208, but more advanced.
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Assistant Professor
John E. Faber, M.D., M.S.
Carl E. Johnson, M.D., M.S.
Roger D. Kempers, M.D., M.S.
Raymond A. Lee, M.D., M.S.
George D. Malkasian, M.D., M.S.
Reginald A. Smith, M.D., M.S.

Instructor
CharIes R. Fish, M.D.
Edward O. Jorgensen, M.D.
Richard S. Sheldon, M.D., M.S.

Obstetrics and Gynecology

8-213/8-214/8-215 (213-214-215). STAFF CONFERENCE SEMINAR. (Cr ar; for fel
lows and grad students)

Presentation and discussion of original work and reports upon current literature in
obstetrics and gynecology.

8-216/8-217/8-218/8-219 (216-217-218-219). RESEARCH. (Cr ar; reqnired of 3rd-yr
fellows, who must complete a satisfactory thesis during the yr; elective for 2nd
yr fellows or other properly qualified grad students)

Clinical and laboratory research on problems in obstetrics and gynecology.

8-221/8-222/8-223/8-224 (221-222-223-224). CLINICAL OBSTETRICS AND GYNE
COLOGY. (Cr ar; required of tchg fellows)

Diagnosis and treatment, with special study of selected cases. Clinic in the Out
patient Department of University Hospitals.

OBSTETRICS AND GYNECOLOGY

OFFERED AT ROCHESTER

Professor
David G. Decker, M.D., M.S. (clinical),

head
Edward A. Banner, M.D., M.S. (clinical)
Joseph H. Pratt, M.D., M.S. (clinical)
Richard E. Symmonds, M.D., M.S.

( clinical)
Robert B. Wilson, M.D., M.S. (clinical)

Associate Professor
Leonard A. Aaro, M.D., M.S. (clinical)
M. Elizabeth Mussey, M.D., M.S.

( clinical)
John S. Welch, M.D., M.S. (clinical)
Tiffany J. Williams, M.D. (clinical)

Opportunity is available for extensive experience in diagnosis and treat
ment of gynecologic diseases and obstetrics. Studies in basic sciences are
incorporated during the period of clinical training. Experience in operative
surgery is obtained in gynecologic surgical sections. Seminars and conferences
are held regularly.

Through special arrangements each resident is assigned for a period of
6 months to the Cook County Hospital in Chicago, Illinois, where he receives
special training in obstetrics.

An appointment for advanced training in gynecologic surgery is offered
approximately every 2 years to an individual who has completed a residency
in obstetrics and gynecology.

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

Master's Degree-Offered only under Plan A.

Doctor's Degree-Work leading to the Ph.D. degree is offered.
M 8-85If,w,s,su (8-851). DIAGNOSIS. Wilson, Faber, Mussey, Banner, Decker, Johnson,

Smith, Aaro, Kempers, Malkasian, Fish, Jorgensen, Sheldon
Principally in relatbn to obstetrics and gynecologic conditions. Research. Seminar.
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M 8-852f,w,s,su (252). CLINICAL OBSTETRICS AND GYNECOLOGY. Wilson, Faber,
1tussey, Banner, Decker, Johnson, Smith, Aaro, Kempers, Malkasian, Fish,
Jorgensen, Sheldon

Diagnosis and treatment with special study of selected obstetric and gynecologic
cases. Residence. Seminar.

M 8-853f,w,s,su (253). OPERATIVE SURGERY. Pratt, Welch, Symmonds, Williams, Lee

ANATOMY FOR GENERAL SURGEONS. (See Department of Anatomy)

SURGICAL AND FRESH TISSUE PATHOLOGY. (See Department of Pathology)

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

OPHTHALMOLOGY (Opth)

OFFERED AT MINNEAPOLIS

Professor
John E. Harris, M.D., Ph.D., head,

director of graduate study
John P. Wendland, M.D., M.S.

Associate Professor
William L. Fowlks, Ph.D.
William Knobloch, M.D.

Clinical Associate Frofes>or
Llewellyn E. Christensen, M.D.
Robert Fink, M.D.
Harry Friedman, M.D.
Walter L. Hoffman, M.D., M.S.
Richard C. Horns, M.D., M.S.
Bourne Jerome, M.D.
Douglas L. Johnson, M.D., M.S.
Robert H. Monahan, M.D.

Harry Plotke, M.D.
Irving Shapiro, M.D.
George Tani, M.D., M.S.
Howard A. Shaw, M.D.

Assistant Professor
David E. Eifrig, M.D.
Robert D. Letson, M.D.
William B. Rathbun, Ph.D.

Clinical Assistant Professor
Richard Ellingson, M.D.
Charlotte Hill, M.D.
Robert Rocknem, M.D.
Robert Wohlrabe, M.D.

Clinical Instructor
Martin Bruhl, M.D.
Rene Pelletier, M.D.

Graduate work in the field of ophthalmology is available to qualified
physicians who wish to prepare themselves for the private practice of this
specialty or to gear their training toward a career of teaching or research in
the basic science or clinical aspects of ophthalmology. The wide variety of
ophthalmologic problems presented at the University Hospitals, Hennepin
County General Hospital, St. Paul-Ramsey Hospital in St. Paul, and the
Veterans Hospital in Minneapolis provides an excellent core for clinical train
ing and insures adequate surgical experience for each individual fellow. The
department's laboratory facilities and its staff are available to all for research
in basic or clinical studies of the specialty. Regardless of his ultimate aim,
each fellow spends a period of time in the laboratory familiarizing himself
with the research problems of ophthalmology. Those wishing to prepare them
selves for teaching and research in ophthalmology are provided additional
opportunities for training along these lines.

Master's Degree-Work toward the Master's degree is provided in the
department. Individuals who desire such a degree are encouraged but not
required to take an additional year of training. Minor fields for the Master's
degree are taken in one of the basic science disciplines by special arrange-
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Ophthalmology

ment with the department involved. Particular emphasis is given to such fields
as physiology, biophysics, biochemistry, microbiology, etc. The Master's degree
is offered only under Plan A.

Doctor's Degree-A Ph.D. degree is offered in ophthalmology, however, the
individual desiring the Ph.D. is encouraged to take it in one of the basic sci
ences, doing his research on some ophthalmologic problem appropriate to his
major subject.

The listed course work is required of all graduate students whether they
are working toward a degree or not. Opth 8-101, 8-131, 8-141, and 8-151 are
offered on a continuing basis throughout the 3-year program. Opth 8-151
covers the basic subjects of physiology, biophysics, biochemistry, pharmacology,
etc., as they apply to the practice of ophthalmology. The remainder of the
courses (with the exception of Opth 8-142, 8-153, and 8-154) are presented
once during the 3-year program.
8-IOl£,w,s,su (200). CLINICAL OPHTHALMOLOGY. (6 cr per qtr) Harris and staff

8-I02s,f (211). EXTERNAL DISEASES. (1 cr per qtr) Wendland and staff

8-I03f,w,s (212). MEDICAL OPHTHALMOLOGY. (1 cr per qtr) Nerenberg

8-104s (210). RADIOLOGY OF THE EYE, ORBIT, AND HEAD. (1 cr) Peterson

8-106 (217). STRABISMUS MANAGEMENT. (1 cr per qtr) Letson

8-I07su (218). OCULAR ANATOMY. (1 cr; prereq regis med fellow in ophthalmology
residency training program)

8-121£ (206). REFRACTION. (1 cr) Tani

8-I22w,s (213). PHYSIOLOGIC OPTICS. (1 cr per qtr) Ellingson, Jerome

8-131£,w,s,su (201). PRACTICAL OCULAR SURGERY. (3 cr per qtr) Harris and staff

8-I4lf,w,s (202). OCULAR PATHOLOGY CONFERENCE. (I cr per qtr) Monahan and
staff

8-142 (216). OPHTHALMIC PATHOLOGY LABORATORY. (2 cr) Monahan and staff

8-I43f,w (209). PATHOLOGY OF THE EYE. (I cr per qtr) Monahan and staff

8-15lf,w,s,su (203). BASIC AND APPLIED OPHTHALMOLOGY. (2 cr per qtr) Harris
and staff

8-152 (214). OPHTHALMOLOGY LABORATORY. (9 cr) Harris and staff

8-153 (215). RESEARCH IN OPHTHALMOLOGY. (Cr ar) Harris and staff

8-154 (204). SEMINAR: OPHTHALMOLOGY. (Cr ar) Harris and staff

8-70lf,w,s (205). NEUROOPHTHALMOLOGY. (1 cr per qtr) Wendland, Baker, and
staff

OPHTHALMOLOGY

OFFERED AT ROCHESTER

Professor
John W. Henderson, M.D., M.S., head
Robert W. Hollenhorst, M.D., M.S.

Associate Professor
John A. Dyer, M.D., M.S. (clinical)
Thomas P. Keams, M.D., M.S.
Theodore G. Martens, M.D., M.S.

(clinical)
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Assistant Professor
Thomas J. Kirby, Jr., M.D., M.S.

Instructor
Paul G. Belau, M.D., M.S.
Roger W. Neault, M.D., M.S.
Fenwick C. Riley, M.D.
Dennis M. Robertson, M.D., M.S.
James C. Trautmann, M.D.



Professor

John H. Moe, M.D., head

Clinical Professor
Harry B. Hall, M.D.
Malvin J. Nydahl, M.D., M.S.

Fields of Instruction

Residents 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 laboratory sciences and ophthalmic research are
available.

Language Requirements-For the Ph.D. degree, either (a) two foreign lan
guages or (b) one foreign language and the option of a collateral field of knowl
edge.

Master's Degree-Offered only under Plan A.

Doctor's Degree-Work leading to the Ph.D. degree is offered.
M 8-85lf,w,s,su (251). REFRACTION AND OPHTHALMIC MYOLOGY. Martens, Dyer,

Belau
Theory of refraction, retinoscopy, diagnosis of refraction errors of the eye, prescribing
of lenses, disturbances of motility of the eyes, orthoptics and strabismus surgery.
Prescribing and fitting contact lenses.

M 8-852f,w,s,su (252). CLINICAL OPHTHALMOLOGY. Henderson, Kirby, Neault, Rob
ertson

Diagnosis and treatment of diseases of the eye and its adnexa.

M 8-853f,w,s,su (253). MEDICAL AND NEUROLOGIC OPHTHALMOLOGY. Hollen
horst, Kearns, Riley, Trautmann

Ophtbalmology and ophthalmoscopy as they pertain to the fields of internal medicine
and neurology.

M 8-854f,w,s,su (254). OPHTHALMIC SURGERY. Henderson, Neault, Robertson
A 9-months' hospital service.

ANATOMY OF THE ORBIT. (See Department of Anatomy)

PATHOLOGY OF THE EYE. (See Department of Pathology)

ORTHOPEDIC SURGERY (OrSu)

OFFERED AT MINNEAPOLIS

Associate Professor

James H. House, M.D., M.S"
director of graduate study

Robert B, Winter, M.D.

Clinical Associate Professor
Walter Indeck, M.D.
Edward H. O'Phelan, M.D., M.S.

Master's Degree-Four-year fellowships are offered to students working
toward a graduate degree in orthopedic surgery. This work is carried on at
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 Graduate School of Medicine. The Mas
ter's degree is offered only under Plan A.

Doctor's Degree-Work leading to the Ph.D. degree is offered.
8-401 (401). ORTHOPEDIC CONFERENCE. (3 cr) House, Moe, and staff

Review of X-rays and case histories of patients on the orili.opedic inpatient or out
patient service.
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Orthopedic Surgery

8-403 (403). FRACTURES. (5 cr) Gustilo and staff
The orthopedic fellow acts as house surgeon on the fracture service at Hennepin
County General Hospital.

8-404. FRACTURES. (5 cr) Comfort and staff
The orthopedic fellow acts as house surgeon on the fracture service at St. Paul
Ramsey Hospital.

8-405 (405). ORTHOPEDIC DIAGNOSIS. (3 cr) Moe, House. and staff
The orthopedic fellow assists in instruction of clinical clerks and interns and studies
problems in diagnosis in the Outpatient Department and University Hospitals.

8-407 (407). PEDIATRIC ORTHOPEDICS. (5 cr) Moe, Winter, and staff
The orthopedic fellow acts as house surgeon at Gillette Hospital for Crippled
Children.

8-408 (408). ORTHOPEDIC PROBLEMS AND MANAGEMENT. (5 cr) Moe, House, and
staff

Tbe orthopedic fellow acts as house surgeon at University Hospitals.

8-409. ORTHOPEDIC PROBLEMS AND MANAGEMENT. (5 cr) Moe, Winter, House,
and staff

The orthopedic fellow acts as house surgcon on the fracture service at Fairview
Hospital.

8-410 (410). ORTHOPEDIC PATHOLOGY. (2 cr) Moe, House, and staff
Seminar for systematIc revic\.\' of pathology of ossified tissues and soft tissues of the
extremities.

8-411 (411). ORTHOPEDIC OPERATIVE SURGERY. (5 cr) Moe, House, and staff
The orthopedic fellow acts as first assistant at operations at University Hospitals and
later may be permitted to operate.

8-412 (412). ORTHOPEDIC ANATOMY. (2 cr) Moe, House, and staff
The orthopedic fellow dissects upper and lower extremities and aids in instruction of
medical students in anatomy of the extremities.

8-416 (416). ORTHOPEDIC RESEARCH. (5 cr) Moe and staff
Problems in experimental or clinical surgery. University Hospitals.

ORTHOPEDIC SURGERY

OFFERED AT ROCHESTER

Professor
Mark B. Coventry, M.D., M.S., head
William H. Bickel. M.D., M.S.
Edward D. Henderson, M.D., M.S.

(clinical)
John C. Ivins, M.D., M.S. (clinical)
Joseph M. Janes, M.D., M.S.
Patrick J. Kelly, M.D., M.S.
H. Herman Young, M.D., M.S. (clinical)

Associate Professor
Einar W. Johnson, Jr., M.D., M.S.

( clinical)
Lowell F. A. Peterson, M.D., M.S. (clinical)

Assistant Professor
Anthony J. Bianco, Jr., M.D., M.S.
Richard S. Bryan, M.D.
Ronald L. Lindscheid, M.D., M.S.

Instructor
James H. Dobyns, 1"!.D.
Hamlet A. Peterson, M.D" M.S.

Orthopedic surgery at the Mayo Graduate School of Medicine includes
congenital deformities of childhood, such as clubfeet, dislocated hips, torticollis,
etc., in addition to acquired deformities of the extremities and spines of chil
dren and adults. All fractures, recent and old; bone and joint infections, acute
or chronic; bone and soft tissue tumors of the extremities and spine are cared
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Fields of Instruction

for. In addition, members of this department are in charge of hand surgery,
performing tendon grafts, capsulotomies, tenotomies, and the allied procedures
that are necessary for the rehabilitation of the crippled hand whether it be
from a congenital deformity or acquired through trauma, arthritis, or other
disease process. An active emergency service at the St. Marys and Methodist
Hospitals handles emergency cases in close cooperation with the Departments
of General Surgery, Neurosurgery, Plastic Surgery, etc. All orthopedic inpa
tients are cared for in the St. Marys and Methodist Hospitals.

To cope successfully with such a broad field the surgeon must have a sound
general surgery training. The Mayo Graduate School of Medicine is prepared
to give the full 4 years of training in orthopedic surgery that are required for
certification by the American Board of Orthopedic Surgery, including general
surgery requirements.

At the present time fourteen 4-year residencies are available annually for
those showing a special interest and aptitude for orthopedic surgery. The
surgery includes orthopedic diagnosis, operative and nonoperative orthopedics,
service in specialties closely allied to orthopedic surgery, and a minor in
orthopedic basic sciences. Gross specimens and microscopic slides of all ortho
pedic conditions are readily available for study while regularly scheduled
lectures cover the field of surgical pathology, anatomy, orthopedic research,
and muscle physiology. Three seminars in orthopedic surgery are held weekly
during the academic year and there is a weekly fracture conference during
which all emergency cases are reviewed in detail. Basic science seminars are
held on a regularly scheduled program.

Residents majoring in orthopedic surgery are given ample opportunity
to serve as senior residents in the operating room and outpatient clinic. Senior
residents, under staff supervision, likewise care for the orthopedic patients in
the Rochester State Hospital. Four chief resident associates are on assignment
with their own services.

Through special arrangements, each resident majoring in orthopedic surgery
at the Mayo Graduate School of Medicine spends either 6 months at an off
campus children's hospital, where intensive experience in the care of orthopedic
conditions in children may be secured, or in a similar assignment at the Mayo
Clinic.

Residents majoring in the field of orthopedic surgery may also take work
in physiology, neurology, anatomy, physical medicine, or experimental surgery.

The present permanent staff is composed of 17 full-time consultants.

Master's Degree-Offered only under Plan A.

Doctor's Degree-Work leading to the Ph.D. degree is offered.
M 8-85lf,w,s,su (251). ORTHOPEDIC DIAGNOSIS. Coventry and staff

History taking and physical examination of orthopedic cases. Braces, material and
construction, measurements and fitting; application and use of plaster of paris; inter
pretation of radiograms of orthopedic cases; care of nonsurgical and postoperative
cases. Seminar.

M 8-852f,w,s,su (252). ORTHOPEDIC SURGERY. Coventry and staff
One year in service for fellows majoring in orthopedic surgery. Seminar.

ORTHOPEDIC ANATOMY. (See Department of Anatomy)

SURGICAL AND FRESH TISSUE PATHOLOGY. (See Department of Pathology)
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Otolaryngology

Students majoring in orthopedic surgery may also take work in necropsy
service, physiology, neurology, and physical medicine. For details, see those
departments.

OTOLARYNGOLOGY (Otol)

OFFERED AT MINNEAPOLIS

Professor
Michael M. Paparella, M.D., head,

director of graduate study
Arndt J. Duvall, III, M.D., M.S.
Frank M. Lassman, Ph.D.
W. Dixon Ward, Ph.D.
Henry L. Williams, Jr., M.D., M.S.

Clinical Professor
Jerome A. Hilger, M.D., M.S.
Albert Hohman, M.D.
Conrad J. Holmberg, M.D.
Robert E. Priest, M.D., M.S.

Clinical Associate Professor
John S. Huff, M.D.
Severin H. Koop, M.D.
Hyman M. Paisner, M.D.

Kurt Pollack, M.B.
Robert J. Richardson, M.D.
Melvin E. Sigel, M.D.
George V. Tangen, M.D.

Assistant Professor
Lawrence R. Boies, Jr., M.D.
Mary J. Capps, Ph.D.
Sung K. Juhn, M.S.
Cedric A. Quick, M.B.

Clinical Assistant Professor
John D. Banovetz, M.D.
David J. Buran, M.D.

CUnical Instructor
Ekren Gozum, M.D.
Morton C. Kane, M.D.

The residency program of the Department of Otolaryngology is designed
to provide training both in clinical and experimental aspects of otolaryngology.
Rotations at the University Hospitals, the Minneapolis Veterans Administration
Hospital, St. Paul-Ramsey County Hospital, and Hennepin County General
Hospital provide a wide range of material for clinical training and surgical
experience. The several research laboratories of the department provide oppor
tunities for independent research in a variety of areas of otolaryngology. These
include the laboratories of psychoacoustics, electronmicroscopy, biochemistry,
histochemistry, temporal bone pathology, audiology, and vestibular physiology.

All residents in the program spend 1 year in general surgery and 4 years
in otolaryngology. During the last 4 years each resident (fellow) is required
to spend time in basic or applied research toward preparation of an acceptable
thesis for a Master's Degree in otolaryngology.

Master's Degree-All residents (fellows) in otolaryngology are required to
complete all requirements for a Master's degree. The degree is offered under
PlanA.

Doctor's Degree-A Ph.D. degree is offered for the occasional fellow with
a strong interest in academic otolaryngology. Additional time will be spent in
basic research.
8-220. RESEARCH IN OTOLARYNGOLOGY. (18 cr) Paparella

8-230. CLINICAL OTO-RHINO-LARYNGOLOGY. (6 cr per qtr) Paparella, Duvall, and
staff

Diagnostic and management instruction and experience in all phases of clinical oto
rhinolaryngology. Both in-patient and out-patient services are provided at the Uni
versity of Minnesota, St. Paul-Ramsey, Hennepin County General, and :Minneapolis
Veterans Administration Hospitals.
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8-231. SURGERY OF THE EAR, NOSE, AND THROAT. (4 cr per qtr) Paparella, Duvall,
and staff

Surgical training and experience with a broad scope of surgical problems encountered
in otorhinolaryngology provided at the University of Minnesota, St. Paul-Ramsey,
Hennepin County General, and Minneapolis Veterans Administration Hospitals.

8-232. MAXILLOFACIAL SURGERY. (1 cr per qtr) Staff
Basic science principles and management principles of maxillofacial diseases. Prob
lems of maxillofacial trauma. Experience with these problems in the hospitals of the
training program, especially the county hospitals.

8-233. PLASTIC AND RECONSTRUCTIVE SURGERY OF THE HEAD AND NECK. (1
cr per qtr) Staff

Teaching and practical training for otolaryngologic cosmetic surgery, with emphasis
on rhinoplasty and otoplasty.

8-234. ANATOMY OF THE HEAD AND NECK AND TEMPORAL BONE DISSECTION.
(2 cr per qtr) Paparella

Head and neck anatomy is learned from cadaver material through programmed
learning. Temporal bones are dissected to learn anatomy and to practice all otologi
cal surgical procedures.

8-235. ROENTGENOLOGY OF THE HEAD AND NECK. (2 cr) Staff
Experience in X-ray diagnostic procedures for otolaryngologic problems.

8-236. PHARMACOLOGY IN OTOLARYNGOLOGY. (2 cr) Staff
General principles of pharmacology as they relate to otolaryngology.

8-237. ENDOSCOPY. (2 cr) Duvall
InstnlCtion, didactic and practical, in laryngoscopy, esophagoscopy, bronchoscopy,
and mediastinoscopy. General management principles stressed.

8-238. PATHOLOGY OF THE EAR, NOSE, AND THROAT. (2 cr per qtr) Paparella,
Duvall

Gross pathology and histopathology of diseases of the ear, nose, throat, and related
regions.

8-239.0TONEUROLOGY. (2 cr per qtr) Paparella, Duvall, Capps
Instruction and experience in diagnosis and management of otoneurological prob
lems, including training in electronystagmographic analysis of vestibular function.

8-240. ALLERGY. (2 cr) Quick
Concepts and management of otolaryngologic allergy.

8-241. TUMOR CLINIC. (1 cr per qtr) Staff
Clinical head and neck oncology including consideration of etiology, treatment (both
surgical and nonsurgical), and other principles of management.

8-242. AUDIOLOGY OF SPEECH PATHOLOGY. (2 cr) Lassman
Fundamentals of audiology and speech pathology. Measurement and description of
disorders of hearing, speech, and language in children and adults. Peripheral vs.
central differential diagnostic signs, hearing aids. Special educational management
of children and adults. Community resources.

8-243. INTRODUCTION TO RESEARCH METHODOLOGY. (2 cr) Wald, Capps, and
staff

Basic introduction to such topics as statistical methods, experimental design and
execution of otolaryngological research. Required for all first-year otolaryngology
residents.

8-244. SEMINAR: CURRENT LITERATURE. (1 cr per qtr)
Critical analysis of the literature. Presentation and discussion of selected articles
required for all residents.

8-245. MASTER'S THESIS RESEARCH. (Cr ar) Staff

8-246. PH.D. THESIS RESEARCH. (Cr ar) Staff

90

l
I



Otolaryngology and Rhinology

OTOLARYNGOLOGY AND RHINOLOGY

OFFERED AT ROCHESTER

Professor

Kenneth D. Devine, M.D. (clinical)

Associate Professor
Douglas T. R. Cody, M.D.C.M., Ph.D.,

head
Henry A. Brown, M.D., M.S. (clinical)
Clifford F. Lake, M.D., M.S. (clinical)

Assistant Professor

John C. Lillie, M.D., M.S.
James B. McBean, M.D.

Instructor

Lawrence W. DeSanto, M.D.

A 4-year residency program is offered in otolaryngology and rhinology. In
addition, a year of general surgery training is required by the American Board
of Otolaryngology and is prerequisite to the otolaryngology residency. It may
be completed at the Mayo Graduate School or other approved programs of
general surgery. The general surgery experience at the Mayo Clinic is designed
for maximal benefit to the otolaryngologist.

During the otolaryngology program, residents are offered training in dis
eases of the ear, including nemo-otology, pediatric otology and audiology; in
nonmalignant and malignant diseases of the nose and paranasal sinuses;
physiologic nasal surgery; laryngology and head and neck surgery; and related
basic sciences. Usual assignments are 9 months as a junior resident at the
Rochester Methodist Hospital and 15 to 21 months as a senior resident at the
Rochester Methodist Hospital and the outpatient facilities of the Mayo Clinic.

Three months on a hospital thoracic service provides experience in endo
scopy and diseases of the chest. Nine months of the last year are spent as a
chief resident associate. Under the direction of a member of the Mayo Clinic
staff, the chief resident associate is responsible for the diagnostic evaluation,
therapy, and rehabilitation of patients. This period is divided between the
Rochester State Hospital and the Rochester Methodist Hospital.

From 6 to 12 months are spent studying a basic science related to oto
laryngology. Although it is possible during a 6-month period for the resident
to carry out a research project and to write a thesis in partial fulfillment of
the requirements for the M.S. degree in otolaryngology and rhinology, the
time ordinarily is not sufficient to complete a research degree. Twelve months
is usually a sufficient period of time to fulfill the research requirements for
the M.S. or Ph.D. degree in otolarynology and rhinology. Among opportunities
available are courses in surgical anatomy of the head and neck, cadaver surgery
of the ear and nose, and microsurgery of the ear on laboratory material.

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

Master's Degree--Offered only under Plan A.

Doctor's Degree--Work leading to the Ph.D. degree is offered.

M 8-85lf,w,s,su (251). CLINICAL OTOLARYNGOLOGY AND RHINOLOGY. Cody,
Brown, Lake, :McBean, Cody, Devine, Lillie
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Instructor
Frederick H. Lott, M.D.

Richard D. Estensen, M.D.
Donald F. Gleason, M.D., Ph.D.
Kenneth Osterberg, M.D.
Osias Stutman, M.D.

Assistant Profe.vsor
\V. Robert Anderson, M.D.
Miguel M. Azar, M.D., Ph.D.
Robert E. T. Rydell, M.D.

Fields of Instruction

Theory and practice with differential diagnosis and treabnent of diseases of the ear,
nose, paranasal sinuses, pharynx, and larynx; their relation to general diagnosis.

M 8-852f,w,s,su (252). PREOPERATIVE AND POSTOPERATIVE CARE OF PATIENTS.
Brown, Lake, McBean, Cody, Devine, Lillie

Treatment of complications.

M 8-853f,w,s,su (253), OPERATIVE OTOLARYNGOLOGY AND RHINOLOGY. Brown,
Lake, McBean, Cody

Hospital residence, resident in operating service. Cadaver surgery, microsurgery of
the ear on fresh anatomic material.

M 8-854f,w,s,su (254). OPERATIVE OTOLARYNGOLOGY AND RHINOLOGY. Brown,
Lake, McBean, Cody, Devine, Lillie

Senior resident service.

M 8-855f,w,s,su (255). ADVANCED AUDIOLOGY. Hedgecock
Tests of hearing; evaluation of speech disorders for purposes of diagnosis and as a
basis for advising use of hearing aids; edlicational therapy,

SURGICAL AND FRESH TISSUE PATHOLOGY. (See Deparbnent of Pathology)

ANATOMY OF THE HEAD AND NECK. (See Department of Anatomy)

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

PATHOLOGY (Path)

OFFERED AT MINNEAPOLIS

Professor

Robert A. Good, M.D., Ph.D.,
head, director of graduate study

A. B. Baker, M.D., Ph.D.
Ellis S. Benson, M.D.
Jesse E. Edwards, M.D.
Robert Hebbel, M.D., Ph.D.
Paul H. Lober, M.D., Ph.D.
Lee W. Wattenberg, M.D.
Edmond J. Yunis, M.D.

Associate Professor
Barbara A. Burke, M.D.
John I. Coe, M.D.

Prerequisites-Graduate students who desire to take their major work in
pathology must present credits for the equivalent of the first 2 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 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. French, German, and Russian
are acceptable languages.

Master's Degree-Offered only under Plan A.

Master's Degree with Designation in Pathology-Given only after 3 years of
work.

Doctor's Degree-The Ph.D. degree with designation in pathology may be
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Pathology

awarded after completion of 3 or more years in graduate work and presentation
of a thesis of high quality.

5·101 (101). PATHOLOGY. (3 cr; p.ereq regis 1st yr med school) Good, Hebbel, and staff
General pathology.

5-102 (102). PATHOLOGY. (2 cr; prereq 5-101) Good, Hebbe!, and staff
Special pathology.

5·103. PATHOLOGY. (3 cr; prereq regis med soph) Good, Hebbel, and staff
Special pathology.

5·104x (104). AUTOPSIES. (Cr ar; prereq 5-102 or 5-103) Good, Hebbel

5-105 (105). DISEASES OF THE KIDNEY. (3 cr; prereq 5-102 or 5-103) Hebbel

5-106 (106). DISEASES OF THE HEART. (I cr; prereq 5-102 Or 5-103) Edwards

5-107. INTRODUCTORY CYTOPATHOLOGY. (2 cr; prereq grad med or 5-102 or 5-103
or ~)

5-1I0x (110). SEMINAR: PATHOLOGY. (I cr per qtr; prereq 5-102 or 5-103) Good

5-llIx (Ill). CONFERENCE ON AUTOPSIES. (I cr per qtr; prereq 5-102 or 5-103)
Good

5-112 (112). DIAGNOSIS OF TUMORS. (Cr ar; prereq 5-102) Hebbel

5-1I3x (113). SURGICAL PATHOLOGY. (Cr ar; pre"eq 5-102 or 5-103) Hebbe!

5-120 (120). DISEASES OF THE LUNGS. (I cr; prereq 5-102) Staff

5-121 (121). DISEASES OF THE ALIMENTARY TRACT. (1 cr; prereq 5-102) Hebbel

5-122 (122). BASIC SCIENCE OF CANCER. (3 cr; prereq MdBc 5-100 or equiv) Wat-
tenberg

5-140 (140). SEMINAR: EXPERIMENTAL PATHOLOGY. (I cr) Halberg

5-141 (141). PROBLEMS IN EXPERIMENTAL PATHOLOGY. (Cr and hrs ar) Halberg

5-160 (1I4). DISEASES OF THE LIVER. (I cr; prereq 5-102)

5-161 (161). FORENSIC PATHOLOGY. (2 cr; prereq 5-104 or equiv or l',) Coe

8-20b (201). RESEARCH. (Cr and hrs ar; grad students with necessary preliminary
training may elect research, either as majors or minors in pathology)

8-207 (207). RESEARCH IN EXPERIMENTAL PATHOLOGY. (Cr and hrs ar) Halberg

8-701 (lIS). ADVANCED NEUROPATHOLOGY. (Cr ar, §Neur 8-703) Baker

8-702 (1I9). SURVEY OF NEUROPATHOLOGY. (Cr ar, §Neur 8-704)
Examination of specimens from current autopsies.

PATHOLOGY

OFFERED AT ROCHESTER

Professor
David C. Dahlin, M.D., M.S.,

chairman, Surgical Pathology
Archie H. Baggenstoss, M.D., M.S.
Robert C. Bahn, M.D., Ph.D.
Malcolm B. Dockerty, M.D., C.M., M.S.
Alfred G. Karlson, D.V.M., Ph.D.
Edward H. Soule, M.D.
Lewis B. Woolner, M.D., M.S.

Associate Professor
Arnold L. Brown, Jr., M.D.,

chairman, Anatomic Pathology
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Edgar G. Harrison, Jr., M.D., M.S.
George P. Sayre, M.D., M.S.
Roy G. Shorter, M.D.
Jack L. Titus, M.D., Ph.D.

Assistant Professor
Hamo Okazaki, M.D.

Instructor
John A. Carney, M.B.B.Ch., Ph.D.
George M. Farrow, M.D.
Keith E. Holley, M.D.
Jurgen Ludwig, M.D.
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Fields of Instruction

Experimental and Anatomic Pathology-The activities of this section are
service pathology and research. Service pathology includes approximately 1,000
autopsies per year and the interpretation of renal, jejunal, and hepatic biopsies.
From these activities, the resident gains a thorough foundation in anatomic
pathology. The specific programs may be individualized according to the prim
ary specialty of the resident. Residents in pathology spend 9 months on the
autopsy service, which includes neuropathology. Opportunities for study and
investigation are provided. Further experiences in any aspect of anatomic
pathology or in research activities are available according to the needs and
interests of the resident. Residents in specialties other than pathology spend
approximately 3 months as junior residents. Their further activities are ar
ranged according to their needs and interests; such programs may be entirely
research or entirely service experience or some mixture of these activities.

A large number of teaching conferences and seminars are held in the sec
tion. These include: daily organ review of interesting current cases, weekly
liver conferences which include both review of biopsies and didactic instruc
tion in liver diseases, weekly kidney conferences which utilize both review of
biopsies and didactic instruction, weekly cardiac conferences at which current
cardiac cases are reviewed and clinical-pathologic correlation carried out,
twice-weekly brain-cutting seminars, weekly neuropathology conference at
which subjects are presented by residents. Each resident carries out a study
of a problem of interest to him and presents the results.

Active research programs within the section utilize the techniques of histo
chemistry, fluorescent microscopy, biochemistry, electron microscopy, tissue
culture, computer technology, radioautography, cytogenetics, and animal exper
imentation including germ-free animals. Available for study is a large collec
tion of operative and postmortem specimens, both gross and microscopic,
indexed as to organ and disease, and over 50,000 photomicrographs and photo
graphs of gross specimens.

Surgical Pathology-The laboratories of surgical pathology receive immedi
ately all tissues removed at operations. 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 reviewed by residents and dis
cussed at daily conferences that correlate clinical symptoms and results of
laboratory tests with pathologic findings. All gross specimens are preserved
at least 20 years and all microscopic slides are preserved indefinitely so that
original material may be available for pathologic research. By means of daily
experience in the laboratory in the microscopic examination of tissues supple
mented by weekly demonstrations, each resident has an opportunity to study
approximately 10,000 surgical specimens over a 9-month period. Material from
some 50,000 cytologic smears (annually) are also available for study.

In addition to participation in the many formal seminars and conferences
conducted by the staff, residents have the opportunity for investigation.

M 8-85lf,w,s,su (251). GENERAL PATHOLOGY. (8 cr per qtr) Baggenstoss, Bahn,
Brown, Holley, Ludwig, Okazaki, Sayre, Titus

Autopsy service.

M 8-852f,w,s,su (252). SEMINAR: PATHOLOGY. (1 cr per qtr) Baggenstoss, Bahn,
Brown, Holley, Ludwig, Okazaki, Sayre, Titus
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M 8-853f,w,s,su (253). CONFERENCE ON AUTOPSIES. (1 cr per qtr) Baggenstoss,
Bahn, Brown, Holley, Ludwig, Okazaki, Sayre, Titus

M 8-854f,w,s,su (254). DISEASES OF THE LIVER. (2 cr per qtr) Baggenstoss

M 8-855f,w,s,su (255). DISEASES OF THE HEART. (1 cr per qtr) Titus

M 8-856f,w,s,su (256). DISEASES OF THE KIDNEY. (1 cr per qtr) Holley

M 8-857f,w,s,su (257). PROBLEMS IN EXPERIMENTAL PATHOLOGY. Baggenstoss,
Bahn, Brown, Holley, Ludwig, Okazaki, Sayre, Titus

M 8-858f,w,s,su (258). NEUROPATHOLOGY. (8 cr per qtr) Okazaki, Sayre

M 8-859f,w,s,su (259). PROBLEMS IN NEUROPATHOLOGY. Okazaki, Sayre

M 8.860f,w,s,su (260). COMPUTER APPLICATIONS TO PATHOLOGY. Bahn

M 8-86lf,w,s,su (261). ELECTRON MICROSCOPY. Baggenstoss, Brown, Holley, Titus

M 8-862f,w,s,su (262), HISTOCHEMISTRY. Bahn, Holley

M 8-863f,w,s,su (263). TISSUE CULTURE. Titus

M 8-864f,w,s,su (264). CHROMOSOMAL STUDIES. Titus

M 8-865f,w,s,su (265). AUTORADIOGRAPHY. Brown, Titus

M 8.866f,w,s,su (266). PROBLEMS IN COMPARATIVE PATHOLOGY. Karlson and staff

M 8-867f,w,s,su (267). GENERAL PATHOLOGY-SURGICAL PATHOLOGY. (8 cr per
qtr) Carney, Dahlin, Dockerty, Farrow, Harrison, Soule, Woolner

M 8-868f,w,s,su (268). LECTURES: SURGICAL PATHOLOGY. (2 cr per qtr) Carney,
Dahlin, Dockerty, Farrow, Harrison, Soule, Woolner

M 8-869f,w,s,su (269). DEMONSTRATION CONFERENCES ON SURGICAL PATH
OLOGY. (4 cr per qtr) Carney, Dahlin, Dockerty, Farrow, Harrison, Soule,
Woolner

M 8-870f,w,s,su (270). CYTOLOGY. (3 cr per qtr) Dahlin, Harrison, Soule, Woolner
M 8-871f,w,s,su (271). OBSTETRIC AND GYNECOLOGIC PATHOLOGY. (1 cr per qtr)

Dockerty

M 8-872f,w,s,su (272). BONE PATHOLOGY. (1 cr per qtr) Dahlin

M 8-873f,w,s,su (273). ORAL PATHOLOGY. (1 cr per qtr) Dahlin

M 8-874f,w,s,su (274). PROBLEMS IN SURGICAL PATHOLOGY. Carney, Dahlin, Dock
erty, Farrow, Harrison, Soule, Woolner

M 8-885f,w,s,su (285). SOFT TISSUE PATHOLOGY. (1 cr per qtr) Soule

Clinical Pathology

Professor
Charles A. Owen, M.D., Ph.D.
James W. Linman, M.D.
Frank T. Mahel', M.D., Ph.D.

Associate Professor
Edward J. W. Bowie, M.D.
Paul Didisheim, M.D.
John H. Thompson, Jr., Ph.D.
Welby N. Tauxe, M.D., M.S.

Assistant Professor
Virgil F. Fairbanks, M.D.
Ladislav P. Novak, Ph.D.
Robert V. Pierre, M.D.
Howard F. Taswell, M.D., M.S.
Heinz W. Wahner, M.D., M.S.

Instructor
Michael B. O'Sullivan, M.D.

Three programs in clinical pathology are offered: (a) a 2-year program as
part of a 4-year course in pathology leading to eligibility for examination and
certification by the American Board of Pathology in the combined fields of
anatomic and clinical pathology; (b) a 3-year program in clinical pathology
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Fields of Instruction

alone leading to eligibility for examination and certification by the American
Board of Pathology in the field of clinical pathology; and (c) courses in specific
fields of clinical pathology available to residents in any specialty of medicine.
In each program, the requirements for an advanced degree may be fulfilled in
part.

These programs consist of lectures, demonstrations, and actual performance
of tests in the laboratories of microbiology, chemistry, parasitology, blood
coagulation, blood banking, renal tests, gastrointestinal tests, diagnostic uses
of radioisotopes, hematology, and serology.

Graduate students may be assigned to one or all of these laboratories to
learn the methods used as aids in clinical diagnoses. They may, also, conduct
original research in any of the laboratOries.
M 8-875f,w,s,su (275). PARASITOLOGY. (4 cr per qtr) Thompson

M 8-876f,w,s,su (276). HEMATOLOGY. (8 cr per qtr) Linman, Pierre, O'Sullivan

1\1 8-877f,w,s,su (277). HEMATOLOGIC ENZYMOLOGY AND GENETICS. (2 CT per
qtr) Fairbanks

M 8-878f,w,s,su (278). IMMUNOHEMATOLOGY AND BLOOD BANKING. (8 cr per
qtr) Taswell

M 8-879f,w,s,su (279). RADIOISOTOPES. (8 cr per qtr) Fairbanks, Novak, Owen, Tauxe,
Wahner

M 8-880f,w,s,su (280). COAGULATION, (3 cr per qtr) Didisheim, Owen, Thompson,
Bowie

1\1 881£,w,s,su (281). SEROLOGY. (2 cr per qtr)

M 8-882f,w,s,su (282). ANALYSIS OF GASTRIC CONTENTS, URINE, AND CEREBRO
SPINAL FLUID. (2 CT per qtr)

M 8-883f,w,s,su (283). STUDIES OF RENAL, PANCREATIC, LIVER, AND ADRENAL
FUNCTION, (3 cr per qtr) Maher

M 8-884f,w,s,su (284). RESEARCH PROBLEMS. Owen and staff

BIOCHEMISTRY. (See Department of Biochemistry)

DIAGNOSTIC MICROBIOLOGY. (See Department of Microbiology)

PEDIATRICS (Ped)

OFFERED AT MINNEAPOLIS

Professor

John A. Anderson, M.D., Ph.D., chairman
Lewis 'W'o \Vannamaker, M.D.,

director of graduate study
Ray C. Anderson, M.D., Ph.D.
Robert A. Good, M.D., Ph.D.
William Krivit, M.D., Ph.D.
Russell J. Lucas, Jr., M.D.
Alfred F. Michael, M.D.
Paul G. Quie, M.D.
Richard B. Raile, M.D.
John W. Reynolds, M.D.
Kenneth F. Swaiman, :M.D.
Robert A. Ulstrom, M.D.
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Homer D. Venters, M.D.
Robert L. Vernier, M.D.
James G. White, M.D.

Clinical Professor

Paul F. Dwan, M.D.

Associate Professor
David M. Brown, M.D.
Adnan S. Dajani, M.D.
John M. Matsen, M.D.
Bernard L. Mirkin, M.D., Ph.D.
James H. Moller, M.D.
Mark E. Nesbit, M.D.
Arthur R. Page, M.D.



r--------------------------

I

Pediatrics

Krishna M. Saxena, M.D., D.C.H.
Harvey L. Sharp, M.D.
Robert W. ten Bensel, M.D.
Warren J. Warwick, M.D.
Francis S. Wright, M.D.

Assistant Professor
Barbara A. Burke, M.D.

C. Carlyle Clawson, M.D.
Robert Otto Fisch, M.D.
Henry S. Sauls, M.D.

Clinical Assistant Professor
Edward N. Nelson, M.D.

The Department of Pediatrics offers broad opportunities for graduate train
ing in the general field of pediatrics as well as in subspecialties related to the
field. The graduate training program permits the candidate to complete the
requirements for the specialty of pediatrics established by the American Board
of Pediatrics. Highly qualified candidates desiring to pursue a full-time career
in teaching and research in the field of pediatrics or to pursue further graduate
work in certain subspecialties of pediatrics may extend their clinical training
program to include further training in the basic fields of medicine appropriately
related to the field of pediatrics.

In general, fellowships are planned for a 3- to 4-year period following com
pletion of an internship. Three years of clinical work satisfies the requirements
for certification by the Specialty Board in Pediatrics. An additional 1 to 2
years are required to complete work for the M.S. or Ph.D. degree. The gradu
ate work includes clinical training in all practical aspects of pediatrics. The
candidate may participate in clinical or laboratory research programs while
preparing a thesis on such work and qualifying for examination for the M.S.
degree. Candidates desiring advanced basic science training programs may
fulfill their minor and major requirements for a Ph.D. degree. Research oppor
tunities will be provided in either the basic science departments or in the
laboratories of the Department of Pediatrics. Considerable flexibility in the
graduate training program pursued by the candidate is permitted. The 2-year
clinical training program may be interrupted in favor of an opportunity for
further orientation in the basic fields of medicine. Following completion of
minor basic science requirements for the Ph.D. degree, the candidate may
then return to the clinical department to complete his specialty requirements.

Following completion of 2 years of clinical training, qualified candidates
may extend their clinical program 1 or more years by securing additional
training in the fields of pediatric cardiology, endocrinology, neurology, allergy,
psychiatry, and pathology.

The clinical experience in pediatrics is obtained in the outpatient and in
patient services of the University of Minnesota Hospitals and affiliated hos
pitals. The affiliated hospitals are the Hennepin County General Hospital,
the St. Paul-Ramsey Hospital, the Children's Hospital of St. Paul, and the
Variety Club Heart Hospital. Extensive clinical experience in premature and
newborn care, communicable and infectious diseases, heart disease, pathology,
neurology, child psychiatry, endocrinology and metabolism, immunology, neph
rology, hematology, and community pediatrics is provided.

Prerequisites-General understanding of bacteriology, immunology, pathol
ogy, physiology, and biochemistry.

Minor-Students are required to carry a minor in one of the fundamental
branches or allied fields.
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Fields of Instruction

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

Master's Degree-Offered only under Plan A.

Doctor's Degree-Courses leading to the Ph.D. may be arranged with mem
bers of the graduate faculty.

8-200f,w,s,su (200). GRADUATE SEMINAR: PEDIATRICS. (Iv. cr) J Anderson and
staff

8-202f,w,s,su (202). PEDIATRIC CLINICS. (Cr and hrs ar; prereq #) J Anderson and staff

8-204f,w,s,su (204). RESIDENCY IN PEDIATRICS. (Cr and hrs ar; prereq #) Staff
Two- to four-month rotations on the outpatient, inpatient, and special pediatric
services of the University Hospitals, Hennepin County General Hospital, Chil
dren's Hospital of St. Paul, and St. Paul-Ramsey Hospital.

8-206f,w,s,su (206). PEDIATRIC SPECIAL INTEREST. (Cr and hrs ar; for grad students
who have completed at least IV. years of general grad pediatric training; prereq
#) Staff

Advanced clinical and basic training in one or more of the following special fields:
neurology, cardiology, pathology, endocrinology and metabolism, hematology, im
munology, nephrology, infectious diseases, and conlmunity pediatrics. Clinical train
ing is obtained in the inpatient and outpatient services of University and affiliated
hospitals. Training in basic sciences related to these fields may be obtained in pre
clinical divisions of the Medical School.

8-208f,w,s,su (208). PEDIATRIC RESEARCH. (Cr ar; prereq #) J Anderson, R Anderson,
Good, Krivit, Michael, Raile, Wannamaker

PEDIATRICS

OFFERED AT ROCHESTER

Professor

Gunnar B. Stickler, M.D., Ph.D., head
James W. DuShane, M.D.
Alvin B. Hayles, M.D., M.S.
George B. Logan, M.D., M.S.

Associate Professor

Edmund C. Burke, M.D., M.S. (clinical)
Manuel R. Gomez, M.D., M.S.
Lloyd E. Harris, M.D.
Stephen D. Mills, M.D., M.S. (clinical)
William H. Weidman, M.D., M.S.

Assistant Professor

E. Orner Burgert, Jr., M.D., M.S.

I nstrtl ctOT

Mark D. Cloutier, M.D.
Robert H. Feldt, M.D., M.S.
Robert V. Groover, M.D.
Edward J. O'Connell, M.D.
Donald G. Ritter, M.D., M.S.

The Department of Pediatrics of the Mayo Clinic and the Mayo Graduate
School of Medicine provides opportunities for graduate training in all aspects
of pediatrics. Clinical internships (1 year) and residencies for 2 years of train
ing are offered as a broad educational background for general pediatrics, ful
filling the requirements of the American Board of Pediatrics for certification
in the specialty and equipping the candidate for medical practice in this field.

The program includes experience in the care of acute and chronic diseases
of the usual type as well as complex diagnostic problems in hospitalized chil
dren. Outpatient clinic services include children with acute illnesses and those
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with unusual problems referred to the Mayo Clinic. Clinical experience with
newborn and premature infants as well as all aspects of preventive pediatrics
is afforded through the Well Child Clinics. Time is devoted to child psychia
try under the direction of the faculty in child psychiatry where experience
is gained in evaluating children with emotional and psychosomatic disorders
and application of the various techniques of psychotherapy.

Advanced training in clinical subspecialties such as pediatric allergy, pe
diatric cardiology, pediatric endocrinology and metabolism, pediatric gastro
enterology, pediatric neurology, pediatric nephrology, pediatric hematology,
and child psychiatry is available to qualified individuals for 1 or more addi
tional years. Opportunity for participation in laboratory programs in pathol
ogy, hematology, chemistry, and physiology leading to the M.S. degree is
offered in the third year for those desiring to pursue such research opportuni
ties. In addition, selected individuals may fulfill the requirements for the Ph.D.
degree.

Fellows participate in seminars and conferences covering growth and de
velopment, fluid balance and renal function, metabolism, hematology, cardi
ology, allergy, roentgenology, neurology, and case presentations of ambulatory
and hospitalized patients.

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

Master's Degree-Offered only under Plan A.

Doctor's Degree--Work leading to the Ph.D. degree is offered.

M 8-85lf,w,s,su (251). DIAGNOSIS OF MEDICAL AND SURGICAL DISEASES OF IN
FANTS AND CHILDREN. Staff

Seminar.

M 8-852£,w,s,su (252). HOSPITAL RESIDENCE. Staff
Diagnosis and care of sick infants and children.

M 8-853f,w,s,su (253). CHILD HEALTH.
Diagnosis and care of sick infants and children of the cOOlffiunity under direction of
consultants.

M 8-854f,w,s,su (254). CARE OF NEWBORN AND WELL INFANTS.
St. Marys Hospital newborn nursery and Mayo well-baby clinic.

M 8-855f,w,s,su (255). 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.

M 8-856£,w,s,su (256). PEDIATRIC CARDIOLOGY. Staff

M 8-857£,w,s,su (257). PEDIATRIC ALLERGY. Staff

M 8-858f,w,s,su (258). PEDIATRIC HEMATOLOGY

M 8-859f,w,s,su (259). PEDIATRIC ENDOCRINOLOGY

M 8-86Of,w,s,su (260). PEDIATRIC NEPHROLOGY

CHILD PSYCHIATRY. (See Department of Psychiatry and Neurology)

PEDIATRIC NEUROLOGY. Staff

RESEARCH IN PATHOLOGY, BIOCHEMISTRY, OR PHYSIOLOGY. (See these depart
ments)
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PHARMACEUTICS (Phm)

OFFERED AT MINNEAPOLIS

Professor
Edward G. Rippie, Ph.D., head,

director of graduate study
( pharmaceutics)

Hugh F. Kabat, Ph.D., head,
department of clinical pharmacy, and
director of graduate study (hospital
pharmacy)

Associate Professor
Robert H. Miller, Ph.D.
John D. McRae, Ph.D.

Assistant Professor
Kenneth W. Miller, Ph.D.
Kenneth G. Nelson, Ph.D.

Pharmaceutics offers a selection of courses in physical pharmacy and hos
pital pharmacy. The pharmaceutics program with emphasis in physical phar
macy and biopharmaceutics is designed for the student who desires to prepare
himself for a career in education, industry, or research. The hospital pharmacy
program, leading to a master of science degree in hospital pharmacy, is de
signed for the student who desires a responsible supervisory and managerial
position in the hospital pharmacy.

Program in Hospital Pharmacy

Prerequisites-A degree from a college of pharmacy and an exceptional
scholarship record. Evidence of personal capability and fitness for work in
the hospital field is likewise necessary in each case and will be considered
an essential requirement for admission.

Language Requirement-Knowledge of a foreign language may be waived
upon petition to the Graduate School.

Minor Fields-The choice of minor fields of study may vary considerably
depending on the research interest of the student. The selection of courses will
be made after consultation with the student's adviser.

Master's Degree-Either Plan A or Plan B is acceptable.

Program in Pharmaceutics

Prerequisites-A degree from a college of pharmacy and an exceptional
scholastic record. Consideration will also be given to applicants who are gradu
ates of institutions other than colleges of pharmacy provided their undergradu
ate courses satisfy the prerequisites for the graduate courses in pharmaceu
tics. The record must show completion of mathematics courses through dif
ferential equations and statistics. These courses can be completed after ad
mission to the Graduate School. In addition, 1 year of physical chemistry is
prerequisite to a number of required courses in the department.

Language Requirement-For the Master's degree, either (a) one foreign lan
guage or (b) a collateral field of knowledge with the consent of the director
of graduate study. For the Ph.D. degree, the option of (a) two foreign lan
guages, (b) one foreign language and a collateral field of knowledge with the
consent of the director of graduate study, or (c) two collateral fields of knowl
edge with the consent of the director of graduate study.
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Minor-The choice of the particular courses to be presented in fulfillment
of a minor in graduate work will be made after consultation with the student's
adviser.

Master's Degree-Offered under both Plan A and Plan B.

Doctor's Degree-Work leading to the Ph.D. degree is offered.
5-520 (123).0 VETERINARY SCIENCE. (3 CI; prereq Phsl 3·070, Phd 5-102 or equiv)

(Same as VPP 5-520). Specialization course. Professional interrelationships between
pharmacists and veterinarians, disease problems of domestic animals, and animal
pharmacology.

5-670 (160). BIOPHARMACEUTICS. (3 cr; prereq 5-640) K Miller
Drug absorption, distribution, metabolism, and excretion in the human.

5-680 (161). DRUG INFORMATION EVALUATION. (3 cr; prereq 5-600, 5-670) K Miller
Critical evaluation of data on drug effectiveness.

5·690 (165).0 COSMETICS AND DERMATOLOGICAL PREPARATIONS. (3 cr; prereq
5-640) R Miller

Pharmaceutical aspects of cosmetics and dermatological preparations.

5-692/5-694 (166-167).0 PHARMACEUTICAL MANUFACTURING. (3-5 cr per qtr;
prereq 5-640, MedC 5-490, or #) R Miller

Production and control of pharmaceutical preparations on a pilot plant scale. Form
ula development and product stabilization.

5·696 (168).0 PREPARATION OF PARENTERAL PRODUCTS. (3 cr; prereq #) Nelson
Principles and procedures involved in manufacture of parenteral products.

5-699 (173).0 SPECIAL PROBLEMS IN PHARMACEUTICS. (Cr ar; prereq #) Staff
Problems in formulation, production, and evaluation of pharmaceutical products.

5·700 (170). HOSPITAL PHARMACY ADMINISTRATION I. (2 cr; prereq #) Kabat
History, classification, organization, and functions of the departments in a hospital
in relation to the pharmacy service.

5-701 (171). HOSPITAL PHARMACY ADMINISTRATION II. (3 cr; prereq 5-700, #)
Kabat

Development, organization, responsibility, and administration of hospital pharmacy
services.

5·702 (172). HOSPITAL PHARMACY SURVEY. (1 cr; prereq 5-701, #) Kabat

8·100 (201).0 SEMINAR: PHARMACEUTICS. (1 cr; required of majors in pharmaceutics)
Staff

8·200 (213).0 RESEARCH PROBLEMS. (Cr ar; prereq MedC 5-490 or #) Staff
Experimental investigation of problems in pharmaceutics.

8·300/8-301 (215-216). PHARMACEUTICAL DEVELOPMENT. (5 cr per qtr; prereq
5-694 or #; offered when demand warrants) R Miller

Theoretical and practical problems involved in new product development including
F.D.A. regulations, new drug application procedures, patents, and production and
control on a pilot plant scale.

8.310/8-311 (218-219). EXTRACTION, DISTRffiUTION, AND PARTITION SYSTEMS.
(3-5 cr per qtr; prereq MedC 5-490 or #; offered when demand warrants)
R Miller

Theory and practice of extraction of liquids and solids, countercurrent distribution,
solvent and solute effects and chromatography.

8-400/8·401 (203-204).0 ADVANCED ANALYTICAL METHODS. (3-5 cr per qtr;
prereq MedC 5-494, Chern 5-503 or #; offered when demand warrants) Rippie

Special procedures for control of foods, drugs, and cosmetics, e.g., sampling tech
niques and design of experiments for control of shelf-life, storage conditions, loss of
potenCYJ etc.

8-410 (206). STABILIZATION OF PHARMACEUTICALS. (3 cr; prereq Chern 5-503)
McRae
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Application of physicochemical principles (e.g., chemical kinetics) to elucidate and
minimize stability problems in pharmaceutical systems.

8-420 (226).° PHARMACOKINETICS. (3-5 cr; prereq Math 1-444, Phm 5-670 or #)
K Miller

Principles of adsorpt.ion, distribution, metabolism, and excretion of drugs in the
mammalian system as defined by kinetic theory.

8-430 (237). DRUG TRANSPORT. (3 cr; prereq Chern 5-503) Nelson
Theory of diffusional transport of drug molecules with applications to pharmaceutical
dosage forms.

PHARMACOGNOSY (Phcg)

OFFERED AT MINNEAPOLIS

Professor
E. John Staba, Ph.D., chairman,

director of graduate study

Assistant Professor
Yusuf Abul-Hajj, Ph.D.

Prerequisites-A degree from an accredited college of pharmacy and a su
perior scholastic record. Consideration will also be given to applicants who are
graduates of institutions other than colleges of pharmacy.

Language Requirements-For the Master's degree, one foreign language
is advised but not required. For the Ph.D., the requirement may be met either
by (a) two foreign languages, (b) a higher order of proficiency in one foreign
language, or (c) one foreign language selected from French, German, Japanese,
or Russian plus a collateral field of study or a special research technique.
5-830 (Ill). INTRODUCTORY PHARMACOGNOSY. (5 cr; prereq BioI 1-002, MedC

5-440, MICB 3-Hl3 or #) Staba
Study of natural drug products. Production, constituents, metabolism, and uses of
drugs containing enzymes, carbohydrates, antibiotics, and biologicals.

5·840 (121). INTRODUCTORY PHARMACOGNOSY. (5 cr; prereq 5-830 or #) Abul-Hajj
Continuation of the study of natural products. Production, constituents, metabolism,
and uses of drugs containing vitamins, hormones. terpenes, lipids, phenylpropides.
and alkaloids.

5·860 (221). ANTIBIOTICS. (2 cr; prereq 5-830 or #) Staba
Natural antibiotic substances. Methods of production, biosynthesis, extraction, and
assay, together with chemical, pharmaceutical, and chemotherapeutic properties.

5-870 (231). VITAMINS AND HORMONES. (2 cr; prereq 5-840 or #) Abul-Hajj
Biosynthesis, chemistry, biochemical functions, mechanisms of actions, production,
and uses.

5-875 (232). ANTmIOTICS, VITAMINS, AND HORMONES LABORATORY. (I cr;
prereq 5-830, 5-840, or #) Staff

Introduction to the techniques used to produce, isolate, and observe the biological
effects of these substances.

5-899 (241). SPECIAL PROBLEMS IN PHARMACOGNOSY. (Cr ar; prereq #) Staff
Microbiology, chemistry, or biology of medicinal natural products from plants, ani
mals, insects, etc.

8·100 (311). MEDICINAL PRODUCT ISOLATION AND IDENTIFICATION. (4 cr;
prereq #; offered when feasible) Staff

Isolation and identification of a glycoside, pigment (flavonoid, tetracycline, etc.),
and a heterocyclic compound (alkaloid, etc.) from either plants or animals.

8·200 (321). MEDICINAL PRODUCT ISOLATION AND IDENTIFICATION. (4 cr;
prereq #; offered when feasible) Staff
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Donald B. Hunninghake, M.D.
Bernard L. Mirkin, M.D., Ph.D.
Roy W. Pickens, Ph.D.
Ben G. Zimmerman, Ph.D.

Assistant Professor
Faruk S. Abuzzahab, M.D., Ph.D.
James F. Cumming, M.D., Ph.D.
Patrick E. Hanna, Ph.D.
Harvey J. Kupferberg, Ph.D.
Aloysius J. Quebbemann, Ph.D.
Norman E. Sladek, Ph.D.
Sheldon B. Sparber, Ph.D.

Pharmacology

Isolation and identification of a triterpene or steroid, terpene (citral, geranoil, etc.),
and a phenylpropide (coumarin, chlorogenic acid, etc.) from either plants or ani
mals.

8·300 (321). PHARMACEUTICAL FERMENTATION TECHNIQUES. (4 cr; prereq #)
Physical and nutritional factors involved in the production and biotransformation
of antibiotics, steroids, alkaloids, growth regulators, and other useful compounds
by microorganisms, tissue cultures, and extracellular enzyme preparations.

8-400. SELECTED TOPICS. (:> cr on completion of 3 qtrs) Staff

8-500 (205, 206, 207, 341). PHARCOGNOSY SEMINAR. (I cr per qtr) Staff

8-900x (204). RESEARCH IN PHARMACOGNOSY. (Cr ar; prereq #) Staff

PHARMACOLOGY (PhcI)

OFFERED AT MINNEAPOLIS

Professor
Frederick E. Shideman, M.D., Ph.D.,

head
Jack W. Miller, Ph.D., director of

graduate study
Norman O. Holte, D.D.S.
Gilbert J. Mannering, Ph.D.
Akira E. Takemori, Ph.D.
Lawrence C. Weaver, Ph.D.
Wallace F. White, Ph.D.

Associate Professor
Marion W. Anders, Ph.D.
Nelson D. Goldberg, Ph.D.

Pharmacology is a broad science which considers the interactions between
chemical substances or drugs and living organisms or life processes at all lev
els of organization. Facilities are available for most types of training and re
search in this field. For those primarily interested in toxicology or psycho
pharmacology appropriate programs are provided. Excellent opportunities
exist for cooperative clinical research through members of the staff who hold
joint appointments in clinical departments of the Medical School.

Graduate training in the field of pharmacology, either as a major or a mi
nor subject, is usually oriented toward the Ph.D. degree. The M.S. degree is
offered only under special circumstances. Several graduate fellowships, re
search assistantships, teaching assistantships, or traineeships are usually avail
able.

Prerequisites-In addition to fulfilling requirements for admission to the
Graduate School, students should be well grounded in the biological and
physical sciences.

Major-For a major the student is required to complete each of the medi
cal courses prerequisite to, and including, the major courses in general phar
macology (Phcl 8-210 through 8-218). These include courses in physiology
and biochemistry. Additional requirements are Phd 8-203 and 8-204 and such
other courses as may be indicated by the major adviser.

Minor-To meet the requirements for a minor in pharmacology, the stu-
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dent must satisfactorily complete course work representing 22 credits. These
courses must include Phcl 8-210 and 8-211 and no more than 8 credits of
seminar of which at least 3 credits shall be Phcl 8-204.

Language Requirement-For the Master's degree, no foreign language is
required. For the Ph.D. degree, either (a) one foreign language or (b) an ad
ditional program of course work approved by the department. Routinely ac
ceptable languages for the Ph.D. degree are French, German, Italian, Russian,
and Spanish.

Master's Degree-Offered only under Plan A.

Doctor's Degree-Work leading to the Ph.D. degree is offered.

5-101/5-102 (101-102). GENERAL PHARMACOLOGY. (7 cr) Holte, Kupferberg, Man
nering, Miller, Shideman, Takemori, Zimmerman

Lectures and laboratory exercises On the action and fate of drugs. Limited to students
of dentistry and pharmacy.

5-105 (105). FORENSIC MEDICINE AND MEDICAL JURISPRUDENCE. (1 cr; prereq
regis med or #) Mannering, McCoid

Lectures on legal aspects of medicine and on laws governing practice of medicine.

5-106 (106). TOXICOLOGY. (2 cr; prereq #) Anders, Mannering, Hammond
Lectures on the chemistry, mechanisms, action, and physiological disposition of
substances toxic to man and animals.

5-107 (107). PHARMACOMETRICS. (3 cr; prereq 5-102 or #; offered 1971-72 and alt
yrs) Kupferberg, Weaver, White

Lectures and laboratory exercises on the principles and their application in the
evaluation of drug activity.

5-108 (108). DENTAL THERAPEUTICS. (1 cr; prereq 5-102) Holte and staff

5·109 (109). PROBLEMS IN PHARMACOLOGY. (Cr and hrs ar; prereq #) Shideman and
staff

5·162 (162). BIOLOGICAL ASSAY OF DRUGS. (3 cr; prereq 5-102 or #) White

5·501 (207). CLINICAL PHARMACOLOGY. (1 cr) Hunninghake, Mirkin
Lectures on general principles of clinical pharmacology with special emphasis on
therapeutic problems associated with recent advances in therapeutics, and methods
of evaluating human reactivity to drugs.

8·203 (203). RESEARCH IN PHARMACOLOGY. (Cr and hrs ar; prereq #) Shideman and
staff

8·204 (204). SEMINAR: SELEGrED TOPICS IN PHARMACOLOGY. (3 cr on comple
tion of 3 qtrs; prereq 5-102 or #) Mirkin and staff

8·207 (206B). SEMINAR: PSYCHOPHARMACOLOGY. (3 cr on completion of 3 qtrs;
prereq #) Sparber and staff

Selected topics on behavioral aspects of drug action.

8-210 (210), PRINCIPLES OF PHARMACOLOGY. (2 ct; prereq #) Miller, Hanna
Lectures, outside reading assignments, and discussion periods on the general prin
ciples of pharmacology emphasizing mechanisms which relate to drug activity at the
molecular level.

8-211 (211). PHYSIOLOGICAL DISPOSITION OF DRUGS. (3 cr; prereq MdBc 5-101 or
equiv Or #; offered 1971-72 and alt yrs) Mannering and staff

Principles underlying absorption, distribution, biotransformation, and excretion
of drugs.

8-212, 8·213 (212, 213). PHARMACODYNAMICS. (2 cr per qtr; prereq 8-210 or #; of
fered 1972-73 and alt yrs) Tal<emori and staff

Lectures and laboratory experiments for studying the physiological, biochemical,
and behavioral effects of drugs.
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8-214 (214). TOXICOLOGY. (3 cr; prereq MdBc 5-101 or equiv or #; offered 1971-72
and alt yrs) Anders and staff

Lectures on the toxic effects and mechanisms of action of drugs and other foreign
substances known to adversely alter the health and ecology of man and animals.

8-215 (215). CHEMOTHERAPY. (2 cr; prereq 8-210, MdBc 5-101 or equiv, MicB 5-105
or equiv or #; offered 1972-73 and alt yrs) Sladek and staff

Principles of chemotherapy with emphasis on mechanisms of selective toxicity.

8.216 (216). ENDOCRINE PHARMACOLOGY. (2 cr; prereq Phsl 5-100 or equiv, MdBc
5-101 or equiv or #; offered 1971-72 and alt yrs) Goldberg, Hunninghake

Lectures on the control of biosynthesis and secretion of hormones, their physiologic
and metabolic actions; the mechanisms of action of drugs which influence the
endocrine system.

8-217 (217). CARDIOVASCULAR-RENAL PHARMACOLOGY. (3 CI; prereq 8-210,
Phsl 5-103, 5-104, or equiv or #; offered 1972-73 and alt yrs) Shideman
and staff

Lectures on the effects and mechanisms of action of drugs which predominantly
affect the heart, blood vessels, and kidneys.

8-218 (218). NEUROPHARMACOLOGY. (4 cr; prereq 8-210, Phs! 5-103, Phsl 5-104,
or equiv, MdBc 5-100 or equiv or #; offered 1971-72 and alt yrs) Zimmennan
and staff

Lectures on the effects and mechanisms of action of drugs on the central and
peripheral nervous systems.

8-219 (219). BEHAVIORAL PHARMACOLOGY. (3 cr; prereq 8-210, Psy 5-017 or #)
Pickens and staff

Analysis of the hehavioral effects of drugs.

PHARMACOLOGY

OFFERED AT ROCHESTER

Professor
Frank T. Maher, M.D., Ph.D.

Associate Professor
John R. Blinks, M.D., head

Opportunities for graduate training in pharmacological research are avail·
able at the Mayo Graduate School of Medicine. For details consult Dr.
Blinks.

Other opportunities for advanced work in pharmacology and therapeutics
exist in the Departments of Clinical Pathology, Endocrine Research, Anes
thesia Research, and many of the clinical specialties. For details see announce
ments of these departments or consult Dr. Blinks.

PHARMACY ADMINISTRATION (PhAd)

OFFERED AT MINNEAPOLIS

Professor
Hugh F. Kabat, Ph.D.,

director of graduate study
Lawrence C. \Veaver, Ph.D.
Vernon E. Weckwerth, Ph.D.

Associate Professor
Theodore J. Litman, Ph.D.

Instructor
Thomas Jones, M.H.A.

Graduate work in pharmacy administration is available to qualified phar
macists who wish to prepare themselves to investigate the relationships of
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various biological and physical factors in the social setting in which pharma
ceutical functions exist. This flexible interdisciplinary program utilizes the re
sources of the University's many social science departments to prepare phar
macists to investigate drug use, abuse, and nonuse, to research the clinical
setting in which pharmacy is practiced and to direct educational programs for
pharmacy practitioners and students.

Prerequisites-A degree from a college of pharmacy and an exceptional
scholastic record.

Language Requirement-For the Master's degree, none. For the Ph.D. de
gree, none; however, both a collateral field of knowledge and a special re
search technique are required.

Minor-The choice of minor and collateral fields and special research tech
niques may vary considerably depending on the research interest of the stu
dent but will be developed in consultation with graduate faculty advisers in
that specific area.

Master's Degree--Offered under both Plan A and Plan B.

Doctor's Degree--Work leading to the Ph.D. degree is offered.

8-100. SEMINAR. (1 cr per yr) Staff

8-200. RESEARCH PROBLEMS. (Cr ar) Staff

8-235. LEGISLATIVE CONTROLS. (3 cr; prereq #) Dee
Historical development; social and economic causes and consequences; federal and
state, drug, cosmetic, and narcotic laws. Development of state pharmacy laws,
dangerous drug laws and their regulation. Current legislation affecting the prac
tice of pharmacy.

8-255. DRUG MARKETING. (3 cr; prereq #) Hubbard
Historical development of distributive systems, underlying economic principles,
marketing channels, agencies, institutions, functions, policies, and practices as they
relate to the pharmaceutical industry.

8-270. CLINICAL CONFERENCES. (2 cr [may be repeated for 6 cr max])
Monitoring of patient drug therapy in a clinical setting.

8-290. CLINICAL CLERKSHIP. (5 cr; prereq 5-270) Staff
Supervised study of pharmaceutical services at University Hospitals or affiliated
institutions.

8.300,8-301,8-302. CLINICAL THERAPEUTICS. (2 cr per qtr) Scbuttenhelm
Clinical lectures on diagnosis and treatment of COmmon diseases.

8-400. SPECIAL CLINICAL PROBLEMS. (Cr ar) Staff
Opportunities for study of medication errors, drug distribution systems, patterns of
drug utilization, cost benefit analysis of prescribed medication according to diagnosis,
age, dosage fOnTI, effectiveness, side effects, incidence of adverse effects or drug
use and misuse.

8-500, 8-501. PHARMACY AND ITS ENVIRONMENT. (3 cr per qtr; prereq #) Staff
Cultural foundations of pharmacy. Development of the present state of pharmacy
practice. Social-psychological factors in drug use, abuse, or nonuse by the patient
and practitioner. Role of the pharmacist as a health practitioner: with his profes
sion, in relation to other health practitioners, and in relation to the general public.

8-700. HOSPITAL PHARMACY ADMINISTRATION I. (2 cr) Jones
History, classification, organization, and functions of hospital departments in relation
to the pharmacy service.

8-701. HOSPITAL PHARMACY ADMINISTRATION II. (3 cr; prereq 8-700, #) Kabat

8-702. HOSPITAL PHARMACY SURVEY. (1 cr; prereq 8-701, #) Kabat
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Physical Medicine and Rehabilitation

PHYSICAL MEDICINE AND REHABILITATION (PMed)

OFFERED AT MINNEAPOLIS

Professor

Frederic J. Kottke, M.D., Ph.D., head,
director of graduate study

Peter F. Briggs, Ph.D.
Glenn Gullickson, Jr., M.D., Ph.D.
William G. Kuhicek, Ph.D.
Alan H. Roberts, Ph.D.

Clinical Professor
Paul Ellwood, M.D.
Miland E. Knapp, M.D., M.S.

Associate Professor
Thomas Anderson, M.D., M.S.

Essam A. Awad, M.D., Ph.D.
Theodore Cole, M.D.
Daniel Halpern, M.D.
Pearl Rosenberg, Ph.D.

Assistant Professor
John D. Allison, M.S.
Martin O. Mundale, M.S.
James F. Pohtilla, M.S.
Helen V. Skowlund, M.S.

Clinical Assistant Professor
Ruby G. Overmann, M.S.

The field of physical medicine and rehabilitation, which includes physical
therapy, occupational therapy, vocational counseling, guidance, and training
of the physically handicapped, is one of the most rapidly expanding special
ties in medicine. Trained physiatrists, of whom there are an insufficient num
ber, are in great demand in medical schools, private practice, Veterans Ad
ministration hospitals, and many state hospitals for the chronically disabled.
Physical medicine, therefore, offers unusual opportunity to the young physi
cian.

Opportunity for clinical and fundamental research, as well as clinical ex
perience and training, is offered at the University of Minnesota Hospitals. Ad
ditional clinical experience is obtained at Hennepin County General Hospital.
Minneapolis Veterans Hospital, and the Kenny Rehabilitation Institute. The
student devotes full time to his training program and may not carry on out
side practice. The 3-year program fulfills the requirements of training for the
American Board of Physical Medicine and Rehabilitation. As a part of the
program, each graduate student is required to carry out a problem of inde
pendent research under the direction of his major adviser. For the minor field
of study, anatomy, physiology, biophysics, or pathology are especially recom
mended.

Language Requirement-For the Ph.D. degree, either (a) two foreign lan
guages or (b) one foreign language and the option of a collateral field of
knowledge. Routinely acceptable languages are French, German, Italian, Rus
sian, and Spanish.

Master's Degree-For graduate physicians the M.S. degree is offered un
der Plan A. This program, which also fulfills the didactic requirements of
the American Board of Physical Medicine and Rehabilitation, usually requires
3 years for completion. Qualified physical therapists with Bachelor's degrees
may be accepted for study for the M.S. degree under Plan A. This usually
requires 2 years for completion.

Doctor's Degree-The Ph.D. degree in physical medicine is designed for
physicians interested in a career of teaching and research. Completion of this
program requires approximately 5 years. In addition to the clinical training
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and the participation in the teaching program, extensive experience is ob
tained in laboratory and clinical research.

8-103f,w,s,su (103). PHYSICAL THERAPY CLINIC. (Cr and hrs ar; prereq physical
therapist) Kottke, Halpern, Gullickson, Cole, Awad, Easton, Anderson

Clinical physical therapy in adult and pediatric rehahilitation.

8-130 (130). CURRENT LITERATURE SEMINAR IN PHYSICAL THERAPY. (1 cr per
qtr) Staff

Presentation and discussion of current literature in physical therapy and related
medical fields.

8-161, 8-162 (161). CLINICAL MEDICINE IN REHABILITATION. (3 cr per qtr) Staff

8-170 (170). SPECIAL TOPICS IN PHYSICAL THERAPY. (1 cr per qtr; prereq #)
Graduate faculty

Advanced seminar. Topics vary from quarter to quarter. Prepared papers required.

8-171 (171). ADMINISTRATION OF PHYSICAL THERAPY SERVICES. (Cr ar; prereq
#) Pauley

Selected problems in admini,tration of physical therapy in hospitals, clinics, and
community agencies.

8-172, 8-173. EDUCATIONAL ADMINISTRATION IN PHYSICAL THERAPY. (Cr ar;
prereq #) Moen

Philosophy and objectives of physical therapy education, administrative structure,
curriculum, and accreditation. 8-172: Lectures and discussion. 8-173: Clinical
practice; analysis and construction of cOurses of study.

8-180, 8-181 (181, 182). PHYSIOLOGICAL BASES FOR THERAPEUTIC EXERCISE.
(3 cr per qtr) Kottke

Lectures on therapeutic exercise plus assigned projects.

8-185f,w,s,su. PROBLEMS IN PHYSICAL THERAPY. (Cr ar; prereq physical therapist)
Allison, Mundale, Pohtilla, Skowlund

8-192 (197). RESEARCH DESIGN IN PHYSICAL THERAPY. (3 cr; prereq #) Skowlund
Critical appraisal of current medical literature; fundamentals of research design
and techniques of medical writing.

8-193 (198). RESEARCH PROBLEMS IN PHYSICAL THERAPY. (Cr ar; prereq 8-192
or #) Allison, Mundale, Pohtilla, Skowlund

Methods of research appropriate to physical therapy. Experimental research study.

8-195 (199). RESEARCH IN PHYSICAL THERAPY. (Cr ar; prereq #) Kottke, Skowlund,
and staff

8-200f,w,s,su (200). PHYSIATRY SERVICE. (Cr and hrs ar) Staff
Service at University Hospitals, Hennepin County General Hospital, Kenny Rehabili
tation Institute, Veterans Administration Hospital, and other affiliated hospitals.

8-204f,w,s,su (204). PERIPHERAL VASCULAR DISEASE CLINIC. (Cr and hrs ar; for
physicians) Gullickson

8-205f,w,s,su (205). READINGS IN PHYSICAL MEDICINE AND REHABILITATION.
(1 cr per qtr) Kottke

8-206f,w,s (206). CONFERENCE ON PHYSICAL MEDICINE AND REHABILITATION.
(1 cr per qtr) Staff

Topics vary from quarter to quarter. Prepared papers required.

8-207 (207). BASIC AND APPLIED PHYSIATRY. (2 cr per qtr) Staff
Assigned readings, lectures, discussions on the anatomic, physiologic, pathologic,
biophysical, and psychological basis of physiatry.

8-210f,w,s,su (210). RESEARCH IN PHYSICAL MEDICINE. (Cr and hrs ar) Kottke,
Kubicek, Gullickson, Awad, and staff

8-21If,w,s,su (211). ELECTRONICS IN PHYSICAL MEDICINE. (2 cr) Kubicek
Review of principles of electronic circuits, vacuum tubes, power supplies, and
their application in physical medicine.
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Associate Professor

Gordon M. Martin, M.D., M.S., chairman
G. Keith Stillwell, M.D., Ph.D. (clir,ical)

Physical Medicine and Rehabilitation

8-212f,w,s (212). ELECfROMYOGRAPHY. (Cr ar; prereq #) Awad and staff
Clinical and laboratory training in use and interpretation of electromyograph.

8-220f,w,s (220). SEMINAR: PHYSICAL MEDICINE AND REHABILITATION. (Cr
and hrs ar) Awad

8-230. LEADERSHIP TRAINING FOR INTERDISCIPLINARY SETTINGS. (1 cr; offered
on P-N only) Rosenberg

PHYSICAL MEDICINE AND REHABILITATION

OFFERED AT ROCHESTER

Assistant Professor
Donald J. Erickson, M.D., '\1.S.

Instructor
Joachim L. Opitz. M.D., M.S.

The 3-year residency program in physical medicine and rehabilitation con
sists, in the major field, of at least 24 months of supervised clinical practice
in the hospital and outpatient departments of physical medicine and rehabili
tation, including 3 months of electromyography, 1 to 2 quarters of related
clinical services (which may include such fields as rheumatology, orthopedics,
general medicine, neurology) and, as a minor, 6 to 9 months in a basic sci
ence, such as physiology, anatomy, or biophysics. The program is approved
by the Council on Medical Education of the American Medical Association.

In clinical practice the resident has the opportunity to become proficient
in prescribing and supervising all types of physical therapy, occupational ther
apy, and rehabilitation procedures for outpatients as well as for patients on
the hospital services. He has experience in the evaluation and care of patients
having physical disabilities such as may be seen in all phases of medical prac
tice. On the service at St. Marys Hospital the resident will learn to prescribe
and will follow the various steps involved in the overall rehabilitation program
of many seriously handicapped patients. He will learn to coordinate and utilize
the services of other medical specialists and auxiliary personnel, including
speech pathologists, physical and occupational therapists, social service per
sonnel, psychologists, and vocational counselors.

Conferences, seminars, lectures, and informal discussions of clinical prob
lems make it possible for the resident to obtain wide clinical as well as theore
tical experience in all aspects of physical medicine and rehabilitation.

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

Master's Degree-Offered only under Plan A.

Doctor's Degree-Work leading to the Ph.D. degree is offered.
M 8-851f,w,s,su (251). PHYSICAL MEDICINE AND REHABILITATION. Staff

M 8-852f,w,s,su (252). SPECIAL SERVICE. Staff
Physical medicine and rehabilitation as related to rheumatology, orthopedic surgery,
neurology~ and various other medical and surgical specialties.

RESEARCH WORK ON SELECTED PROBLEMS IN PHYSIOLOGY. (See Department of
Physiology)
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PHYSIOLOGICAL HYGIENE (PubH)

OFFERED AT MINNEAPOLIS
Professor

Ancel Keys, Ph.D., director

Minor-It is suggested that students who major in physiological hygiene pre
sent a minor in one of the following fields: epidemiology, physiological chem
istry, psychology, or internal medicine.

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 (French and German).

Master's Degree-Offered only under Plan A. Attention of the student is
also directed to the field of nutrition.

Doctor's Degree-Members of the physiological hygiene staff who are ap
pointed to the graduate faculty in physiology or biochemistry (medical) or
nutrition may advise students majoring in those fields. In addition, in excep
tional cases, physiological hygiene may be employed as the major field. The
program of students in this field will not include physiology as a minor field
and will incorporate an interdisciplinary group of subjects within the major.
Plans of study of these students should be drawn up early in their course of
study and submitted to the dean of the Graduate School.
5-380 (191). APPLIED HUMAN NUTRITION. (3 cr; prereq #) J Anderson, Grande, Stief

See Public Health for description.

5-385 (192). PHYSIOLOGY OF EXERCISE. (Cr ar; prereq Phsl 5-100 or equiv,
#; offered when demand warrants) Taylor

Muscular efficiency, training, deconditioning, effects of exercise on physiological
systems.

5-386 (195), PUBLIC HEALTH ASPECTS OF CARDIOVASCULAR DISEASE. (3 cr;
prereq #) Blackburn, Grande, and staff

See Public Health for description.

8-385 (202). SEMINAR: PHYSIOLOGICAL HYGIENE. (1 cr)
Nutrition, tests, and measurements of human physical fitness, gerontology, adaptation
in health and disease, body composition, circulatory dynamics, and related topics.

8-386 (220). READINGS IN PROBLEMS OF PHYSIOLOGICAL HYGIENE. (Cr ar;
prereq #) Keys and staff

8-387 (290). RESEARCH IN PHYSIOLOGICAL HYGIENE AND RELATED AREAS.
(Cr ar) Staff

PHYSIOLOGY (Phsl)

OFFERED AT MINNEAPOLIS

Professor

Eugene D. Grim, Ph.D., head,
director of graduate study

Marvin B. Bacaner, M.D.
H. Mead CaveTt, M.D., Ph.D.
Francisco Grande, M.D.
Franz Halberg, M.D.

110

Rodney B. Harvey, M.D., Ph.D.
John A. Johnson, M.D., Ph.D.
Ancel Keys, Ph.D.
William G. Kubicek, Ph.D.
Nathan Lifson, M.D., Ph.D.
Victor Lorber, M.D., Ph.D.
Ernst Simonson, M.D.



Henry L. Taylor, Ph.D.
Carlo A. Terzuolo, M.D.
Maurice B. Visscher, M.D., Ph.D.

Associate Professor

Irwin I. Fox, M.D., Ph.D.
Iui S. Lee, Ph.D.
Richard E. Poppele, Ph.D.
Richard L. Purple, Ph.D.
AIda Rescigno, Laurea in Physics

Physiology

Assistant Professor

Robert L. Evans, Ph.D.
Gordon Kepner, Ph.D.
David G. Levitt, M.D., Ph.D.
David E. Schafer, Ph.D.
Richard I. Stish, B.E.E.
O. Douglas \Vangensteen, Ph.D.

Lecturer
~faurice \\T. :Meyer, Ph.D.

Prerequisites-For a major or minor in physiology, acceptable background
in mathematics, physics, chemistry, and morphology.

Language Requirement-For the Master's degree, the language require
ment is waived. For the Ph.D. degree, the student, in consultation with his
adviser, will elect to demonstrate a reading knowledge in one foreign language
or to complete a collateral field of knowledge.

Doctor's Degree-Work for the Ph.D. degree is offered to candidates whose
background of training is approved by the graduate faculty. The requirements
for the minor program can be satisfied either by the use of a conventional
minor or, in appropriate instances, the use of a supporting program.

8-IOOs. HUMAN PHYSIOLOGY. (8 cr; primarily for med students; prereq anatomy, bio
chemistry) Staff

8-10Iw. HUMAN PHYSIOLOGY. (8 cr; primarily for dent students; prereq courses in bio
chemistry, human or mammalian anatomy) Staff

8-102w. HUMAN PHYSIOLOGY. (7 cr; primarily for med-surg nursing students; prereq
course in biochemistry. human or mammalian anatomy) Staff

8-103f. GENERAL PHYSIOLOGY. (3 cr; prereq 8-100 or equiv; offered 1972 and alt yrs)
Staff

Topics on mechanisms of transport and energy transformation in living organisms.

8-104w. NEUROPHYSIOLOGY. (7 cr; prereq 8-100 or equiv, neuroanatomy, #; offered
1972-73 and alt yrs) Poppele, Purple, Terzuolo

8-105s. CARDIOVASCULAR PHYSIOLOGY. (4 cr; prereq 8-100 or equiv; offered odd yrs
only) Staff

8-106f. RESPIRATORY PHYSIOLOGY. (3 cr; prereq 8-100 or equiv; offered odd yrs only)
Staff

8-107w. ALIMENTARY PHYSIOLOGY. (3 cr; prereq 8-100 or equiv; offered even yrs
only) Staff

8-108s. NEPHROLOGY. (3 cr; prereq 8-100 or equiv; offered even yrs only) Harvey

8-109£. SYSTEMS ANALYSIS FOR BIOLOGISTS. (3 cr; prereq calculus through introduc
tion to differential equations, physical chemistry, or #) Rescigno

8-113 (1l3). PROBLEMS IN PHYSIOLOGY. (Cr ar [may be taken I or more qtrs];
prereq 8-100 or equiv)

Arranged with qualified students. Topics assigned for laboratory study, conferences,
and reading.

8-116. BIOPHYSICAL APPROACHES TO PHYSIOLOGY. (4 cr; prereq 3-055 or #)
Kepner

8-20lf,w,s (201). LITERATURE SEMINAR. (1-2 er ar; prereq 8-100 or equiv)

8-202 (202).0 READINGS IN PHYSIOLOGY. (Cr and hrs ar)
Topics selected for each student; written reviews prepared and discussed.

III



Fields of Instruction

8-203 (203).0 RESEARCH IN PHYSIOLOGY. (Cr and hrs ar)

8-204 (204).00 HISTORY OF PHYSIOLOGY. (Cr and hrs ar) Visscher, Wilson

8-210 (210).00 SELECTED TOPICS IN PERMEABILITY. (Cr and hrs ar; prereq 8-103
or equiv, #) Grim, Lifson, Johnson

Advanced seminar.

8-211 (211).00 SELECTED TOPICS IN HEART AND CIRCULATION. (Cr and hrs
ar; prereq 8-105 or equiv, #) Visscher, Bacaner, Fox

One or more seminars in the advanced physiology of heart and circulation.

8-212 (212).00 SELECTED TOPICS IN RESPIRATION. (Cr and hrs ar; prereq 8-106
or equiv, #)

Advanced seminar.

8_213.00 SELECTED TOPICS IN ALIMENTARY PHYSIOLOGY. (Cr and hrs ar; prereq
8-107 or equiv, #)

8-214 (236).00 SELECTED TOPICS IN NEPHROLOGY. (3 cr; prereq 8-108 or equiv)
Harvey

Advanced seminar.

8-216 (216).00 SELECTED TOPICS IN NEUROPHYSIOLOGY. (Cr and hrs ar; prereq
8-104 or equiv, #) Terzuolo, Poppele, Purple

Advanced seminar.

8-220 (220).00 METHODS OF ANALYSIS. (3 cr; prereq calculus through introduction
to differential equations, physical chemistry, or #) Rescigno

Topics selected from: control theory, compartment analysis, tracer analysis, thermo
dynamics of irreversible processes, construction and use of models. Applications
in physiology.

8-227 (227).00 METHODS IN PHYSIOLOGY. (3 cr; prereq 8-100 or equiv, #) Stish

8-230, 8-231 (230, 231).00 TRANSPORT PROCESS IN BIOLOGY. (3 cr per qtr; prereq
8-103 or equiv) Grim, Johnson, Lifson

Relatively systematic coverage of biological transport processes.

8-234 (234).00 RESPIRATION, ACID-BASE CHEMISTRY, AND ELECTROLYTE ME
TABOLISM. (3 cr; prereq 8-106 or equiv)

8-235 (235).00 BIOENERGETICS OF CARDIAC CONTRACTION. (3 cr; prereq 8-105
or equiv) Cavert, Lorber

8-236w (112). HEMODYNAMIC MEASUREMENTS. (3 cr; prereq 8-105 or equiv within
past 8 yrs) Evans

Lectures, experiments, and problems dealing with pulsatile blood flows.

8-238 (238).00 NEURAL AND HUMORAL CONTROL OF CIRCULATION. (3 cr; prereq
8-105 or equiv) Grande

8-239 (219).00 TOPICS IN MICROCIRCULATION AND LYMPHATICS. (Cr and hrs
ar; prereq 8-105 or equiv) Lee, Meyer

PHYSIOLOGY AND BIOPHYSICS

OFFERED AT ROCHESTER

l
I

Professor
John T. Shepherd, M.D., D.Sc., head
Alexander Albert, M.D., Ph.D.
Charles F. Code, M.D., Ph.D.
Ward S. Fowler, M.D.
Alan F. Hofmann, M.D.

Edward H. Lambert, M.D., Ph.D.
Frank T. Maher, Ph.D.
Charles A. Owen, Jr., M.D., Ph.D.
William H. J. Summerskill, M.D.
Earl H. Wood, M.D., Ph.D.

00 Students should consult the department for offerings during any specific quarter.
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Associate Professor
James B. Bassingthwaighle, M.D., Ph.D.
David E. Donald, D.V.M., Ph.D.
Albert Faulconer, Jr., M.D., M.S.
H. Frederic Helmholz, Jr., M.D.
Robert E. Hyatt, M.D.
Jenifer Jowsey, Ph.D.
Welby N. Tauxe, M.D., M.S.

Physiology and Biophysics

Assistant Professor
William P. Baldus, M.D., M.S.
Henry N. Coleman, III, M.D.
Ralph A. Nelson, M.D., Ph.D.
Sidney F. Phillips, M.B.B.S.
Ralph E. Stunn

Instructor
Jerry F. Schlegel, B.S.
Tada Yipintsoi, M.D.

Much of the graduate work in physiology or biophysics at the Mayo
Graduate School of Medicine is carried out in conjunction with other depart
ments, particularly medicine, surgery, and anesthesiology. In addition to these
collaborative undertakings, opportunities for advance work in physiology or
biophysics are offered in the department for those wishing to major in physiol
ogy or biophysics and for those using either in partial fulfillment of the major
or minor fields for an advanced degree.

Research programs for the M.S or Ph.D. degrees are developed with mem
bers of the faculty in the department and on the Minneapolis Campus.

M 8-851£,w,s (251). PHYSIOLOGY SEMINARS.
Weekly seminars in which the whole department participates. Research papers
presented by students, staff, or invited lecturers.

M 8-852f,w,s (252). LECTURES IN MAMMALIAN PHYSIOLOGY. (3 er per qtr) Staff
In-depth review of human and mammalian physiology for those who have already
had an introductory course.

M 8-853f,w,s,su (253). RESEARCH IN PHYSIOLOGY. (Cr and hrs ar) Staff

M 8-854f,w,s,su (254). READINGS IN PHYSIOLOGY. (Cr and hrs ar) Staff

M 8-855, 8-856 (255, 256). OPTICS AND VISUAL PHYSIOLOGY. (2 er per qtr; prereq
#) Staff

Optics as applied to ophthalmology; basic principles of visual physiology.

M 8-857, 8-858, 8-859 (257, 258, 259). RADIOLOGY AND RADIOLOGIC PHYSICS.
(3 cr per qtr [lst qtr not available for biophysics crl; prereq #) Orvis and
staff

Physical basis of radiology, radiologic equipment, dosimetry, radiation safety.
Required for fellows in radiology.

M 8-860f,w,s,su (260). BASIC NEUROLOGIC SCIENCES. Neurology, Psychiatry, Neuro
surgery staffs

M 8-861, 8-862, 8-863 (261, 262, 263). MATHEMATICS FOR BIOLOGY AND MEDI
CINE. (3 cr per qtr; prereq calculus, 28 cr distributed between biology, phys
ics, and physical chemistry) Staff

Applications of advanced calculus, differential equations, and partial differential
equations to biophysics, physiology, and biochemistry. FORTRAN programming.

M 8-864, 8-865 (264, 265). MATHEMATICAL BASIS OF TRACER METHODOLOGY.
(3 er per qtr; prereq M 8-851, M 8-852, M 8-853 or #) Orvis

Principles of tracer method~ compartmental systems, stochastic processes, circulatory
studies, fitting models to data.

M 8-866£,s (266). BASIC PRINCIPLES OF ELECfRICITY AND ELECTRONICS. (1 cr
per qtr) Staff

Lectures on basic principles in electricity, electronic components, and circuits afford
understanding of research and diagnostic uses of electrical apparatus.

M 8-868f,w,s,su (268). NEUROPHYSIOLOGY. (2 cr per qtr) Klass
Seminars in physiology of central nervous systems; electrophysiology and quantita
tion of neurophysiologic data.
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M 8·869 (269). BIOMEDICAL APPLICATIONS OF MATHEMATICAL TRANSFORMS.
(3 cr per qtr; prereq M 8-861, M 8-862, M 8-863 or equiv) Staff

Fourier series, Fourier transforms, and LaPlace transforms applied to problems in
biology; computer techniques for handling these problems.

M 8·870 (270). DIGITAL COMPUTER ANALYSIS OF PHYSIOLOGICAL DATA, (3 cr)
"Vood, Sturm, and staff

Data acquisition systems, concepts of noise, sampled data representation, aliasing,
filtering, computer control of experimental data acquisition.

M 8-871 (271). MATHEMATICAL MODELING OF BIOLOGICAL SYSTEMS. (3 cr)
Sturm, Bassingthwaighte, and staff

Review of ordinary differential equations; time domain system impulse responses;
operator notation; filter theory; analog and digital simulation; introduction to numer
ical analysis and integration methods; fitting of experimental data with mathematical
models.

M 8-872 (272). BIOLOGICAL SYSTEMS ANALYSIS I. (3 cr) Bassingthwaighte, Sturm,
and staff

Network analysis introduction to the mathematical methods used to describe sys
tems and signals, including Fourier, LaPlace, and differential equation techniques.

M 8-873 (273). BIOLOGICAL SYSTEMS ANALYSIS II. (3 cr; prereq M 8-872 or #)
Bassingthwaighte, Sturm, and staff

Techniques for mathematical description of biological systems and analysis of
biological control systems.

M 8-874f,w,s,su (274). NEUROMUSCULAR PHYSIOLOGY. (l cr per qtr) Lambert
Lectures, discussions, demonstrations in physiology of peripheral nerves and muscle;
basic aspects and mechanisms of neuromuscular diseases.

M 8-875 (275). ANALOG COMPUTER ANALYSIS OF PHYSIOLOGICAL PROBLEMS.
(3 cr) Sturm, Bassingthwaighte, and staff

Analog computer theory, description of function of components, ordinary differential
equations, compartmental analysis, nonlinear components, function generation,
closed loop systems.

M 8-876 (276). PHYSICS FOR BIOLOGISTS. (3 cr) Sturm, Orvis, and staff
Introductory theory of relativity, atomic structure, quantum mechanics, statistical
mechanics, nuclear disintegration, and elementary particles.

M 8-880 (280). CONTRACTION OF STRIATED MUSCLE. (1% cr) Coleman, Wood,
and staff

Nlechanisms and theories of contraction, force-velocity relationships, and muscle
energetics.

M 8-881 (281). HEMODYNAMICS AND RHEOLOGY. (3 cr; prereq M 8-852, calculus)
Bassingthwaite, Sturm, and staff

Sequence of films, lectures, and seminars covering elementary classical hydrodynam
ics, rheology of non-Newtonian fluids including blood, wave transmission, and mass
transport in the circulation.

M 8-882 (282). CARDIOVASCULAR REGULATION. (3 cr) Donald, Shepherd, Wood
Neural controlj cardiac workj effects of exercise; press-volume curveSj peripheral
vessel responses to autonomic stimuli; abnormal states (hypertension, shock).

M 8-890 (290). ADVANCED RESPIRATORY PHYSIOLOGY. (3 cr) Fowler, Hyatt,
Helmholz

Gas exchange and transport; neural and chemical control; anoxia; acclimatization;
surface tension; regional ventilation and perfusion.

M 8-891 (300). GASTROINTESTINAL SECRETION. (3 cr) Code, Nelson
Comprehensive description of gastric pancreatic and intestinal secretory processes of
water, electrolyte, and large molecular substances.

M 8-892 (301). GASTROINTESTINAL TRANSPORT. (3 cr) Nelson, Code, and staff
Mechanisms of transport of sugars, amino acids, and fats in the stomach, small
and large intestine.

M 8-893 (302). GASTROINTESTINAL MOTILITY. (3 cr) Code, Kelly, Nelson
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Plastic Surgery

Electrical activity of smooth muscle in gut and relation to mechanical events:
inhibition and stimulation.

M 8-894 (310). ADVANCED RENAL PHYSIOLOGY. (3 cr) Strong
Correlation of structure and function; a·.ltoregulation; tubular transport mechanisms;
countercurrent mechanisms for ions and urea and role in forming concentrated
urine.

M 8-895. BIOPHYSICAL INSTRUMENTATION.
Introduction to methods of measuring physical parameters of biological systems.
Emphasis upon range and scope offered by modern electronic devices.

M 8-896. RADIOISOTOPE RESEARCH TECHNIQUES. (3 er per qtr; hrs ar) Orvis and
staff

Basic principles of effective, safe handling of radioisotopes in research and clinical
situations. Theory of atomic decay, qualititative and quantitative measurements of
radioactivity, basic radiation safety considerations. Techniques of liquid scintillation
counting and sample preparation, gamma counting, autoradiography, radioimnlune
assay, radiolabeling.

M 8-897f,w,s,su (267A). NEUROLOGY CONFERENCE ON ELECTROENCEPHALOG
RAPHY I. (11 cr per qtr) Klass

Introduction to principles of techniques and interpretation of EEG.

M 8-898 (267B). NEUROLOGY CONFERENCE IN ELECTROENCEPHALOGRAPHY II.
(11 cr per qtr) Klass

Intennediate EEG; individual responsibility toward interpretation and use of special
techniques.

M 8-899 (267C). NEUROLOGY CONFERENCE ON ELECTROENCEPHALOGRAPHY
III. Klass

Advanced EEG with higher levels of individual responsibility for diagnostic interpre
tations. Research procedures.

M 8-900 (2670). NEUROLOGY DIAGNOSTIC ELECTROENCEPHALOGRAPHY.
Continuation of M 8-899.

Biochem M 8-255. ENDOCRINOLOGY AND METABOLISM. (3 cr) Staff

PLASTIC SURGERY

OFFERED AT ROCHESTER

Professor
John B. Erich, M.D.

Assistant Professor

John N. Simons, M.D., head

Thaddeus J. Litzow, M.D.
James K. Masson, M.D.

Instnlctor

John E. Woods, M.D., Ph.D.

Residencies in plastic surgery at the Mayo Graduate School of Medicine
include training in all aspects of this surgical specialty. Included in the work
of this section is the treatment of burns, management of major tumors of the
head and neck, operative care of cleft lip and cleft palate, as well as other
congenital anomalies of childhood, a wide variety of cosmetic surgery, and
the care of traumatic injuries of the maxillofacial region.

Residents in plastic surgery rotate the first 12 months as senior residents
on plastic surgical services at both St. Marys and Rochester Methodist Hos
pitals. Each resident is instructed in pre- and postoperative care and is given
the opportunity to operate with supervision. Three months of rotation during
the first year is with Dr. William Fracke1ton and associates in Milwaukee for
exposure to surgery of the hand. The last year of training is divided into 4-
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month periods at St. Marys Hospital, Rochester Methodist Hospital, and the
Rochester State Hospital as chief resident associate, a position of supervised
senior responsibility.

Opportunities are available for study in the fundamental sciences (pathol
ogy and anatomy), under supervision of members of the faculty. Weekly semi
nars are held for didactic sessions as well as Journal Club. A bimonthly Cleft
Palate Clinic is held in cooperation with other members of the cleft palate
team.

Training in plastic surgery at the Mayo Graduate School of Medicine
meets the requirements of the American Board of Plastic Surgery for a 2-year
program. Although not mandatory, all residents are urged to take a full 4-year
residency in general surgery prior to commencement of the plastic surgery
training, whether this is done at the Mayo Clinic or elsewhere.
M 8-852f,w,s,su (252). DIAGNOSTIC AND CLINICAL PLASTIC SURGERY. Staff

Theory and practice of plastic surgery. Diagnosis of diseases and defects requiring
plastic repair. Pre- and postoperative care of patients.

M 8-853f,w,s,su (253). OPERATIVE PLASTIC SURGERY. Staff
Hospital residence. Junior residence in operative service.

M 8-854f,w,s,su (254). OPERATIVE PLASTIC SURGERY. Staff
Operative plastic and reconstructive surgery of entire body including cosmetic surg
ery; also management of bums, tumors of the head and neck, and maxillofacial
injuries. Senior residency in operative service.

SURGICAL AND FRESH TISSUE PATHOLOGY. (See Department of Pathology)

ANATOMY. (See Department of Anatomy)

PSYCHIATRIC NURSING

OFFERED AT MINNEAPOLIS

See Nursing, page 77.

PSYCHIATRY

OFFERED AT MINNEAPOLIS

Professor

William Hausman, M.D., head
Peter F. Briggs, Ph.D., director of

graduate study
Richard W. Anderson, M.D.
John P. Brantner, Ph.D.
A. Jack Hafner, Ph.D.
Donald W. Hastings, M.D.
Gordon Heistad, Ph.D.
David T. Lykken, Ph.D.
Carl P. Malmquist, M.D., M.S.
Manfred J. Meier, Ph.D.
Wentworth Quast, Ph.D.
Alan H. Roberts, Ph.D.

Burtrum Schiele, M.D.
William Schofield, Ph.D.
Werner Simon, M.D.
Travis I. Thompson, Ph.D.

Clinical Professor
Gove Hambidge, M.D.

Associate Professor
Titus P. Bellville, M.D.
Floyd K. Garetz, M.D., M.S.
Leonard L. Heston, M.D.
William W. Jepson, M.D.
Lloyd K. Sines, Ph.D.
Neil J. Yorkston. M.D.
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Psychiatry

Master's and Doctor's Degrees-Excellent facilities are available for M.S.
(Plan A) and Ph.D. degrees in psychiatry. The minor may be elected in such
fields as anthropology, psychology, sociology, philosophy, or related fields
which provide a background in broad cultural areas. Under ordinary circum
stances the fellowship runs for a period of 3 years, i.e., fulfills the requirements
for training of the American Board of Psychiatry and Neurology. Opportuni
ties for personal psychotherapy are available. A 4-year program offering ad
vanced degrees in child psychiatry is also available.

Psychiatry (AdPy)

Language Requirement-For the Ph.D. degree, either Ca) two foreign lan
guages or (b) one foreign language and the option of a collateral field of knowl
edge. Routinely acceptable languages are French, German, Russian, and Span
ish.
8-201 (251). CLINICAL PSYCHIATRY. (Cr ar; prereq MD) Staff

8-203 (254). ADVANCED CLINICAL PSYCHIATRY. (Cr ar; prereq MD, 8-201, 8-202
or equiv) Staff

8-205 (257). SPECIAL ASSIGNMENTS IN PSYCHIATRY. (1 cr; prereq MD, 8-201,
8-202, 8-203 or equiv) Staff

8-206 (258). RESEARCH IN PSYCHIATRY. (Cr ar; prereq MD or #) Staff

8-208 (263). SURVEY OF PHYSIOLOGIC TREATMENTS IN PSYCHIATRY. (2 cr)
Schiele

8-209 (265). PERSONALITY DEVELOPMENT AND PSYCHODYNAMICS. (1 er; prereq
MD or #) Anderson

8-210 (267). SOCIAL PSYCHIATRY. (1 er) Jepson

8-211 (269). INTRODUcnON TO PSYCHOTHERAPY. (3 cr; prereq MD or #) Raths

8-212 (270). REVIEW OF CURRENT LITERATURE. (2. cr)

8-213 (271). BASIC READINGS FROM PSYCHOANALYSIS I. (1 er; prereq MD or #)
Hambidge

8-214 (273). SURVEY OF PSYCHOSOMATIC MEDICINE. (1 cr; prereq MD or #)
8-215 (276). CURRENT RESEARCH IN PSYCHIATRY. (1 er; prereq MD or #) Hambidge

8-216 (278). INTRODUCTION TO FAMILY THERAPY. (1 er; prereq MD or #) Hambidge

8-217 (279). DEVELOPMENT OF PSYCHIATRIC THOUGHT. (1 er; prereq MD or #)
Sukov

8-218 (281). READINGS IN PSYCHOANALYSIS II. (1 cr; prereq MD or #) Hambidge

8-219 (283). SEMINAR: SPECIAL TOPICS. (1 er; prereq MD or #) Schiele

8-220 (290). SURVEY OF PSYCHIATRY FOR NEUROLOGY RESIDENTS. (1 cr; offered
1971-72 and every 3rd year)

8-221 (291). SEMINAR: CURRENT LITERATURE. (1 er; prereq MD or #) Simon

8-222 (292). SPECIAL SUPERVISION OF PSYCHOTHERAPY. (1 cr; prereq MD or #)
Staff

8-223 (293). PROBLEMS IN TEACHING PSYCHIATRY. (Cr ar; prereq MD or #)

8-224 (295). INTRODUCTION TO GROUP THERAPY. (1 cr)

8-226. BIOLOGICAL PSYCHIATRY. (2 er; prereq #) Heston

8-227. BIOLOGICAL PSYCHIATRY. (1 ct; prereq #) Heston

8-228. PSYCHODYNAMIC PSYCHIATRY. (1 cr; prereq #) Garetz
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Child Psychiatry (ChPy)

Language Requirement-For the Ph.D. degree, either (a) two foreign lan
guages or (b) one foreign language and the option of a collateral field of
knowledge. Routinely acceptable languages are French, German, Russian, and
Spanish.
8-201 (253). CLINICAL CHILD PSYCHIATRY. (Cr ar; prereq MD)

8-202 (256). ADVANCED CLINICAL ClllLD PSYCffiATRY. (Cr ar; prereq MD, AdPy
8-201, 8-202, 8-203, ChPy 8-201 or equiv)

8-203 (284). BASIC READINGS IN ClllLD PSYCHIATRY. (1 cr)

8-204 (285). CURRENT LITERATURE SEMINAR: CffiLD PSYCffiATRY. (1 cr)

8-205 (286). DIAGNOSTIC AND THERAPEUTIC METHODS IN CHILD PSYCHIATRY.
(1 cr)

8-206 (287). RESEARCH IN CHILD PSYCHIATRY. (CT ar)

8-207. TOPICS IN CHILD PSYCHIATRY. (1 cr; prereq resident in psychiatry or #)

8-208. TOPICS IN CHILD PSYCHIATRY. (1 cr; prereq resident in psychiatry or #)
8-209. TOPICS IN CffiLD PSYCHIATRY. (1 cr; prereq resident in psychiatry or #)

8-210. TOPICS IN CHILD PSYCHIATRY. (1 cr; prereq resident in psychiatry or #)
8-211. ADOLESCENT PSYCHIATRY. (2 cr, prereq 2nd-yr resident in psychiatry or

above, #) Malmquist

In addition to work in the University Hospitals psychopathic unit, on the
neurologic service, the child psychiatry service, and the outpatient service, the
student has access to Veterans Administration Hospital, Veterans Administra
tion Mental Hygiene Clinic, Hennepin County General Hospital, and St.
Paul-Ramsey Hospital.

The fellow is given a clinical assignment in the inpatient and the outpa
tient services of University or affiliated hospitals, and is responsible to his
service chief for the clinical study and therapy of his patients. He makes daily
informal rounds with the 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 reports on the literature or on his special studies in staff confer
ences from time to time.

Clinical Psychology (ClPy)

The following courseS are available to graduate students in psychiatry. For
Ph.D. requirements in clinical psychology, see the Graduate School Bulletin.
8-200. DESCRIPTIVE PSYCHOPATHOLOGY. (3 cr, prereq #) Roberts

8-201. READINGS IN THE HISTORY OF PSYCHIATRY. (1 cr; prereq #) Schofield

8-202. SPECIAL RESEARCH TOPICS. (Cr aT: prereq #) Staff

8-213. ORGANIC THERAPIES IN PSYCHIATRY. (1 cr; prereq #) Sines

8-214. ORGANIC SYNDROMES IN PSYCHIATRY. Sines

8-215. PROFESSIONAL PROBLEMS IN CLINICAL PSYCHOLOGY. Sines

8-226. TECHNIQUES OF EVALUATION. (Cr ar; prereq #) Rouzer

8-227. PSYCHOTHERAPY. (Cr ar; prereq #) Schofield

8-228. PSYCHOTHERAPY. (Cr ar; prereq #) Schofield
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PSYCHIATRY

OFFERED AT ROCHESTER

Maurice J. Martin, M.D., M.S.
Francis A. Tyee, M.B., M.S.

(Clinical

Associate Professor
Richard M. Steinhilber, M.D., chairman
Harold R. Martin, M.D. (clinical)
David W. Swanson, M.D.

Professor
Howard P. Rome, M.D.
Wendell M. Swenson, Ph.D.

Psychology)
Instructor

Leo J. Davis, Jr., Ph.D.
(Clinical Psychology)

Glen Duncan, B.M.B.Ch.
Josephine C. Ewert

(Clinical Psychology)
Neal E. Krupp, M.D.

Assistant Professor Mark S. Schwartz, Ph.D.
Maurice J. Barry, Jr., M.D., M.S. (Clinical Psychology)
James G. Delano, M.D. Myron P. Wilson, M.D.

The practical work in psychiatry consists of diagnostic and therapeutic out
patient assignments in adult and child psychiatry as well as assignments to
hospital services caring for psychotic and nonpsychotic patients. These pro
vide for individual and group therapies, as well as training in all the standard
psychiatric treatment techniques. The hospital psychiatric services are organ
ized as therapeutic communities with their own recreational and occupational
therapy facilities. Psychiatric social service and clinical psychological services
are available. A minimum of 6 months is devoted to child psychiatry. There is
opportunity for long-term intensive psychotherapy of ambulatory adults and
children. Incidental to its liaison function to the medical and surgical depart
ments there is the opportunity to study a wide variety of psychosomatic prob
lems. As an integral part of the fellowship there are several series of confer
ences, lectures, and seminars both formal and informal dealing with the en
tire range of clinical psychiatric theory and practice. There is organized in
struction in the basic behavioral sciences and related fields such as neuro
anatomy, neurophysiology, neuropathology, electroencephalography, and elec
tromyography. Assignment to clinical neurological services is also included.

A minimum of 6 months is also provided at the Comprehensive Mental
Health Center in Rochester, Minnesota. This consists of facilities on the cam
pus of the Rochester State Hospital, which includes the Zumbro Valley Men
tal Health Clinic, the Day Hospital, and the care of inpatients at the Rochester
State Hospital. There is close liaison with the Student Health Service at St.
Olaf and Carleton Colleges, Northfield, Minnesota, and Shattuck School, Fari
bault, Minnesota, where the mental health problems of the college-age student
are studied. Also there is close affiliation with the local nursery schools and
the nearby facilities for the mentally retarded.

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

Master's Degree-Offered only under Plan A.

Doctor's Degree-Work leading to the Ph.D. degree is offered.
M 8-85lf,w,s,su (251). DIAGNOSIS IN PSYCHIATRY. Staff

Research. Seminar.

1\1 8-853f,w,s,su (253). HOSPITAL RESIDENCE IN PSYCHIATRY, Staff
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M 8-854f,w,s,su (254). SPECIAL PSYClllATRY AT COMPREHENSIVE MENTAL
HEALTH CENTER, ROCHESTER STATE HOSPITAL. Staff

M 8-855f,w,s,su (255). CHILD PSYCHIATRY
M 8-856f,w,s,su (256). CLINICAL PSYCHIATRY. Staff
M 8-858f,w,s,su (258). BASIC NEUROLOGIC SCIENCES. Staff

PUBLIC HEALTH (PubH)......

OFFERED AT MINNEAPOLIS

Donald E. Barber, M.P.H., Ph.D.
Nonnan A. Craig, M.P.H.
Delphie J. Fredlund, M.P.H.
Alma G. Sparrow, M.S., M.P.H.
Ruth Edna Stief, M.P.H.
George E. Williams, M.D.

Assistant Professor
Knowlton J. Caplan, M.S.
Rita A. Kroska, M.P.H., Ph.D.
Orlando R. Ruschmeyer, Ph.D.
Rexford D. Singer, B.S.C.E., M.S.Associate Professor

Lee D. Stauffer, M.P.H., dean,
director of graduate study

Eleanor M. Anderson, M.P.H.

Professor
Jacob E. Beannan, Ph.D.
Richard G. Bond, M.S., M.P.H.
Donald W. Cowan, M.D., M.S.
George S. Michaelsen, M.S.
Theodore A. Olson, Ph.D.
Harold J. Paulus, Ph.D.
Leonard M. Schuman, M.D., M.S.
James W. Stephan, M.B.S.
Conrad P. Straub, M.C.E., Ph.D.

Lecturer
Henry Bauer, Ph.D.
Lee E. Schacht, Ph.D.

Language Requirement-For the Master's degree, knowledge of a foreign
language may be waived on recommendation of the adviser. For the Ph.D.
degree, reading knowledge of two foreign languages or of one foreign language
and option of a special research technique or a collateral field of knowledge.
Acceptable languages are French, German, Norwegian, Russian, Spanish, or
Swedish.

Minor-For the Master's degree, PubH 5-002, 5-004, and courses in sta
tistics and either epidemiology or public health administration.

For the Ph.D. degree, PubH 5-002, 5-004, and 20 additional credits se
lected on the basis of the candidate's field of major study.

Master's Degree-Offered under both Plan A and Plan B. All candidates for
this degree must take PubH 5-002, 5-003, 5-004.

Public Health Nursing-Programs under Plan B have public health (includ
ing public health nursing) as the major with social science as one related field
and the other selected with reference to the student's specific goal. These
programs admit qualified nurses with interest in supervision, teaching, or ad
vanced practice. Emphasis in mental health, long-term patient care and re
habilitation, or school nursing is available.

Doctor's Degree-Work leading to the Ph.D. degree is offered for majors
in biometry, environmental health, epidemiology, hospital adminstration, and
physiological hygiene. For further information on these programs, see the in
dex reference.

··Inquiries concerning other work in public health, including courses of study leading to
the degrees of M.P.H., master of public health, and M.H.A., master of hospital admin
istration, should be addressed to: Dean of the School of Public Health, 1325 Mayo
Memorial Building, University of Minnesota, Minneapolis, Minnesota 55455.
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Public Health

General
5-002 (lOOA). ELEMENTS OF PUBLIC HEALTH I. (4 cr; prereq #)

Community health problems, current health issues, needs, demands. Social and
community forces affecting health action and behavior.

5-003 (100B). ELEMENTS OF PUBLIC HEALTH II. (4 cr; prereq 5-002 or #)
Health planning and administration; public health agencies; health care systems
and approaches to health planning; comprehensive health planning; evaluation;
health leadership.

5-004 (lOOC). ELEMENTS OF PUBLIC HEALTH III. (Cr ar; prereq #)
Community health programs.

5-005 (123).o TOPICS IN PUBLIC HEALTH. (Cr ar; prereq #) Staff
Selected readings in public health with discussion based on these readings.

S-oOI (210). SEMINAR: PUBLIC HEALTH. (Cr ar)
S-002 (230). FIELD OBSERVATION OF SELECTED PUBLIC HEALTH PRACTICES.

(Cr ar; prereq #)
S-003 (200). RESEARCH. (Cr ar)

Opportunities will be offered by the School of Public Health and by various coop
erating organizations for qualified students to pursue research work.

Mental Health
5-030 (132). MENTAL HEALTH PROGRAM. (1 cr; prereq 5-700 or #) Williams

Community program for promotion of mental health and care of mentally ill persons.

5-031 (133). MENTAL HEALTH. (3 cr; prereq #) Williams
Emotional factors underlying wholesome family relations or interfering with suc
cessful adjustment in family and community.

Health Education
5-050 (ISlA). FOUNDATIONS IN PUBLIC HEALTH EDUCATION PRACTICE. (3 cr;

prereq #) Craig
Role and function of health education specialist; relationship to other public health
disciplines; overview of public health and related fields; introduction to health
education principles and methods.

5-051 (181B). PRINCIPLES AND METHODS OF HEALTH EDUCATION PLANNING.
(3 cr; prereq 5-050) Craig, Veninga

Nature and role of planning process in health education; elements of compre
hensive educational planning.

5-052 (lSlC). COMMUNICATION PROCESS IN HEALTH EDUCATION. (3 cr; prereq
5-050, 5-051) Craig

Communication theory and process; application of cOInmunication models in planned
community health education efforts; Case studies in communication.

5-053 (lSlD). PRINCIPLES AND METHODS IN PUBLIC HEALTH EDUCATION.
(3 cr; prereq 5-052) Craig, Veninga

Organization, administration, evaluation of public health education.

5-054. FOUNDATIONS IN COMMUNITY HEALTH EDUCATION PRACTICE. (5 cr;
prereq #)

Introduction to health education principles and methods; role and function of health
education specialist; communication theory and process; application of communica
tion models to health education practice.

5-055. ORGANIZATION THEORY AND HEALTH EDUCATION PLANNING. (5 cr;
prereq 5-054)

Elements of comprehensive educational planning; theory and process of health educa
tion planning; organization theory; consideration of leadership roles, norms and
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decision making as related to community health education; examination of theories
of org..\nization.

5-056. ORGANIZATION, ADMINISTRATION, AND EVALUATION OF COMMUNITY
HEALTH EDUCATION. (5 cr; prereq 5-054, 5-055)

Methods and procedures for organizing and administering health education services;
consultant functions; methods for selecting and applying criteria for effective evalua
tion of health education efforts.

5-060, 5-061, 5-062, 5-063 (187A, B, C, D). COMMUNITY HEALTH EDUCATION
LABORATORY. (Cr ar; prereq 1[5-050, 5-051, 5-052, 5-053) Craig

Practical experience in community agencies and organization; background studies
in specific neighborhood areas; supervised health education practice; action planning
for health education.

5-064 (193). GROUP PROCESS IN COMMUNITY HEALTH EDUCATION. (2 cr;
prereq 5-050 or 5-080, #) Craig

Group methodology in problem solving; principles, concepts, and process of group
dynamics as a method to community health education.

5-065 (194). HEALTH EDUCATION PREPARATION OF HEALTH AND ALLIED
PERSONNEL. (2 cr; prereq 1[5-053, #) Craig

Methods, procedures, and techniques for planning, implementing, and {~valuating

programs for in-service and short-course preparation in health education for health
and allied personnel.

5-066 (198). HEALTH EDUCATION AND CONTEMPORARY HEALTH CARE SYS-
TEMS. (2 cr; prereq 1[5-053, #) Craig

Role of health education specialist in traditional and developing health services;
factors affecting health education practice in special settings such as hospitals,
schools, and industry and in subject matter areas such as mental health, dental
health, injury control.

5-067 (128). COMPARATIVE COMMUNITY HEALTH EDUCATION, URBAN AND
RURAL. (3 cr; prereq #) Craig

Factors affecting community organization in urban and rural settings; population
characteristics, agencies, institutional patterns as determinants of health behavior;
process of community organization for health.

5-068 (190). COMMUNITY HEALTH EDUCATION PRACTICE. (10 er; prereq 5-050,
5-051, 5-052, 5-053, 5-060, 5-061, 5-062, 5-063, #) Craig

Approximately 10 weeks of supervised community health education practice.

5-070. COMMUNICATION SKILLS FOR HEALTH PROFESSIONALS. (2 er) Veninga
Identification of critical aspects of interpersonal communication and their resulting
effect on interpersonal relationships. Communication breakdowns, nonverbal behav
ior, empathy, perception, and sensitivity to others.

5-071. HEALTH LEADERSHIP AND EFFECTING CHANGE. (3 cr) Anderson, Sima,
Sloan, Veninga

Identification of leadership qualities and their resulting effect On organization
hehavior. Various theories of change and their practical application to the field of
health. Changing role of the health professional.

5-080 (125). INTRODUCTION TO PUBLIC HEALTH EDUCATION. (2 cr; prereq #)
Craig

Planning educational components of commlmity health programs; group procedures;
community organization; methods and materials.

5-081 (125A). HEALTH EDUCATION IN HOSPITALS. (I cr; prereq hospital administra
tion students or #) Craig

Guiding principles, purposes, and scope; methods and materials; planning, with
special emphasis on hospitals.

5-082 (127). ADVANCED STUDIES IN HEALTH EDUCATION. (3 cr; prereq 5-080,
5-081, or #) Craig

Case studies; planning and educational processes as applied within specific public
health disciplines.

5-098 (123). TOPICS IN PUBLIC HEALTH EDUCATION. (Cr ar; prereq #) Staff
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Public Health

Environmental Health
5-151 (102).· ENVIRONMENTAL HEALTH. (3 cr; prereq #) Bond and staff

Methods for promoting man's health and comfort by controlling eovironment.

5-152 (102A). ENVIRONMENTAL HEALTH. (2 cr; prereq 5-002 or #) Bond, Stauffer
General principles of urban and rural sanitation; problems encountered by official
health agencies.

5-153 (109).· INSTITUTIONAL ENVIRONMENTAL HEALTH. (3 er; prereq hospital
administration student or #, 5-002) Michaelsen, Bond

Sanitation and safety practices in hospitals and other institutions.

5-154 (ll4). ENVIRONMENTAL HEALTH PROGRAMS. (3 er; prereq 5-002, #) Bond
and staff

Public health supervision of activities in urban and rural sanitation.

5-159 (212).· SEMINAR: ENVIRONMENTAL HEALTH. (Cr ar; prereq #) Olson

5-161 (ll6).· ADMINISTRATION OF ENVIRONMENTAL HEALTH PROGRAMS. (3
cr, §5-154; prereq #) Bond

Administrative organization of environmental health activities.

5-171 (ll8).• ENVIRONMENTAL MICROBIOLOGY. (3 cr; prereq 5-002, 5-151, MieB
3-103 or #) Greene

Survival, dissemination, transportation, and significance of microorganisms in the
environment; application of principles to environmental health problems.

5-177 (ll7A), ENVIRONMENTAL BIOLOGY. (3 er; prereq #) Olson, Ruschmeyer
Introduction to plant and animal forms important in environmental health and bio
logical aspects of water supply. waste treatment, stream pollution, and special
phenomena related to human disease transmission.

5-178 (ll7B). VECTORS AND PARASITES IN HUMAN DISEASES. (3 cr; prereq #)
Olson, Ruschmeyer

Basic biological concepts of parasitic diseases, vectors, and application of vector
control methods in environmental health programs.

5-179 (1l7C). PUBLIC HEALTH BIOLOGY-FIELD INVESTIGATIONS. (3 cr; prereq
#) Olson, Ruschmeyer

Field studies and laboratory analyses related to special problems in assessment of
water supplies, waste treatment facilities, and stream pollution surveys.

5-181 (155). INTRODUCTION TO THE AIR POLLUTION PROBLEM. (3 cr; prereq #)
Paulus

History, sources, controls, effects, surveys, legal aspects; administration of programs.

5-182 (156). AIR POLLUTION CONTROLS AND SURVEYS. (3 cr; prereq 5-181 or #)
Paulus

Public health engineering approach to air pollution controls and surveys.

5-183 (186). PROBLEMS OF AIR POLLUTION CONTROL. (Cr ar; prereq 5-181, #)
Paulus

Special supervised studies involving laboratory and field investigation procedures;
pertinent literature review.

5-184 (185). AIR ANALYSIS. (3 cr; prereq 5-21l or 5-181, 5-183, #) Paulus
Laboratory and field exercises including air flow measurement, calibration of instru
ments, analysis of gases, stack sampling, dust counting and sizing, and industrial
plant visits.

5-190 (154). TOPICS, INJURY CONTROL. (Cr ar; prereq #) Michaelsen, Scheffler
Directed readings and reports on selected problem areas in injury control.

5-191 (153). PRINCIPLES AND METHODS OF INJURY CONTROL. (Cr ar; prereq #)
Michaelsen, Scheffler

Accidents as a community public health problem; current concepts of etiology and
methodology of control.

5-192 (158). HOSPITAL SAFETY. (3 cr; prereq #) Michaelsen, Scheffler
Theories and practices in accident and fire prevention and control for hospitals and
other medical care facilities.
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5-193 (159). CHEMICAL LABORATORY SAFETY. (I cr; prereq #) Scheffler
Principles of accident and fire prevention in chemical laboratories.

5-201 (143). MEASUREMENT AND APPLICATION OF IONIZING RADIATION. (3 cr
[Iect and lab], 2 cr [Iect only]; prereq #) Barber, Jonas

Introduction to principles of measurement and use of radiative sources; emphasis on
health hazards.

5-202 (147). ENVIRONMENTAL RADIOACTIVITY. (3 cr; prereq #) Barber, Straub
Source:c;, measurement, evaluation, and control of environmental radioactivity; haz
ards to general population.

5-203 (145). LOW·LEVEL RADIOACTIVITY MEASUREMENTS. (3 CT; prereq #) Barber
Assay of low levels of radioactivity in environmental samples. Lecture and laboratory.

5-207 (157). RADIATION PROTECTION CRITERIA FOR HOSPITALS. (2 CT; prereq #)
Barber, Wollan

Methods of design, shielding, equipping, and operation of isotope laboratories, X-ray,
and other ionizing radiation facilities.

5-209 (148). SEMINAR: HEALTH PHYSICS. (I cr; prereq #) Barber
Review and discussion of current health physics problems.

5-2ll (152).° INDUSTRIAL HYGIENE ENGINEERING. (3 cr; prereq #) Michaelsen,
Caplan

Field and laboratory methods used by industrial hygiene engineers in study and
control of occupational health hazards.

5-216 (151). HEALTH ASPECTS OF AIR CONTROL IN HOSPITALS. (2 CT; prereq #)
Micbaelsen

Basic considerations in control of natural and mechanical air flow in hospitals to
avoid spread of infection, to control odors, and to promote patient care.

5-221 (ll5A). INSTITUTIONAL FOOD PROTECTION PROGRAMS. (2 cr; prereq #)
Bond, Jopke

Public health implications in food preparation and service; regulatory controls by
official public health agencies.

5-222 (1I5).0 FOOD SANITATION. (3 CT; prereq 5-002, #) Olson
Review of current literature on sanitary problems in production, processing, and
distribution of milk, meat, shellfish, and other foods; methods of supervision.

5-239 (138). HOSPITAL ENGINEERING PROBLEMS. (Cr ar; prereq #) Michaelsen,
Teske, visiting lecturers

Application of environmental engineering, sanitation and maintenance principles to
planning, administration, and operation of hospitals.

8-201 (238).° RADIATION DOSIMETRY. (3 cr; prereq #) Barber
Radiant energy absorption in liquids, gases, and solids; absorption in biological
systems.

8-202 (238A). RADIATION DOSIMETRY LABORATORY. (I cr; prereq \[8-201) Barber
Laboratory exercises involving principles discussed in PubH 8-201.

8-246 (231). GROUNDWATER DEVELOPMENT. (Cr ar; prereq grad engr, #) Bond,
Singer, staff, visiting lecturers

Groundwater exploration; well hydraulics, design, and construction; special references
to public healtb problems.

8-247 (232). FIELD WORK IN GROUNDWATER DEVELOPMENT. (Cr ar; prereq grad
engr, 8-246) Bond, Singer, staff, visiting lecturers

Construction of wells, field tests, and public health problems.

8-248 (233). WATER QUALITY INVESTIGATION AND RESEARCH TECHNIQUES. (6
cr; prereq #) Olson, Odlaug, Ruschmeyer

Field techniques and special research methods for establishing pollution base lines;
recognition and appraisal of advancing eutropnication.

8-249 (234). WATER QUALITY RESEARCH. (6 cr; prereq #) Olson, Odlaug, Rusch
meyer

Design and implementation of independent, short-term research activity. Literature
review, statistical design and data processing.
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Veterinary
5-300 (188). COMPARATIVE MEDICINE AND PUBLIC HEALTH. (2 cr; prereq 5-002,

#) Diesch
Comparative medicine in man's relationship to biologic environment, interrelationship
between animal and human health, source of animal diseases, ecology of zoonoses;
food production and hygiene; laboratory animal medicine.

Epidemiology
5-330 (104).° EPIDEMIOLOGY I. (3 cr; prereq 5-002, 5-407, 5-405, or 5-450/5-451)

Schuman
Basic epidemiologic principles applicable to infectious and noninfectious disease;
host-agent-environment complex; factors underlying spread of infectious disease;
laboratory applications of statistical and epidemiologic methods.

5-335 (105).° EPIDEMIOLOGY II. (3 cr; prereq 5-330) Schuman
Extension of epidemiologic principles to detailed study of selected infectious diseases.

5-340 (129). EPIDEMIOLOGIC SURVEY METHODS. (3 cr; prereq 5-330, 5-407 or
equiv, #) Schuman, Stebbings

Practical aspects of survey design, execution, analysis, and interpretation.

5-342 (103). PUBLIC HEALTH BACTERIOLOGY. (Cr ar; prereq MicB 5-232, MicB
5-216, #) Bauer

Bacteriologic and serologic diagnosis, public health laboratory administration and
methods.

5-349.° EPIDEMIOLOGY OF CHRONIC RESpmATORY DISEASE. (Cr at; prereq #)
Stebbings

Critical review of current status of chronic respiratory disease epidemiology and
methods. Design and analysis of longitudinal studies.

5-379 (123).° TOPICS IN EPIDEMIOLOGY. (Ct ar; prereq jI) Staff
Selected readings with discussion based on these readings.

8-340 (241).° EPIDEMIOLOGY OF NONCOMMUNICABLE DISEASES. (3 cr; ptereq
5-330) Schuman, Stebbings

Application of basic epidemiologic principles to noncommunicable diseases and to
trauma; selected disease examples.

8-379 (213). SEMINAR: EPIDEMIOLOGY. (Cr ar; preteq jI) Schuman, Stebbings

Physiological Hygiene
5-380 (191).° APPLIED HUMAN NUTRITION. (3 cr; prereq #) J Anderson, Grande,

Stief
Food composition, nutrient requirements, nutrition surveys, public health programs
in nutrition.

5-386 (195). PUBLIC HEALTH ASPECfS OF CARDIOVASCULAR DISEASE. (3 er;
prereq #) Grande, Keys, and staff

Etiology, incidence, problems of control, and relationship to mode of life.

Biometry
5-404 (108). INTRODUCTION TO BIOSTATISTICS AND STATISTICAL DECISION.

(3 cr; prereq #) Weckwerth
Variation, frequency distribution; probability; significance tests; estimation; trends,
data handling; simple operations research applications. Statistical approach to ra
tional administrative decision making. Lectures and laboratory.

5-405 (180). BIOMETRIC METHODS IN ENVIRONMENTAL HEALTH I. (3 cr; prereq
environmental health student, others #) Kjelsberg, Boen
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Variation; frequency distribution; demographic techniques; probability; introduction
to data analysis.

5-406 (180A). BIOMETRIC METHODS IN ENVmONMENTAL HEALTH II. (3 cr;
prereq .5-405) Bearman

Estimation; tests of significance; Poisson distribution; serial dilutions and most
probable Dumber; elements of bioassay; radiologic statistics.

5-407 (140).0 VITAL STATISTICS I. (3 cr) Bearman. Kjelsberg
Official sources; population changes; rates; trends; significant differences.

5-408 (140A). VITAL STATISTICS II. (3 cr; for public health majors; prereq 5-407 with
grade of B) Bearman

Demographic techniques and statistical inference.

5-430 (120A). BIOMEDICAL COMPUTING. (3 cr; prereq Math I-HI) Johnson and staff

5-450 (110A).0 BIOMETRY I. (3 cr; prereq 1[5-451. Math I-Ill or #) Bartsch
Basic concepts in probability; binomial, Poisson, and normal probability models; esti
mation and testing statistical hypotheses of parameters of probability models.

5-451 (11IA). BIOMETRY LABORATORY I. (2 cr; prereq 1[5-450) Bartsch
Application of concepts of probability to the development of probability models for
random phenomena in the biological and medical sciences.

5-459. INTRODUCTION TO MATHEMATICAL THEORY IN BIOMETRY. (3 cr; prereq
2 qtrs calculus. 5-455, or #) Jeffries

Generating functions, curve fitting, iterative estimation, tests, propagation of error,
and related topics with illustrations from epidemics and population growtb. bioas
say. clinical trials. demography and other bin-health sciences.

5-460. DEMOGRAPHY AND HEALTH. (3 cr. ~5-408; prereq biometry major. others #)
Kjelsberg

Needs, sources, collection, and interpretation of data in the areas of population mor
tality. morbidity, natality. and health services.

Public Health Nursing

5-500 (175A). PUBLIC HEALTH-MENTAL HEALTH NURSING I. (4 cr; prereq #)
Downey, Carver, Leonard, Sloan

Critical analysis of selected theories of physical. psychosocial development; emphasis
On primary prevention in infancy and early childhood. Supervised laboratories;
selected nursery school and pediatric clinics.

5-501 (l75B). PUBLIC HEALTH-MENTAL HEALTH NURSING II. (4 cr; prereq 5-500)
Carver, Downey. Leonard, Sloan

(Continuation of 5-500) Emphasis on primary prevention in later childhood and
early adulthood. Supervised laboratories in neighborhood centers and selected school
settings.

5-502 (176). CLINICAL SEMINAR: PUBLIC HEALTH-MENTAL HEALTH NURSING.
(Cr ar; prereq 5-501) Carver, Downey. Leonard, Sloan

(Continuation of 5-501) Focus On individual in adulthood. Critical analysis of nurs
ing process; adaptation of the process to a well family, emphasis on prevention;
supervised clinical experience.

5-506 (173). CHILD AND SOCIETY. (3 cr; prereq #) Kroska
Cross-cultural study of the structure and function of socialization practices in differ
ing societies. Various research and theoretical approaches; relationships of the process
of enculturation and cultural systems.

5-507 (177). GROUP DYNAMICS. (2 cr; prereq #) Rosenberg
Practical application of social psychological concepts to analysis of group behavior.

5-510 (171).0 RESEARCH METHODOLOGY IN NURSING. (3 cr; prereq 5-407) Kraska
Examination of selective research studies in nursing and of the development of
models and theory in nursing research; steps in fonnulating a research design.
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5-517 (123). SEMINAR: PATIENT REHABILITATION IN THE COMMUNITY. (Cr ar;
prereq #) Staff

Explanation of multidiscipline approach in developing community programs for pa
tient care.

5-518 (179A). LONG-TERM PATIENT CARE AND REHABILITATION. (Cr ar; prereq
#) E Anderson and associates

Problems associated with rehabilitation; selected experiences correlated with seminars.

5-519 (179B). LONG-TERM PATIENT CARE AND REHABILITATION. (Cr ar; prereq
#) E Anderson

Independent study. Exploration of a comprehensive multidisciplinary approach in
the continuity of care for long-term patients.

5-520 (179C). FIELD WORK: PHYSICAL THERAPY IN COMMUNITY AGENCIES. (Cr
ar; prereq #) E Anderson

Advisory service and planning in-service programs for nursing staff; selected experi
ences in county and state health departments.

5-535 (123). CONTEMPORARY SCHOOL NURSING. (Cr ar; prereq iI) Staff
Exploration of changes which are occurring in school health programs with emphasis
on the changing role of the public health nurse. Review of related research.

5-538. CHILD-CENTERED SCHOOL NURSING. (3 cr; open to RN's employed in school
nursing) Fredlund

Role of scbool nurse in providing health services and contributing to health educa
tion for school children. Recent trends; team approach to meeting children's health
needs. Focus on specific problem areas designated by the class.

5-540 (170). ORGANIZATION OF PUBLIC HEALTH NURSING SERVICES. (2 cr, ~5

541; prereq health officers, others #) Sime, Sparrow
Interpretation of background and trends in public health nursing; organization for
delivery of services; relationship to other aspects of public health.

5-541 (170A). ORGANIZATION OF PUBLIC HEALTH NURSING SERVICES. (1 cr,
~5-540; prereq #) Sime

Interpretation of background and trends in public health nursing; organization for
delivery services; relationship to other aspects of public health.

5-575 (123). TOPICS IN PUBLIC HEALTH NURSING. (Cr ar; prereq #) Staff
Selected readings in public health nursing with discussion based on these readings.

8-503 (226A). CLINICAL SEMINAR: ADVANCED COMMUNITY NURSING. (3 cr;
prereq 5-500, 5-501, 5-502) Fredlund, E Anderson, Sime

Focus on families with health problems (maternal and child health, chronic illness)
utilizing behavioral and mental health concepts.

8-504 (226B). PUBLIC HEALTH NURSING OF THE MENTALLY ILL. (Cr ar; prereq #)
Sparrow, Fredlund, and associates

Selected experiences with mentally ill patients including a multidisciplinary approach
to their total care; related theory.

8-505 (226C). PUBLIC HEALTH NURSING IN THE GROUP SETfING. (Cr ar; prereq
#) Sparrow, Fredlund, and associates

Opportunity for working with small groups in the community with emphasis on the
group method of rendering public health nursing services.

8-506 (285). HEALTH BEHAVIOR AND SOCIO-CULTURAL CHANGE. (3 cr; prereq iI)
Kraska

Cultoral background of health behavior and relationship of health and illness to
society; examination of concepts and theoretical approaches to the study of change;
the role of the public health worker as agent of change.

8-510 (200). DIRECTED RESEARCH. (Cr ar; prereq 5-510) Kraska
Guided study in research design.

8-519 (200). DIRECTED RESEARCH. (Cr ar)
Guided study in research related to physical therapy in community health programs.

8-520 (221). SEMINAR: LONG-TERM PATIENT CARE AND REHABILITATION. (Cr
ar; prereq 5-518 or 5-519 or #) E Anderson
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Development of a project relative to multidisciplinary action affecting patient care;
review of current research findings.

8-525 (224). LEADERSHIP FOR ACTION AND CHANGE. (3 cr) E Anderson, Sime,
Sloan

Commonalities and differences of leadership roles and responsibilities in academic
and service institutions.

8-526 (225). PRACTICUM IN TEACHING PUBLIC HEALTH NURSING. (3 cr per qtr
[2 qtr course]; prereq #) Sloan

Identification of major health concepts; application of educational principles to
teaching of public health nursing; selected experiences; supervised teaching in public
health nursing; supervision of student in laboratory experience.

8-531 (281). PROBLEMS AND PRACDCUM IN SUPERVISION AND ADMINISTRA
TION IN COMMUNITY NURSING. (3 cr per qtr [2 qtr course]; prereq 8-525)
E Anderson, Sime

Analysis of and experience in selected aspects of the administrative and supervisory
process.

8-535 (222). SEMINAR: SCHOOL NURSING WITH RELATED FIELD PRACTICE. (Cr
ar; prereq #) Fredlund

Exploration of nursing in the school setting.

Maternal and Child Health
5-600 (189). FIELD WORK IN PUBLIC HEALTH NUTRITION. (Cr ar; prereq #) Stief

and associates
Placement in an approved agency with opportunity for experience in nutritional
aspects of public health programs.

5-601 (196).° SEMINAR: PUBLIC HEALTH NUTRITION. (Cr ar; prereq #) Stief

5-609 (123). TOPICS: PUBLIC HEALTH NUTRITION. (Cr ar; prereq #) Staff
Selected readings and problems.

5·610 (107). MATERNAL AND CHILD HEALTH. (3 cr; prereq 115-002, #)
Community health needs and services for mothers and children.

5-611 (107A). MATERNAL AND CHILD HEALTH PROGRAMS. (1 cr, ~5-610; prereq
hospital administration student, #)

Community programs for major maternal and child health problems.

5-612 (134). HUMAN GENETICS AND PUBLIC HEALTH. (3 cr) Schacht
Evaluation of current studies in human genetics and applications to community
health.

5-613 (136). HANDICAPPED CHILDREN. (Cr ar; prereq 5-610, #)
Prevention and rehahilitation of handicapping conditions affecting children; com
munity activities related to emotional, physical, and intellectual handicaps.

5-649 (123). TOPICS: MATERNAL AND CHILD HEALTH. (Cr ar; prereq #) Staff
Selected readings and problems.

8-611 (215). MATERNAL AND CHILD HEALTH PROBLEMS. (3 cr; prereq 5-610)
Martens

Problems in administration of health programs for infants, preschool and schoolage
children, handicapped children, and women of childbearing age.

8-610 (214). HEALTH OF THE SCHOOL AGE CHILD. (2 cr; prereq 5-610 or #)
Review of major health problems among children of school age; methods of providing
and evaluating school health services.

Dental
5-650 (137). DENTAL HEALTH. (1 cr; prereq #) Gordon

Conditions resulting in tooth decay and loss; preventive and corrective measureSj
mouth hygiene; community programs for dental health.
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5-651 (182). PHILOSOPHY AND CONCEPTS OF PREVENTIVE DENTISTRY. (3 cr:
prereq #) Meskin

Basic principles of preventive dentistry; relationship between oral and general disease
processes; epidemiology of oral diseases; preventive procedures; organizing and eval
uating community dental health programs.

5-652 (183). SEMINAR: DENTAL HEALTH LITERATURE. (Cr ar; prereq jI) Meskin
and staff

Current review of literature pertinent to dental pu.blic health, critical examination
for design, content, and validity of conclusions.

5-653 (184). DENTAL HEALTH PROGRAMS. (Cr ar; prereq #) Meskin
Dental health activities and problems in a community situation; observation visits
and participation in puhlic and voluntary facilities; preventive, curative, rehabilita
tive. and research activities of local, state, and federal agencies; problems of dental
manpower.

5-654. TOPICS IN DENTAL PUBLIC HEALTH. (Cr ar; prereq #)
Selected readings with discussion based on these readings.

Public Health Administration
5-700 (106).° PUBLIC HEALTH ADMINISTRATION. (3 cr; prereq 5-002)

Structure, basic functions, and activities of public health agencies.

5-701 (122). PUBLIC HEALTH ADMINISTRATION PROBLEMS. (3 cr: prereq 5-700)
Budgeting, program planning, and appraisal of public health procedures.

5-749 (123).° TOPICS: PUBLIC HEALTH ADMINISTRATION. (Cr ar: prereq jI) Staff

Hospital and Health Care Administration
5-760 (168). ORIENTATION TO MEDICAL SCIENCES. (3 cr; prereq #)

Medical terminology, applied anatomy, and physiology.

5-790 (141). SOCIAL, ECONOMIC, AND POLITICAL ASPEGrS OF MEDICAL CARE.
(3 cr; prereq #) Litman and staff

Social, economic, and political forces shaping health care systeuls; possible future
impact of these forces.

8-750/8-751 (261-262). ALTERNATIVE PATTERNS FOR MEETING HEALTH CARE
NEEDS. (3 cr per qtr; prereq #) Litman, Stephan, and staff

Future role of hospitals and related health services in light of patient needs and
community services.

8-752 (264). SEMINAR: COMPARATIVE HEALTH CARE SYSTEMS. (3 cr; prereq #)
Litman

Reading, discussion, guest lecturers on relations between health services and other
social institutions in different societies.

8-760 (266). HOSPITAL ADMINISTRATION TOPICS. (Cr ar; prereq #) Stephan, Weck
werth, and staff

Independent study under tutorial guidance on selected problems, current issues.

8-762 (273). CONTEMPORARY PROBLEMS OF HOSPITAL AND RELATED HEALTH
SERVICES. (Cr ar; prereq #) Weckwerth

Current concepts, problems, principles, and future developments in hospital and
related health services.

8-770 (267). HEALTH AND HUMAN BEHAVIOR. (3 er: prereq #: offered 1972-73 and
alt yrs) Litman

Social ecology of health; social and personal components of illness; health and the
community; social and cultural aspects of health care services.

8-780 (263). ADVANCED STATISTICAL METHODS IN HEALTH CARE RESEARCH.
(3 cr: prereq 5-450 or #) Weckwerth

Survey and analysis of the application of nonparametric statistics to health care
research.
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8-181 (265), SEMINAR: RESEARCH STUDmS IN HEALTH CARE. (3 cr; prereq #;
offered 1972-73 and alt yrs) Litman, Weckwerth, and staff

8-790 (269). POLmCAL ASPECTS OF HEALTH CARE. (3 cr; prereq #; offered 1912-
73 and ait yrs) Litman

Analysis of interrelationships between government) politics, and health services; the
political-social bases of health legislation and community decision making in pro
vision and modification of health services.

RADIOLOGY (Bad)

OFFERED AT MINNEAPOLIS

Eugene Gedgaudas, M.D., professor and head, director of graduate study

DEPARTMENT OF THERAPEUTIC
RADIOLOGY

Professor
Seymour H. Levitt, M.D., head

Clinical Professor
Donn G. Mosser, M.D.

Assistant Professor
Faiz M. Khan, Ph.D.
Thomas K. Jones, M.D.
Vaughn C. Moore, Ph.D.
Chang W. Song, Ph.D.

Instructor
Jose Feola, M.S.

Instructor
Jay Thomas Payne, Ph.D.

Clinical Instructor
William A. Wilcox, M.D.

DIVISION OF ]\'UCLEAR MEDICINE

DIVISION OF ROENTGEN DIAGNOSIS

Professor
Kurt Amplatz, M.D.
Harold O. Peterson, M.D.

Clinical Professor
Oscar Lipschutz, !\I.D.

Associate Professor
Robert G. B. Bjornson, M.D.
Stephen A. Kieffer, M.D.

Clinical Associate Professor
Daniel L. Fink, M.D.

Assistant Professor
Lawrence H. A. Gold, M.D.

Phillipe R. L'Heureux, M.D.

Professor
Merle K. Loken, M.D., Ph.D., director

Assistant Professor
John Maney Wolff, M.D.

Graduates of class A schools who have completed at least 1 year of satis
factory internship in a recognized hospital are eligible for appointment as
medical fellow specialists with stipend in radiology. Medical fellow specialists
without stipend are also accepted if places are available.

Previous preparation in internal medicine or in pathology or both is higWy
desirable although not required. This course itself extends over a period of
3% to 4 years excluding any full time devoted to other subjects. For those
who have been away from medical practice for a considerable period, a pre
liminary program of education in the laboratory sciences and general medi
cine is highly desirable.

The fellowship period is spent in a number of hospitals, and appropriate
periods of time are devoted to the physics of radiation, radiobiology, radia
tion therapy, radiographic technique, roentgen diagnosis, and nuclear medi
cine. Sufficient time is spent on application of roentgen rays, radium, cobalt
60 teletherapy, beta rays, and radioisotopes to give a thorough working knowl-
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edge in this field. Appropriate periods of time are devoted to the various di
visions of roentgen diagnosis, including special procedures.

Medical fellows may assist in the teaching of undergraduate students and
may teach independently in elective courses. A certain amount of investiga
tion and research should be carried out during the course of the program.

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

1. University Hospitals aoo Outpatient Departments-A general referral
hospital of approximately 800 beds and a very active outpatient clinic offer
unusual clinical material.

There is, in addition, Variety Club Heart Hospital, which is connected
directly with University Hospitals and which offers approximately 100 beds
for the study of acquired and congenital heart disease and an extensive re
search program in this field.

Another institution closely connected with University Hospitals is the Uni
versity 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 Institute,
with an outpatient 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 roentgen therapy machines, two cobalt 60 teletherapy
units, and an adequate radium supply. Work with isotopes both for diagnosis
and therapy is available. (b) Eustis Hospital, which offers excellent opportu
nity 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. Hennepin County General Hospital--This institution provides valuable
experience particularly in acute pulmonary conditions, in chronic cardiac dis
eases, and in traumatic lesions of the skeleton. Fellows are assigned to this
service for a period of 6 months.

3. St. Paul-Ramsey Hospital--Here, as in Hennepin County General Hos
pital, there is abundant opportunity to observe both acute and chronic proc
esses. Good research facilities are available. Assignment to this service is for
a period of 6 months.

4. Veterans Administration Hospital--A hospital of approximately 1,000
beds, catering entirely to veterans, participates actively in the graduate pro
gram of this department. Here may be seen a very large variety of cases
exhibiting practically the entire gamut of disease processes. There is also ex
tensive opportunity for investigation and research.

Language Requirement-For the Ph.D. degree, either (a) two foreign lan
guages, or (b) one foreign language and the option of a collateral field of
knowledge. Routinely acceptable languages are French, German, Italian,
and Spanish.
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Master's and Doctor's Degrees-All fellows may qualify for the degree 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 mini
mum period of 4 years is usually required. In addition to radiology as a major,
a minor subject must also be carried-usually chosen from pathology, bio
physics, physiology, or anatomy.

Diagnostic Roentgenology
O-I20f,w,s (102). X-RAY CONFERENCE. Staff

Weekly departmental meetings at which important cases seen in University, Henne
pin County General, St. Paul-Ramsey, and Veterans Administration Hospitals and
most of the private hospitals of the Twin Cities are reviewed.

0-I21£,w,s,su (Ill). MEDICAL ROENTGENOLOGIC CONFERENCE. Staff

0-I22f,w,s,su (124). PEDIATRIC ROENTGENOLOGIC CONFERENCE. Staff

0-I23f,w,s,su (135). SURGICAL ROENTGENOLOGIC CONFERENCE. Staff

0-I24f,w,s,su (163). NEUROSURGICAL-ROENTGENOLOGIC CONFERENCE. Staff

0-I25f,w,s,su (202). CARDIOVASCULAR ROENTGENOLOGIC CONFERENCE. Staff

0-I26f,w,s (217). ROENTGENOLOGIC CONFERENCE ON CHEST DISEASES. Staff

0-I27f,w,s,su (238). ROENTGEN-SURGICAL PATHOLOGY CONFERENCE. Staff

5-140f,w,s,su. SPECIAL PROBLEMS IN ROENTGENOLOGY. (Cr ar) Staff

8-IOOf,w,s,su (209). GASTROINTESTINAL ROENTGENOLOGY. (Cr and hrs ar) Staff
In-service training on roentgenological evaluation of the gastrointestinal system.

8-101£,w,s,su (209). UROLOGIC ROENTGENOLOGY. (Cr and hrs ar) Staff
In-service training on roentgenological evaluation of the genitourinary system.

8-I02f,w,s,su (209). NEUROLOGICAL ROENTGENOLOGY. (Cr and hrs ar) Staff
In-service training on roentgenological evaluation of the central nervous system.

8-I03f,w,s,su (209). CARDIOVASCULAR ROENTGENOLOGY. (Cr and hrs ar) Staff
In-service training on roentgenological evaluation of the cardiovascular system.

8-I04f,w,s,su (209). PEDIATRIC ROENTGENOLOGY. (Cr and hrs ar) Staff
In-service training on roentgenological evaluation of infants and children.

8-I05f,w,s,su (209). PULMONARY ROENTGENOLOGY. (Cr and hrs ar) Staff
In-service training on roentgenological evaluation of the pulmonary system.

8-110f,w,s (201). NEURORADIOLOGY. (2 cr per qtr; offered alt yrs) Staff
Roentgen diagnostic procedures and roentgen findings in study of the head, including
diseases of skull, orbits, intracranial conditions, and in study of spine and spinal
canal.

8.150f,w,s,su (200). RESEARCH IN ROENTGENOLOGY. (Cr and hrs ar) Staff
Problems in roentgen diagnosis.

Nuclear Medicine
0-220f,w,s,su (236), NUCLEAR MEDICINE CONFERENCE.

Weekly presentations of informative nuclear medicine cases seen in University and
affiliated hospitals.

5-240f,w,s,su. SPECIAL PROBLEMS IN NUCLEAR MEDICINE. (Cr ar) Staff

8.200f,w,s,su. NUCLEAR MEDICINE. (Cr ar) Staff
In-service training in the uses of radioisotopes in the diagnosis and treatment of
disease.
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8-210f,w,s (104). FUNDAMENTALS OF NUCLEAR MEDICINE. (l cr per qtr; prereq
Ist-yr resident) Staff

Lectures and demonstrations on nuclear instruDlentation and applications of radio
isotopes in medicine.

8-250f,w,s,su (212). RESEARCH IN NUCLEAR MEDICINE. (Cr ar) Staff

Therapeutic Radiology

0-320f,w,s (240). RADIATION THERAPY CONFERENCE. Staff
Weekly presentations of informative cases treated in radiation therapy at University
and affiliated hospitals.

0-32lf,w,s (204). TUMOR CLINIC CONFERENCE. Staff

5-340f,w,s. SPECIAL PROBLEMS IN RADIATION THERAPY. (Cr ar) Staff

8-300f,w,s,su. RADIATION THERAPY. (Cr ar) Staff
In-service training in the treatment and management of patients with malignant
disease.

8-310f,w,s (103). FUNDAMENTALS OF RADIATION THERAPY. (I cr per qtr) Staff
Lectures on physical and clinical aspects of radiation therapy. Techniques of radia
tion therapy including radium and other isotopic implants will be discussed.

Radiation Biology

5-440f,w,s,su. SPECIAL PROBLEMS IN RADIATION BIOLOGY. (Cr ar)

5-45o£,w,s,su (205). RESEARCH IN RADIATION BIOLOGY. (Cr ar)

8-410f,w,s,su (212). SEMINAR: RADIATION BIOLOGY. (1 cr per qtr; prereq ll) Staff
Approaches to problems in radiation biophysics. Recent advances reviewed.

Radiological Physics

5-510f,w,s (103). BASIC PRINCIPLES OF RADIOLOGICAL PHYSICS. (I cr per qtr;
offered alt yrs) Staff

Lectures and demonstrations of basic principles in radiology.

5-5Ilf,w,s (210). ROENTGEN TECHNIQUE. (1 cr per qtr; offered alt yrs) Staff
Theory and practical application of principles of roentgen technique including the
studY of X-ray machines and X-ray tubes, exposure, technique, and darkroom work.

5-512f,w,s,su (211). DOSIMETRY OF INTERNAL AND EXTERNAL RADIATION EMIT
TERS. (l cr per qtr) Staff

Basic principles of radiation dosimetry discussed in detail; clinical applications
considered.

5-540f,w,s,su. SPECIAL PROBLEMS IN RADIOLOGICAL PHYSICS. (Cr ar) Staff

5-770£ (170). RADIOLOGICAL PHYSICS. (3 cr; prereq #) Moore, Khan
Production and properties of ionizing radiations and their interactions with matter.
Principles of radiation dosimetry.

5-771w (171). MEDICAL NUCLEAR PHYSICS. (3 cr; prereq #) Loken, Payne
Consideration of natural and induced radioactivity. Nuclear instrumentation and uses
of radioactive materials as tracer elements.

5-772s (172). RADIATION BIOLOGY. (3 cr; prereq #) Song, Feola
Consideration of basic interactions of ionizing radiations with biological systenls.

8-550f,w,s,su (205). RESEARCH IN RADIOLOGICAL PHYSICS. (Cr ar) Staff
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Donald S. Childs, Jr., M.D., M.S. (clinical),

chairman, Therapeutic Radiology
John R. Hodgson, M.D., M.S. (clinical),

chairman, Diagnostic Roentgenology
C. Allen Good, M.D., M.S.
Colin B. Holman, M.D., ~f.S.

David G. Pugh, M.D.

Fields of Instruction

RADIOLOGY

OFFERED AT ROCHESTER

Assistant Professor
Harley C. Carlson, M.D., Ph.D.
Malcolm Y. Colby, Jr., M.D., M.S.
Martin Van Herik, M.D., M.S.

Instructor
John W. Beabout, M.D.
Roger E. Cupps, M.D.
Glen W. Hartman, M.D.

Associate Professor Margaret A. Holbrook, M.D.
Hillier L. Baker, Jr., M.D., M.S. O. Wayne Houser, M.D.
George D. Davis, Jr., M.D., M.S. Robert E. Lee, M.D., M.S.
Owings W. Kincaid, M.D., M.S. W. Eugene Miller, M.D., M.S.
Paul W. Scanlon, M.D., M.S. (clinical) David F. Reese, M.D., M.S.

Diagnostic Radiology-The Department of Diagnostic Radiology carries
out approximately 360,000 diagnostic examinations a year. Fully equipped
departments are maintained in the Mayo Clinic Building, in the Methodist
Hospital, and at St. Marys Hospital. In addition to these clinical facilities,
adequate space has been set aside in the department for conferences, and in
dividual residents' study cubicles are available. A complete film library and
a library of radiology texts is available in the department. A main clinic li
brary and the research facilities of the Mayo Clinic laboratories are readily
available to graduate students working in the field of radiology.

Approximately 24 residencies in radiology are offered in the Mayo Gradu
ate School of Medicine, 8 appointments being made each year. Training may
begin in July or October, and in exceptional circumstances in January or
April. The graduate training program in radiology is designed, in accordance
with the basic requirements stipulated by the American Board of Radiology,
to provide training in radiologic physics, radiologic technique, film interpre
tation, fluoroscopy, radiologic biology, and pathology. Numerous departmen
tal and interdepartmental conferences and seminars are held each week. In
addition to observation of and progressive participation in the clinical work
of everyday practice, there is ample opportunity for study, research, and writ
ing in conjunction with and under the supervision of members of the staff.
Those electing to prepare a thesis may on completion of 3~ years of training
become candidates for the degree of M.S. or Ph.D. in radiology. Additional
training and experience beyond the required 3 years may be available in
some instances.

Therapeutic Radiology-The Department of Therapeutic Radiology partici
pates in consultations regarding the management of patients with malignant
disease and administers radiation therapy. The main department is located
in the Curie Pavilion of the Damon Building. A smaller department is main
tained at St. Marys Hospital. The department works in close cooperation with
medical oncologists from the Department of Internal Medicine. Radiation
therapy equipment includes four cobalt-60 teletherapy units, one 6 MV medi
cal linear accelerator, orthovoltage and dermatologic X-ray machines, a treat
ment planning facility, a suite for therapeutic nuclear medicine, and a supply
of both radium and radioactive cesium for intracavitary and interstitial ther
apy.
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Nine residencies in therapeutic radiology are offered in the Mayo Gradu
ate School of Medicine, three appointments being made each year. The train
ing program in therapeutic radiology is 3 years, which includes 2 years in
clinical therapeutic radiology, 6 months in pathology with emphasis on neo
plasia, 3 months in medical oncology, and 3 months elective. A number of
prospective clinical investigational studies are ongoing in the department.
The residents participate in the consultative and therapeutic aspects of the
activities. There are numerous conferences both within the department and
interdepartmental. Residents electing to prepare a thesis may spend an addi
tional year for this purpose.

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

Master's Degree-Offered only under Plan A.

Doctor's Degree-Work leading to the Ph.D. degree is offered.
M 8-85H,w (251). RADIOLOGIC PHYSICS. Orvis

Extensive series of lectures and demonstrations on radiologic physics and its applica
tions in diagnostic and therapeutic radiology and nuclear medicine.

M 8-852f,w,s,su (252). DIAGNOSTIC RADIOLOGY. Hodgson. Good, Pugh, Davis, Hol-
man, Baker, Kincaid, Carlson, Reese, Miller, Beabout, Hartman, Houser

At least 36 months are spent in diagnostic radiology, of which 3 months are in iso
topes and 3 months in pathology. Additional time may be arranged. Through oh
servation, precept, and progressive participation in film interpretation, the student
becomes thoroughly familiar with the entire field of diagnosis. He observes and par
ticipates in a wide variety of special techniques in neuroradiology, cardiovascular
radiology, urologic radiology, etc.

M 8-853f,w,s,su (253). THERAPEUTIC RADIOLOGY
At least 2 years is spent in clinical therapeutic radiologYl observing and participating
in the treatment of a wide variety of malignant diseases which are amenable to
treatment by X- or gamma radiation, electrons, radium, or radioactive isotopes.

PATHOLOGY. Assignment to surgical pathology and anatomic pathology is required.
Additional time may be necessary to qualify for an advanced degree.

Lectures, demonstration, and participation in the work of the pathology
laboratories provide unusual opportunity to correlate the pathology of a wide
variety of medical and surgical diseases with the gross pathology revealed
by the roentgen ray.

SURGERY (Surg)

OFFERED AT MINNEAPOLIS

Professor

John S. Najarian, M.D., chairman
Aldo R. Castaneda, M.D., Ph.D.
M. Michael Eisenberg, M.D.
Claude H. Hitchcock, M.D., Ph.D.
Edward W. Humphrey, M.D., Ph.D.
Richard C. Lillehei, M.D., Ph.D.
Charles F. McKhann, M.D.
John F. Perry, M.D., Ph.D.
Yoshio Sako, M.D., Ph.D.
Richard L. Varco, M.D., Ph.D.

Clinical Professor

William C. Bernstein, M.D.
Lyle J. Hay, M.D., Ph.D.
William Kelley, M.D., Ph.D.
Arnold J. Kremen, M.D., Ph.D.
Charles E. Rea, M.D., Ph.D.

Associate Professor
Henry Sosin, M.D., Ph.D.,

director of graduate study
Henry Buchwald, M.D., Ph.D.
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Fields of Instruction

John P. Delaney, M.D., Ph.D.
Victor Gilbertsen, M.D., M.S.
Theodor B. Grage, M.D., Ph.D.
John J. Haglin, M.D., Ph.D.
Arnold S. Leonard, M.D., Ph.D.
Donald G. McQuarrie, M.D., Ph.D.
Demetre M. Nicoloff, M.D., Ph.D.
Richard L. Simmons, M.D.
W. Albert Sullivan, M.D., M.S.

Clinical Associate Professor
Stuart W. Arhelger, M.D., Ph.D.
George S. Bergh, M.D., M.S.
Davitt A. Felder, M.D., Ph.D.

N. Kenneth Jensen, M.D.
Bernard G. Lannin, M.D., Ph.D.
Earl G. Yonehiro, M.D., Ph.D.

Assistant Professor
Ronald Dietzman, M.D.
Robert Gilsdorf, M.D., Ph.D.
Robert L. Goodale, M.D., Ph.D.
Albert Mowlem, M.D., Ph.D.

Clinical Assistant Professor
Herman 'V. Heupel, M.D., Ph.D.
Samuel W. Hunter, M.D., M.S.

It is the intention of the Residency Program in General Surgery to provide
excellent training both on the clinical wards and in the laboratory. Its ulti
mate aim is to train doctors both for the practice of surgery and for academic
positions.

The residency training programs of the University of Minnesota Hospitals
and the Minneapolis Veterans Administration Hospital merged in 1968. In
addition, the program offers rotations at Hennepin County General Hospital,
Mount Sinai Hospital, and Methodist Hospital in Minneapolis, St. Paul-Ram
sey County Hospital in St. Paul, Anoka State Hospital, and Stillwater Prison
Hospital. Each residency appointment is for 1 year; reappointment is contin
gent upon superior performance.

All residents in general surgery begin their training with 2 years of junior
assistant residency on the clinical services. First-year fellows (residents) are
chosen yearly, largely from the department's own surgical intern group. The
fellow aids the surgical staff in diagnosis and in the preoperative and post
operative 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 gen
eral surgical staff. As soon as he proves himself capable, he performs the
more simple major operations, with a staff surgeon acting as first assistant.
Later he is permitted to operate under the supervision of the surgeon, and fi
nally, when he has demonstrated his ability, he operates independently. In
creasingly difficult cases are assigned as his ability warrants. Supervision is
always given until the staff surgeon is satisfied concerning the fellow's ability
to operate independently.

In the second year, the resident rotates on several specialty services, in
cluding vascular surgery, plastic and head and neck surgery, cardiothoracic
surgery, proctology, and other specialty rotations. In general, the resident
selects some specialty rotations he desires from this group. Approximately
three of the four second-year rotations are specialty services with the remain
ing time spent on general surgical services.

In the third year, all residents enter the experimental laboratory. Trainees
interested in clinical practice spend this year in an experimental surgical
laboratory, then proceed to the senior resident level. The senior has 6 to 9
months of intensive surgical operative experience under supervision. The re
mainder of the year consists of clinical rotations on such services as cancer
chemotherapy, medical-surgical gastroenterology, and pathology. In the fifth
and final year of the clinical practice program, the resident is a chief surgical
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resident for 12 months on the General Surgical Services of the University and
Veterans Administration Hospitals.

In the academic training program, the third year also initiates a period of
basic investigative work. However, the academic trainee spends approximately
3 years in the laboratory preparing for degree qualifications, either in a basic
science or surgery. Research time may be spent in either a basic science or
surgical research laboratory. Following completion of laboratory experience,
the academic trainee then progresses through senior residency and chief resi
dency years in the same pattern as the clinical practice trainee. The complete
academic training program takes approximately 7 years.

An additional degree, the master of science in experimental surgery, is
offered to acceptable candidates from other institutions fully trained in clini
cal surgery. This degree requires 2 to 3 years of training and provides an op
portunity to learn modern research techniques, application of the scientific
method, and practical experience in a research area.

Additional training in thoracic and cardiovascular surgery is available to
selected residents following completion of the general surgery training pro
gram.

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

The fundamental laboratories of the Medical School offer numerous gradu
ate courses closely related to surgery. (See statements of Departments of Anat
omy, Biochemistry, Microbiology, Pathology, Phannacology, and Physiology.)
These departments also offer opportunities for special investigative and re
search work. Proximity of medical buildings and arrangement of courses per
mit coordination of clinical and laboratory work.

Supervised work is offered by the Department of Surgery in the Experi
mental Laboratories of Research, as well as in its hospital and outpatient de
partments, in surgical diagnosis and operative surgery. Similar opportunities
are available in some surgical specialties, such as proctology, transplantation,
thoracic and cardiovascular surgery.

Medical School surgical fellowships are offered also at Hennepin County
General Hospital (10) and St. Paul-Ramsey Hospital (12). Surgical staffs of the
affiliated hospitals supervise training of their surgical fellows. Arrangements
can be made for rotation between the surgical services of University and va
rious affiliated hospitals.

Language Requirement-None.

Master's Degree-Master of Science in Experimental Surgery, Plan A only.
Requirements: (a) thesis-research topic; (b) 40 credits (2 years' work), not
less than 30 credits of which will be in surgical research; (c) minor of 9
credits plus certification from department in which minor is obtained; (d)
oral thesis defense.

Master of Science in Surgery, Plan A only. Requirements: (a) thesis-re
search topic; (b) 150 credits (5 years' work) "" at least 20 credits of which
will be in surgical research; (c) passage of departmental surgical exam; (d)
minor of 9 credits plus certification from department in which minor is ob
tained; (e) combined oral thesis defense and surgery examination.

00 Two years (40 credits) of clinical training may be transferred from other institutions at
departmental discretion.
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Ph.D. Degree in Surgery-Requirements: (a) thesis-research topic; (b) 175
credits (6 years' work)OO at least 40 credits of which will be in research (basic
science laboratory credit may be interchangeable with surgical laboratory credit
at departmental discretion); (c) passage of departmental surgical examination;
(d) minor consisting of a Master's degree or certification of department in
which minor is obtained (18-24 credits); (e) oral preliminary examination; (f)
oral thesis defense.

The following courses are given at participating hospitals unless otherwise
indicated. Registrants taking fellowships at Hennepin County General Hos
pital or St. Paul-Ramsey Hospital should indicate their section by adding after
the course number either "Section G" for Hennepin County General Hospital,
or "Section A" for St. Paul-Ramsey Hospital.
8-200. CLINICAL SURGICAL PROBLEMS IN MANAGEMENT. (5 cr per qtr) Staff

Graduate students act as bouse surgeons and are required to study all phases of
patient care, including diagnosis, pre- and postoperative management, and operative
therapy. Graded responsibility offered under supervision of staff. Fellows permitted
to operate under supervision beginning with simple procedures. When properly
qualified, senior and chief residents manage entire care of some patients. Attendance
at rounds, conferences, and seminars is mandatory.

8·201. SURGICAL-ROENTGENOLOGICAL CONFERENCE. (1 cr per qtr) Delaney, Na
jarian, and staff

A weekly exercise in which films of all surgical patients presenting interesting
roentgen findings are reviewed. Staffs of the Departments of Radiology and Surgery.

8-202. SURGICAL RESEARCH. (5 cr per qtr) Staff
Properly qualified students undertake original investigation of problems in either
experimental or clinical surgery.

8-203. SURGERY COMPLICATIONS AND RESEARCH CONFERENCE. (1 or per qtr)
Najarian, Grage, Sosin, and staff

Evaluation of selected surgical patients including postoperative courses. Current
research problems are presented for discussion and critical evaluation.

8-204/8-205/8-206. BIOMEDICAL-ENGINEERING SEMINAR. (Cr ar [1-3 per qtr])
Blackshear, Nicoloff

Lectures, demonstrations, and individual research activities designed to introduce
graduate students and faculty of mechanical engineering and surgery to techniques
and goals of the two disciplines.

8-207. TRANSPLANTATION AND BONE MARROW CONFERENCE. (1 cr per qtr)
Pediatric and Surgery staffs

Current clinical and research problems are presented for interdepamnental discussion
and evaluation.

SURGERY

OFFERED AT ROCHESTER

Professor

Oliver H. Beahrs, M.D., M.S.
B. Marden Black, M.D., M.S.
O. Theron Clagett, M.D., M.S.
Deward O. Ferris, M.D., C.M., M.S.

(clinical)

Edward S. Judd, M.D., M.S.
Joseph H. Pratt, M.D., M.S. (clinical)
William H. ReMine, M.D., M.S.

(clinical)

OOTwo years (40 credits) of clinical training may be transferred from other institutions at
departmental discretion.
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Instructor
Eric P. Lofgren, M.D., M.S.
James R. Pluth, M.D., M.S.

Assiiftant Professor
Cordon K. Danielson, M.D.
Keith A. Kelly, M.D., M.S.
Karl A. Lofgren, M.D., M.S.
Thomas T. Myers, M.D.

Surgery

Associate Professor
Robert B. Wallace, M.D., chairman
Martin A. Adson, M.D., M.S. (clinical)
Philip E. Bematz, M.D., M.S. (clinical)
Hugh B. Lynn, M.D. (clinical)
Dwight C. McCoon, M.D.
Donald C. McIlrath, M.D., M.S.
W. Spencer Payne, M.D., M.S.
Richard E. Symmonds, M.D., M.S.
John S. Welch, M.D., M.S. (clinical)

Graduate training in general surgery at the Mayo Graduate School of Medi
cine combines the opportunities for an advanced academic degree and surgi
cal education to fulfill the requirements of the American Board of Surgery.

Appointments to fellowships are made quarterly with yearly reappoint
ment contingent upon satisfactory performance. Assignments during the usual
4-year program are flexible, but may include 1 quarter of surgical diagnosis,
2 or 3 quarters of a wide variety of surgical specialties, 2 quarters of surgical
pathology, and 11 or 12 quarters of general surgery at junior and senior levels
of responsibility.

There is opportunity for alternate or additional assignments to include
surgical research, physiology, or experimental pathology. Special fellowship
appointments of 1 or 2 years are made in certain cases for advanced study
of cardiopulmonary or gastrointestinal disease. A limited number of 1- to 3
year appointments is available to provide basic surgical experiences prior to
surgical specialty training.

Senior fellows in operative surgery who are best qualified may be ap
pointed chief surgical residents with accompanying increased consulting and
operating responsibility. Additional chief resident operative assignments may
be made to the affiliated Rochester State Hospital.

Operative services are principally located in the Rochester Methodist Hos
pital and St. Marys Hospital with a total of 600 surgical beds. These patients,
together with the outpatient facilities of the Mayo Clinic, ensure a wide
exposure to general and special surgical disease.

A large number of integrated group seminars, lectures, and meetings are
held each week.

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

Master's Degree-Offered only under Plan A.

Doctor's Degree-Work leading to the Ph.D. degree is offered.
M 8-85lf,w,s,su (251). PERIPHERAL VEIN SURGERY. Staff

Treatment of complications, surgical and medical, and varicose veins.

M 8-852f,w,s,su (252). SURGICAL PROBLEMS AND MANAGEMENT (JUNIOR RESI-
DENTS). Staff

Graduate students act as house surgeons. Required to study patients. prepare them
for conferences, operative surgery, and participate in postoperative care. Formal con~

ferences, seminars, and informal study in 3peciaI areas of surgery.

M 8-853f,w,s,su (253). OPERATIVE SURGERY (SENIOR RESIDENTS). Staff
Senior surgical residency with the teaching staff. Management of the patient during
entire hospital stay. Surgery performed under direction of facuIty by the resident
when properly qualified.
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Professor

Raymond J. Jackman, M.D., M.S.

Associate Professor
John R. Hill, M.D., M.S. (clinical), head

Fields of Instruction

M 8-8541,w,s,su (254). OPERATIVE SURGERY. Staff
Chief surgical residency at Mayo Clinic or affiliated Rochester State Hospital. Elec
tive and urgent surgical cases are managed by senior residents appointed by surgical
faculty. Faculty direction continues throughout entire management period.

OPERATIVE SURGERY IN SURGICAL SPECIALTIES. (See specific departments)

SURGICAL AND FRESH TISSUE PATHOLOGY. (See Department of Pathology)

PATHOLOGIC ANATOMY. (See Department of Pathology)

RESEARCH ON PROBLEMS IN PHYSIOLOGY. (See Department of Physiology)

RESEARCH ON PROBLEMS IN PATHOLOGIC ANATOMY. (See Department of Path-
ology)

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
Obstetrics and Gynecology)

MEDICAL HOSPITAL RESIDENCE. (See Department of Medicine)

SPECIAL ANESTHESIA. (See Department of Anesthesiology)

Colon and Rectal Surgery/Proctology

Assistant Professor
Markham J. Anderson, Jr., M.D., M.S.
Robert J. Spencer, M.D.

Instructor
Clyde E. Culp, M.D.

Graduate training in colon and rectal surgery/proctology is carried out in
conjunction with the Deparhnent of Surgery. The fellowship permits the can
didate to complete the requirements for the specialties of surgery and colon
and rectal surgery established by the specialty boards.

The graduate program requires a minimum of 5 years. The major portion
of the program, 4 years, is in the field of general surgery (see Deparhnent
of Surgery) with special reference to abdominal surgery in which emphasis
is placed on conditions that involve the colon. It includes at least 6 months
in a minor field. Four quarters of the 5-year period are in the field of
anorectal surgery and diagnostic proctoscopy. Two of these 4 quarters are
spent as chief resident associate, performing surgery under supervision of the
proctology staff. (See description of M 8-853 below.)

Master's Degree-Offered only under Plan A.
M 8-85lf,w,s,su (251). COLON AND RECTAL SURGERY. Hill, McIlrath, and staff

M 8-852f,w,s.su (252). SURGICAL PROBLEMS AND MANAGEMENT (JUNIOR RESI-
DENTS). Judd, Black, Beahrs, ReMine, Adson, McIlrath, Kelly

Graduate students act as house surgeons. Required to study patients, prepare them
for conferences, operative surgery. and participate in postoperative care. Formal con
ferences, seminars, and informal study in special areas of general surgery.

M 8-853f,w,s,su (253). OPERATIVE SURGERY (SENIOR RESIDENTS). Judd, Black,
Beahrs, ReMine, Adson, McIlrath, Kelly

Senior surgical residency with the teaching staff. Management of the patient during
entire hospital stay. Surgery performed under direction of faculty by the resident
when properly qualified.
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GENERAL SURGICAL DIAGNOSIS. (See Department of Surgery)

MEDICAL HOSPITAL RESIDENCE. (See Department of Medicine)

SURGICAL AND FRESH TISSUE PATHOLOGY. (See Department of Pathology)

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

UROLOGY (Urol)

OFFERED AT MINNEAPOLIS

Professor
Elwin E. Fraley, M.D.,

director of graduate study

Clinical Professor
Baxter A. Smith, Jr., M.D., M.S.

Associate Professor
Colin Markland, M.B., Ch.B.

Assistant Professor
Clyde E. Blackard, M.D.
Thomas R. Hakala, M.D.

Clinical Assistant Professor
Milton P. Reiser, M.D., M.S.

Instructor
Alexander S. Cass, M.D.

Three-year fellowships, approved by the Council on Medical Education,
are offered to students working toward a graduate degree in urology. Work
in urology is done at University, Minneapolis Veterans Administration, Hen
nepin County General, or St. Paul-Ramsey Hospitals.

Master's Degree-Offered under Plan A only.

Doctor's Degree-Work leading to the Ph.D. degree is offered.
8-250 (250). UROLOGICAL SURGERY. (4 cr per qtr)

8-251 (251). CYSTOSCOPY AND UROLOGICAL DIAGNOSIS. (4 cr per qtr)

8-252 (252). UROLOGICAL CONFERENCE. (4 cr per qtr)

8-253 (253). RESEARCH IN UROLOGY. (4 cr per qtr)

8-254 (254). UROLOGICAL SEMINAR. (3 cr per qtr)

8-255 (255). UROLOGICAL-RADIOLOGICAL CONFERENCE. (3 cr per qtr)

8-256 (256). UROLOGICAL-PATHOLOGICAL CONFERENCE. (3 cr per qtr)

8-257 (257). SPECIAL UROLOGY. (3 cr per qtr) Fraley and staff

UROLOGY

OFFERED AT ROCHESTER

Profcssor
Ormond S. Culp, M.D., head
James H. DeWeerd, M.D., M.S.
Laurence F. Greene, M.D., Ph.D.

Associate Professor
David C. Utz, M.D., M.S.

Assistant Professor
Panayotis P. Kelalis, M.D., M.S.

Instructor
Frank J. Leary, M.D., M.S.
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The Department of Urology at the Mayo Graduate School of Medicine
seeks to provide excellent training for the residents in all phases of clinical
and experimental urology. The 4-year curriculum as provided by the Depart
ment of Urology permits certification by the American Board of Urology.
Trainees who have completed 1 year of basic sciences or clinical studies basic
to urology or have completed a residency of 1 year in general surgery or in
ternal medicine on an approved service may complete their urologic training
in 3 years.

The care of the urologic patient is paramount in the training program. In
achieving this goal the resident receives instruction in all aspects of diagnostic,
therapeutic, and surgical (both endoscopic and open operative) urology by
precept and by participation. With increasing experience, the resident assumes
greater obligations progressing to first assistant and in some instances to chief
resident associate. In these latter capacities he is responsible, under the super
vision of a consultant, for the definitive care of the patient. Abundant oppor
tunities for basic and applied urologic research are available and participation
in such activities is encouraged as part of the 4-year program.

Teaching is provided in the clinic, at the bedside, in the operating room,
and during ward walks. Assignments include the daily interpretation of uro
logic roentgenograms. Clinical urographic conferences and urologic confer
ences are held daily as well as weekly. During the fall, winter, and spring
quarters, weekly seminars are presented by the resident staff and urologic
consultants. A Urology Journal Club meets monthly to review the current
urologic literature. Attendance at monthly meetings of the general staff and
clinicopathologic conferences is encouraged. A series of urologic lectures by
distinguished guest urologists is presented two or three times yearly.

During his training, the resident comes into intimate contact with related
or ancillary disciplines such as nephrology, gynecology, nuclear medicine, on
cology, roentgenology, microbiology, pathology, and so forth. Special training
in these and other related fields is possible.

Master's Degree-Offered only under Plan A.

Doctor's Degree-Work leading to the Ph.D. degree is offered.
1\1 8-851£,w,s,su (251). UROLOGIC DIAGNOSIS AND SPECIAL UROLOGIC TREAT-

MENT. Staff
Cystoscopic examination. Urography, both retrograde and excretory. History taking
and clinical examination in diseases of the genitourinary tract. Study and treatment
of acute and chronic infection of the genitourinary tract. Seminar.

1\1 8-852f,w,s,su (252). GENITOURL"IARY SURGERY L"ICLUDL"IG ENDOSCOPIC AND
OPEN PROCEDURES

1\1 8-853f,w,s,su (253). GENERAL SURGERY, GYNECOLOGICAL SURGERY. Staff
See these departments.

NECROPSY SERVICE. (See Department of Pathology)

SURGICAL AND FRESH TISSUE PATHOLOGY. (See Department of Pathology)

Fellows majoring in urology may also, if they wish, take work in anatomy,
biochemistry, clinical pathology, physiology, and dermatology. For details, see
these departments.
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Symbols and Explanations

Sequence-A course sequence separated by slashes (5-12115-122/5-123)
must be taken in the order listed unless it is specifically stated that a student
may enter any quarter.

Prerequisites-When no departmental prefix precedes the number of a
course listed as a prerequisite, that prerequisite course is in the same depart
ment as the course being described.

A prerequisite reading "5 cr" meam 5 credits earned in courses offered
by the same department as that offering the course being described.

Symbols-The following symbols are used throughout the course descrip
tions of all bulletins to denote common and recurring items of information;
no page footnotes are used for these symbols.

.. Courses through which graduate students may prepare Plan B papers.

t Means "to receive credit, all courses listed before dagger must be completed."

t Means "students may enter any quarter/'

§ Means H no credit given if credit has been received for equivalent course listed after
section mark."

11" Means "concurrent registration in."

# Means "consent of instructor."

~ Means "consent of the division, department, or school offering course."

x Means "course is offered more than 1 quarter."

f,w,s,su Following a course number indicate fall, winter, spring, or summer quarters.

Numbering-Courses numbered from 5-000 to 5-998, which are taught by
members of the graduate faculty, are open to both graduate and undergradu
ate students except in the School of Dentistry and a few departments of the
Medical School. Those numbered 8-000 or above are for graduate students
only. Courses numbered 0-000 to 0-998 are noncredit courses.

Courses prefixed by the letter M indicate courses offered at the Mayo
Graduate School of Medicine in Rochester.

New Course Numbering System-The University changed to a new 4-digit
numbering system in the fall of 1970. In the course descriptions of this bulle
tin, the old course number, if any, is listed in parentheses following the new
number.




