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Introduction

Resources
The Admission section of this bulletin is
a guide to aU official policies and proce
dures related to application for admis
sion to the Medical School.

The department listings of courses
represent selections that are relevant
primarily to the interests of medical
students and, in some instances, those
who plan to pursue graduate studies in
certain health sciences areas.

For information about special fields
or specific undergraduate or graduate
degree programs, consult the appropriate
University of Minnesota bulletins. Most
may be obtained by visiting the informa
tion center on the upper concourse of
Williamson Hall or by calling 612/625
3030.

Policies
Bulletin Use-The contents of this
bulletin and other University bulletins,
publications, or announcements are
subject to change without notice. Univer
sity offices can provide current informa
tion about possible changes.

Equal Opportunity-The University of
Minnesota is committed to the policy that
all persons shall have equal access to its
programs, facilities, and employment
without regard to race, religion, color,
sex, national origin, handicap, age,
veteran status, or sexual orientation. In
adhering to this policy, the University
abides by the Minnesota Human Rights
Act, Minnesota Statute Ch. 363; by the
Federal Civil Rights Act, 420.S.C.
20000e; and by the requirements of Title
IX of the Education Amendments of 1972;
by Sections 503 and 504 of the Rehabili
tation Act of 1973; by Executive Order
11246, as amended; 38 U.S.C. 2012, the
Vietnam Era Veterans Readjustment
Assistant Act of 1972, as amended; and
by other applicable statutes and regula
tions relating to equality of opportunity.

Inquiries regarding compliance may be
directed to Patricia A. Mullen, Director,
Office of Equal Opportunity and Affirma
tive Action, 419 Morrill Hall, University
of Minnesota, 100 Church Street S.E.,
Minneapolis, MN 55455 (612/624-9547),
or to the Director of the Office of Civil
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Rights, Department of Education,
Washington, DC 20202, or to the
Director of the Office of Federal Con
tract Compliance Programs, Department
of Labor, Washington, DC 20210.

Access to Student Educational
Records-In accordance with regents'
policy on access to student records,
information about a student generally
may not be released to a third party
without the student's permission. The
policy also permits students to review
their educational records and to chal
lenge the contents of those records.

Some student information-name,
address, telephone number, dates of
enrollment and enrollment termination,
college and class, major, adviser, and
degrees earned-is considered public or
directory information. To prevent release
of such information outside the Univer
sity while in attendance at the Univer
sity, a student must notify the records
office on his or her campus.

Students are notified annually of
their right to review their educational
records. The regents' policy, including a
directory of student records, is available
for review at the information center in
Williamson Hall, Minneapolis, and at
records offices on other campuses of the
University. Questions may be directed to
the Office of the Registrar, 150 William
son Hall (612/625-5333).
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General Information

History
The first classes in medicine at the
University of Minnesota began in 1888
when three of the four private, or
proprietary, medical schools in Minnea
polis and St. Paul offered their charters
and resources to the state. In accepting
this offer, the Board of Regents assumed
responsibility for medical education on
behalf of the people of the state of
Minnesota. In 1908 the remaining
proprietary school was incorporated into
the University of Minnesota Medical
School. In 1969 the legislature appropri
ated planning funds for a two-year
medical basic science program at the
University of Minnesota, Duluth, and in
1971 provided additional support for
development of the Duluth school. The
charter class in Duluth's Medical School
began in 1973.

In 1905 money for the construction of
a hospital was offered to the University
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 Medical School buildings
have been added along a similar pattern
of private donation to the University,
with control and management by the
regents and with legislative appropria
tions to supplement the gifts of private
donors. These include the Todd Hospital,
Eustis Hospital, Mayo Memorial Build
ing, Variety Club Heart Hospital,
Masonic Cancer Center, Veterans of
Foreign Wars Cancer Research Center,
Children's Rehabilitation Center,
Phillips-Wangensteen Building, and
Dwan Variety Club Cardiovascular
Research Center-all designated collec-
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tively as the University Hospital and
Clinic.

The history of the Medical School at
Minnesota has a rich tradition of
research and clinical achievement. The
excellence of the Medical School's
programs can be traced to strong
departments in the basic medical
sciences and clinical sciences. These
departments share a tradition of
research and a spirit of inquiry.

Administration

University Regents
Charles H. Casey, West Concord, Chair
Elton A. Kuderer, Fairmont, Vice Chair
Wendell R. Anderson, Wayzata
M. Elizabeth Craig, Minnetonka
Jack P. Grahek, Ely
Jean Keffeler, Minneapolis
Alan Page, Minneapolis
Mary Page, Olivia
David K. Roe, Minneapolis
Darrin Rosha, Owatonna
Stanley D. Sahlstrom, Crookston
Mary T. Schertler, St. Paul

University Administrators
Nils Hasselmo, President
Gordon M. Donhowe, Senior Vice

President for Finance and Operations
C. Eugene Allen, Acting Vice President

for Agriculture, Forestry, and Home
Economics

Nicholas K. Barbatsis, Acting Vice
President for Student Development

Shirley M. Clark, Acting Provost and
Vice President for Academic Affairs

William P. Donohue, Acting Vice
President and General Counsel

Richard B. Heydinger, Vice President for
External Affairs

Cherie R. Perlmutter, Acting Vice
President for Health Sciences

Medical School Administrators
David M. Brown, M.D., Dean
H. Mead Cavert, M.D., Ph.D., Associate

Dean



W. Albert Sullivan, Jr., M.D., M.S.,
Associate Dean

Robert J. McCollister, M.D., Associate
Dean

James G. White, M.D., Associate Dean
E. Wayne Drehmel, Ph.D., Associate

Dean
Helene M. Horwitz, Ph.D., Assistant

Dean
Donald A. Robertson, Ph.D., Assistant

Dean
Cassius Ellis, M.D., Assistant to the

Dean
Barton W. Galle, Ph.D., Director of

Continuing Medical Education

The Medical School is one of several
health science units organized through
the office of the vice president for health
sciences. The other units are the School
of Dentistry, School of Nursing, College
of Pharmacy, School of Public Health
and the University Hospital. The chi~f
administrative officer of the Medical
School is the dean. The dean is assisted
by several associate and assistant deans
in carrying out the policies developed by
the faculty to achieve the goals set forth
in the Board of Regents Statement of the
Mission of the Health Sciences as it
pertains to the Medical School.' The
administrative offices of the Medical
School are located in Owre Hall on the
Minneapolis campus.

The dean's office is responsible for the
general administration of the Medical
School, for the administration of selected
aspects of graduate education programs,
and for school budget and fiscal matters.
Those involved in these activities include
Dean David M. Brown, Associate Dean
H. Mead Cavert, and Assistant Dean E.
Wayne Drehmel. Special administrative
support is provided for the Rural
Physician Associate Program and for the
Department of History of Medicine.

The Student Affairs and Admissions
office is concerned with admissions
student counseling, student record;, and
student progress toward graduation.
Those responsible for these activities
include Associate Dean W. Albert

Faculty

Sullivan, Jr., Assistant Dean Helene M.
Horwitz, Assistant Dean Donald A.
Robertson, and Assistant to the Dean
Cassius Ellis.

The Curriculum Affairs office pro
vides support for faculty teaching
activities, assists in curriculum admini
stration and evaluation, and aids in
development of all aspects of under
graduate educational programs. It is
responsible for central class scheduling
and student registration for elective
courses. The office is administered by
Associate Dean Robert J. McCollister.

The Continuing Education office
develops a variety of educational
programs for physicians of the state. It
is supervised by Barton W. Galle,
Director of Continuing Medical Educa
tion.

Faculty
The full-time faculty of the Medical
School numbers approximately 900. The
executive faculty, consisting of the full
time professors and associate professors
and 10 members elected from the
~nstructor and assistant professor ranks,
IS the faculty-governing body responsible
for policymaking. The executive faculty
has delegated to its appropriate commit
tees the responsibility for determining
student qualifications for admission and
readmission and for decisions pertaining
to student scholastic standing and
dismissal from the Medical School.

The Medical School Admissions
Committee selects each year's entering
class and approves applications for
transfer or readmission to the Medical
School. The Student Scholastic Standing
Committee evaluates each student's
academic and clinical performance and
developing personal and professional
attributes periodically throughout the
course of medical study in light of the
requ~r~mentsexpected of a practicing
phySICIan. Each year this committee
decides which students are permitted to
progress to the succeeding class. The
committee reviews each student's
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General Information

academic record for satisfactory comple
tion of all required and elective course
work and of other school requirements
before recommending that the M.D.
degree be granted by the University.
Students may appeal decisions made by
this committee. The Educational Policy
Committee develops or reviews and
evaluates components of the program
leading to the M.D. degree and conducts
ongoing curriculum review. Committee
recommendations for curriculum change
are submitted for discussion and final
approval by the executive faculty. Each
of these major committees includes
within its membership at least one
student representative.

Facilities
The basic science complex and adminis
trative offices of the Medical School are
located in a quadrangle of buildings
adjacent and connected to the Mayo
Memorial Building, Moos Health
Sciences Tower, and Phillips-Wangen
steen Building. In 1986 a new building
for the University Hospital was opened.
Within Moos Health Sciences Tower are
health sciences classrooms and seminar
rooms health science student areas, the
Spect~m Cafeteria, some basic me~ical
science laboratories, as well as MedIcal
School, School of Public Health, and
School of Dentistry department space. In
the Phillips-Wangensteen Building are
medical center outpatient clinics, a large
clinical amphitheater, the Health
Sciences Learning Center, audiovisual
support units, as well as several Medical
School clinical department offices and
laboratories. Other units, each close to
and connected with the complex, include
the several buildings of University
Hospital, Variety Club Heart Hospital,
Masonic Cancer Center, Veterans of
Foreign Wars Cancer Research Center,
and Children's Rehabilitation Center.
The close physical relationship of the
Medical School and its associated units
facilitates professional and scientifi~

communication across department lmes.
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The Medical School maintains affiliate
relationships with many hospitals in the
Twin Cities metropolitan area. These
affiliations provide resources that afford
medical students access to a wide
spectrum of health care institutions and,
through them, to patients with a variety
of medical problems.

Biomedical Library-Resources and
services of the Biomedical Library are
housed on three floors of Diehl Hall,
located immediately adjacent to the
Medical School and the University
Hospital. There are more than 400,000
volumes and periodicals in the library,
almost all of which are shelved on open
stacks. Photoduplication services,
computer-assisted literature searches,
and interlibrary loans are available.

The Learning Resources Center is
located in the Biomedical Library.
Learning carrels, equipped with audio
tape players, slide or filmstrip projec
tors, and Macintosh, Apple II, and IBM
computers are available for student use.
The growing collection of audiovis,ual .
instructional resources is housed m this
center, which is open more than 90
hours per week. Other resources
incorporated in the Learning Resources
Center include models, viewing areas for
motion picture and videotapes, texts,
test files, and a variety of print materi
als organized to serve the several
instructional programs. Microcomputers
and terminals with access to a number
of instructional programs are also
available for use.

Departmental libraries within the
Medical School are maintained to
supplement the Biomedical Library
collections. Walter Library on the East
Bank Wilson Library on the West Bank,
and departmental libraries are available
for the use of students and faculty
members. A collection of medical books
of historical interest, with many rare
and valuable items, is located in the
Owen H. Wangensteen Historical
Library of Biology and Medicine on the
fifth floor of Diehl Hall.



Minnesota Medical
Foundation
David R. Teslow, Executive Director and

Chief Executive Officer
Lowell Weber, Development Director
Robert Burgett, Development Officer-

Annual Fund and Alumni Relations
David W. Johnson, Ph.D., Programs

Mission-The Minnesota Medical Foun
dation (MMF) is an independent organi
zation formed in 1939 to encourage
private support of medical research and
education at the University of Minne
sota. The foundation raises, manages,
and distributes private funds for our
tax-assisted Medical Schools at Minnea
polis and Duluth.

Medical students obtain critical
financial help from the foundation's
extensive program of student loans and
scholarships.

Medical scientists have access to
more than $1 million granted annually
by MMF for medical research aimed at
new and better knowledge about disease
and health.

Alumni receive news of their Medical
School through the University of Minne
sota Medical Bulletin, published by the
foundation, which also sponsors a
variety of events linking graduates,
students, parents, faculty, and the
administration.

To underwrite this work, the founda
tion solicits contributions from friends of
medicine everywhere, particularly
alumni of the Medical School. MMF
receives and acknowledges gifts, man
ages special purpose donations, and
generally serves as a flexible and vital
link between people and medicine at the
University. .

MMF policies are set by a 36-member
Board of Trustees. The foundation is
located at 535 Diehl Hall (612/625-1440).

Student Aid-MMF's student aid pro
gram is coordinated with the Medical
School's financial aid program.

MMF provides extended term loans to
qualified students that are repayable

Minnesota Medical Foundation

within the first five years after gradu
ation at 8% simple annual interest. The
average loan is $1,000.

Scholarships are also available from
MMF's Reciprocal Aid Bank. Recipients
are chosen on the basis of their qualifica
tions for a particular scholarship and are
asked to pledge restoration of the funds
by future gifts.

Interim loans from the foundation
afford medical students an opportunity
to obtain ready cash on brief notice,
without interest charges, for educational
expenses. Interim loans are usually
limited to $300 and must be repaid
within 90 days.

Awards-Medical Student Achievement
Awards of $1,000 are offered each year
to students who demonstrate exceptional
accomplishment in academic work,
community service, or student leader
ship. Several other annual prizes are
conferred on students for achievement in
biomedical research. Distinguished
Teaching Awards are bestowed on
faculty members whose teaching ability
has been recognized by the student body
or the medical school community.

Research Opportunities-For stu
dents with a serious interest in biomedi
cal research and potential for the field of
academic medicine, the foundation offers
$1,200 stipends for full-time research
endeavors that are conducted during
free or elective periods. Both basic and
clinical research projects are supported.
Research is done under the supervision
of Medical School faculty members.

Publications-The foundation is pub
lisher of the University of Minnesota
Medical Bulletin, a quarterly magazine
circulated to alumni of the Medical
School, donors, students, and parents.
An annual report of MMF activities is
published, as well as a Directory of
Medical Students.

Fund Raising-The foundation coordi
nates extensive fund-raising programs
on behalf of the Medical School, encour
aging alumni gifts to the annual fund of
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the Medical School, and broadly promotes
the cause of private support. A full range
of development activities are conducted,
including annual giving, planned giving,
deferred giving, memorial giving, and
capital campaigns.

Outreach Programs-The foundation
promotes public understanding and
support of medicine by sponsorship of
several events at the Medical School: a
welcome day for entering students,
parents' day, a scholarship benefit, a
graduation day reception, and other
informal gatherings. Medical School
alumni reunions at the University and
in other states are also supported in
concert with the Medical Alumni
Society.

Continuing Medical
Education
The award of a degree in any profession
is only one milestone in a continuum of
education. Physicians faced with rapid
advances in medical science and in
applied clinical knowledge are obliged to
continue as students of medicine for the
duration of their professional careers.
Recognition of this important educa
tional need led, in 1936, to the opening
of the Center for Continuation Study,
unique for its time, at the University of
Minnesota. In 1937 this nation's first
organized Department of Continuing
Medical Education was founded to
regularly offer a recurring program of
short postgraduate courses for physi
cians.

Today the Office of Continuing
Medical Education serves the educa
tional needs of the physician and lifelong
students of medicine through its annual
series of programs, taught by faculty
members in various disciplines in the
Health Sciences Center.

Each year about 45 individual courses
are conducted for more than 7,000
physicians. Instructional methods
include lectures, workshops, laborato
ries, live cases, panels, seminars, and
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individual instruction. New and innova
tive programs are being developed to
meet the changing needs of members of
the medical profession and to utilize
technological advances in the various
media. Overall emphasis is on high
educational quality and on practical, up
to-date content.

Close liaison with other medical
organizations and health care facilities
in the state allows the Medical School to
offer a program that is well rounded,
strong, and complementary to other
continuing education opportunities, so
that physicians may select those most
appropriate to their own educational
goals.





Admission and Student Life

Information Sources
Staff members in the Medical School
Student Affairs office, 3-100 Owre Hall,
are prepared to discuss premedical
programs with students, college teach
ers, and advisers, either in person or
through correspondence. Medical School
Admission Requirements, published by
the Association of American Medical
Colleges and revised each year in April,
is a useful reference booklet that
provides general information about
applying to medical schools and summa
rizes the admission requirements of each
of the medical schools in the United
States and Canada. This publication can
be purchased for $12.50 from the
Association of American Medical
Colleges, 1 Dupont Circle N.W., Wash
ington, DC 20036, and is available in
most college reference libraries. Another
useful reference is the American Medical
College Application Service (AMCASj
Information Booklet, which contains
details about application procedures.
This publication is available from
AMCAS 1776 Massachusetts Avenue
N.W., Washington, DC 20036.

Academic Requirements
Although academic excellence is neces
sary to complete studies in the M~dical

School, neither high grades nor hIgh .
MCAT scores alone are adequate to gam
admission. In selecting applicants for
admission, the Admissions Committee
will emphasize those qualities of
motivation, intellect, and character
essential to the physician. Consideration
will also be given to candidates who
possess personal integrity, high ethical
standards, motivation, intellectual
curiosity, enthusiasm, and the ability to
work with other professionals. Because
physicians must be able to offer care to
those who are sick, applicants should
give evidence of their capacity to deal
effectively with those people who may be
ill. They must also be able to organize
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their activities, set priorities, accept
responsibility, and function under
stress.

Students must earn a bachelor's
degree before entering the Medical
School. Credits in physical education,
military science, and religion courses
cannot be included to meet the require
ments of a degree program.

Because the undergraduate years
provide a unique educational opportu
nity, those who are planning a career in
medicine are encouraged to choose
courses and independent study accord
ing to their own interests. The Admis
sions Committee has no preference
regarding the area of concentration
whether it be in the natural sciences,
social and behavioral sciences, humani
ties, or the arts. Students should
approach their chosen field in a schol
arly fashion and should demonstrate
excellence in whatever course of study
they pursue.

The dependence of medicine upon
scientific knowledge makes it essential
for an applicant to be able and comfort
able working in the sciences and to be
familiar with the basic principles of
biology, chemistry, physics, and mathe
matics. Since physicians have an
increasing responsibility to understand
and deal with the social, cultural, and
psychological forces that may adversely
affect their patients, studies in the
humanities, social and behavioral
sciences, and English and literature are
required, in addition to preparation in
the physical and biological sciences.

Applicants must have competence in
writing, speaking, and reading the
English language such that they have
the ability to write intelligent, exposi
tory prose that is clearly organized and
free of major errors in grammar, punc
tuation and spelling. They should be
able to 'present material orally with
appropriate fluency and be able to read
critically and appraise general and
technical writing. Basic familiarity with



computers is necessary because of the
importance of computer science in
essentially all areas of medicine.

Because physicians take on special
responsibilities as community leaders,
applicants should acquire an education
that leads to continuing life long
learning-not only in their professional
field, but also in those things that will
assure well-informed contributions to
the general society in which we live.

The table below lists minimum course
and credit requirements. Students will
complete additional courses and credits,
depending on their own special interests,
baccalaureate degree or the other college
requirements, and the counsel of their
college advisers. Those students with
special interests in basic science,
research, or careers in academic medi
cine are encouraged to complete ad
vanced level coursework in preparation
for entering Medical School.

Because of the Medical School's
obligation to ensure patients receive the
best medical care possible, certain

COURSE REQUIREMENTS

Course Requirements

technical standards are required of our
students. Candidates for the medical
degree must be able to observe demon
strations and experiments in the basic
sciences.

A candidate must be able to observe a
patient accurately at a distance and
close at hand. Observation necessitates
the functional use of the sense of vision
and somatic sensation. A candidate
should be able to speak, to hear, and to
observe patients in order to elicit
information; describe changes in mood,
activity, and posture; and perceive
nonverbal communications. The candi
date must be able to communicate
effectively and efficiently in oral and
written form. Candidates should have
sufficient motor function to elicit
information from patients by palpation,
auscultation, percussion, and other
diagnostic maneuvers. A candidate
should be able to execute movements
reasonably required to provide general
care and emergency treatment to
patients.

Semester Quarter
Credits Credits

General Biology or Zoology 7 10
Must include laboratory exercises

Chemistry 14 20
General or inorganic and organic required (must include
laboratory exercises). (While not required to, applicants
are urged to take a course in physical chemistry,
quantitative analysis, or biochemistry.)

English and Literature (one year)
Exemption from freshman composition does not fulfill
requirement

Mathematics
Introductory calculus required

Physics 8 12
Must include laboratory exercises

Social and Behavioral Sciences and Humanities 18 27
Examples: psychology, anthropology, history, sociology,
economics, philosophy, or a modern or classical language

Additional academic courses to complete degree requirements
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Problem solving, the critical skill
demanded of physicians, requires the
intellectual abilities of measurement,
calculation, reasoning, analysis, and
synthesis. In addition, candidates must
possess the emotional health required
for full utilization of their intellectual
abilities, the exercise of good judgement,
the prompt completion of all responsi
bilities attendant to the diagnosis and
care of patients, and the development of
mature, sensitive, and effective relation
ships with patients. All students of
medicine must possess those intellec
tual, ethical, physical, and emotional
capabilities required to undertake the
full curriculum and to achieve the levels
of competence required by the faculty.

Residence
Preference for admission to the Medical
School is given to residents of Minne
sota, but nonresidents with outstanding
academic and nonacademic qualifica
tions are encouraged to apply. To be
eligible for resident tuition rates at the
University of Minnesota, students must
be able to show that they have lived in
Minnesota continously for at least one
calendar year prior to the first day of
their quarter of admission and that
attendance at the University is not the
primary reason for their Minnesota
residency. The Medical School does not
determine residency. Students who are
unclear about their status should
contact the Resident Classification
office, 260 Williamson Hall (612/625
6630).

Application Procedures
The University of Minnesota Medical
School is a participant in the American
Medical College Application Service
(AMCAS), which is sponsored by the
Association of American Medical
Colleges. All applications to the Medical
School for the entering freshman class
must be processed through AMCAS.
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Application forms, with detailed instruc
tions for their completion, can be
obtained from AMCAS, 1776 Massachu
setts Avenue N.W., Washington, DC
20036. No applications are available at
the Medical School. Applications should
be completed and returned to AMCAS
between June 15 and November 15 of
the calendar year before the student
plans to enter the Medical School. Since
all first-year students begin the course
of study in September, the application is
thus made a little more than a year
before matriculation. Additional infor
mation concerning letters of evaluation
will be provided to applicants after the
completed application forms have been
sent to the school by AMCAS.

All regular applicants for the fresh
man class are required to take the
Medical College Admission Test (MCAT).
This test measures the candidates'
factual knowledge of the sciences, their
reading skills, and their ability to solve
problems. It also helps the Admissions
Committee learn more about the
individual's aptitudes and suitability for
a career in medicine. A new version of
the MCAT will be administered begin
ning 1991. Applicants should familiarize
themselves with the changes in this
examination.

Premedical students must make their
own arrangements to take the Medical
College Admission Test. A booklet
detailing application deadlines, dates of
the tests, sample questions, and testing
centers can be obtained by writing to the
Medical College Admission Test, Ameri
can College Testing Program, P.O. Box
414, Iowa City, IA 52240. This booklet is
also available from college premedical
advisers. The test is given throughout
the country at many colleges in the
spring and fall of each year. It is
strongly suggested that applicants take
the MCAT in the spring prior to submit
ting their applications for admission.
The test results are sent to the student.
There is a fee for the examination, which
entitles the student to have the scores
sent to several medical schools.



In accordance with the acceptance
procedures approved by the Association
of American Medical Colleges, applicants
are notified of the decision of the
Admissions Committee between October
15th and May 15th prior to matricula
tion. Applicants participating in the
Early Decision Program will be notified
by October 1.

Admitted students will receive a
separate application for admission from
the University Office of Admissions.
This form should be returned as soon as
possible along with the University
matriculation fee.

Early Decision Program
The Medical School participates in the
Early Decision Program (EDP) spon
sored by the Association of American
Medical Colleges, in which early accep
tance is granted to students choosing to
apply only to this Medical School. Both
Minnesotans and nonresidents are
encouraged to apply for EDP. Applicants
must have exceptional academic and
nonacademic qualifications (including a
grade point average of 3.50 or above and
MCAT averaging 10 or above) and must
follow the rules set forth for application
to this program. Information about EDP
application procedures is available from
the American Medical College Applica
tion Service and from the Admissions
office of the Medical School.

Advanced Admission Program
Students who have a grade point
average of 3.75 or greater may apply for
admission to the University of Minne
sota Medical School between March 1
and June 1 of their sophomore year.
Accepted students will be assigned a
medical school faculty member as a
mentor to work with the student's
college adviser to plan the last two years
of the student's college career. The
Advanced Admission Program enables
students to maximize their undergradu-

Tuition and Fees

ate opportunities without the constant
concern and competition that is often a
part of the medical school admission
process. The mentor works with the
student by introducing him/her to the
world of medicine. When possible, the
mentor involves the student in educa
tional programs and conferences,
research possibilities compatible with
the student's interests and abilities, and
assists the student in finding available
work and study opportunities.

Accepted students must graduate
from college, obtain the basic require
ments for medical school, maintain at
least a B average, and have regularly
scheduled contact with their mentor.
Successful completion of these require
ments will lead to a firm invitation to
matriculate at the Medical School
without a lengthy admission process and
without taking the MCATs. Interested
students may contact the Medical School
Office of Admissions and Student
Affairs.

Transfers
The Medical School in Minneapolis is
obligated to accept all the students from
the accredited two-year branch of the
University of Minnesota Medical School
in Duluth.

Transfers from other four-year
Liaison Committee on Medical Educa
tion accredited medical schools in the
United States and Canada are ordinarily
not considered. The Medical School does
not consider any transfer applications
from students attending foreign medical
schools.

Tuition and Fees
For up-to-date information on tuition
and fees, contact the Medical School
Office ofAdmissions and Student
Affairs, 3-100 Owre Hall (612! 624
1188).

Tuition per quarter for the academic
year 1988-89 for students enrolled in the
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Medical School in Minneapolis was as
follows:

Residents Nonresidents

$2,268.08 $4,536.16

A student services fee of $111.46 per
quarter is required of both residents and
nonresidents. Tuition and fees are
subject to change by the Board ofRe
gents. Students who complete the four
year Medical School curriculum and
make satisfactory progress may arrange
two free or vacation quarters during the
third and fourth years. During this
eight-quarter continuum, tuition will be
charged for the first six quarters,
regardless of the number of actual
credits in which the student is enrolled.
Student services fees will be charged for
all quarters students are enrolled.

Books, instruments, and other
necessary equipment must be provided
by the student. Information about
required items and microscope rental is
sent to all entering students during the
summer before Medical School begins.

Financial Aid
Financial aid is available to medical
students in health professions in the
form of federal, state, and institutional
loan and grant programs. A number of
scholarships are available to entering as
well as continuing students based on
merit or a combination of academic
excellence and need. The Medical School
financial aid office coordinates the
programs administered by the Univer
sity's Office of Student Financial Aid
with those of the Minnesota Medical
Foundation. For further information,
contact the Medical School Office of
Admissions and Student Affairs.

Research Grants
A number of student research grants are
available for vacation or free-time work
in several Medical School departments
or under the auspices of the Minnesota
Medical Foundation. These grants
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support students who are pursuing
medical or basic science research
interests. Medical School faculty mem
bers provide advice and counsel for
student investigative work. Students
with training in education may be able
to pursue special projects in medical
education and curriculum evaluation.

Student Life
The Adytum and Other Facilities-A
major center of medical student activi
ties is the Medical Student Adytum. The
word adytum is a transliteration of the
Greek word meaning an innermost
sanctuary; hence the Medical School
Adytum is an area to be used only by
medical students and their guests. This
spacious, comfortable area is centrally
located on the first floor of the Mayo
Memorial Building. It is a place for
students to eat and relax, and it has a
quiet room for study. Funds for con
structing and equipping the Adytum
were donated by the Minnesota Medical
Alumni Association. The facilities were
dedicated in 1964. A center for medical
students and other health sciences
students is also located in Moos Health
Sciences Tower, convenient to lockers,
health sciences classrooms, and the
cafeteria. Active exchange among
students from a variety of health
professions is fostered through the
sharing of these facilities.

Living Arrangements-Dormitory
housing with meals is available to
medical students on an annual contract
basis in University-operated residence
halls conveniently located near the
medical center. Information on dormi
tory and off-campus housing can be
obtained by contacting the University
Housing Office, Comstock Hall, 210
Delaware St. S.E. (612/624-2994). The
average cost of a single room with
maintenance was $1,093 per quarter for
the 1988-89 school year. Accommoda
tions with meals are also available on a
space-available basis in the several
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medical fraternities located near the
medical center. Privately owned apart
ments adjacent to the campus are rented
by students, often on a shared basis.
Information about married student
housing is available from Common
wealth Terrace, 1250 Fifield Place, St.
Paul, MN 55108 (612/646-7526).

Students may purchase meals in the
University Hospital, Coffman Union, the
Spectrum Cafeteria in Moos Health
Sciences Tower, or the Outside Inn in
the Phillips-Wangensteen Building. The
University Hospital offers the Bridges
Cafeteria, as well as sandwich and
beverage vending machines in other
convenient locations as alternative food
sources.

Boynton Health Service-The
Boynton Health Service provides
medical care for full-time students and
maintains outpatient clinic facilities
close to the medical center. All students
are entitled to certain outpatient ser
vices as part of their quarterly student
services fee payment. Students desiring
medical-surgical hospital insurance cov
erage through the University-sponsored
program must purchase it each quarter
at registration. The cost is added to the
fee statement. Supplementary health
care benefits, including hospital cover
age during vacation, extended benefits,
and family coverage, are available for an
additional charge through a group plan.
For more details, contact the Boynton
Health Service (612/624-7700).

Employment-The Medical School
undergraduate program is organized on
a schedule that ordinarily requires the
student's full-time commitment to make
the most of the coursework and experi
ence. Therefore, students are urged not
to seek employment or schedule other
activities and obligations outside their
medical studies that could significantly
interfere with the pursuit of their
medical education. Prospective students
should carefully scrutinize their pro
jected financial needs for their complete

Medical School program and should
make appropriate long-range plans to
meet these needs through personal
savings, the help of parents, and loans
when needed.

Medical Student Government-The
Medical Student Council, the student
governing body, is composed of represen
tatives from each class and from several
minority groups who are elected each
year. Council members meet regularly
and frequently to discuss problems
common to members of the student body
and to plan a variety of projects and
service activities. The council represents
the interests of the medical students to
the administration and the faculty. The
medical students, through the council,
have adopted an honor code covering
examination procedures. Upon accep
tance by the Medical School, students,
after suitable briefing, will sign a
statement indicating that they are well
acquainted with the provisions of this
code and agree to abide by it. The Ethics
Committee of the Medical Student
Council is responsible for investigating
reports of any suspected violations of
this code.

Student Societies-There are several
medical fraternities available for
students. These organizations playa
major role in the social life of many
medical students.

The national Honor Medical Society,
Alpha Omega Alpha, selects academi
cally high-ranking students from the
junior and senior classes for election to
membership.

The local chapter of the American
Medical Student Association (AMSA) is
incorporated as an integral part of the
Medical Student Council. The associa
tion chairperson acts as local AMSA
chapter president. This group sponsors
certain school-wide functions through
the student council. The membership fee
is nominal, and members receive
monthly copies of the national periodi
cal.
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The spouses of many medical stu
dents are active in the Auxiliary of the
Student American Medical Association
(A-SAMA). This group holds monthly
meetings featuring speakers who discuss
topics of interest.
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M.D. Program

The first four quarters, termed Year
One, include coursework in basic
medical sciences, behavioral science, and
introductory experiences with patients.
The next three academic quarters of the
core program, termed Year Two, consist
of integrated interdepartmental courses
organized and taught along organ
system and topical lines. Years Three
and Four comprise six academic quar
ters and two quarters of free time. Prior
to beginning the Years Three and Four
program, the student selects a faculty
adviser and develops a plan for the two
calendar years. For most students this
period begins in June following Year

M.D. Program
The Medical School provides the faculty
and facilities for instruction of students
in medicine. The primary goal of medical
education is to produce good physicians
possessing sound training in quantita
tive human biology. Beyond the Medical
School and awarding of the M.D. degree,
all graduates are obliged, by require
ments for specialization and/or licen
sure, to undertake additional formal
education or training. And beyond these
formal programs are the continuing
education activities in which individuals
in practice must participate to keep
abreast of developments in medicine.
Much of the success of the sequence of
undergraduate-graduate-continuing
education, called the continuum of
medical education, is dependent on
individual responsibility and initiative.
Therefore, to encourage such develop
ment in medical students, the concept of
the student as an independent learner is
emphasized in the curriculum.

The course of study for the M.D.
degree requires completion of 13 quar
ters of academic work in the Medical
School.

The number of quarters in each year
and the approximate calendar location
are:
Year 1
Year 2
Years 3 & 4

4 quarters
3 quarters
6 quarters

Sept.--July (end)
Sept.-May (mid)
June-year-round

Two and ends in June of the senior year,
with graduation and awarding of the
M.D. degree. This two-year program
includes four quarters (48 weeks of
required clinical courses: 12 weeks of
internal medicine; 6 weeks each of
surgery, obstetrics-gynecology, pediat
rics,· psychiatry; either neurology or
experiences in one of the surgical
specialities and an outpatient clinical
experience in one of three primary care
specialties supplemented by formal
instruction in lectures and small group
sessions. The balance of the program
includes two quarters (24 weeks) of
electives and two quarters of free time.
The curriculum outlined on page 19
depicts one of many possible arrange
ments of this two-year Years Three and
Four portion of the M.D. program.
Students are required to take and pass
Parts I and II of the National Board
Examinations as a requirement for
graduation and the M.D. degree.

Year One
Year One study is focused on structure
and function of the human body and
includes an introduction to the emo
tional, social, and psychological develop
ment of the individual. Instruction
begins with normal structure and
biochemical processes in anatomy and
biochemistry. In winter, spring, and
summer quarters the focus shifts to the
normal functioning of body systems and
the reaction of the human organism to
disease processes and to the study of
microorganisms and their relationships
to man and disease. These topics are
presented in courses in microbiology and
pathology. In the summer course on
clinical medicine, students learn to
apply communication skills needed to
obtain a medical history and are intro
duced to the techniques of physical
diagnosis. Coursework in genetics,
human sexuality, human behavior, and
clinical correlations compose the balance
of the Year One program. Some elective
courses are offered.
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Outline of Curriculum

OUTLINE OF CURRICULUM
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YEAR

1
GROSS ANATOMY

HISTOLOGY

PRINCIPLES OF DEVELOPMENT

MICROBIOLOGY

PHYSIOLOGY

NEUROSCIENCE

GENETICS

HUMAN SEX

CLiN. MED. I

PATHOLOGY-GENERAL

BIOCHEMISTRY HUMAN BEHAVIOR

CInlcal carre allons
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YEAR

PATHOLOGY-SYSTEMIC

PHARMACOLOGY * *
2 Psyche

Cardiovascular

Neurology

CLiN. MED.II

Renal/Electolytes Gut

Blood

Endo.lRepro. Bones-Joints

Lab. Med.

Inf.Disease

E.N.T.

Eye

Skin

CLiN. MED III
EUR TUT

Board
Review

MEDICINE OBSTETRICS/

GYNECOLOG

12 wks 12wks

II
12 wks

II II
12 wks

*YEAR

3
* * * *

SURGERY ELECTIVE PEDIATRICS SYCHIATRY ELECTIVE NEUROLOGY CLiN. MED.IV FREE
OR AMBULA-
SURGICAL TORY
SPECIALTIES MEDICINE

12wks 12 wks
II

12 wsk
II

*YEAR

4

*

*ADVANCED FREE
MEDICINE

ELECTIVE FREE ELECTIVE FREE M.D.

The arrangement of courses, electives, and free time shown is only one example of many possibilities.

19



M.D. Program

The required courses in Year One are
(quarter abbreviation follows in paren
theses):

Gross Anatomy (F)
Human Histology (F)
Principles of Development (F)
Medical Biochemistry (F, W)
Medical Physiology (W, Sp)
Neurosciences (W, Sp)
Microbiology (W, Sp)
Pathology (Sp, Su)
Human Behavior (Sp, Su)
Human Sexuality (Su)
Human Genetics (Su)
Clinical Correlations (F, W, Sp)
Clinical Medicine I (Su)

Students may elect to participate in
weekly discussion groups to consider
topics of personal concern or of current
interest. Students also can establish an
informal adviser relationship with a
member ofthe faculty. The Year One
program ends in late July and is followed
by a four to five week vacation before the
Year Two program begins the following
September.

Year Two
The three-quarter sequence of Year Two
begins in the fall and consists of lectures
and laboratories in pharmacology and
organ system pathology and interdiscipli
nary courses in pathophysiology and
practice tutorials in clinical medicine.
The pathophysiology course examines the
basis of disease mechanisms, signs, and
symptoms through lectures, small group
discussions, and assigned readings.
Topics in pharmacology and pathology
run concurrently in sequence with organ
system pathophysiology.

The clinical medicine tutorials begin
with a continuation of the general
principles of history taking and physical
examination begun in Year One. It is
followed by four six-week tutorials in
internal medicine, family practice,
pediatrics, and neurology in which the
student begins to learn the diagnostic
skills used in these disciplines. During
these tutorials students spend two half

20

day.s each w~ek evaluating and discussing
assIgned patIents with their tutors.

The required program in Year Two
consists of (credits in parentheses):

Phcl511I-Pharmacology (9)
LaMP 5102-0rgan System Pathology (8)
InMD 5201-Pathophysiology I (12)
InMD 5202-Pathophysiology II (11)
InMD 5203-Pathophysiology III (11)
InMD 5204-Pathophysiology IV (6)
InMD 5290-Laboratory Medicine (1)
InMD 5101-Clinical Medicine II (4)
InMD 5102-Clinical Medicine: Internal

Medicine (4)
InMD 5103-Clinical Medicine: Family

Practice (4)
InMD 5104-Clinical Medicine:

Pediatrics (4)
InMD 5105-Clinical Medicine:

Neurology (4)

Years Three and Four
The student in Years Three and Four
works to extend knowledge of medicine
~hro.ugh full-time clinical work, participat
m.g ~n the care of the sick in hospitals,
clIllICS, and office practice settings. The
student faces two short-term goals during
this period of clinical study: selection of a
specialty field for further and continued
study beyond medical school and prepara
tion for the duties and responsibilities to
be assumed in the residency program in a
chosen specialty field beginning after
graduation from Medical School.

The balance of the academic program
required for the M.D. degree comprises six
quarters of required work taken during
the eight academic quarters in Years
Three and Four. The schedule thus
provides for two free quarters during
Years Three and Four, which students
may take as quarters or in smaller
portions scattered through the two years.
Planning the sequence of required courses
and electives for the wisest possible uses
of free time, while progressing toward
long-term career goals, is an important
activity, which requires the student to
work closely with a faculty adviser and
faculty in administrative positions in the
Dean's Office, as well as those coordina-



tors who are responsible for programs in
specialty and special career opportunity
offices.

The required courses in Years Three
and Four are listed below. Each lasts six
weeks, together totaling 48 weeks (4
quarters).

Internal Medicine Externship I
Internal Medicine Externship II
Surgery Externship
Pediatrics Externship
Obstetrics and Gynecology Externship
Psychiatry Externship
Neurology or Surgical Specialty
Ambulatory Care Externship

The remaining clinical work is individu
alized, relating specifically to personal
interests and career goals. Courses are
selected from the extensive list of elective
courses offered by each Medical School
department. Students may take a
maximum of one quarter of credit in
elective work at other medical schools in
this country or abroad. Students who
have taken coursework away from the
metropolitan teaching hospital units are
permitted less of such elective experi
ence. The flexibility of the elective
program provides an opportunity for all
students to pursue creative interests and
to further their professional growth
through diverse experiences.

Students are eligible to begin the
program in Years Three and Four upon
completion of work in Year Two and after
taking and passing Part I ofthe National
Board Examinations. Students with any
remaining academic deficiencies or those
who do not pass the Part I test are
reviewed by the Student Scholastic
Standing Committee for a decision
regarding arrangement oftheir remain
ing academic program. Each student's
Years Three and Four program is subject
to review and approval by an adviser,
who will be appointed and will operate
under general policy guidelines devel
oped by the Years Three and Four faculty
committee. Special programs, such as
those combining the M.D. with the
master's degree, and special requests will
be reviewed for approval by this commit
tee.

Scholastic Standing and Dismissal

Evaluation and Academic
Progress
Examinations and other methods, both
subjective and objective, to evaluate per
formance of medical students, are admin
istered by the various departments and
interdepartmental teaching sections. All
students will receive feedback regarding
their performance on examinations. Each
student has an opportunity for personal
review of clinical work with a faculty
supervisor. Written evaluations of each
student's clinical performance are
submitted so that students may be
informed of their educational progress
and may take steps to improve areas in
which deficiencies may exist.

Grades are reported as 0 (outstand
ing), E (excellent), S (satisfactory), I
(incomplete), and N (no credit, fail).
Students who receive I or N grades in
courses are reviewed by the Student
Scholastic Standing Committee. Opportu
nity for makeup work is one option that
permits students to satisfy course
requirements and continue their progress
toward the M.D. degree. On admission to
the program in medicine, students sign
and pledge to abide by provisions of an
honor code that is detailed in the State
ment of Intellectual Responsibility.
According to these provisions, the faculty
does not monitor Medical School exami
nations, and students are strictly on
their individual honor to maintain ethical
personal conduct during examinations.
The statement is also a guide to profes
sional conduct for medical students in
their years in Medical School and beyond.

Scholastic Standing and
Dismissal
Students may be dismissed from Medical
School if, in the opinion of the Student
Scholastic Standing Committee, they
have not performed at a satisfactory
academic level in individual courses or if
there are other factors, such as per
sonality, attitude, or emotional instabil
ity, that would prevent the individual
from responsibly undertaking the duties
of a physician. Academic probationary
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M.D. Program

status is one mechanism used by the
Student Scholastic Standing Committee
to si~al students that their standing as
medIcal students is in jeopardy.

Graduation
Requirements for graduation and award
of the M.D. degree include satisfactory
performance in all courses in the Year
One and Year Two programs plus
satisfactory completion of the Years
Thr~e and Four program, approved by an
adVIser and faculty group. Passing scores
on Parts I and II of the National Board
Examinations must be earned and final
review and approval by the Student
Scholastic Standing Committee must be
obtained before a recommendation that
the M.D. degree be granted is forwarded
to the Board of Regents.

Most students elect to graduate in
June, just prior to beginning their
specialty training. Students who wish to
graduate in mid-year must make special
arrangements through the Medical
School Office of Admissions and Student
Affairs. On Recognition Day, held in
early June, a program is organized to
honor all graduating class members who
have completed all academic require
ments satisfactorily and to recognize
special achievements.

Combined M.D.-Ph.D.
Program
The University of Minnesota Medical
School has a long tradition of dual degree
programs in Medical Science. The
current program is one of 30 national
programs funded by a Medical Scientist
Training Program Grant from the
National Institutes of Health. The
program combines, in six to seven years
of coursework, fundamental biomedical
research and clinical training culminat
ing in a dissertation, a Ph.D. degree, and
an M.D. degree. Because of the additional
financial burden this adds to an already
expensive training period, those students
selected for the program receive a yearly
stipend equivalent to that received by
NIH-supported predoctoral trainees, and
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also have their tuition paid. This support
extends throughout the training period.

The program is designed to encourage
those students who are interested in bio
medical research to utilize their aptitude
and skills to embark on a career that
combines opportunities for research with
training in clinical areas. It is felt that
this is a place where future academicians
in the biomedical sciences can be trained.
Interested students should write to the
Medical School for the special brochure
on the M.D.-Ph.D. Program.

In addition, another program in which
students can pursue the M.D. and the
Ph.D. degrees is by enrolling in the
Graduate School in one of the basic
science departments after completing the
first two years in the Medical School.
Funding is usually available for the
students while enrolled in the Graduate
Schoo~ even though not available during
purSUIt of the M.D. Degree. Information
concerning this can be obtained by
writing the Medical School Office of
Admissions and Student Affairs, or the
individual department heads.

All of the basic health sciences
departments, under the aegis of the
Graduate School, conduct active and
extensive programs of graduate student
research and study leading to the M.S. or
Ph.D. degree. Some research fellowships
teaching assistantships, or scholarships'
are available to academically qualified
students in these fields. Inquiry should
be directed to a faculty member or to the
department office of the field of the
student's interest.

More than 1,000 physicians are
enrolled each year in post-M.D. graduate
training programs in the clinical depart
ments of the Medical School and its
affiliated hospitals. These physicians are
engaged in training as specialists in their
chosen fields. They have qualified for
registration as medical fellows in the
Graduate School or as medical fellow
specialists in the Medical School and
receive academic credit during their
residency training.





Descriptions ofSelected Courses

Symbols-The following symbols are
used throughout the course descriptions
in lieu of page footnotes:

§ Credit will not be granted if the equivalent
course listed after this symbol has been taken for
credit.

en Concurrent registration is allowed (or required)
in the course listed after this symbol.

# Consent of instructor is required prior to
registration.

t. Consent of division. department, or school
offering the course is required prior to registration.

f,w,s,su Following a course number indicates fall,
winter, spring, or summer terms.

A hyphen between course numbers (e.g., 5142
5143-5144) indicates a sequence of courses that must
be taken in the order listed.

A comma between course numbers (e.g., 8234,
8235,8236) indicates a series of courses that may be
entered any quarter.

Anesthesiology (Anes)
Richard J. Palahniuk, M.D., head

Professor Emeritus
Frederick Van Bergen, M.D., M.S.
Joseph J. Buckley, M.D., M.S.
John R. Gordon, M.D., M.S.
Edward C. Hanisch, Jr., M.D.

Associate Professor
Kumar G. Belani, M.D.
James F. Cumming, M.D., Ph.D.
Jorge A. Estrin, M.D., Ph.D.
Ji-Chia Liao, M.D., Ph.D.

Assistant Professor
James V. Anderson, M.D.
William W. Anderson, M.D., Ph.D.
David S. Beebe, M.D.
Jon F. Berlauk, M.D.
Ian J. Gilmour, M.D., F.R.C.P. (C)
Douglas E. Koehntop, M.D., M.S.
Russell H. Larsen, M.D., M.S.
Josephine Lo, M.D., M.S.

Instructor
Robert L. Gauthier, M.D.
Michael F. Sweeney, M.D.

Because of its unique role in a diverse
spectrum of surgical and medical areas,
anesthesiology emphasizes broad
medical training in acute intensive care
as well as instruction in anesthetic
techniques. Patients with various
intercurrent disorders provide chal
lenges in management of those condi
tions as well as the interaction of pre
existing disease with the stress of
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surgery and anesthesia. The eclectic
nature of the specialty is reflected in the
department's educational programs,
which emphasize organ-system pa
thophysiology; acid-base and fluid
electrolyte problems; acute and chronic
cardiopulmonary disease; pharmacology;
participation in surgery, pediatrics, and
internal medicine. Since anesthesiolo
gists manage the life-support systems in
the operating room, they can provide the
student with hands-on experience in
invasive and non-invasive monitoring
technique. The department also partici
pates in surgical intensive care (SICD)
and maintains 24-hour hospital emer
gency service.

Anesthesiology 5181 is described in
the Medical School Years Three and
Four course book. All advanced courses
in the 8xxx series are offered as part of
the Medical Fellowship (residency) in
Anesthesiology, prerequisite 5181 and
the M.D. degree.

Elective Courses
5181. EXTERNSHIP IN CLINICAL PRACTICE
OF ANESTHESIOLOGY. (Cr ar; prereq regis medl

5182. INDEPENDENT STUDY, ANESTHESIOL
OGY.(Crar)

Advanced Credit Courses
For a description and complete list of 8xxx courses,
see the Graduate School Bulletin.

Biochemistry (MdBc)
Harry P. C. Hogenkamp, Ph.D., profes
sor and head
Professor

Leonard J. Banaszek, Ph.D.
James W. Bodley, Ph.D.
Mary E. Dempsey, Ph.D.
Nelson D. Goldberg, Ph.D.
Ralph T. Holman, Ph.DI
James Bryant Howard, Ph.D.
James F. Koerner, Ph.D.
John D. Lipscomb, Ph.D.
Theodore R. Oegema, Ph.D.
Michael A. Rafhery, Ph.D.
Andreas Rosenberg, D.Sc., Ph.D.
Frank Ungar, Ph.D.
David D. Thomas, Ph.D.
Howard C. Towle, Ph.D.
John F. Van Pilsum, Ph.D.

'Harmel Institute
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Adjunct Professor

Quenton T. Smith, Ph.D.

Associate Professor

Kenneth W. Adolph, Ph.D.
Ronald D. Edstrom, Ph.D.
Ernest D. Gray, Ph.D.
Dennis M. Livingston, Ph.D.
David C. LaPorte, Ph.D.
Robert J. Roon, Ph.D.
Brian G. VanNess, Ph.D.

Assistant Professor

Michel Sanders, Ph.D.

Lecturer

Charles H. Blomquist, Ph.D

Biochemistry occupies a central
position in all medical science and in
clinical medicine. The required courses
deal with general biochemistry and treat
the chemical transformations fundamen
tal to life processes occurring at the
cellular and subcellular levels. Major
emphases are on the integration of
biochemical processes and on the
regulation and coordination of metabolic
reactions. Biochemical abnormalities in
disease are examined to strengthen the
student's understanding of normal
processes and to demonstrate the
application of principles of biochemistry
to future studies of disease processes.

The lectures furnish comprehensive
surveys of some of the main topics, but
they require supplementation through
reading or advanced coursework for
exploration in depth. Laboratory work is
used to examine some of the ways
through which biochemical knowledge is
obtained.

Discussions of biochemical aspects of
medicine are presented in Year Two of
the medical curriculum.

Required Courses
5100. BIOCHEMISTRY. (6 cr; prereq regis med fr,
physics, organic chemistry)

5101. BIOCHEMISTRY. (4 cr; prereq regis med fr,
physics, organic chemistry)

Elective Course
5053. PROBLEMS IN BIOCHEMISTRY. (Cr ar
[may be repeated for cr]; prereq 5100)

IHormel Institute

Cell Biology and Neuroanatomy

Advanced Credit Courses
For a description and complete list of 8xxx courses,
see the Graduate School Bulletin.

Cell Biology and
Neuroanatomy (CBN)
David W. Hamilton, Ph.D., professor and
head
Professor Emeritus

Lemen J. Wells, M.D.
Anna-Mary Carpenter, M.D., Ph.D.
Padmakar Dixit, Ph.D.
Morris Smithberg, Ph.D.

Professor

G. Eric Bauer, Ph.D.
Robert P. Elde, Ph.D.
Stanley L. Erlandsen, Ph.D.
Carl B. Heggestad, M.D., Ph.D. (on leave)
Orion D. Hegre, Ph.D.
Paul C. Letourneau, Ph.D.
Richard W. Linck, Ph.D.
Jonathan A. Parsons, Ph.D.
Judson D. Sheridan, Ph.D.
Robert Sorenson, Ph.D.

Associate Professor

Glenn J. Giesler, Ph.D.
Ryoko Kuriyama, Ph.D.
Steven C. McLoon, Ph.D.
Donald Robertson, Ph.D.
Virginia S. Seybold, Ph.D.

Ass;stant Professor

Christopher N. Honda, Ph.D.
Jean Magney, M.S.
Mary E. Porter, Ph.D.

Coursework in the Department of
Cell Biology and Neuroanatomy provides
an integrated approach to study of
structure of the human body. In gross
anatomy, the three-dimensional archi
tecture and organ development in all
body regions are studied through
lectures, dissections, and modern
imaging techniques (e.g., X-rays, CAT
scans). In histology/cell biology, the
organization of cells, tissues, and organs
is assessed from sections using light
microscopy and electron micrographs.
Neuroanatomy is taught in conjunction
with neurophysiology as an integrated
course in Human Neuroscience. Prin
ciples of Development provides the
conceptual framework for human
embryology by studying the rules that
govern development from a cellular and
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Descriptions of Selected Courses

a molecular basis. Where appropriate,
the courses are correlated with clinical
disciplines. The courses are designed to
help students enhance their powers of
observation, their ability to communi
cate using specific terminology, and
their synthesis of morphology with
biochemistry and physiology. Greater
depth in any of the subjects can be
obtained through advanced coursework
during elective time.

Required Courses
5100. GROSS HUMAN ANATOMY. 112-13 cr;
prereq regis med or grad student with #)
Dissection of the human body.

5103. HUMAN HISTOLOGY. (3-8 cr; prereq regis
med or grad student with #)
Microscopic structure, cytochemical and functional
aspects of cells, tissues, and organs.

5104. PRINCIPLES OF DEVELOPMENT. (l cr;
prereq regis med or grad student with #)
Development at the cellular level. Developmental
control of gene expression, interactions between
epithelial cells and mesenchyme, cell motility.

5111. HUMAN NEUROSCIENCE A. (3-4 cr, §Phsl
5112; prereq regis med)
Structure and function of the nervous system
including the organs of special sense.

Elective Courses
5190. ADVANCED ANATOMY. (2 cr; prereq regis
med, 5103, #)
Instruction in teaching methods or supervision of
student's original research or combination of both.

5301. SURGICAL ANATOMY FOR ORAL
SURGEONS

5304. HEAD AND NECK ANATOMY FOR
MEDICAL AND DENTAL RESIDENTS

Advanced Credit Courses
For a description and complete list of 8xxx courses,
see the Graduate School Bulletin.

Years Three and Four Elective
Courses
5500. GENERAL GROSS ANATOMY

5501. THE EXTREMITIES

5502. HEAD, NECK

5504. THE ENDOCRINE SYSTEM

5508. THE THORAX

5509. THE ABDOMEN

5510. PERINEUM, GENITAL-URINARY
SYSTEM, PELVIS
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Dermatology (Derm)
Peter J. Lynch, M.D., professor and head
Professor Emeritus

Robert W. Goltz, M.D.

Professor

Mark V. Dahl, M.D.
Robert J. Gorlin, D.D.S.
Carl J. Witkop, Jr., D.D.S.

Clinical Professor

Bruce J. Bart, M.D.
H. Irving Katz, M.D.
Sheldon L. Mandel, M.D.
Milton Orkin, M.D.
Willard C. Peterson, Jr., M.D.
Alvin S. Zelickson, M.D.

Clinical Professor Emeritus

Kenneth P. Manick, M.D.
Harold B. Ravits, M.D.

Associate Professor

William C. Gentry, Jr., M.D.
Robert D. Nelson, Ph.D.

Clinical Associate Professor

Manuel Jaffe, M.D.
Steven E. Prawer, M.D.
William Schorr, M.D.
Nadine Smith, M.D.
Stephen B. Webster, M.D.

Adjunct Associate Professor

James R Smail, Ph.D.

Assistant Professor
Maria D. Hordinsky, M.D.
Richard S. Kalish, Ph.D, M.D.
Valda N. Kaye, M.D.
Janellen Smith, M.D.
J. Corwin Vance, M.D.
Barbara Dahl Wilson, M.D.
Christopher B. Zachary, M.B., M.RC.P.

Clinical Assistant Professor

Thomas H. Alt, M.D.
David W. Anderson, M.D.
Charles J. Balogh, M.D.
James Baumgaertner, M.D.
Garrett T. Bayrd, M.D.
Mitchell Bender, M.D.
John Bergman, M.D.
Jennifer A. Biglow, M.D.
Daryl Brockberg, M.D.
Kenneth Cherney, M.D.
R. Chris Diercks, M.D.
John R Fenyk, M.D.
Frederick Studebaker Fish III, M.D.
LeRoy Geis, M.D.
Noel A. Hauge, M.D.
Ngo Thanh Hien, M.D.
H. Spencer Holmes, M.D.
Eugene O. Hoxtell, M.D.



Family Practice and Community Health

Daniel L. Jones, M.D.
Thomas Kalb, M.D.
Dennis Knutson, M.D.
Jane S. Lindholm, M.D.
Sherri A. Long, M.D.
Michael M. Macaulay, M.D.
J. Michael McCormick, M.D.
Donald J. Miech, M.D.
Cynthia L. Olsen, M.D.
Edwin G. Rice, M.D.
Louis Rusin, M.D.
Judith F. Shank, M.D.
Robert J. Sias, M.D.
Jerry Stanke, M.D.
John A. Stansbury, M.D.
David Swanson, M.D.
Lynn A. Vaughan, M.D.
C. Gordon Vaughn, M.D.

Clinical Instructor
Marie Elizabeth Briden, M.D.
Charles N. Kagen, M.D.
Jack C. Scott, M.D.

The elective program in the clinics of
the major hospitals in the Twin Cities
offers the student an opportunity to
acquire diagnostic skills 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
5182. PRECEPTORSHIP IN DERMATOLOGY

5183. ADVANCED COURSE IN DERMATOLOGY

5184. SPECIAL COURSE: DERMATOLOGY

Advanced Credit Courses
For a description and complete list of 8xxx courses,
see the Graduate School Bulletin.

Family Practice and
Community Health (FPCH)
Edward W. Ciriacy, M.D., professor and

head
John T. Kelly, M.D., professor and

associate head
Professor

Carole J. Bland, Ph.D.
Douglas A. Fenderson, Ph.D.
John B. O'Leary, M.D.
Theodore R Thompson, M.D.
John E. Verby, M.D.
Vernon E. Weckwerth, Ph.D.

Associate Professor

Donald S. Asp, M.D.
Edmund J. Coleman. Ph.D.
Joseph P. Connolly, M.D.
Richard C. Gehrz, M.D.
Harold R Ireton, Ph.D.
William E. Jacott, M.D.
John W. McConnell, M.D.
Sharon B. Satterfield. M.D.
Krishna M. Saxena, M.D.
LeifI. Solberg, M.D.
Stuart V. Thorson, M.D.

Assistant Professor

Sharon Allen, M.D., Ph.D.
Kent Bergh, M.D.
Richard H. Bick, M.D.
Ruth Bolton, M.D.
James L. Canine, M.D.
R Craig Christianson, M.D.
Byron J. Crouse, M.D.
Michael L. Daly, M.D.
Thomas W. Day, M.D.
Patricia Fontaine-Conboy, M.D.
Gregory J. Gepner, M.D.
Dwenda K. Gjerdingen, M.D.
John G. Halvorsen, M.D.
Stephen L. Hanson, M.D.
Donald R Houge, Ph.D.
Robert J. Johnson, M.D.
Joseph M. Keenan, M.D.
Daniel P. Kohen, M.D.
Michael Koopmeiners, M.D.
Christopher L. Krogh, M.D.
Herbert H. Laube, Ph.D.
Maurice L. Lindblom, M.D.
Selmer M. Loken, M.D.
John A. McLeod, M.D.
David J. Mersy, M.D.
Michael E. Metz, Ph.D.
David Nelson, M.D.
Leon J. Nesvacil, M.D.
Bernerd L. O'Neil, M.D.
Eugene C. Ott, M.D.
James J. Pattee, M.D.
Lawrence M. Poston, M.D.
M. Olwen Sanderson, M.D.
.Jerome E. Schultz, M.D.
Harold C. Seim, M.D.
Anthony Spagnolo, M.D.
Steven P. Sterner. M.D.
James Trow, M.D.
Norman L. Virnig, M.D.
Carl E. Vorhes, M.D.

Adjunct Assistant Professor

Roger A. MacDonald, M.D.

Instructor

Daniel Bowers, M.D.
John Cesnik, M.D.
Margretta Dwyer, RS.M., M.A.
Robert W. Reif, M.D.

Lecturer

Faruk Abuzzahab, M.D., Ph.D.
Lyman V. Anderson
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William J. Doherty, Ph.D.
Thomas W. Hoban, M.D.
Thomas R. Rollie, M.D.
John E. Simon, M.D.

Research Fellow

Sandra L. Nohre, M.A.
Sonia Patten, M.S.

Special Assistant

Alice Larson, C.P.A.

Assaciate Clinical Specialist

Nancy M. Jepson, M.S.W.

Clinical Professor Emeritus

Milton E. Baker, M.D.
Herman E. Drill, M.D.

Clinical Professor

James R. Allen, M.D.
Robert E. Doan, M.D.
Benjamin Fuller, M.D.
James W. LaFave, M.D.
Roger Mazze, M.D.
Harold D. Miller, M.D., Ph.D.
Frank S. Preston, M.D.
Paul M. Silverstein, M.D.
Donald B. Swenson, M.D.
Bruce F. Williams, M.D.

Clinical Associate Professor Emeritus

Robert C. Ahlstrom, M.D.
Jean Lyon Bader, M.D.
Charles M. Bagley, M.D.
William A. Black, M.D.
Roy W. Dickman, M.D.
George W. Haugen, M.D.
George J. Hopkins, M.D.
Albrecht Muller, M.D.
Edward N. Nelson, M.D.
Charles Pelzl, M.D.
Harry St. Cyr, M.D.
George R. Smith, M.D.
James E. Trow, M.D.

Clinical Associate Professor
Alexander Abrams, M.D.
Donald J. Abrams, M.D.
Jan T. Adams, M.D.
Patrick J. Adams, M.D.
Patricia J. Aletky, M.D.
Werner W. Amerongen, M.D.
Craig E. Anderson, M.D.
John W. Anderson, M.D.
Richard W. Anderson, M.D.
Ross E. Anderson, M.D.
James J. Arms, M.D.
John W. Balkins, M.D.
Robert James Beck, M.D.
Claude Benavides. M.D.
Dean H. Bergersen, M.D.
Barry A. Bershow, M.D.
Thomas G. Birkey, M.D.
Joseph F. Bocklage, M.D.
Stephen Boros, M.D.
Henry E. Brandt, M.D.
Larry J. Brettingen, M.D.
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Carl O. Bretzke, M.D.
Thomas G. Briggs, M.D.
Harold R. Broman, Jr., M.D.
Michael A. Bronson, M.D.
Robert S. Brown, M.D.
Robert E. Bundt, M.D.
Sheldon R. Burns, M.D.
Bruce Cameron, M.D.
Terrance D. Capistrant, M.D.
William Carr, M.D.
Darrell L. Carter, M.D.
Kenneth R. Carter, M.D.
Frank J. Carthey, M.D.
Joseph A. Cella, M.D.
Raymond G. Christensen, M.D.
William L. Christian, M.D.
Charles L. Cohen, M.D.
Daniel C. Conlon, M.D.
Milton A. Cornwall, M.D.
Daniel P. Cortez, M.D.
George M. Crow, M.D.
Bart S. Cuderman, M.D.
Diane A. Dahl, M.D.
Allen W. Delzell, M.D.
William C. Doerbler, M.D.
Charles K. Dunham, M.D.
David J. Dunlap, M.D.
Paul J. Dyrdal, M.D.
Brian T. Ebeling, M.D.
Myles E. Efteland, M.D.
Frederick E. Ekberg, M.D.
Ronald W. Ellis, M.D..
Paul L. Eneboe, M.D.
John D. Farr, M.D.
Peter E. Fehr, M.D.
Albert D. Fetzek, M.D.
Robert S. Flom, M.D.
Richard T. Foreman, M.D.
Donald L. Foss, M.D.
Harvey J. Frank, M.D.
Charles A. Friend, M.D.
Paul R. Fruen, M.D.
John J. Galligan, M.D.
Joseph M. Gasik, M.D.
David L. Gilbertson, D.O.
Malcolm E. Gillespie, M.D.
Eric J. Gilster, M.D.
Gary D. Good, M.D.
Paul T. Grimes, M.D.
Roger R. Grimm, M.D.
David W. Grube, M.D.
Joseph J. Gutenkauf, M.D.
Norman L. Hagberg, M.D.
Peter O. Hansen, M.D.
Robert J. Havel, M.D.
Robert L. Hegrenes, M.D.
James K. Heid, M.D.
Terrance P. Henderson, M.D.
Kenneth V. Hodges, M.D.
James R. Hover, M.D.
Richard D. Hovland, M.D.
Frank J. Indihar, M.D.
Dennis R. Jacobson, M.D.
William L. Jefferies, M.D.
Gerald D. Jensen, M.D.
Bradley D. Johnson, M.D.

1



Byron D. Johnson, M.D.
Carolyn A. Johnson, M.D.
Gordon E. Johnson, M.D.
O. Guy Johnson, M.D.
Spencer A. Johnson, M.D.
Stanley M. Johnson, M.D.
William Kaczrowski, M.D.
Dale R. Kaye, M.D.
Patrick A. Keenan, M.D.
Curtis D. Keller, M.D.
G. Eric Knox, M.D.
Gary G. Kohls, M.D.
Michael J. Kozak, M.D.
Walter E. Krafft, M.D.
Daniel H. Lambrides, M.D.
David J. Lamusga, M.D.
Vincent D. LaPorte, M.D.
Gerald E. Larson, M.D.
Joseph H. Leek, M.D.
Cecil M. Leitch, M.D.
Gordon J. Lester, M.D.
Patrick G. Lilja, M.D.
Kristofer T. Lund, M.D.
George E. Lundgren, M.D.
Donald R. Lynch, M.D.
Neil L. Macheledt, M.D.
Khalid Mahmud, M.D.
J. Anthony Malerich, M.D.
Merle S. Mark, M.D.
Charles P. Martin, M.D.
Charles J. McCarthy, M.D.
Charles B. McCreary, M.D.
Samuel McHutchinson, M.D.
David W. McQuoid, M.D.
Ronald K. Menk, M.D.
George M. Miks, M.D..
Mark Muesing. M.D.
Gerald T. Mullin, M.D.
John W. Myers, M.D.
Delbert R. Nelson, M.D.
Leo K. Nelson, M.D.
Robert P. Nelson. M.D.
Ronald J. Nelson, M.D.
Paul W. Nerothin, M.D.
Thomas O. Nichols, M.D.
Bruce A. Norback, M.D.
Joseph L. Norquist, M.D.
Olin M. Odland, M.D.
Myron D. Olmanson, M.D.
Vern C. Olmanson, M.D.
Bradley K. Olson, M.D.
Hardin E. Olson, M.D.
Robert T. Olson, M.D.
John D. Parod, M.D.
Charles F. Peikert, M.D.
Charles E. Pexa, M.D.
Donald A. Pine, M.D.
Rolland D. Pistulka, M.D.
Robert L. Powers, M.D.
Paul V. Quinn, M.D.
John R. Ragan, M.D.
Ronald E. Rehmann, M.D.
Honorato C. Remucal, M.D.
Fred B. Riegel, M.D.
William H. Rock, M.D.
Gordon Rockswold, M.D.

Family Practice and Community Health

William W. Rodman, M.D.
James A. Rohde, M.D.
David L. Rosenbaum, M.D.
Hanan J. Rosenstein, M.D.
Philomen C. Roy, M.D.
Peter L. Russell, M.D.
John J. Salchert, M.D.
Gregory H. Salmt, M.D.
Edward Salovich, M.D.
Paul S. Sanders, M.D.
John H. Sargent, M.D.
Kusum Saxena, M.D.
Thomas A. Schmidt, M.D.
John R. Schotzko. M.D.
Christian G. Schrock, M.D.
Milton H. Seifert, Jr., M.D.
Richard J. Sells, M.D.
William G. Shores, M.D.
Robert I. Shragg, M.D.
Franklin Sidell. M.D.
Leighton G. Siegel, M.D.
Richard K. Simmons, M.D.
Kathleen K. Simo, M.D.
Kirk W. Simpson, M.D.
Richard G. Sletten, M.D.
George F. Smith, M.D.
John E. Smith, M.D.
Norman S. Solberg, M.D.
Vernon L. Sommerdorf, M.D.
Ernest J. Sowada, M.D.
Maurice W. Spangler, M.D.
Paul M. Spilseth, M.D.
Curtis N. Stolee, M.D.
Robert A. Stoy, M.D.
Richard E. Streu, M.D.
Jack L. Strobel, M.D.
James K. Struve, M.D.
Lawrence J. Swanson, M.D.
Ralph H. Swanson, M.D.
Joseph W. Tempel, M.D.
Terrence J. Thiel, M.D.
Chris Tountas, M.D.
John M. Vener, M.D.
Thomas W. Votel, M.D.
Frederic E. Walker, Jr., M.D.
William E. Walsh, M.D.
Richard M. Warhol, M.D.
Alvin W. Waters, M.D.
Thomas E. Watts, M.D.
Marwood E. Wegner, M.D.
Joseph F. Wethington, M.D., Ph.D.
John W. Wheeler, M.D.
Paul A. Williams, M.D.
Richard E. Williams, M.D.
John L. Wilson, M.D.
Richard C. Woellner, M.D.
Phillip J. Worrell, M.D.
William Woyda, M.D.
Frederick C. Wuest, M.D.
Robert L. Zemke, M.D.

Clinical Assistant Professor Emeritus
Charles J. Beck, M.D.
Donald B. Frane, M.D.
Robert W. Gibbs, M.D.
Richard P. Griffin, M.D.
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Descriptions of Selected Courses

Newell Howe, M.D.
Robert T. Kelly, M.D.
Donald Lehman, M.D.
David MacMillan, M.D.
George R. Martin, M.D.
Stephen Normann, M.D.
Cyril R. Tifft, M.D..

Clinical Assistant Professor

Johannes Aas, M.D.
Martha Aas, M.D.
Ronald L. Abler, M.D.
Bruce E. Adams, M.D.
Bruce E. Agneberg, M.D.
Thomas M. Altemeier, M.D.
Janis 1. Amberson, M.D.
Gregory Amer, M.D.
Thomas W. Amsden, Jr., M.D.
Richard J. Andrews, M.D.
Kathleen C. Antolak, M.D.
Stanley S. Antolak, Jr., M.D.
Frederick D. Amy, M.D.
Peter D. Amy, M.D.
David S. Arvold, Jr., M.D.
Barry K. Baines, M.D.
Nancy Jean Baker, M.D.
Joel Bamford, M.D.
Ann M. Barnes, M.D.
Charles H. Beck, M.D.
John T. Beecher, M.D.
Philip D. Benson, M.D.
Mark L. Berg, M.D.
Carol A. Bernards, M.D.
Dale A. Berry, M.D.
Jack M. Bert, M.D.
Jean T. Bieraugel, M.D.
H. Thomas Blum, M.D.
John C. Bordwell, M.D.
Carolyn J. Borow, M.D.
Mark E. Boyken, M.D.
Mark H. Brakke, M.D.
Michael P. Browne, Ph.D.
Dayton D. Burkholder, M.D.
William R. Byrne, M.D.
John L. Canfield, M.D.
Samuel E. Carlson, M.D.
Stephen R. Carlson, M.D.
H. Chris Chapman, M.D.
Sherman B. Child, M.D.
James J. Cicero. M.D.
David G. Claudon, M.D.
Jeffrey R. Comins, M.D.
Patricia F. Conboy, M.D.
Michael W. Coomes, M.D.
Leonard V. Crowley, M.D.
Robert J. Dachelet, M.D.
Neil R. Dahlquist, M.D.
Robert Dahms, M.D.
Thomas J. Davis, M.D.
William G. Dicks, M.D.
John P. Doerfer, M.D.
Robert Donley, M.D.
John A. Dow, D.P.M.
John E. Doyle, Jr., M.D.
Douglas A. Drake, M.D.
Irene G. Duckett Cass, M.D.
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Robert C. Dunn, M.D.
R. Scott Dyer, M.D.
David R. Eckes, M.D.
Philip L. Eckman, M.D.
Thomas Edwards, M.D.
K. James Ehlen, M.D.
John G. Eichten, M.D.
Joseph S. Emond, Jr., M.D.
Gregory J. Estlund, M.D.
Michael J. Feldman, M.D.
Michael J. Flannery, M.D.
Robert A. Florence, M.D.
Daniel D. Foley, M.D.
James D. Foley, M.D.
Allen E. Fongemie, M.D.
Gerald Frane, M.D.
Ralph Frascone, M.D.
John P. Frederick, M.D.
Richard Freeman, M.D.
Harvey B. Friedenson, M.D.
Edson V. Fuglestad, M.D.
Carson T. Gardner, M.D.
James C. Gehant, M.D.
Leroy F. Geis, M.D.
Joseph L. Gendron, M.D.
James W. Gerber, M.D.
A. Marc Gorden, M.D.
George R. Gordon, M.D.
Grant L. Griebie, M.D.
Thomas P. Haas, M.D.
Raymond A. Hackett, M.D.
Stephen L. Hadley, M.D.
Gwen Halaas-Wagstrom, M.D.
Steven W. Hallstrom, M.D.
Gary D. Hanovich, M.D.
Carl W. Hansen, M.D.
Allen S. Hanson, M.D.
Milton C. Hanson, M.D.
Richard H. Hedenstrom, M.D.
Steven A. Heller, M.D.
Kenneth W. Hepburn, M.D.
William R. Hilgedick, M.D.
M. Dudley Hilker, M.D.
Verna T. Hillstrom, M.D.
Douglas J. Hiza, M.D.
John Holcomb, M.D.
Glen E. Holt, M.D.
Roderick P. Hood, M.D.
Michael Hooley, M.D.
John H. Hung, M.D.
David L. Hunter, M.D.
Bruce 1. Idelkope, M.D.
Kenneth L. Irons, M.D.
Daniel Janiga, M.D.
Ronald J. Jankowski, M.D.
Dirk G. Jochems, M.D.
Ronald Johannsen, M.D.
Deane L. Johnson, M.D.
Donald E. Johnson, M.D.
Frederick W. Johnson, M.D.
Linda C. Johnson, M.D.
Robert J. Johnson, M.D.
Theodore Johnson, M.D.
Marianne D. Kanning, M.D.
John H. Kaspner, M.D.
James W. Keane, M.D.



David P. Kelsey, M.D.
William D. Kimber, M.D.
Steven R. Kirkhorn, M.D.
John H. Kleinman, M.D.
James K. Klotter, M.D.
Douglas G. Knight, M.D.
James M. Koberstein, M.D.
Daniel Kohen, M.D.
Timothy S. Komoto, M.D.
Peter S. Koontz, M.D.
James E. Krook, M.D.
Arne Lagus, M.D.
Richard P. Lamon, M.D.
Richard P. Lamotta, M.D.
Gordon S. Landsman, M.D.
Timothy F. Lane, M.D.
Michael Lano, M.D.
Robert E. Larsen, M.D.
Roland R. Larter, M.D.
James A. Laurino, M.D.
Thomas E. Layman, M.D.
Charlotte A. Lee, M.D.
Walter B. Leino, M.D.
Kenneth Lerdahl, M.D.
Bradley Lind, M.D.
Raymond J. Lindeman, M.D.
Dale C. Lindquist, M.D.
Robert H. Lohr, M.D.
Harold N. Londer, M.D.
Douglas M. Lowin, M.D.
Steven F. Lucas, M.D.
William Lundberg, M.D.
Michael Lynch, M.D.
Susan J. Lyon, M.D.
Charles MacDonald, M.D.
Kathleen M. Macken, M.D.
Diane Madlon-Kay, M.D.
Raymond C. Magnuson, M.D.
Toni Rae Magnuson, M.D.
Susan K. Mahle, M.D.
John C. Manion, M.D.
George A. Mann, M.D.
John F. Marshall, M.D.
Thomas G. Mayer, M.D.
Vicki L. Mayer, M.D.
Steven T. McCabe, M.D.
Curtis McCamy, M.D.
George L. McCann, M.D.
David G. McCollum, M.D.
Michael H. McLaughlin, M.D.
William G. Merrick, M.D.
Robert Merrill, M.D.
Jeffrey R. Michell, M.D.
Gary J. Miller, M.D.
Robert P. Miller, M.D.
Thomas W. Miller, M.D.
William P. Miller, M.D.
James R. Moore, M.D.
Robert C. Moravec, M.D.
Frank E. Mork, Jr., M.D.
Frederick J. Mosley, M.D.
Lawrence A. Mottl, M.D.
Leo Raymond Mrozek, M.D.
Theodore P. Myers, M.D.
Stephen M. Najarian, M.D.
Neil J. Nathan, M.D.

Family Practice and Community Health

Robert A. Nogler, M.D.
James T. Nolan, M.D.
James P. Noreen, M.D.
Thomas A. Oas, M.D.
Margaret A. O'Connor, M.D.
David Odland, M.D.
David E. Olson, M.D.
Kenneth P. Olson, M.D.
Larry Olson, M.D.
Lloyd L. Olson, M.D.
Richard E. Olson, M.D.
Patsy J. Parker, M.D.
Elizabeth Payne, M.D.
David J. Pearson, M.D.
Harold V. Pearson, M.D.
David A. Perry, M.D.
Norman Peterson, M.D.
D. William Pfeffer, M.D.
Charles E. Pitzele, M.D.
Arnold S. Potek, M.D.
Timothy D. Pryor, M.D.
Teresa E. Quinn, M.D.
Henry H. Reed, M.D.
Christopher J. Reif, M.D.
John D. Rhoades, M.D.
Martin L. Rimestad, M.D.
David J. Roberts, M.D.
William O. Roberts, M.D.
Gerald F. Ronning, M.D.
Henry Rupp, M.D.
Kamal K. Saagal, M.D.
Virgil Sandkamp, M.D.
Mark T. Schaeffer, M.D.
Jack B. Schaffer, Ph.D.
Glenn A. Schiffler, M.D.
Gregory A. Schissel, M.D.
Milan C. Schmidt, M.D.
Richard F. Schock, II, M.D.
Paul M. Schollmeier, M.D.
George W. Schossow, M.D.
Charles Schotzko, M.D.
William R. Schroeder, M.D.
James Sebastian, M.D.
Peter Setness, M.D.
Leatrice M. Scherer, M.D.
James W. Sipe, M.D.
Carl Sjoding, M.D.
Steven C. Skildum, M.D.
William Slack, M.D.
James C. Smith, M.D.
Mark A. Steinhauser, M.D.
Jerrold M. Stempel, M.D.
Mark G. Stenberg, M.D.
Steven P. Sterner, M.D.
Thomas P. Stoy, M.D.
Jens A. Strand, M.D.
Ellen R. Stubbs, M.D.
Wayne E. Tate, M.D.
Joseph W. Tempel, M.D.
Charles Thiesenhusen, M.D.
James D. Thompson, M.D.
Roy J. Thurn, M.D.
Leonard B. Torkelson, M.D.
Bradford L. Toso, M.D.
Gene W. Velasco, M.D.
Steven R. Vincent, M.D.
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Norman Virnig, M.D.
Stuart B. Walker, M.D.
Linda M. Wallner, M.D.
Judith A. Wanschura, M.D.
Thomas E. Watts, M.D.
Paul H. Waytz, M.D.
John K. Weiser, M.D.
Olyn R. Wernsing, M.D.
William M. Wieneke, M.D.
Arthur P. Wineman, M.D.
Frank Wolf, M.D.
Robert Won Savage, M.D.
Barbara Yawn, M.D.
William L. Youmans, M.D.
William W. Young, M.D.
Anusuya Zdenek, M.D.
Felix Zwiebel, M.D.

Clinical Instructor
Geoffrey T. Abbott, M.D.
Christian P. Anderson, M.D.
Kevin B. Bailey, M.D.
Karl W. Beesch, M.D.
John E. Beithon, M.D.
Jolene Kay Berg, M.D.
William D. Berg, M.D.
Steven C. Bergeson, M.D.
Bernard A. Binder, Jr., M.D.
John R. Bjorklund, M.D.
John S. Boydstun, M.D.
Thomas H. Bracken, M.D.
Barbara M. Broerman. M.D.
Marvin A. Brooks, M.D.
David K. Bucher, M.D.
John C. Butler, M.D.
Philip Colgan, M.D.
John S. Dickhudt, M.D.
Manfred G. Dobler, M.D.
Michael P. Dukinfield, M.D.
Pamela G. Dumke, M.D.
Dale J. Duthoy, M.D.
John P. Eikens, M.D.
Scott D. Ellingson, M.D.
Frederick W. Engstrom, M.D.
Sandra S. Engwall, M.D.
Kathleen S. Farah, M.D.
Richard J. Feist, M.D.
Elaine M. Francis, M.D.
Gary W. Freeman, M.D.
Barbara R. Gamradt, M.D.
Richard M. Gebhart, M.D.
Gary B. Grandle, M.D.
Theodore Groskreutz, M.D.
Thomas Harkcom, M.D.
Peter G. Harper, M.D.
Robert S. Hart, M.D.
John A. Haugen, M.D.
Ronald W. Hewitt, M.D.
Richard R. Horecka, M.D.
Mary C. Hroscikoski, M.D.
Christine 1. Hult, M.D.
Scott M. Jensen, M.D.
Bruce M. Johnson, M.D.
Chris J. Johnson, M.D.
John P. Juola, M.D.
Paul E. Kaldor, M.D.
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Joseph Kandiko, M.D.
Kevin M. Kelly, M.D.
Kenneth N. Kephart, M.D.
Edward B. Kiolbasa, M.D.
Karen S. Kleiman, M.D.
Kinga M. Kocsis, M.D.
Gerald 1. Konkol, M.D.
John Kuettner, M.D.
David M. Larson, M.D.
Lex C. Lawson, M.D.
Dean A. Lee, M.D.
Dennis Lee, M.D.
Lois A. Lenarz, M.D.
Wayne D. Liebhard, M.D.
Donald M. Lum, M.D.
Jean O. Lundgren, M.D.
Thomas E. Luth, M.D.
Donald O. Madsen, M.D.
Cameron McConnell, M.D.
Charles E. McCoy, M.D.
Catherine P. McKegney, M.D.
Deborah J. Mielke, M.D.
Kari A. Miller, M.D.
Thomas F. Monahan, M.D.
Carol J. Nelson, M.D.
Terry F. Nelson, Ph.D.
David A. Ness, M.D.
Michael E. Neudecker, M.D.
Timothy A. Newman, M.D.
Keith A. Oelschlager, M.D.
Stephen R. Park, M.D.
Leonard F. Parsons, M.D.
James F. Peters, M.D.
Timothy Peterson, M.D.
Gerald A. Pitzl, M.D.
Philip J. Price, M.D.
Bruce W. Richardson, M.D.
Nancy C. Richardson, M.D.
Daniel N. Riley, M.D.
James D. Rusin, M.D.
Michael D. Schoenleber, M.D.
Rocklin A. Shir, M.D.
Sondra S. Smalley, M.A.
Richard D. Steinberg, M.D.
Michael B. Stiegler, M.D.
Martin Strebling, M.D.
Marlen M. Strefling, M.D.
David C. Swanson, M.D.
Alden R. Tetlie, M.D.
Jacqueline Teunissen-Myers, M.D.
Joseph van Kirk, M.D.
Thomas vonSternberg, M.D.
Linda L. Walling, M.D.
David 1. Webster, M.D.
Guy O. Whitehead, M.D.
Mark E. Wiest, M.D.
Jane Rae Wilkins, M.D.
David A. Willey, M.D.
Donald E. Wohlrabe, M.D.
Charles M. Workman, M.D.

Coursework in the Department of
Family Practice and Community Health
introduces students to the fundamentals
of continuing and comprehensive patient
care within the context of the patient's



Family Practice and Community Health

family and community. Consistent with
the breadth of interests and responsibili
ties of the family physician, training in
all basic areas of medical knowledge is
emphasized. Preventive medicine and
the behavioral science aspects of patient
care are also emphasized.

During Year One, the Department of
Family Practice and Community Health
participates in planning, teaching, and
providing clinical facilities for the
introduction to clinical medicine (Clini
cal Medicine I). Department faculty
members share responsibility for
teaching the medical history taking,
interviewing techniques, and physical
diagnosis sections of the course. The
Department of Family Practice and
Community Health also contributes
small group leaders for first-year small
groups.

In Year Two, family practice faculty
teach in the second portion of physical
diagnosis (Clinical Medicine 11). In
Clinical Medicine III, students spend
two half days in lectures and small
groups and ten half days with a family
physician, caring for patients in the
clinic and hospital. Through this experi
ence, students gain firsthand knowledge
of the role of the family physician in the
health care system.

During Years Three and Four,
students have the opportunity to
participate in a variety of family practice
programs and courses. In Clinical
Medicine IV (a required ambulatory
medicine course), the department
participates in teaching students along
with internal medicine, pediatrics, and
geriatrics; more than one-third of the
students select the family practice
alternative. Before completing the M.D.
requirements, students may elect to
spend nine months or one year with a
rural family doctor as part of the Rural
Physician Associate Program, a com
bined educational-service program of the
Medical School administered by Depart
ment of Family Practice and Community
Health faculty. The program is designed
to acquaint students with the world of
rural family practice. The department
offers a variety of elective courses

relevant to family practice; these are
listed below.

Model family practice units have been
established at the University and at five
additional sites located within or near
hospitals affiliated with the department.
These units are designed primarily for
the graduate education of residents in
the family practice training program. In
addition, they serve as classrooms for
teaching continuing and comprehensive
primary health care to medical students.
The patients represent a cross section of
age and socioeconomic status. Students
may elect to participate in the ongoing
care of patients in these model family
practice units.

The Program in Human Sexuality is
an administrative and academic unit of
the Department of Family Practice and
Community Health. It conducts the
Human Sexuality course in the Year
One core curriculum and offers elective
courses in Years Three and Four as well
as advanced workshops, internships,
and fellowships for residents and
practicing physicians.

Additional educational opportunities
in the Department of Family Practice
and Community Health are available
through the offices of individual practic
ing physicians and through affiliated
hospitals in both rural and urban
settings.

Elective Courses
5500. PRECEPTORSHIP IN CLINICAL
PRACTICE. (9 cr; prereq regis med!
Participation in delivery of primary medical care as
performed by a practitioner within the community.

5501. RURAL PHYSICIAN ASSOCIATE
PROGRAM (RPAP). (36 cr; prereq minimum
completion of Year One and Year Two curricula of
University of Minnesota Medical School)
Nine-month (optional for 12 months) participation in
the practice of an outstate clinical faculty member.
Patient care in a nonurban community. Extensive
exposure to clinical medicine and delivery of primary
health care. Includes stipend.

5502. THE PHYSICIAN AS COUNSELOR IN
MARRIAGE AND FAMILY PROBLEMS. (2 cr;
prereq 5501)
Four seminars. three hours each, held over seven
months for RPAP participants. Opportunity to do
clinical interviewing, examine relevant literature,
and review case studies.
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5503. RURAL PHYSICIAN ASSOCIATE
PROGRAM RESEARCH PAPER. (I cr; prereq
5501)
Requires a typewritten essay of at least 1,000 words
that provides a comprehensive overview of the RPAP
experience.

5505. PROBLEM·FOCUSED INTERACTIVE
LEARNING. (4.5 cr; prereq regis med, peds, surg,
neuro)
Elective designed to use and coordinate prior basic
science, clinical experience, and clinical problem
solving using three styles for interactive learning:
patient's simulation guide books; computer-assisted
patient problem cases; and live, simulated patient
problems.

5510. MIGRANT WORKER PROGRAM. (9 cr;
prereq regis med, #)
Delivery of primary health care to migrant workers,
primarily Mexican-Americans, in Minnesota and
California.

5514. INTRODUCTION TO FAMILY PRACTICE.
(4.5 cr; prereq 1 previous clinical rotation)
Student will gain a better understanding of problem
solving methods used for most common complaints in
family practice.

5515. PRECEPTORSHIP IN GERONTOLOGIC
COMMUNITY HEALTH. (9 cr; prereq regis med)
In-depth experience in all facets of health care for
elderly patients.

5516. RESEARCH IN HUMAN SEXUALITY. (Cr
ar; prereq #)

Clinical and/or laboratory research related to human
sexuality. Adaptable to interests of the student and
faculty member. Ongoing research projects include
such areas as incest, rape, sexuality of prisoners, and
sexual dysfunctioning. Contact the director to make
arrangements.

5520. RURAL HEALTH CARE MODEL,
ONAMIA, MINNESOTA. (9 cr; prereq regis med)
Participation in delivery of primary medical care in a
small town setting with an emphasis on a team
approach.

5521. CLINICAL PRACTICE PRECEPTORSHIP:
KENAI, ALASKA. (9 cr; prereq regis med)
Sixty-day participation in delivery of primary
medical care as performed by a practitioner in Kenai,
Alaska. Includes expenses.

5525. MANAGEMENT OF PATIENTS WITH
CARDIOVASCULAR PROBLEMS BY THE
FAMILY PHYSICIAN. (9 cr; prereq regis med)
Practicum designed to increase understanding of
cardiovascular disease and to enable participation in
various treatment modalities.

5530. CLINICAL PROBLEMS IN FAMILY
PRACTICE. (9 cr; prereq regis med)
Participation in patient care in a model family
practice clinic.
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5535. COMMUNITY HEALTH IN FAMILY
PRACTICE. (9 cr; prereq regis med or #)
Introduction to community health problems and to
resources available in different practice settings.
Practicum, readings, and seminars.

5537. PRIMARY CARE SPORTS MEDICINE. (9
cr; students regis for Years Three or Four of med
school; not offered periods I and II)
Familiarizes medical students with the role of
exercise and sport in promoting health and
preventing disease. Athletic trauma evaluation,
treatment and rehabilitation, and exercise prescrip
tion.

5540. AMBULATORY HMO ROTATIONIFAMILY
PRACTICE. (9 cr; min two 6-wk rotations from Med,
Peds, Ob/Gyn, or Surg)
Six-week course for students interested in primary
care in an HMO setting. Rotation will be divided
between two clinic sites (three weeks each). Weekly
seminars covering compliance, clinical reasoning, the
family, interviewing, preventive medicine, quality
care, cost containment, and critical review of the
literature. Joint conferences giving students
opportunity to observe and practice suturing and
casting procedures, and explore topics such as
medical economics and professional liability.

5545. FAMILY PRACTICE IN A COMMUNITY
CLINIC. (9 cr; prereq two rotations of either Med,
Peds, Ob/Gyn or Surg)
Participation in primary care in a community clinic
setting. Preventive, comprehensive health care, using
a team approach to evaluation and treatment of
patients' physical, emotional, and social problems;
cross-cultural infl uences on health.

5550. AMBULATORY CAREIFAMILY PRAC
TICE. (9 cr; prereq regis med)
Principles of care relevant to the ambulatory patient,
including reasoning, compliance, family systems,
family health maintenance.

5560. ALCOHOL AND DRUG ADDICTION
TREATMENT CENTER. (4.5 cr; prereq regis medJ
Current methods and approaches to therapy and
rehabilitation of chemically dependent patients.

5562. INTERVIEWING, PHYSICAL EXAMINA
TION, AND PATIENT COUNSELING. (Cr ar;
prereq 5501)
Practicum and seminar course designed to provide
the RPAP student with the basic skills and attitudes
necessary to effectively interview, physically
examine, and counsel the ambulatory patient. Use of
videotaping and critique methods.

5580. EMERGENCY MEDICINE FOR FAMILY
PHYSICIANS. (9 cr; prereq med, ped, surg)
Student will be assigned to one of four community
hospital emergency services, exposed to medical and
surgical problems, and taught how to evaluate and
treat these acute problems.

5585. SEXUAL PROBLEMS IN CLINICAL
PRACTICE. (Cr ar; open to medical students only;
prereq #)
Clinical management of sex-related problems.



5595. RESEARCH IN FAMILY PRACTICE:
INDEPENDENT STUDY. (4 cr; prereq #)

Provides student the opportunity to pursue academic
research, develop knowledge and skills essential for
academic careers in family practice.

5599. INDEPENDENT STUDY. (Cr ar; prereq regis
medl
On- or off-campus learning experiences individually
arranged between the student and a faculty member
for earning credit in areas not covered by regular
courSes. May include basic science research, library
research, or special projects.

Advanced Credit Courses
For a description and complete list of 8xxx courses,
see the Graduate School Bulletin.

5504. MEDICAL ETHICS

5247. INTRO TO FAMILY SYSTEMS

5251. CROSS-CULTURAL MEDICINE AND
INTERNATIONAL HEALTH

5555. SEXUAL COUNSELING FOR FAMILY
PHYSICIANS

5563. CLINICAL NEUROPSYCHOPHARMACOL
OGY

5567. COMMUNICATIONS

5570. PRACTICUM IN COUNSELING TECH
NIQUES

5581. PRACTICE MANAGEMENT

5582. PRACTICE MANAGEMENT WORKSHOP

5583. PERSONAL AND FINANCIAL PLANNING

5596. INTRODUCTION TO INTERNATIONAL
AND INTERCULTURAL MEDICINE

5597. CLINICAL DECISION MAKING IN
FAMILY PRACTICE

5598. INTRODUCTION TO THE PHYSICIANS
ROLE IN NURSING HOMES

5843. HEALTH PROMOTION

5903. COMMUNITY HEALTH

5904. COMMUNITY HEALTH

5950. CLINICAL ISSUES IN HUMAN SEXUAL
ITY

5951. RESEARCH IN HUMAN SEXUALITY

5952·5953-5954. PRACTICUM IN SEXUAL
COUNSELING

5955. DIRECTED STUDY

5956. HUMAN SEXUALITY THROUGHOUT THE
LIFE CYCLE FOR THE PRIMARY CARE
PHYSICIAN

5957. FEMALE SEXUALITY

History of Medicine

5958. SMALL GROUP PROCESS

5960. BASIC RESEARCH METHODS SEMINAR
AND PRACTICUM

5962. CLINICAL HYPNOSIS WORKSHOP

5963. INTRODUCTION TO PREVENTIVE
MEDICINE

5964. HEALTH CARE DELIVERY SYSTEMS

5965. SEMINAR ON PSYCHOLOGICAL
MEDICINE: PRINCIPALS OF HUMAN DEVEL
OPMENT THROUGH LIFE CYCLES

5967. INTRODUCTION TO HEALTH DATA
SYSTEMS

5968. COMPUTERS IN THEORY AND PRAC
TICE

5969. INDEPENDENT STUDY

5970. PSYCHOLOGICAL CRISIS INTERVEN
TION WORKSHOP

History of Medicine (HMed)
Leonard G. Wilson, M.Sc., Ph.D.,

professor and head

Associate Professor

John M. Eyler, Ph.D.

Research Associate

Jane M. Tang, Ph.D.

The history of medicine is essential to
the understanding of the present state of
medicine. It explores the sources of med
ical concepts and the development of the
traditions of medical theory and prac
tice. Knowledge of the history of medi
cine is valuable to a physician because it
makes the physician aware of the
foundations of medical knowledge and
provides historical perspective on
contemporary medical problems.

Courses in the department are
intended to provide students with a
broad survey of the history of medicine
(5400,5401,5402), which may be
followed by a seminar dealing more
intensively with specific developments in
the history of medicine. Seminars give
students an opportunity to read original
literature and to investigate a historical
problem for themselves, with assistance
from faculty members as needed.

The department also offers a series of
public noon-hour lectures on selected
subjects to acquaint both faculty mem-
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bers and students with the interest and
diversity of medical history.

Elective Courses
5002. PUBLIC HEALTH ISSUES IN HISTORI
CAL PERSPECTIVE. (4 cr, §PubH 5002) Eyler
Introduction to the evolution of major recurring
problems and issues in public health including
environment and health. food customs and nutrition,
control of alcohol and drugs, venereal diseases and
public policy, human resources regulation, and
relationship of science to promotion of health.

5035. THE GERM THEORY AND THE MEDICAL
PROFESSION. (4 cr, §Hist 5035)
Analysis of the formulation of the germ theory of
disease and of its consequences for medical
procedures (therapeutics, surgery, management of
hospitals), public health programs, and the structure
and prestige of the medical profession.

5045. MEDICAL PROFESSION IN AMERICA. (4
cr, §Hist 5045)
Historical analysis of the American medical
profession in the 19th and 20th centuries; the role of
institutions, influence of social and moral values, and
consequences of specialization and scientific
innovation.

5102. SEMINAR: MEDICINE AND SOCIETY IN
THE ENLIGHTENMENT. (3 cr, §Hist 5702; prereq
#) Eyler
The interrelations of medicine and society from the
late 17th to the early 19th centuries.

5120·5130. HISTORICAL TOPICS: MEDICINE
AND THE MODERN STATE. (4 cr per qtr
[sequence may be repeated for a max of 16 crJ, §Hist
5940-5950; prereq #) Eyler
A seminar on the historical relations between
medicine and the State from the 18th to 20th
centuries. Topics vary from year to year.

5400f. EARLY HISTORY OF MEDICINE. (4 cr; 3
lect hrs per wk) Wilson
The archaeology of disease, disease concepts in
primitive medicine, medicine in Egypt and
Mesopotamia, ancient Greek medicine, the
transmission of Greek medicine through the Islamic
and Byzantine cultures, the recovery of ancient
Greek medical writings in the Renaissance, Vesalius
and the revival of anatomy, Harvey and the
discovery of circulation of the blood.

5401w. MEDICINE DURING THE SCIENTIFIC
REVOLUTION, 1650-1830. (4 cr; 3 lect hrs per wk)
Wilson
Impact of the discovery of circulation on medical
thought, new chemical and mechanical theories of
medicine, rise of medical teaching, inoculation and
vaccination for smallpox, the growth of hospitals, the
rise of surgery, the emergence of the concept of
specific diseases.
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5402s. MEDICINE IN THE 19TH AND 20TH
CENTURIES. (4 cr; 3lect hrs per wk) Wilson
Growth of clinical medicine and pathology, cell
theory and cellular pathology, the germ theory of
disease, anesthesia and antiseptic surgery, the
revolution in surgery, the rise of bacteriology and
immunology, nutritional deficiency diseases and the
discovery of vitamins, the discovery of malaria
parasites and the control of malaria, chemotherapy
and antibiotics, the reform of medical education and
the rise of medical research.

5410£, 5411w, 5412s. SEMINAR: THE EMER
GENCE OF MODERN MEDICINE, 1750-1900. (3
cr per qtr; one 2-hr seminar per wkJ Wilson
Study of the development of modern medicine
through reading, discussion, and pursuit of a selected
problem in depth. Ordinarily, students do general
reading during fall quarter, select a topic for inten
sive study and write the first draft of a paper on it
during winter quarter, and revise the first draft and
submit their paper in final form during spring quar
ter. Intended to enable students to gain experience in
research and writing in the history of medicine.

Interdisciplinary Medicine
(lnMd)
The courses listed below are required of
all medical students. Direct administra
tive responsibility for organ-system
segments of the pathophysiology course
is vested in the individual organ system
coordinators; planning, teaching, and
evaluation of the course and of student
performance is carried out by interde
partmental committees.

Required Courses
5100s. CLINICAL MEDICINE I. (6 cr; prereq regis
med) Miller and staff

5101£. CLINICAL MEDICINE II. (4 cr; prereq regis
med) Miller and staff

5102. CLINICAL MEDICINE: INTERNAL
MEDICINE. (4 cr; prereq regis med) Dennis, Miller,
and staff

5103. CLINICAL MEDICINE: FAMILY PRAC
TICE. (4 cr; prereq regis med) Miller, Allen, and staff

5104. CLINICAL MEDICINE: PEDIATRICS. (4 cr;
prereq regis medi Miller, Satran, and staff

5105. CLINICAL MEDICINE: NEUROLOGY. (4
cr; prereq regis med) Miller, Anderson, and staff

5110. HUMAN GENETICS. (2 cr; prereq regis med)
King and staff
Principles of genetics and their application to human
diseases.

-----------



5115. CLINCIAL CORRELATIONS. (3 cr; prereq
regis medJ Kaplan and staff
Application of basic science principles to clinical
problems and approaches to problem solving.

5201. PATHOPHYSIOLOGY I. (13 cr; prereq regis
med) Davies, Knopman, MacKenzie, Wilson, and
staff
Fundamental concepts in the pathophysiology of
respiratory, cardiovascular, neurological, and
psychiatric diseases.

5202. PATHOPHYSIOLOGY II. (10 cr; prereq regis
medJ Davidman, Kinlaw, and staff
Fundamental concepts in the pathophysiology of
renal diseases and of fluid, electrolyte, and acid-base
disturbances; endocrine and metabolic diseases.
Overview of normal reproductive biology.

5203. PATHOPHYSIOLOGY III. (11 cr; prereq
regis medJ Belzer, Soltis, Transfeldt, and staff
Fundamental concepts in the pathophysiology of
gastrointestinal, liver, hematologic, bone, joint, and
connective tissue diseases.

5204. PATHOPHYSIOLOGY IV. (6 cr; prereq regis
medJ Adams, Gentry, Holland, Kaplan, Tsukayama,
and staff
Fundamental concepts in the pathophysiology of
infectious disease and of skin, eye, ear, nose, and
throat diseases.

5233. HUMAN SEXUALITY. (2 cr; prereq regis
med) Coleman and staff

5290. LABORATORY MEDICINE. (1 cr; prereq
regis med) Bradley and staff
Introduction to principles and techniques of
laboratory medicine.

5500. CLINICAL MEDICINE IV: AMBULATORY
MEDICINE. (9 cr; prereq regis medl Howe and staff
Participation in patient care in outpatient primary
care settings located at internal medicine, family
practice, pediatric, and geriatric clinics.

Elective Courses
5501. EMERGENCY ROOM EXTERNSHIP
Hennepin County Medical Center. (9 cr; prereq
regis med, Med 5500) Ruiz and staff
Active clinical participation in care of surgical
emergency room.

5552. INDIAN HEALTH SERVICE ELECTIVE.
(Cr ar; prereq regis medJ McCollister
Clinical experience in a major hospital/center in any
of the approved (through Curriculum Affairs Medical
School) Indian Health Service areas.

5555. ELECTIVE AWAY FOR CREDIT. (Cr ar;
prereq regis medJ McCollister
A student-arranged, adviser/administration-approv
ed experience at an approved medical school
location.

5559. MEDICAL CONSEQUENCES OF NU·
CLEAR WAR. (1 cr; prereq regis medJ MacKenzie,
Quie, and staff
Six biweekly seminars on the acute, intermediate,
and long-term effects of nuclear explosions.

Laboratory Medicine and Pathology

5560. ELECTIVE AWAY AT THE NATIONAL
INSTITUTES OF HEALTH (NIH). (Cr ar; prereq
regis medJ McCollister
Clinical experiences at NIH in Bethesda, Maryland.

5566. CLINICAL EXPERIENCE IN INTERNA
TIONAL MEDICINE. (4.5-9.0 cr; prereq regis medJ
McCollister
A student-arranged, structured, approved (through
Curriculum Affairs Medical SchoolJ clinical
experience in a foreign medical institution.

Laboratory Medicine and
Pathology (LaMP)
Richard Brunning, M.D., professor and

acting head
Professor Emeritus

EIJis S. Benson, M.D.

Professor

Eugene Ackerman, Ph.D.
Kahlil Ahmed, M.D.
W. Robert Anderson, M.D.
Miguel Azar, M.D., Ph.D.
Fritz Bach, M.D.
Henry Balfour, M.D.
David M. Brown, M.D.
Barbara Burke, M.D.
Agustin Dalmasso, M.D.
John Eaton, Ph.D.
J. Roger Edson. M.D.
Jesse Edwards, M.D.
Richard Estensen, M.D.
Patricia Ferrieri, M.D.
Esther F. Freier, M.S.
Leo Furcht, M.D.
Kazimiera Gajl-Peczalska, M.D.
Lael Gatewood, Ph.D.
Leonard Greenberg, Ph.D.
Franz Halberg, M.D.
Erhard Haus, M.D., Ph.D.
Charles Horwitz, M.D.
John Kersey, M.D.
Tucker W. LeBien, Ph.D.
Paul H. Lober, M.D., Ph.D.
Jeffrey McCullough, M.D.
Takshi Okagaki, M.D.
Harry T. Orr, Ph.D.
Herbert Polesky, M.D.
Andreas Rosenberg, Ph.D.
Dale C. Snover, M.D.
Michael Steffes, M.D., Ph.D.
Joo Ho Sung, M.D.
Jack L. Titus, M.D.
Daniel A. Vallera, Ph.D.
Lee W. Wattenberg, M.D.
James G. White, M.D.
Jorge J. Yunis, M.D.

Associate Professor

Marilyn Bach. Ph.D.
G. Mary Bradley, M.D.
Donald Connelly, M.D.

37



Descriptions of Selected Courses

John Crosson, M.D.
John Eckfeldt, M.D.
Lynda Ellis, Ph.D.
Stanley Finkelstein, Ph.D.
Vincent F. Garry, M.D.
Danuta Giganti, Ph.D.
Karen S. Karni, Ph.D.
Catherine Limas, M.D.
Patrick Manning, M.D.
James B. McCarthy, Ph.D.
LoAnn Peterson, M.D.
Zoltan Posalaky, M.D.
Walter Runge, M.D.
William Swaim, M.D.
Michael Tsai, Ph.D.
Walid G. Yasmineh, Ph.D.
Bertram Woolfrey, M.D., Ph.D.

Clinical Associate Professor

Edward Segal, M.D.
Martin Segal, M.D.

Assistant Professor

Thomas Arlander, M.D.
Diane Arthur, M.D.
Calvin Bandt, M.D.
Doris Brooker, M.D.
David Cherwitz, M.D.
Michael Chopek, M.D.
Stephen Ewing, M.D.
Susan Fuhrman, M.D.
Robert Gruninger, M.D.
Seymour Handler, M.D.
Duane Hasegawa, M.D.
Jay Brooks Jackson, M.D.
David Lakatua, M.D.
Paul Larson, M.D.
Larry Lasky, M.D.
James O'Leary, M.D.
Theresa Perrone, M.D.
Gary F. Peterson, M.D.
Lance Peterson, M.D.
Irene Posalaky, M.D.
Frank Rhame, M.D.
Robert E. Rydell, M.D.
Nancy Staley, M.D.
Theresa A. Steeper, M.D.
Robert Strom, M.D.
Thomas Swallen, M.D.
Carol Wells, Ph.D.

Clinical Assistant Professor

Leonard Crowley, M.D.
Thomas Hallin, M.D.
Joseph Leverone, M.D.
Jan Ophoven, M.D.
John Raich, M.D.

Instructor
Gloria Niehans, M.D.
Michael Stanley, M.D.

Clinical Instructor

C. T. Anderson, M.D.
William A. Foley, M.D.
J. Roald Fuglestad, M.D.
William Glenny, M.D.
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Norman Horns, M.D.
Nicola D. Kostich, M.D.
Ellias N. Manoles, M.D.
Robert L. Woodburn, M.D.

Pathology, defined as the study of
disease, has constituted the scientific
foundation for the clinical sciences as we
know them today. The courses offered by
the Department of Laboratory Medicine
and Pathology are a cornerstone to all
parts of the medical curriculum. A
unified course of general to systemic
pathology is now a part of the revised
curriculum. The entire course extends
over a full calendar year starting in the
spring quarter of Year One, through the
summer quarter of Year One and the
first three periods of pathology in Year
Two.

In the spring quarter of Year One, the
general pathology segment introduces
the student to the general principles of
cellular pathology. These principles are
essential to the understanding of all
disease processes that affect the normal
anatomy and biochemical mechanisms.
Part of the focus is on the morphologic
responses to cellular injury, inflamma
tion and repair, immunopathologic
processes, abnormal vascular mecha
nisms, and hemodynamics. The summer
quarter of the first year includes an
introduction to environmental diseases,
infectious diseases, drug and chemical
injury, the degenerative and metabolic
deficiency diseases, and concepts of
neoplasia. Examples of specific diseases
are used to illustrate these principles in
order to prepare the student for the
study of systemic pathology in Year Two.

Integrated pathophysiology courses
are taught in Year Two concurrently
with pathology, and subject matter is
coordinated.

In Years Three and Four the depart
ment offers a variety of electives in
laboratory medicine and anatomic
pathology.

The major areas of the department
include clinical chemistry, blood bank
ing, hematology (with coagulation),
diagnostic microbiology, surgical pathol
ogy, autopsy pathology, genetics,



immunology, and computer medicine. In
addition, there are many specialized
laboratory divisions and research
activities in which study may be elected.

Required Courses
5101s,su. GENERAL PATHOLOGY. (6 cr; prereq
regis med or grad student, #)

5102f,w. SYSTEMIC PATHOLOGY. (8 cr; prereq
regis med or grad student, #)

Elective Courses

General Courses in Anatomic Pathology

5150. ANATOMIC PATHOLOGY IN A HOSPITAL
SETTING-University Hospital. (Cr ar; prereq #)
The student works in the anatomic pathology
department taking part in autopsy pathology,
surgical pathology, and clinicopathology correlation
sessions.

5151. ANATOMIC PATHOLOGY IN A HOSPITAL
SETTING-Hennepin County Medical Center.
(Cr ar; prereq #) Anderson
For a description, see 5150.

5152. ANATOMIC PATHOLOGY IN A HOSPITAL
SETTING-Veterans Administration Hospital.
(Cr ar; prereq #) Posalaky
For a description, see 5150.

5153. ANATOMIC PATHOLOGY IN A HOSPITAL
SETTING-St. Paul-Ramsey Medical Center. (Cr
ar; prereq #) Posalaky
For a description, see 5150.

General Courses in Clinical Pathology
5186. LABORATORY MEDICINE IN A COMMU
NITY HOSPITAL. (Cr ar; prereq #) Bandt
Correlations between clinical presentations and
laboratory results from the perspective of a busy
general hospital clinical laboratory.

5187. INTERPRETATION OF LAB DATA-Mt.
Sinai Hospital. (Cr ar; prereq #) Horwitz, Fuhrman,
Steeper
Daily teaching sessions are conducted by three
pathologists in the following areas: laboratory aspects
and diagnosis of acid-base and electrolyte distur
bances; hematologic and coagulative disorders;
immunologic disorders; endocrinologic disease;
enzymology and isoenzyme screening procedures;
SMA12-60 chemical profile; renal disease; cerebrospi
nal fluid; synovial fluid.

5188. CLINICAL PATHOLOGY EXTERNSHIP
Methodist Hospital. (Cr ar; prereq #) E. Segal,
M. Segal
Students study a variety of laboratory analyses in
hematology, microbiology, chemistry, radioisotope
use, and blood banking and accompany physicians on
ward rounds. Individual cases involving cytology,
surgery, and pathologic anatomy are studied. Daily
laboratory and weekly clinical conferences.

Laboratory Medicine and Pathology

5192. LABORATORY MEDICINE FOR PRI
MARY CARE-Virginia. (Cr ar; prereq #)
Students participate in certain daily activities of the
laboratory to learn what services are available, how
they are provided, and how they are best utilized by
primary care physicians. Through selected case
studies students examine the cost-benefit aspects of
laboratory services and how these services contribute
to health care costs. Offered at Virginia Municipal
Hospital. Virginia. Minnesota.

5193. CLINICAL PATHOLOGY EXTERNSHIP
Hibbing. (Cr ar; prereq #)
The student works directly with hospital pathologists
in all phases oflaboratory practice. Emphasis on
close clinical correlations, with daily rounds of
selected patients and review of all laboratory work.
Surgical, cytologic, and autopsy pathology material
available for review. Daily conference with clinicians
and radiologists.

5201. DIAGNOSTIC LABORATORY PROCE
DURES-University Hospital. (Cr ar; prereq #)
Bradley
Commonly performed office procedures practiced by
the student-screening tests in hematology, urology,
microbiology. and immunology. Chemical screening
tests evaluated.

Courses in Specialized Subjects

5113. SURGICAL PATHOLOGY-University
Hospital. (Cr ar; prereq #) Dehner
The student gains experience in the macroscopic and
microscopic diagnosis of biopsy and surgical material.

5114. SURGICAL PATHOLOGY-Hennepin
County Medical Center. (Cr ar; prereq #) Anderson
For a description, see 5113.

5115. SURGICAL PATHOLOGY-Veterans
Administration Hospital. (Cr ar; prereq #) Limas
For a description, see 5113.

5118. ENDOCRINE PATHOLOGY-St. Paul
Ramsey Medical Center. (Cr ar; prereq #, ~) Haus,
Lakatua
The correlation of clinical presentation, laboratory
investigation. and pathologic findings concerning
endocrine problems.

5119. FORENSIC PATHOLOGY-Medical
Examiner's Office, Hennepin County Medical
Center. (Cr ar; prereq Year 3 or 4) Peterson
The function of a medical examiner's office in
determining the cause and manner of types of death.

5125. CHRONOBIOLOGY. (Cr ar; prereq #)
Halberg
Implementation of chronobiologic medicine in the
many instances in which it can prevent illness or
save life in established disease.

5141. PROBLEMS IN EXPERIMENTAL
PATHOLOGY. (Cr ar; prereq #) staff
Work in ongoing programs in the department. Topics
under investigation include membrane structure and
function, chemical carcinogenesis, viral carcinogene
sis, and chronobiology. Any member of the staff will
discuss a project on these topics.
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Descriptions of Selected Courses

5158. CARDIAC PATHOLOGY-United Hospital.
(Cr ar; prereq #)
Work with Dr. Jesse Edwards and Dr. Jack Titus in
the cardiac pathology laboratory.

5181. LABORATORY AND CLINICAL HEMA
TOLOGY. (Cr ar; prereq #) Brunning
Peripheral blood, bone marrow morphology, and
other hematologic analyses are related to case
studies. Clinical case conferences, hematology slide
sessions, and ward rounds.

5182. LABORATORY STUDIES OF GENETIC
DISORDERS. rCr ar; prereq #) Eaton
Methods include cytogenetic analysis of chromosomes
and a variety of biochemical genetic analyses.
Individual discussions of cases and of laboratory
methods.

5184. CLINICAL AND LABORATORY ASPECTS
OF BLOOD TRANSFUSION. (Cr ar; prereq #)
McCullough
Blood donor evaluation, blood collection, blood
storage, and the clinical use of blood components.
Suspected transfusion reactions, hemolytic diseases
of the newborn, and other clinical problems studied
using immunohematologic methods. Experience at
the St. Paul Regional Red Cross Blood Center
available.

5194. COMPUTER APPLICATIONS IN MEDI
CINE. (Cr ar; prereq #) Ellis
Current and anticipated uses of electronic computers.
Opportunity to use a variety of computer terminals,
but emphasis is on reading and seminars. Seminars
include the postdoctoral and advanced predoctoral
students in the Division of Health Computer
Sciences.

5195. COMPUTER APPLICATIONS IN MEDI
CAL RESEARCH. (Cr ar; prereq #) Ellis
Students observe 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 studied through
reading and special seminars.

5198. HEMATOLOGY-St. Paul-Ramsey Medical
Center. (Cr ar; prereq #) staff
Peripheral blood, bone marrow morphology, and
other hematologic procedures are correlated with
clinical cases in the Hematology Clinic. Routine
hematologic procedures and the aspiration and
preparation of bone marrow.

5203. CLINICAL BLOOD BANK IMMUN
OLOGY-Minneapolis War Memorial Blood
Bank. (Cr ar; prereq #) Polesky
Laboratory analyses in blood banking and practical
problems of blood bank immunology; clinical
problems included. Conferences, study of individual
cases, and investigation of practical problems.

Lecture Courses and Seminars-Pre
dominantly for Students in Other
Graduate Programs
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5103. PRINCIPLES OF DIAGNOSTIC MICROBI·
OLOGY. (3 cr; prereq MdBc 3103, 5232 or #) Wells

5106. DISEASES OF THE HEART. (l cr; prereq #)
Edwards

5110. SEMINAR: PATHOLOGY. (1 cr; prereq #)

5133f. MEDICAL MYCOLOGY. (3 cr; hrs ar; prereq
medical microbiology, diagnostic microbiology or #)

Wells
Laboratory diagnosis of infections caused by yeast,
dermatophytes, and systemic fungi.

5138. CLINICAL MICROBIOLOGY SEMINAR. (l
cr; prereq #) Ferrieri

5166. FORENSIC PATHOLOGY. (2 cr; prereq #)
Peterson

5196f, 5197w, 5198s. COMPUTER METHODOL·
OGY. (3 cr each qtr; prereq #l
Physiological monitoring and testing; introduction to
medical decision-making techniques; and health
information systems.

5211. AUTOPSIES FOR POST M.Do's. (Cr ar;
prereq #) staff

5213. LABORATORY MEDICINE FOR POST
M.D.'s. (prereq regis med, fellow spec, #)

5270f. IMMUNOHEMATOLOGY. (3 cry Jackson
The immune response. Blood cells as antigens.
Antibodies to blood groups and mechanisms of their
reactions. White cells as antigens and antibodies.
Autoimmune hemolysis. Humoral and cellular factors
in immunohematology.

5765f. HEMATOLOGY. (4 cr per qtr; prereq #)
Lofsness
Blood and blood-forming organs; blood and bone
marrow from the standpoint of diagnosis and
prognosis.

Medicine (Med)
Thomas F. Ferris, M.D., professor and

head
Professor Emeritus

Richard Ebert, M.D.

Professor
David W. Allen, M.D.
V. E. Anderson, M.D.
Robert Bache, M.D.
Jose Barbosa, M.D.
Henry W. Blackburn, Jr., M.D.
Joseph Bloomer, M.D.
Clara Bloomfield, M.D.
John Bond, M.D.
Elliot Chesler, M.D.
Jay N. Cohn, M.D.
Kent Crossley, M.D.
William Duane, M.D.
Gary Francis, M.D.
Arthur From, M.D.



N. L. Gault, Jr., M.D.
Roger Gebhard, M.D.
Dale Gerding, M.D.
Frederick C. Goetz, M.D.
Ashley Haase, M.D.
Robert Hebbel, M.D.
Morrison Hodges, M.D.
Jordan L. Holtzman, M.D.
Thomas H. Hostetter, M.D.
Robert B. Howe, M.D.
Donald B. Hunninghake, M.D.
Harry S. Jacob, M.D.
Maynard E. Jacobson, M.D.
Gerhard Johnson, M.D.
M. Colin Jordan, M.D.
Robert L. Kane, M.D.
Manuel E. Kaplan, M.D.
William Keane, M.D.
B.J. Kennedy, M.D., MS
Richard King, M.D.
Carl M. Kjellstrand, M.D.
John LaBree, M.D.
Michael D. Levitt, M.D.
Constance Limas, M.D.
Russell Luepker, M.D.
Robert J. McCollister, M.D.
Philip B. McGlave, M.D.
Ronald Messner, M.D.
Charles R. Moldow, M.D.
Robert O. Mulhausen, M.D., M.S.
M. John Murray, M.D.
Dennis E. Niewoehner, M.D.
Frank Q. Nuttall, M.D., Ph.D.
Martin Oken, M.D.
Jack Oppenheimer, M.D.
Bruce A. Peterson, M.D.
Phillip K. Peterson, M.D.
Michael Popkin, M.D.
Ronald Prineas, M.D.
Leopoldo Raij, M.D.
R. Paul Robertson, M.D.
L. D. Sabath, M.D.
Marvin Segal, M.D.
Rex Shafer, M.D.
Fred Shapiro, M.D.
Luigi Taddeini, M.D.
Athanasios Theologides, M.D., Ph.D.
Louis Tobian, Jr., M.D.
Naip Tuna, M.D.
Jack Vennes, M.D.
Yang Wang, M.D.
Edward Weir, M.D.
Carl White, M.D.
Leonard G. Wilson, M.D.
Leslie Zieve, M.D., Ph.D.

Clinical Professor
RolfL. Andreassen, M.D.
David Berman, M.D.
Paul J. Bilka, M.D.
Robert D. Blomberg, M.D.
Malcolm Blumenthal, M.D.
Roger Coltan, M.D.
David M. Craig, M.D.
James L. Craig, M.D.
James C. Dahl, M.D.

Robert E. Doan, M.D.
William Fifer, M.D.
John H. Flinn, M.D.
Ignacio Fortuny, M.D.
Benjamin F. Fuller, Jr., M.D.
Albert J. Greenberg, M.D.
James Hammarsten, M.D.
Mark C. L Hanson, M.D.
Wilbert J. Henke, M.D.
Howard Horns, M.D.
Robert Howard, M.D., Ph.D.
Kjeld Husebye, M.D.
Charles L. Jacobson, M.D.
Harold Kaiser, M.D.
Arnold Kaplan, M.D.
Irving J. Lerner, M.D.
Michael Levy, M.D.
F. Bruce Lewis, M.D.
Robert E. Lindell, M.D., Ph.D.
Frank MacDonald, M.D.
James 1. McKenna, M.D.
Charles L. Murray, M.D.
James G. Myhre, M.D.
S. Scott Nicholas, M.D.
William O'Brien, M.D.
Charles R. Peterson, M.D.
Paul D. Redleaf, M.D.
Fred A. Rice, M.D.
Eugene Rinkey, M.D.
Dean K. Rizer, M.D.
William F. Schoenwetter, M.D.
Burton Swartz, M.D.
Paul Steinberg, M.D.
Francis B. Tiffany, M.D.
Frank Ubel, Jr., M.D.
Lowell W. Weber, M.D.
Stephen Weisberg, M.D.

Associate Professor

Robert Asinger, M.D.
Silvia Azar, M.D.
John Bantle, M.D.
David Benditt, M.D.
Peter B. Bitterman, M.D.
Robert B. Breitenbucher, M.D.
Brian C. Campion, M.D.
Morris Davidman, M.D.
Scott Davies, M.D.
Greg Filice, M.D.
Steven Goldsmith, M.D.
Dale Hammerschmidt, M.D.
J. Richard Johnson, M.D.
David C. Homans, M.D.
Bert L. Kasiske, M.D.
Neil E. Kay, M.D.
David T. Kiang, M.D.
Sharon D. Luikart, M.D.
Thomas MacKenzie, M.D.
Maren L. Mahowald, M.D.
Cary N. Mariash, M.D.
Wesley Miller, M.D.
Maria Oliveri, M.D.
Gerald R. Onstad, M.D.
Mark Paller, M.D.
Paul Pentel, M.D.
Lance Peterson, M.D.

Medicine
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Claus A. Pierach, M.D.
Gordan Pierpont, M.D.
Koppanadham V. Rao. M.D.
David Salerno, M.D.
Harold L. Schwartz, Ph.D.
Burt Sharp, M.D.
Geza Simon, M.D.
Keith Skubitz, M.D.
Ronald D. Soltis, M.D.
William R. Swaim, M.D.
Greg Vercellotti, M.D.
Daniel J. Weisdorf, M.D.

Clinical Associate Professor

Richard Adair, M.D.
Robert L. Altman, M.D.
Alfred F. Anderegg, M.D.
Harold T. Arneson, M.D.
Thomas B. Arnold, M.D.
Thomas C. Bagnoli, M.D.
Alphonsa Belsito, M.D.
David Bloom, M.D.
Stuart Borkin, M.D.
Paul F. Bowlin, M.D.
Arnold Brier, M.D.
David C. Brown, M.D.
John H. Brown, M.D.
Conrad Butwinick, M.D.
Erskine M. Caperton, Jr., M.D.
Joseph Cardamone, M.D.
Cecil Chally, M.D.
Thaddeus Chao, M.D.
Victor Corbett, M.D.
James Daniel, M.D.
Kenneth Dedeker, M.D.
Paul Dickenson, M.D.
Jerome W. Dougan, M.D.
Donald A. Duncan, M.D.
Ronald W. Ellis, M.D.
Rodney W. England, M.D.
Ignacio E. Fortuny, M.D.
Richard J. Frey, M.D.
Fredarick L. Gobel, M.D.
Benjie Goldfarb, M.D.
Carl R. Guiton, M.D.
Paul Hamann, M.D.
Earl Hill, M.D.
Neil R. Hoffman, M.D.
William H. Hollingshead, M.D.
Wayne L. Hoseth, M.D.
Milton M. Hurwitz, M.D., M.S.
David G. Jones, M.D.
Charles Jorgensen, M.D.
Everett H. Karon, M.D.
James H. Kelly, M.D.
Joseph R. Kelly, M.D.
Allan C. Kind, M.D.
Edward Kraus, M.D.
Elliot Latts, M.D.
John I. Levitt, M.D.
James P. Lillehei, M.D.
Charles M. Lindemann, M.D.
Michael Lobell, M.D.
Paul T. Lowry, M.D.
James C. Mankey, M.D.
Aaron Mark, M.D.
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Dwight L. Martin, M.D.
Leonard Mastbaum, M.D.
Todd C. Miller, M.D.
Gerald T. Mullin, M.D.
Thomas Mulrooney, M.D.
William B. Ogden, M.D.
William J. Paule, M.D.
William E. Petersen, M.D.
Richard Pfohl, M.D.
Phillip Ranheim, M.D.
William D. Remole, M.D.
Harold G. Richman, M.D.
Thomas Rose, M.D.
James E. Rubin, M.D.
Lawrence A. Savett, M.D.
Kusum Saxema, M.D.
Raymond W. Scallen, M.D.
Leonard D. Schloff, M.D.
Robert Scott, M.D.
Henry T. Smith, M.D.
Wayne L. Stern, M.D.
M. Thomas Stillman, M.D.
Donald B. Swenson, M.D.
Joseph M. Tombers, M.D.
William B. Torp, M.D.
Richard B. Tregilgas, M.D.
Victor Tschida, M.D.
Robert VanTassel, M.D.
William Walsh, M.D.
John A. Wangness, M.D.
Richard Warhol, M.D.
Harold Wexler, M.D.
James J. Wiberg, M.D.
David Williams, M.D.

Assistant Professor

Paul Abraham, M.D.
Arnold Adicoff, M.D.
John Allen, M.D.
Charles Andres, M.D.
Stephen Archer, M.D.
Susan Bannick, M.D.
Jack Beaird, M.D.
Michael Belzer, M.D.
Robert Berkseth, M.D.
Stephen Beyer, M.D.
Charles Billington, M.D.
Philip Bloom, M.D.
Thomas Bloss, M.D.
Milton L. Bullock, M.D.
Oliver Cass, M.D.
Alan Collins, M.D.
Dennis Confer, M.D.
Candice Corey, M.D.
Richard S. Crow, M.D.
Terry W. Crowson, M.D.
Terry Dennis, M.D.
Alfred Doscherholmen, M.D., Ph.D.
Peter Duane, M.D.
David Dunbar, M.D.
Sally Ehlers, M.D.
Michael Elson, M.D.
Ken Engberg, M.D.
Winslow Engel, M.D.
Lisa Fish, M.D.
Leroy Forstrom, M.D.



Martin Freeman, M.D.
Juan Fried, M.D.
Elie Gertner, M.D.
Jesse L. Goodman, M.D.
Michael Goodman, M.D.
Charles Gornick, M.D.
David Gregg, M.D.
David Griffin, M.D.
Frank Grund, M.D.
Robert Gruninger, M.D.
Samuel W. Hall, M.D.
William Henry, M.D.
Marshall Hertz, M.D.
Charles Herzog, M.D.
Neal Holtan, M.D.
David Hurd, M.D.
Conrad Iber, M.D.
Patrick W. Irvine, M.D.
Jeffrey Jaffe, M.D.
Edward Janoff, M.D.
Paul B. Johnson, M.D.
Anne Joseph, M.D.
David Katzenstein, M.D.
William Kinlaw, M.D.
Floyd Knight, M.D.
Ann Kools, M.D.
William P. Korchik, M.D.
Jane Korn, M.D.
Thomas Kottke, M.D.
Spencer Kubo, M.D.
Frank Liederle, M.D.
James Leatherman, M.D.
Ellis Levine, M.D.
Edith Leyasmeyer, Ph.D.
Richard Lofgren, M.D.
Linda A. Long, M.D.
Roger Luckman, M.D.
Nicole Lurie, M.D.
King-Wai Ma, M.D.
Richard Madlon-Kay, M.D.
Connie Manske, M.D.
Theodore Marcy, M.D.
Karen Margolis, M.D.
Donald S. Masler, M.D.
John W. McBride, M.D.
Edward McFalls, M.D.
Stephen McGowan, M.D.
Peter Meir, M.D.
Nancy Meryhew, M.D.
Karl A. Nath, M.D.
Kristen Nichols, M.D.
Catherine Niewoehner, M.D.
Robert C. Olson, M.D.
Thomas A. Ophoven, M.D.
John Opsahl, M.D.
Craig Peine, M.D.
Thomas Pence, M.D.
Douglas Peterson, M.D.
Robert A. Petzel, M.D.
Mary Ella Pierpont, M.D.
Koppanadham V. Rao, M.D.
Frank Rhame, M.D.
Kathryn Rice, M.D.
Eugene Rich, M.D.
Kirk Rodysill, M.D.
Terry Rosborough, M.D.

Peter Schlesinger, M.D.
Anna Schorer, M.D.
Leonard Schlossberg, M.D.
Scott Sharkey, M.D.
Michael Shaw, M.D.
Pamela Shultz, M.D.
Gregory Silvis, M.D.
Margaret Simpson, M.D.
Arne Slungaard, M.D.
Charles Smith, M.D.
Michael T. Spilane, M.D.
Bradford Stone. M.D.
David A. Stuart, M.D.
Lyle Swenson, M.D.
Thomas Thekkum Katti, M.D.
Jonathan Tolins, M.D.
Tryg Velde, M.D.
James Warren, M.D.
Kathleen Whitley, M.D.
Bruce Wilson, M.D.
Robert Wilson, M.D.
Carol Wysham, M.D.
Douglas Wysham, M.D.
Steven Yetterberg, M.D.
James Zavoral, M.D.
David Zoschke, M.D.

Clinical Assistant Professor

Madeline Adcock, M.D.
Charles Alexander, M.D.
John Allen, M.D.
Thomas W. Amsden, M.D.
Horace J. Anderson, M.D.
Michael T. Anderson, M.D.
Richard O. Anderson, M.D.
Mary Arneson, M.D.
Frederick D. Arny, M.D.
Gary Baker, M.D.
David C. Bartsch, M.D.
John Baumgartner, M.D.
Margaret Beahrs, M.D.
Gregory Beall, M.D.
Richard Beck, M.D.
John C. Bergstrom, M.D.
Theodore Berman, M.D.
Thomas Braxton, M.D.
David Bonham, M.D.
Michael J. Bozevich, M.D.
Robert Burmaster, M.D.
Robert Bundtzen, M.D.
Kenneth Caldwell, M.D.
William Callahan, M.D.
David J. Carlson, M.D.
Samuel Carlson, M.D.
Charles K. Dashe, M.D.
Thomas Davin, M.D.
Allen Divine, M.D.
Walter Dorman, M.D.
Laurel Drevlow, M.D.
Daniel Dymak, M.D.
Ronald C. Eggert, M.D.
K. James Ehlen, M.D.
Hans H. Engman, M.D.
John G. Fee, M.D.
Franklin Fleming, M.D.
Robert Florence, M.D.
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Patrick Flynn, M.D.
Thomas Flynn, M.D.
Elliot Franke, M.D.
Daniel Frenning, M.D.
Vincent 1. Fromke, M.D.
Donald Garland, M.D.
Donald Gehrig, M.D.
Stephen Gilberstadt, M.D.
Robert A. Gill, M.D.
Gregory A. Granrud, M.D.
Richard S. Guthrie, M.D.
Kathyrn Hale, M.D.
Daniel Hankins, M.D.
Arthur S. Hanson, M.D.
David Hanson, M.D.
Wayne Hass, M.D.
William L. Hedrick, M.D.
Katherine Hiduschenko, M.D.
Scot W. Hutton, M.D.
Bruce Hyde, M.D.
Bruce Jacobson, M.D.
John Jacoby, M.D.
Ronald A. Johannsen, M.D.
Randall K. Johnson, M.D.
Lawrence Kaplan, M.D.
Victor Kelmenson, M.D.
John P. Kieley, M.D.
William Kimber, M.D.
John Kleinmann, M.D.
James R. Kravig, M.D.
Lorraine Kretchman, M.D.
Catherine H. Lang, M.D.
Jerrold V. Larson, M.D.
Robert B. Lasser, M.D.
Herbert Lauritzen, M.D.
Wayne Leebaw, M.D.
James D. Lehmann, M.D.
Samuel Leon, M.D.
Fredricka Lewis, M.D.
Kathryn R. Love, M.D.
James Madison, M.D.
Janne Magnan, M.D.
John C. Manion, M.D.
Raymond L. Maracek, M.D.
Thomas Martin, M.D.
Eugene McCrery, M.D.
Byron C. McGregor, M.D.
Ambrosio Medina, M.D.
Peter Meier, M.D.
Charles Meyer, M.D.
John W. Mielke, M.D.
Paul T. Moran, M.D.
Richard J. Morris, M.D.
Donn G. Mosser, M.D.
Beatrice Mulford, M.D.
Lawrence N. Mulmed, M.D.
Carrie Nelson, M.D.
Richard R. Nelson, M.D.
Michael Neren, M.D.
Eugene Ollila, M.D.
Paul Olson, M.D.
Connie Pareuti, M.D.
David Paulson, M.D.
Rolf R. Paulson, M.D.
Ronald J. Pizinger, M.D.
David Plocher, M.D.
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Constance Pries, M.D.
James M. Pries, M.D.
Marc Pritzker, M.D.
James Reinertsen, M.D.
Donald Roach, M.D.
Joseph M. Ryan, M.D.
Kamal Sahgal, M.D.
Eric Schned, M.D.
Lawrence Schuster, M.D.
Surendra Sethi, M.D.
Richard D. Shank, M.D.
James C. Smith, M.D.
Thomas R. Smith, M.D.
Louis H. Stahn, M.D.
Norman Steinberg, M.D.
Karen Steiner, M.D.
George Strauss, M.D.
Richard R. Sturgeon, M.D.
Richard Sveum, M.D.
Arkady Synhaivsky, M.D.
Masanao Takahaski, M.D.
James Theen, M.D.
Robert Tierney, M.D.
Robert W. Tofte, M.D.
Joseph M. Tombers, M.D.
Frank Tycast, M.D.
David Vagneur, M.D.
Richard Wahlstrom, M.D.
Helen Wang, M.D.
Charles Wessels, M.D.
David Zanick, M.D.

Instructor
Carolyn Hughes, M.D.
Ann Joseph, M.D.
Jane Korn, M.D.
Frank Lederle, M.D.
Robert Perri, M.D.
Kathlen Watson, M.D.

Clinical Instructor
David J. Abelson, M.D.
James Allan, M.D.
Joseph Amberg, M.D.
Peter Arneson, M.D.
Beth Baker, M.D.
Mark Banks, M.D.
James Barker, M.D.
Lowell Becker, M.D.
Robert M. Bowen, M.D.
Steve Brabeck, M.D.
James Breitenbucher, M.D.
David Bryce, M.D.
Gregory Carlton, M.D.
Robert A. Coates, M.D.
Merrill L. Davis, M.D.
Thomas E. Davis, M.D.
Philip Dien, M.D.
Ann Dillon, M.D.
Alan S. Divine, M.D.
Steven Duane, M.D.
Richard Erdman, M.D.
Malcom Finlanter, M.D.
James Flink, M.D.
Robert Gall', M.D.
Joseph Graif, M.D.



Gary D. Hanovich, M.D.
James Hart, M.D.
Guilford Hartley, M.D.
Priscilla Hollander, M.D.
Philip C. Hoversten, M.D.
William R. Jahnke, M.D.
Roger L. Johnson, M.D.
Williams King, M.D.
Karen Kleiman, M.D.
Charles Kolars, M.D.
Gary R. Kravitz, M.D.
Phillip Krezowski, M.D.
Stuart R. Lancer, M.D.
Norman Lazarow, M.D.
John Lindell, M.D.
Frank G. Lushine, M.D.
John Mach, M.D.
Jeffrey Mandel, M.D.
Michael P. Martin, M.D.
Gordon L. McKinlay, M.D.
Jerrol Noller, M.D.
William Peglow, M.D.
David B. Plimpton, M.D.
John Raines, M.D.
Ralph Rayner, M.D.
Hallie Richards, M.D.
Daniel Rischall, M.D.
Jonathan Rogers, M.D.
William Rosenberg, M.D.
Mark J. Schmidt, M.D.
David J. Scott, M.D.
Phillip Segal, M.D.
Marianne Serkland, M.D.
William Shimp, M.D.
Christine Simonelli, M.D.
Michael Somermeyer, M.D.
Donald Somers, M.D.
Cheryle D. Southern, M.D.
Jerrold M. Stempel, M.D.
Scott Strickland, M.D.
Jeffrey Sudith, M.D.
Cynthia Svobodny, M.D.
Dace Trence, M.D.
Ronald R. Vessey, M.D.
David E. Weinberg, M.D.
James J. Wheeler, M.D.
F. Douglas Whiting, M.D.
Thomas A. Wiberg, M.D.
Paul E. Youngquist, M.D.
Daniel Zydowicz, M.D.

Elective Courses
5500. MEDICINE EXTERNSHIP I. (9 cr per
period; offered all periods) B. Peterson
Students will identify clinical problems and care for
inpatients on internal medicine services.

5501. MEDICINE EXTERNSHIP II. (9 cr per
period; offered all periods! B. Peterson
Emphasis on patient management and therapeutics
on medical wards, giving students as much
individual care responsibility as possible.

Medicine

5505. INFECTIOUS DISEASE RESEARCH. (9 cr;
offered all periods) Jordan
Examination in depth of a clinical or laboratory
problem related to infectious diseases.

5508. RESEARCH/SPECIAL PROBLEMS IN
MEDICINE. (9 cr per period; offered all periods)
Hostetter
Research experience in medical problems arranged
with various staff members of the Department of
Medicine on an individual basis.

5509. RESEARCH IN IMMUNOLOGY
RHEUMATOLOGY. (9 cr per period) Messner/
Mahowald
Research in rheumatology with emphasis on immune
mechanisms of injury, inflammatory reactions,
innovative therapeutic trials in induced disease.
Broad latitude allowed student in designing
individual research project. Multidisciplinary
approach encouraged.

5511. RESEARCH IN GASTROENTEROLOGY
Veterans Administration Hospital. (9 cr per
period; offered all periods) Levitt
Students carry on an active research program under
the direction of a staff member in the Gastroenterol
ogy Section.

5512. RESEARCH IN HEMATOLOGY. (9 cr;
offered all periods) Jacob
Research on a problem or problems currently under
investigation in hematology.

5518. RESEARCH IN ENDOCRINOLOGY. (9 cr
per period; offered all periods) Oppenheimer
Students plan and execute a research project under
the supervision of a faculty member in the Endocri
nology Section.

5521. INFECTIOUS DISEASE. CLINICAL
ASPECTS. (9 cr per period; offered all periods)
Jordan
Students participate in clinical evaluation and
management of inpatient problems, attend formal
conferences, and observe the role of the clinical
microbiology laboratory in investigation of infectious
disease.

5522. MEDICAL GASTROENTEROLOGY. (9 cr
per period; offered all periods) Bloomer
Students do workups and attend teaching rounds
dealing with patients with gastrointestinal disease.
Includes conferences and outpatient clinical
experience.

5523. MEDICAL ENDOCRINOLOGY AND
METABOLISM. (9 cr per period; offered all periods)
Oppenheimer
Introductory experience in clinical endocrinology and
metabolic disease. Emphasis on clinical diagnosis,
efficient and incisive workups, and clinical manage
ment in both inpatient and outpatient settings.

5525. CARDIOVASCULAR MEDICINE. (9 cr per
period) Bache
Introduction to the diagnosis and management of
cardiovascular disease occurring in adult patients.
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Descriptions of Selected Courses

5526. MEDICAL ONCOLOGY OUTPATIENTI
CONSULTATION. (9 cr per period; offered all
periods; prereq Med 5500) Luikart
Students will do patient evaluations in the oncology
clinic and participate in oncology conferences.
Emphasis is on clinical evaluation and management
of new cancer patients.

5527. RESEARCH IN CARDIOLOGY. (9 cr per
period; offered all periods) Bache
Acquaints students with current research in several
areas of cardiovascular medicine in which important
gaps of knowledge exist.

5528. CLINICAL HEMATOLOGY. (9 cr per period;
offered all periods) Howe
Clinical and research aspects of hematology. Course
is structured to the student's specific goals, but
generally the student is given initial responsibility
for proposing diagnosis and treatment plans for
patients with hematologic illnesses.

5531. CLINICAL RHEUMATOLOGY. (9 cr per
period; offered all periods) Messner
Emphasis on clinical aspects of diseases of rheumatic
and immunologic nature including the broad areas of
collagen disease, autoimmune disease, and all types
of arthritic and musculoskeletal disease.

5532. PULMONARY DISEASE. (9 cr per period;
offered all periods) Bitterman
Emphasis on evaluation of clinical pulmonary
problems and pathophysiology of pulmonary disease.
Pulmonary physiology is taught in the pulmonary
function laboratories and correlated with clinical
data and chest X-rays.

5533. CLINICAL ALLERGY-University
Hospital. (4.5 or 9 cr; offered all periods; hrs ar)
Blumenthal
Emphasis on the practical features of doing an
allergic and immunologic workup and of treating
patients in a safe and medically acceptable fashion.

5548. CLINICAL GENETICS. (9 cr per period;
offered all periods) King
Students learn the fundamentals of clinical genetics
including cytogenetics, biochemical genetics, and
genetic counseling and develop an understanding of
the application of genetic principles to clinical
medicine.

5554. FLUID ELECTROLYTE AND ACID-BASE
METABOLISM. (9 cr per period; offered all periods)
Ma
Prevention, diagnosis, and treatment of acid-base
(AlB) and fluid and electrolyte (FIE) disorders.
Evaluation of acute and chronic renal failure.
Students will be members of a consulting team that
evaluates patients with AlB and FIE abnormalities
associated with a variety of medical and surgical
diseases.

5556. RENAL CONSULTATION-University
Hospital. (9 cr per period; offered all periods)
Hostetter
Students gain proficiency in the diagnostic workup,
treatment, and management of kidney patients.
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5557. RESEARCH IN NEPHROLOGY. (18 cr;
offered all periods) Hostetter
Research, particularly clinical research, in nephrol
ogy.

5562. CLINICAL NEPHROLOGY-Hennepin
County Medical Center. (9 cr per period; offered
all periods) Rao
Clinical problems in the diagnosis and management
of patients with renal disease.

5570. CLINICAL MEDICINE ON THE GENERAL
CLINICAL RESEARCH CENTER. (9 cr per period;
offered all periods) Bantle
Students learn accepted methods of clinical research
involving human subjects and share in primary care
of adult and pediatric patients with a variety of
disorders.

5571. CLINICAL TOXICOLOGY AND EMER
GENCY MEDICINE. (9 cr per period; offered
periods 3 and 6 only) Mulhausen
Opportunity to be involved in initial stages of
providing critical care to patients with serious,
sometimes life-threatening medical problems.
Students will develop understanding of the
application of certain procedural principles of critical
care and the fundamentals of clinical toxicology.

5589. MEDICINE EXTERNSHIP II. (9 cr per
period; offered all periods) Goldish
Provides students with experience in the diagnosis
and management of hospitalized internal medicine
patients at St. Luke's Hospital in Duluth.

5590. PRECEPTORSHIP IN INTERNAL
MEDICINE. (9 cr per period; offered all periods)
Howe
Students examine and participate in medical
practices in a setting different from the large
institution, working with physicians by arrangement
in either rural or city practices.

5592. RURAL PHYSICIAN ASSOCIATE
PROGRAM IN INTERNAL MEDICINE. (Cr ar;
offered 9 or 12 months) Howe
Provides students with experience as a full-time
associate to practicing physicians and preceptors who
provide primary care in a rural clinic setting.

5593. PRECEPTORSHIPS IN INTERNAL
MEDICINE IN AN HMO SETTING. (9 cr per
period; offered all periods) Howe
Students work with internists in an HMO clinic
setting and perform clinical evaluations of ambula
tory patients and formulate diagnostic and treatment
plans. Students must contact Dr. Howe at least two
months before the preceptorship begins.

5594. PSYCHIATRY IN MEDICINE: CONSULTA
TION-LIAISON. (9 cr per period; offered all periods)
Popkin
Psychiatric knowledge and skills integral to the
holistic practice of medicine. Emphasis on the
practical benefits and utility of psychiatric perspec
tives and interventions in the general medical
setting.
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5596. OCCUPATIONAL HEALTH. (4.5 cr per
period; offered fall qtr [period 4A]) Mandel
Provides students with the rudimentary skills
necessary for the recognition, evaluation, and
treatment of occupationally related injury and
illness.

5597. RESEARCH IN OCCUPATIONAL
HEALTH. (9 cr per period; offered all periods>
Mandel
Opportunity to develop research interests and
acquire special knowledge and skills in occupational
medicine.

Microbiology (MicB)
Ashley T. Haase, M.D., professor and

head
Regents' Professor Emeritus

Dennis W. Watson, Ph.D.

Professor

Arthur Johnson, M.D., head, UMD'
Dwight 1. Anderson, Ph.D.
P. Patrick Cleary, Ph.D.
Martin Dworkin, Ph.D.
John Eaton, M.D.
David P. Fan, Ph.D.
Anthony J. Faras, Ph.D.
Gregory Germaine, Ph.D.
Richard Hanson, Ph.D.
Alan B. Hooper, Ph.D.
Russell C. Johnson, Ph.D.
M. Colin Jordan, M.D.
Tucker W. LeBien, Ph.D.
Paul T. Magee, Ph.D., dean, CBS"
Larry McKay, Ph.D.
Harry T. Orr, Ph.D.
Peter G. W. Plagemann, Ph.D.
Paul Quie, M.D.
Palmer Rogers, Ph.D.
Walter Sauerbier, Ph.D.
Charles Schachtele, Ph.D.
Richard 1. Simmons, M.D.

Associate Professor

Russell F. Bey, Ph.D.
Gary Dunny, Ph.D.
Michael Flickinger, Ph.D.
Beulah H. Gray, Ph.D.
Dale Gregerson, M.D.
Bernard E. Reilly, Ph.D.
Patrick Schlievert, Ph.D.
Janet Schottel, Ph.D.
Peter Southern, Ph.D.
James F. Zissler, Ph.D.

Assistant Professor

Robert Brooker, Ph.D.
Robert Click, Ph.D.
Kathleen Conklin, Ph.D.
Donna Fontana. Ph.D.
Florence Gleason, Ph.D.

'University of Minnesota, Duluth
.. College of Biological Sciences

Microbiology

Ronald Jemmerson, Ph.D.
Marc Jenkins, Ph.D.
R. Scott McIvor, Ph.D.
Robert Nelson. Ph.D.
Richard Peluso, Ph.D.
Stewart Scherer, Ph.D.
Lawrence Wackett, Ph.D.
Carol Wells, Ph.D.

Microbiology for freshman medical
students covers the principles and
techniques necessary to understand
host-parasite relationships and the
pathogenesis of infectious diseases. The
application of microbiology to medical
diagnosis guides the future physician in
the treatment and prevention of infec
tious diseases and in the use of chemoth
erapeutic and antibiotic agents. In the
lecture portion of the course, basic
principles in medical immunology,
parasitology, mycology, bacteriology, and
virology are reviewed. Through labora
tory experience the future clinician
learns to interpret laboratory results as
well as to appreciate the need for
cooperation between the physician and
the diagnostic laboratory.

Elective courses are offered to
medical students during their second
through fourth years of school. These
courses present advanced studies and in
depth treatment of such topics as basic
microbiology, immunobiology, immuno
chemistry, virology, microbial physiol
ogy, and mechanisms of pathogenicity.

Required Courses

5205w.' BASIC AND MEDICAL ASPECTS OF
MICROBIOLOGY FOR MEDICAL STUDENTS. (5
cr; prereq regis med fr) Schlievert and staff
Basic and medical aspects of immunology, parasitol
ogy, mycology, medical bacteriology, and virology
with emphasis on pathogenesis. Principles and
techniques for diagnosis, treatment (especially
chemotherapy), and prevention of infectious disease.

5206s.' BASIC AND MEDICAL ASPECTS OF
MICROBIOLOGY FOR MEDICAL STUDENTS. (5
cr)
Continuation of 5205. Lecture and laboratory.

Elective Courses
The following microbiology courses are available on a
quarterly basis to medical students.

IMicroscope required. Students may obtain use of
microscope by purchasing two $3 microscope cards
from the bursar.
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Descriptions of Selected Courses

5105f,w,s.' BIOLOGY OF MICROORGANISMS. (5
cr, §3103, §BioI3013; prereq 5 cr biological sciences,
Bioi 5001 or #) Dunny, Hanson
Lectures, demonstrations, and laboratory exercises in
taxonomy, anatomy, physiology, biochemistry, and
ecology of microbes. Molecular structure in relation to
bacterial function.

5106f. ADVANCED GENERAL MICROBIOLOGY
LABORATORY. (3 cr; prereq 5105 or equiv)
Dworkin
Emphasizes the isolation from natural sources of a
variety of microorganisms such as Clostridium,
yeast, Caulobacter, myxobacteria, Leptospira, photo
synthetic bacteria, Bdellovibrio, luminescent
bacteria, and others. Laboratory only.

5125s. LABORATORY IN RECOMBINANT DNA
TECHNOLOGY. (4 cr, §Biol 5125; prereq #) staff
Introduction to basic recombinant DNA techniques.
Methods for growing, isolating, and purifying
recombinant DNAs and cloning vectors.

5216f. IMMUNOLOGY. (4 cr; prereq BioI 5001) Gray
Nature of antigens and antibodies; chemical basis of
serologic specificity; qualitative and quantitative
aspects of antigen-antibody reactions; theories of
antibody production; cellular antigens and blood
grouping; nature of complement and its role in
immunologic phenomena; mechanisms of hypersensi
tivity; hypersensitivity-like states and immunologic
diseases; transplantation and tumor immunity; host
parasite interactions. Includes laboratory.

5218f. IMMUNOLOGY. (3 cr; prereq Bioi 5001) Gray
Same as 5216 without laboratory.

5321w. PHYSIOLOGY OF BACTERIA. (3 cr;
prereq 3103 or 5105 or Bioi 3013, and 10 cr organic
chemistry or biochemistry, and 3 cr 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; microbial differentiation.

5322w. PHYSIOLOGY OF BACTERIA LABORA·
TORY. (2 cr; prereq 5321 or '1l5321 and a lab course
in basic bacteriology) Rogers
Techniques employed in the study of bacterial
physiology and metabolism.

5233f.' MICROORGANISMS AND DISEASE. (7 cr;
not open to microbiology majors; prereq 10 cr
chemistry and 5 cr biological sciences or #) Johnson
Nature of microorganisms, immunology, medical
bacteriology, virology, mycology, parasitology, and
principles of disease control.

5235f. MICROORGANISMS AND DISEASE. (4 cr;
prereq 10 cr in chemistry and 5 cr in biological
sciences or #; not open to microbiology majors)
Johnson
Same as 5233 without laboratory.

'Microscope required. Students may obtain use of
microscope by purchasing two $3 microscope cards
from the bursar.
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5352s. APPLIED MICROBIOLOGY. (4 cr; prereq
MicB 5321 or #) Flickinger, Hanson
Microbial adaptation to various environments; role of
microorganisms in the earth's biogeochemical cycles.
Application of microbial systems to industrial
processes; basic principles of fermentation technol
ogy; microbial bioconversions and product formation.
Biodegradation of chemicals.

5424s. BIOLOGY OF VIRUSES. (4 cr; prereq 5321
or Bioi 5001 and #) 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 tumorigenesis. Includes
laboratory.

Advanced Credit Courses
For a description and complete list of 8xxx courses,
see the Graduate School Bulletin.

Neurology (Neur)

Richard W. Price, M.D., professor and
head

Professor

Gary Birnbaum, M.D.
Milton G. Ettinger, M.D.
William R. Kennedy, M.D.
Althur C. Klassen, M.D.
Edward H. Lambert, M.D.
llo Leppik, M.D.
Joo Ho Sung, M.D.
Kenneth F. Swaiman, M.D.
Fernando Torres, M.D.
David Webster, M.D.
Jonathan D. Wirtschafter, M.D.

Clinical Professor
James R. Allen. M.D.
Lowell Baker, M.D.
Charles S. Bland, M.D.
Michael Bromer, M.D.
Paul M. Elwood, Jr., M.D.
Lawrence Farber, M.D.
Richard F. Galbraith, M.D.
Robert J. Gumnit, M.D.
Zondal R. Miller, M.D.
Randall T. Schapiro, M.D.
Irving Shapiro, M.D.
Sidney K. Shapiro, M.D.
Paul Silverstein, M.D.
Robert K. Stoltz, M.D.
V. Richard Zarling, M.D.

Associote Professor
David C. Anderson, M.D.
Khurshed A. Ansari, M.D.
Ronald E. Cranford, M.D.
David Knopman, M.D.
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Robert Kriel, M.D.
Myoung C. Lee, M.D.
Lawrence Lockman, M.D.
Ruth Loewenson, Ph.D.
Winfried Raabe, M.D.
Manuel Ramirez-Lassepas, M.D.
Robert Roelofs, M.D.
Phyllis Sher, M.D.

Clinical Associate Professor

Ivan Brodsky, M.D.
James G. Bruggemann, M.D.
Terrance Capistrant, M.D.
Richard Foreman, M.D.
John R. Gates, M.D.
Richard V. Johnson, M.D.
Richard L. Koller, M.D.
Brian Krasnow, M.D.
Steven S. Lebow, M.D.
Thomas H. McPartlin, M.D.
Bruce A. Norback, M.D.
Bruce M. Tennebaum, M.D.
Louise Town, M.D.
James Zeese, M.D.

Assistant Professor

Paul E. Barkhaur, M.D.
Scott Bundlie, M.D.
Kathy J. Christensen, Ph.D.
John G. Davenport, M.D.
Anna Ellington, M.D.
William H. Frey, M.D.
Kathryn Green, M.D., Ph.D.
Frederick M. Langendorf, M.D.
Sandra Lundgren, Ph.D.
Mark W. Mahowald, M.D.
J. Riley McCarten, M.D.
James A. Moriarty, M.D.
Gerald K. Morley, M.D.
James Mortimer, M.D.
Cynthia Rask, M.D.
Gail L. Risse, Ph.D.
Glenn Sawyer, M.D.
Lawrence Schut, M.D.
Elsa G. Shapiro, Ph.D.
Gerald Slater, M.D.
Stephen A. Smith, M.D.
John W. Tulloch, M.D.
Gavin T. Vatassery, Ph.D.
Gilbert Westreich, M.D.

Clinical Assistant Professor

C. Camak Baker, M.D.
David P. Darn, M.D.
Roger E. Farber. M.D.
Miguel E. Fiol, M.D.
Daniel Freking, M.D.
Jack Hubbard, M.D.
Maland C. Hurr, M.D.
Bruce I. Idelkope, M.D.
Hsien-Hwa Hsieh Lee, M.D.
Suzanne Miller, M.D.
Steven T. Noran, M.D.
Daniel C. Randa, M.D.
Joanne B. Rogin, M.D.
Crispin E. See, M.D.

Neurology

Thomas M. Wilson, M.D.
Mark S. Yerby, M.D.
Felix Zwiebel. M.D.

Instructor

Thomas Ala, M.D.
Miles Belgrade, M.D.
Linda Goldman Cherwitz, M.D.
Margaret Clipper, R.N.
Lizbeth DePadua, M.D.
Michele Metrick, M.D.
Elias Olafsson, M.D.
Betty Y. Ong, M.D.
Mario Quinones, M.D.
Paul Cruz Rodrigues, M.D.
Balbir Singh, M.D.
Dinesh Talwar, M.D.

Clinical Instructor

Richard V. Andrews, M.D.
David B. Ketrovan, M.D.
Charles Ormiston, M.D.
Frank Ritter, M.D.
Stanley Skinner, M.D.

The Department of Neurology
participates in an interdisciplinary
course emphasizing the pathophysiologic
basis for the clinical neurosciences. This
course is intended primarily for medical
students in Year Two. The department
also offers externships in clinical
neurology including supervised clinical
experiences with inpatients and outpa
tients suffering from neurologic disor
ders. The elective courses are designed
for students with special interests
and/or educational requirements in a
wide variety of clinical and laboratory
settings.

Elective Courses
5120. SELECTED PROBLEMS IN NEUROLOGY.
(Cr and hrs ar; prereq regis med) staff

5125. NEUROIMMUNOLOGY RESEARCH. (Cr
and hrs ar; prereq B.A., some coursework in
immunology) Birnbaum

5510. EXTERNSHIP iN CLINICAL NEUROL·
OGY-University Hospital and affiliated
hospitals. (Cr and hrs ar; prereq regis med) staff

5541. PEDIATRIC NEUROLOGY·NEUROCHEM·
ISTRY. (Cr and hrs ar; prereq regis med) Swaiman

5542. PEDIATRIC NEUROLOGY. (Cr and hrs ar
prereq regis med) Swaiman '

5544. CLINICAL ELECTROENCEPHALOGRA.
PHY. (Cr and hI's ar; prereq regis med) Torres

5545. ELECTROMYOGRAPHY. (Cr and hrs ar;
prereq regis medJ Kennedy
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5570. IMMUNOLOGY-Veterans Administration
Hospital. (Cr and hI's ar; prereq regis medJ Ansari

Advanced Credit Courses
For a descri ption of 8xxx courses, see the Graduate
School Bulletin.

Neurosurgery (NSu)
Roberto C. Heros, M.D., professor

and head

Professor Emeritus

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

Professor

Shelley N. Chou, M.D., Ph.D.
Manfred .J. Meier, Ph.D.
Edward L. Seljeskog, M.D., Ph.D.

Clinical Professor

Robert J. Gummit, M.D.

Associate Professor

Timothy J. Ebner, M.D., Ph.D.
Donald L. Erickson, M.D.
Stephen.J. Haines, M.D.
Robert E. Maxwell, M.D., Ph.D.
Gaylan L. RockswoJd, M.D., Ph.D.

Clinical Associate Professor

John R. Gates, M.D.
Erich S. Wisiol, M.D.

Assistant Professor

Thomas A. Bergman, M.D.
Dennis A. Turner, M.D.

Clinical Assistant Professor

John L. Buck, Ph.D.
Iris C. Butler, Ph.D.
David Dano!T, M.D.
Daniel Dossa, Ph.D.
Jay T. McNamara, Ph.D.
Mahmoud G. Nagib, M.D.
Harry M. Rogers, M.D.
John L. Seymour, M.D.
Phudhipha"rn Thienprasit, M.D., Ph.D.
Alan C. TJeltveit, Ph.D.

Instrudor

Michael A. Amaral, M.D.

Clinical [nstruetor

Walter Bailey, M.D.
Mary E. Dunn, M.D.
Richard S. Gregory, M.D.
Andrew J. K. Smith, M.D., Ph.D.
Max Zarling, M.D.

Psychologist
John Hung, Ph.D.
William N. Robincr, Ph.D.

The courses in neurological surgery
are designed to introduce medical
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students to the theory, philosophy, and
treatment of the surgical diseases of the
nervous system. The primary emphasis
is on the recognition of neurological
problems, with special emphasis on the
broad scope of methodology used in
diagnosis. Experience in methods of
treatment is obtained through a 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 may,
in certain instances, be adapted for the
individual specifically interested in the
neurological sciences.

The courses in neuropsychology are
designed to introduce medical students
to neuropsychological screening for
assessing deficits in higher cortical
functions. Selected courses are directed
at graduate students in psychology,
clinical psychology interns, and postdoc
toral fellows in neuropsychology.

Elective Courses
5500. EXTERNSHIP-University Hospital. (4.5 or
9 cr; prereq regis med I

5510. EXTERNSHIP-Veterans Administration
Hospital. (4.5 or 9 cr; prereq regis med)

5511. EXTERNSHIP-Hennepin County Medical
Center. (4.5 or 9 cr; prereq regis medl

5512. EXTERNSHIP-St. Paul·Ramsey Medical
Center. (4.5 or 9 cr; prereq regis med)

5520. NEUROSURGICAL INVESTIGATION. (9
cr; prereq regis med I

5530. NEUROPSYCHOLOGY. (3 cr; prereq regis
medl

5531. ADVANCED NEUROPSYCHOLOGICAL
SEMINAR

5532. CLERKSHIP IN NEUROPSYCHOLOGI·
CAL ASSESSMENT

5533. CASE CONFERENCE IN NEUROPSY·
CHOLOGY

5534. INTRODUCTION TO NEUROSPYCHOL·
OGICAL ASSESSMENT

5535. CASE CONFERENCE IN CLINICAL
PSYCHOLOGY

5536. SEMINAR IN CLINICAL PSYCHOLOGY

5550. NEUROPHYSIOLOGICAL LITERATURE
SEMINAR. (1 cr; prereq med school course in
physiology, #1

I
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Advanced Credit Courses
For a description and complete list of 8xxx courses,
see the Graduate School Bulletin.

Obstetrics and Gynecology
(Obst)
Bruce A. Work, M.D., professor and

head
Professor
Leon L. Adcock, M.D.
Robert J. Gorlin, D.D.S., M.S.
Erick Y. Hakanson, M.D.
Benjamin S. Leung, Ph.D.
Takashi Okagaki, M.D., Ph.D.
Ronald A. Prem, M.D.
George E. Tagatz, M.D.
Theodore Thompson, M.D.
Leo B. Twiggs, M.D.

Clinical Professor

Milton Baker, M.D.
Alex Barno, M.D.
Irving C. Bernstein, M.D.
Peter Fehr, M.D.
Edward Maeder, Jr., M.D.
John Warren, M.D.

Associate Professor

Stephen Cruikshank, M.D.
Laura E. Edwards, M.D.
Roger A. Potish, M.D.
Preston P. Williams, M.D.

Adjunct Assistant Professor

Harry F. Farb, M.D.

Clinical Associate Professor

M. M. Aksoy, M.D.
NeilL Arnold, M.D.
Melvin P. Baken, M.D.
Maxwell M. Barr, M.D.
Robert L. Barricks, M.D.
Arthur H. Bearon, M.D.
John A. Beeman, M.D.
Richard P. Bendel, M.D.
John M. Brown, M.D.
Thomas C. Carrier, M.D.
Charles E. Crutchfield, M.D.
Robert A. Diamond, M.D.
John D. Farr, M.D.
Emanuel C. Gaziano, M.D.
Eric J. Gilster, M.D.
Arlyn A. Hamann, M.D.
Joseph 1. Hamel, M.D.
Jane Hodgson, M.D.
George W. Janda, M.D.
M.F. Kamsheh, M.D.
Robert Kaplan, M.D.
Beni Katz, M.D.
G. Eric Knox, M.D.
Frederick H. Kravitz, M.D.
David C. Lees, M.D.
Howard M. Levine, M.D.

Obstetrics and Gynecology

Fred A. Lyon, M.D.
Anatol Lysyj, M.D.
Joan E. Madden, M.D.
Phillip Marcus, M.D.
Peter M. Mark, M.D.
F. J. McCaffrey, M.D.
Charles J. McCarthy, M.D.
Miriam McCreary, M.D.
Stephen A. McCue, M.D.
Fred E. Mecklenburg, M.D.
Henry C. Meeker, M.D.
Gunard A. Nelson, M.D.
Robert A. Nordland, M.D.
Bruce J. O'Brien, M.D.
William O'Hanlon, M.D.
Jay R. Olsen, M.D.
Hardin E. Olson, M.D.
Oliver H. Peterson, M.D.
Mario A. Petrini, M.D.
Mitchell Pincus, M.D.
John A. Reichert, M.D.
Jill H. Rusterholz, M.D.
Jerome J. Scherek, M.D.
Leslie A. Sharp, M.D.
Clark A. Shattuck, M.D.
Norman S. Solberg, M.D.
Gaius J. Siosser, M.D.
Loren A. Smeby, M.D.
Samuel B. Solhaug, M.D.
Anton F. Spraitz, Jr., M.D.
Arthur R. Thelemann, M.D.
David 1. Wigren, M.D.

Assistant Professor

Dennis G. Bealka, M.D.
Doris C. Brooker, M.D.
Bruce F. Campbell, M.D.
Linda Carson, M.D.
Hugh C. Hensleigh, Ph.D.
Marilyn S. Joseph, M.D.
Virginia R. Lupo, M.D.
R. Daniel Nelson, M.D.
William Phipps, M.D.
Ernest C. Wynn III, M.D.

Clinical Assistant Professor

Andrew R. Agee, M.D.
Gordon Alexander, M.D.
Robert L. Barricks, M.D.
Robert A. Braun, M.D.
James A. Brockberg, M.D.
Glenn C. Buchanan, M.D.
Joseph G. Capecchi, M.D.
Kenneth W. Crabb, M.D.
John D. Ellis, Jr., M.D.
Ernest Goodman, M.D.
Carlos A. Grados, M.D.
John J. Graham, M.D.
Arthur J. Horowitz, M.D.
Richard L. Jackson, M.D.
Alec L. Janes, M.D.
David W. Johnson, M.D.
Donald A. Johnson, M.D.
Richard Kadue, M.D.
Richard A. Kopher, M.D.
Stephen L. Larson, M.D.
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Jack R. Lees, M.D.
John W. Malo, M.D.
Joseph S. Massee, M.D.
Miriam K. McCreary, M.D.
Nicholas M. Mensheha, M.D.
Robert Miller, M.D.
Pamela A. Morford, M.D.
Robert A. Olson, M.D.
Ronald J. Peterson, M.D.
Peter Popadiuk, M.D.
Leslie Pratt, M.D.
Philip S. Randall, M.D.
George E. Schaffhausen, M.D.
Christopher Thiel, M.D.
Richard C. Schissel, M.D.
Richard L. Schroeder, M.D.
Charles A. Stegeman, M.D.
Mark L. Tanz, M.D.
John W. Underwood, M.D.
Dirk J.A. Van Oppen, M.D.
Gael P. Wager, M.D.
Ingrid Wilbrand-Conley, M.D.

Clinical Instructor

Robert Ahrens, M.D.
Dale Akkennan, M.D.
Edward M. Beadle, Jr., M.D.
Shunei Chun, M.D.
Taghi Ebrahimi, M.D.
Thomas E. Grande, M.D.
John Hachiyo, M.D.
Karen Karn, M.D.
James Drause, M.D.
James B. Lannon, M.D.
Daniel Leafblad, M.D.
Ann L. Megas, M.D.
Susan Mcintyre, R.N.
Patricia Mills, M.D.
Jon S. Nielsen, M.D.
Roger Rhodes, M.D.
Douglas M. Soderberg, M.D.
Janette Strathy, M.D.
Andrea Tipple, M.D.
Eric W. Trygstad, M.D.

The field of obstetrics and gynecology
encompasses all aspects of human
reproduction. The course of study in the
Medical School provides the student
with a basic understanding of the
function of the female reproductive
system. At University Hospital, obstetri
cal experience is gained in the manage
ment of normal pregnancy, evaluation of
the status of the fetus in utero, supervi
sion of labor, and conduct of delivery.
Experience in gynecology includes a
systematic study of the diagnosis and
therapy of diseases of the female
reproductive system, gynecological
endocrinology, gynecological oncology,
and gynecological pathology. In seminars
and small group discussions, problems of
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current importance in human reproduc
tive biology are discussed.

The primary aim of the Department
of Obstetrics and Gynecology is to
provide a basic foundation that will
enable the student to understand human
reproduction. The department offers a
series of clinical and investigative
courses designed to fit the varied
interests of students.

Elective Courses
5500. EXTERNSHIP IN OBSTETRICS AND
GYNECOLOGY. (Cr ar; prereq regis med) Campbell
and staff
Six-week experience in clinical obstetrics and
gynecology spent in hospitals: Hennepin County
Medical Center, North Memorial, St. Mary's,
Fairview, St. Paul-Ramsey, United, University, or St.
Luke's (Duluth). Students may express hospital
preference, but final assignments will be made by
course coordinator. This is the core clinical course in
obstetrics and gynecology for Years Three and Four
students. All students meet at University Hospital
Tuesday, Wednesday, and Thursday the first week
and each Wednesday afternoon thereafter for
didactic presentations.

5520. OBSTETRICS AND GYNECOLOGY
EXTERNSHIP IN CLINICAL PRACTICE. (Course
and cr ar) Campbell and staff
Practical community experience in obstetrics and
gynecology under preceptorship of one or more
practicing members of clinical staff. Both office and
hospital practice included. In order to devote full
energy to association with a busy specialist, student
will have no other assignments during this time. To
be arranged individually with course coordinator.

5540. ADVANCED EXTERNSIDP IN OBSTET
RICS AND GYNECOLOGY. (Cr ar; prereq 5500)
Campbell and staff
Full-time clinical experience on obstetrical and
gynecological service at one of three hospitals:
Hennepin County Medical Center, St. Paul-Ramsey,
or University. Students may express hospital
preference, but final assignments will be made by
course coordinator. Emphasis is on total care of
obstetrical patients and on management of major
gynecological conditions.

5560. RESEARCH IN REPRODUCTION. (Cr and
hrs ar) Campbell and staff
Topics selected for each student.

5575. GYNECOLOGICAL PATHOLOGY AND
DIAGNOSTIC CYTOLOGY. (Cr ar; prereq 5500)
Brooker, Julian, Okagaki
Review of daily gynecological histopathology material
on surgical and clinical cases from Ob-Gyn Service.
Includes diagnostic cytology of Pap smears
encountered in actual practice.



Ophthalmology

I 5590. PRECEPTORSHIP IN OBSTETRICS AND Charles Ostrov, M.D.
I GYNECOLOGY. (Course and cr ar; prereq 5500) Brooks Poley, M.D...

Campbell Charles Roach, M.D.
Full-time preceptorship in clinical obstetrics and Thomas Rucker, M.D.
gynecology offered in outstate Minnesota. Similar to Carroll Rund, M.D.
experience in 5520, but in smaller community. James Standefer, M.D.

Richard Student, M.D.

Advanced Credit Courses Jon Tierney, M.D.
Elliott Troup, M.D.

For a description and complete list of 8xxx courses, Frederic Wipperman, M.D.

r see the Graduate School Bulletin. Frederick Wuest, M.D.

8217-8221. SEMINAR: OBSTETRICS AND Assistant Professor

GYNECOLOGY Dale S. Gregerson, Ph.D.
Edward J. Holland, M.D.

8222-8223. GYNECOLOGICAL ONCOLOGY Edwin H. Ryan, M.D.
C. Gail Summers, M.D.

Ophthalmology (Oph) Clinical Assistant Professor

James Allen, M.D.
Donald J. Doughman, M.D., professor Evan Ballard, M.D.

and head Charles Barer, M.D.
Christopher Brown, M.D.

Professor Emeritus J. David Brown, M.D.
John E. Harris, M.D. James Brown, M.D.

Professor
Martin Bruhl, M.D.
Robert Campbell, M.D.

William H. Knobloch, M.D. Robert Cooper, M.D.
Jonathan D. Wirtschafter, M.D. J. Timothy Diegel, M.D.

Clinical Professor Theodore Fritsche, M.D.
Timothy Gess, M.D.

Bud Appleton, M.D. Nicholas Haddad, M.D.
Emmett Carpel, M.D. George Hilgermann, M.D.
Richard Carroll, M.D. H. Thomas Hobday, M.D.
W. Bruce Clark, M.D. Dorothy Horns, M.D.
Harry Friedman, M.D. James Householder, M.D.

I
Richard Leavenworth, M.D. Alvina Janda, M.D.
Winston Lindberg, M.D. Martin Kaplan, M.D.
Richard L. Lindstrom, M.D. Stephen Lane, M.D.

f

Malcolm McCannel, M.D. Allen Larson, M.D.
Aaron Nathenson, M.D. Ernest Larson, M.D.
Jonathan Pederson, M.D. Stephen Laverentz, M.D.Robert C. Ramsay, M.D. Richard Manica, M.D.
John Riley, M.D. John McNeill, M.D.
Robert Rocknem, M.D. James Mitchell, M.D.Irving Shapiro, M.D. Dan A. Nichols, M.D.
Howard Shaw. M.D. John Nilsen, M.D.George Tani, M.D. Mark Norman, M.D.

~
Associate Professor Thomas O'Kane, M.D.
J. Douglas Cameron, M.D. Robert Ostrow, M.D.

I Robert D. Letson, M.D. Rene Pelletier, M.D.
J. Daniel Nelson, M.D. Ted Pier, M.D.
William R. Rathbun, Ph.D. Jerome Poland, M.D.

Thomas Purcell, M.D.
Clinical Associate Professor Lawrence Quist, M.D.
Peter D. Amy, M.D. William Rodman, M.D.
Herbert Cantrill, M.D. Mariane Rubenfeld, M.D.
Robert Fink, M.D. Neal Sher, M.D.
Howard Gilbert, M.D. Robert Sigelman, M.D.
Leslie Jacobson, M.D. Wesley Sondreal, M.D.
Yale Kanter, M.D. Alfred Steldt, M.D.
Jerry Kobrin, M.D. Douglas Tani, M.D.
James Layer. M.D. Paul Tani, M.D.
Vernon Lindberg, M.D. Joseph Terry, M.D.
Murray Lufkin, M.D. Bryon Teska, M.D.
Sidney Nerenberg, M.D. James Thompson, M.D.
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Anne Towey, M.D.
Robert Warshawsky, M.D.
Alan Weingarden, M.D.
Paul Wicklund, M.D.

Clinical Instructor

Bonnie Bongard, M.D.
Shoshana Englard-Falconer, M.D.
David Hendrickson, M.D.
Donald Herrick, M.D.
Douglas Holmen, M.D.
Richard Launer, M.D.
Nancy Leavenworth, M.D.
Stephen Leverentz, M.D.
Michael Lins, M.D.
JoAnn Reed, M.D.
Alan Sadowsky, M.D.
Paul Sanderson, M.D.
Nancy Slater, M.D.

Elective Courses
5100. INTRODUCTION TO OPHTHALMIC
PATHOLOGY. (1 cr; prereq #) Cameron

5180. EXTERNSHIP IN OPTHALMOLOGY. (4.5
cr; prereq #)

Advanced Credit Courses
For a description and complete list of 8xxx courses,
see the Graduate School Bulletin.

Orthopaedic Surgery (OrSu)
Roby C. Thompson, Jr., M.D., professor

and head
Professor Emeritus

John H. Moe, M.D.

Professor

David S. Bradford, M.D.
Ramon B. Gustilo, M.D.
James H. House, M.D.
Jack Lewis, Ph.D.
Theodore E. Degema, Ph.D.

Clinical Professor

Gordon Aamoth, M.D.
Frederick E. Drill, M.D.
Sheldon M. Lagaard, M.D.
Edward McElfresh, M.D.
Robert B. Winter, M.D.

Associate Professor

Thomas H. Comfort, M.D.
Edward V. Craig, M.D.
Robert E. Hunter, M.D.
Jack L. Lewis, Ph.D.
Robert F. Premer. M.D.

Clinical Associate Professor

Richard J. Aadalen, M.D.
Robert M. Barnett, M.D.
Lyle Johnson, M.D.
Renner Johnston, M.D.
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Edward H. Kelly, M.D.
John Lonstein, M.D.
Lowell Lutter, M.D.
Richard Schmidt, M.D.
Wayne W. Thompson, M.D.
Francis J. Trost, M.D.

Assistant Professor

Liza Arendt, M.D.
Joan Bechtold, Ph.D.
Oheneba Boachie-Adjei, M.D.
Leo de Souza, M.D.
Daniel W. Gaither, M.D.
Steven Koop, M.D.
Richard Kyle, M.D.
Robert Merkow, M.D.
James W. Ogilvie, M.D.
Harry J. Robinson, M.D.
Ensor Transfeldt, M.D.
David Templeman, M.D.
Thomas Varecka, M.D.

Clinical Assistant Professor

Francis Denis, M.D.
Douglas Drake, M.D.
Vincent E. Eilers, M.D.
Robert Fielden, M.D.
David A. Fischer, M.D.
John A. Hartwig, M.D.
James E. Johanson, M.D.
John E. McMahon, M.D.
James D. Priest, M.D.
Joseph M. Tamborino, M.D.
John Wilson, M.D.

Clinical Instructor

John T. Anderson, M.D.
Jonathan H. Biebl, M.D.
Dennis Callahan, M.D.
David Carlson, M.D.
John T. Martin Carlson, M.s.
Robin Crandall, M.D.
Mark Dahl, M.D.
Michael W. Davis, M.D.
Richard B. Edwards, M.D.
David Falconer, M.D.
Richard N. Hadley, M.D.
James R. Larson, M.D.
Alan Markman, M.D.
David H. Palmer, M.D.
J. Craig Paulson, M.D.
Rodney H. Peterson, M.D.
Thomas Raih, M.D.
J. Patrick Smith, M.D.
John Stark, M.D.
John Steubs, M.D.
Peter Strand, M.D.

The major goals of the courses in
orthopaedic surgery are to provide the
medical student with the foundation
necessary for performing a basic neu
romusculoskeletal examination of the
patient, for correlating the clinical
expressions of disease with a knowledge
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of basic science, and for recognizing
those patient problems that require
immediate appraisal and resolution. In a
number of clinical electives, the student
has the option of participating in the
diagnostic and therapeutic management
of patients with orthopaedic and trau
matic disabilities; this advanced experi
ence provides an understanding of
fundamental orthopaedic principles, the
scope of orthopaedic surgery, and the
opportunities for both clinical and basic
investigation in orthopaedic surgery.

Elective Courses
5180. ORTHOPAEDICS I. (Cr ar; prereq regis medJ

5185. ORTHOPAEDICS II-EXTERNSHIP IN
ORTHOPAEDIC SURGERY. (Cr ar; prereq regis
medJ

5186. RESEARCH PROBLEMS IN ORTHOPAE
DIC SURGERY. (Cr ar; prereq regis medJ

5188. EXTERNSHIP IN ORTHOPAEDIC
SURGERY AND FRACTURES-Gillette Child
ren's Hospital, St. Paul. (Cr ar; prereq regis med!

5190. EXTERNSHIP IN ORTHOPAEDIC
SURGERY AND FRACTURES-Veterans
Hospital. (Cr ar; prereq regis med)

5191. ORTHOPAEDIC EXTERNSHIP-Henne
pin County Medical Center. (Cr ar; prereq regis
medJ

5192. PRECEPTORSHIP IN ORTHOPAEDIC
SURGERY. (Cr ar; prereq regis medjr or sr)

5193. SCOLIOSIS AND OTHER SPINAL
DEFORMITIES. (Cr ar; prereq regis med)

Advanced Credit Courses
For a description and complete list of 8xxx courses,
see the Graduate School Bulletin.

Otolaryngology (Oto1)
George L. Adams, M.D., professor and

acting head
Professor

Arndt J. Duvall III, M.D.
G. Scott Giebink, M.D.
Robert Gorlin, D.D.S., M.S.
S. K. Juhn, M.D.
Frank Lassman, Ph.D.
Robert H. Margolis, Ph.D.
David A. Nelson, Ph.D.
W. Dixon Ward, Ph.D.

Clinical Professor

Albert Hohmann, M.D.
Michael M. Paparella, M.D.
Melvin E. Sigel, M.D.

Associate Professor

John H. Anderson, M.D., Ph.D.
Lawrence Boies, Jr., M.D.
Robert H. Maisel, M.D.
Tetsuo Morizono, M.D.
Kurt Pollak, M.D.
Donald W. Robertson, Ph.D.
Mario Ruggero, Ph.D.
Peter Santi, Ph.D.

Clinical Associate Professor

John D. Banovetz, M.D.
Thomas G. Bunker, M.D.
David Buran, M.D.
John S. Huff, M.D.
Severin Koop, M.D.
Joseph Leek, M.D.
Stephen L. Liston, M.D.
Hyman Paisner, M.D.
Leighton Siegel, M.D.
George V. Tangen, M.D.

Assistant Professor

Timothy Doyle, Ph.D.
George S. Goding, Jr., M.D.
Peter Hilger, M.D.
David W. Johnson, M.S.
Samuel C. Levine, M.D.
Lawrence J. Marentette, M.D.
Gary Schnitker, M.D.
Robert W. Smith, M.D.
Edward Szachowicz II, M.D., Ph.D.

Clinical Assistant Professor

Merrill Biel, M.D., Ph.D.
Dennis Brady, M.D.
Richard B. Carley, M.D.
Thomas A. Christiansen, M.D.
Barclay Cram, M.D.
James Dunn, M.D.
Gary Garvis, M.D.
Ekrem Gozem, M.D.
Gerald Jurgens, M.D.
Morton Kane, M.D.
Richard Lund, M.D.
Gerald McCoid, M.D.
C. Randall Nelms, Jr., M.D.
Evan Nelson, Jr., M.D.
Winston Odland, M.D.
Jerome O'Hearn, M.D.
Elizabeth Payne, M.D.
Phillip Rapport, M.D.
Mark Satz, M.D.
Richard Schlorf, M.D.
Kent Wilson, M.D.

Clinical Instructor

Richard Dobbs, M.D.
Thomas Englund, M.D.
Laurence Winter, M.D.
John Youngs, M.D.
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The medical student is introduced to
otolaryngology through a series of
didactic lectures that emphasize broad
aspects of the field and discussions of
basic principles when applicable. The
coursework in the Department of
Otolaryngology involves student partici
pation in the clinical examination of
patients with otolaryngological disor
ders. During this time, the student
develops skills in examination (espe
cially indirect laryngoscopy) and in
interpretation of findings. The practical
work is supplemented by discussions
and seminars with the faculty. The
student is encouraged to spend addi
tional elective time in clinical, surgical,
and research services in the department.

Elective Courses
5500. GENERAL ENT ELECTIVE

5501. ACTING INTERNSHIP IN ENT

5503. RESEARCH: BASIC SCIENCE ENT
ELECTIVE

Advanced Credit Courses
5504. EXTERNSHIP IN OTOLARYNGOLOGY·
OVERSEAS

5970. DIRECTED STUDIES

Pediatrics (Ped)
Alfred Michael, M.D., Regents' Professor

and head
Professor Emeritus

John A. Anderson, M.D.
Ray Anderson, M.D.

Professor
Henry Balfour, M.D.
David M. Brown, M.D.
Barbara Burke, M.D.
C. Carlyle Clawson, M.D.
Patricia Ferrieri, M.D.
Robert Fisch, M.D.
Alfred Fish, M.D.
G. Scott Giebink, M.D.
Robert Gorlin, D.D.S., M.S.
Edward Kaplan, M.D.
John Kersey, M.D.
William Krivit, M.D., Ph.D.
Russell Lucas, M.D.
S. Michael Mauer, M.D.
James Moller, M.D.
Mark Nesbit, M.D.
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George Noren, M.D.
Paul Quie, M.D.
Richard Raile, M.D.
Norma Ramsay, M.D.
Harvey Sharp, M.D.
Alan R. Sinaiko, M.D.
Kenneth Swaiman, M.D.
Robert ten Bensel, M.D.
Theodore N. Thompson, M.D.
Robert Ulstrom, M.D.
Homer Venters, M.D.
Robert Vernier, M.D.
Warren Warwick, M.D.
James White, M.D.
William Woods, M.D.

Clinical Professor Emeritus

Arnold Anderson, M.D.
Albert Stoesser, M.D.
Edward Strem, M.D.
Mildred Ziegler, M.D.

Clinical Professor

Donald Amren, M.D.
Blanton Bessinger, M.D.
William Bevis, M.D.
John A. Cich, M.D.
Mitchell Einzig, M.D.
Donnell D. Etzwiler, M.D.
Lloyd Fish, M.D.
Stanley Leonard, M.D.
Arthur Page, M.D.

Associate Professor

Diane Arthur, M.D.
John Bass, M.D.
Bruce R. Blazar, M.D.
Robert Blum, M.D.
Stephen Boros, M.D.
Amos Deinard, M.D.
Ann Dunnigan, M.D.
Stanley Einzig, M.D.
Rolf Engel, M.D.
Alexandra Filipovich, M.D.
Richard Gehrz, M.D.
Ernest Gray, Ph.D
Thomas Green, M.D.
Peter Hesslein, M.D.
Margaret Hostetter, M.D.
Dana Johnson, M.D.
Tae fum, M.D.
Youngki fum, M.D.
Robert Kriel, M.D.
Lawrence Lockman, M.D.
Thomas Nevins, M.D.
Robert O'Dea, M.D., Ph.D.
Jeffrey Platt, M.D.
Les Robison, M.D.
Krishna Saxena, M.D.
Steven Seelig, M.D., Ph.D.
Phyllis Sher, M.D.
Clark Smith II, M.D.

Clinical Associate Professor Emeritus

Stuart Lane Arey, M.D.
Northrup Beach, M.D.
George Lund, M.D.



Edward Nelson, M.D.
Theodore Papermaster, M.D.
Lawrence Richdorf, M.D.
Sidney Scherling, M.D.
Albert Schroeder, M.D.
Theodore Smith, M.D.

Clinical Associate Professor

Sol Austrian, M.D.
Patricia Baker, M.D.
John Balfanz, M.D.
Lowell Becker, M.D.
David Bloom, M.D.
Marilyn Campbell, M.D.
Lawrence Condon, M.D.
M. Elizabeth Craig, M.D.
E. Dale Cumming, M.D.
Robert T. Dooley, M.D.
John Galligan, M.D.
Mace Goldfarb, M.D.
John Harkness, M.D.
Albert Heimel, M.D.
Elizabeth Jerome, M.D.
Byron Johnson, M.D.
Arthur Kaemmer, M.D.
Harold Katkov, M.D.
Allen Kuperman, M.D.
Robert Larson, M.D.
Jeffrey Liebo, M.D.
Arnold London, M.D.
George W. Lund, M.D.
Susan Mohle, M.D.
Gerardo Neuwirth, M.D.
John C. O'Brien, M.D.
Charles Pitzele, M.D.
Joseph Rigatuso, M.D.
Sandra Sackett, M.D.
Sylvester San Filippo, M.D.
Albert Schroeder, M.D.
Robert Schulenberg, M.D.
Paul Singh, M.D.
Lawrence Singher, M.D
Henry P. Staub, M.D.
Frederic Stone, M.D.
Jack Stroebel, M.D.
Ernest Swihart, M.D.
Andrew Thomas, M.D.
Walter Wilder, M.D.

Assistant Professor

Susan Berry, M.D.
Bruce Bostrom, M.D.
Elizabeth Braunlin, M.D., Ph.D.
Pi-Nian Chang, Ph.D.
Blanche Chavers, M.D.
Raul Cifuentes, M.D.
J. Michael Coleman, M.D.
Greg Elliott, M.D.
Ralph Faville, M.D.
Bruce Ferrara, M.D.
Gary Fifield, M.D.
Dana Filipovich, M.D.
Deborah Freese, M.D.
Catherine Gatto, M.D.
Michael Georgieff, M.D.
James Greenberg, M.D.

J. Margaret Horrobin, M.D.
David Klein, M.D., Ph.D.
Daniel Kohen, M.D.
Kim Krabill, M.D.
Carolyn Levitt, M.D.
Mark Mammel, M.D.
Joseph Neglia, M.D.
Charles Oberg, M.D.
Ora Pescovitz, M.D.
Mary Ella Pierpont, M.D., Ph.D.
John Priest, M.D.
Warren Regelmann, M.D.
Gary Remafedi, M.D.
Thomas Rolewicz, M.D.
Leon Satran, M.D.
Sarah Jane Schwarzenberg, M.D.
Ralph Shapiro, M.D.
Gerald Slater, M.D.
Stephen Smith, M.D.
Joseph Sockalosky, M.D.
John D. Tobin, M.D.
Rachel Trockman, M.D.
Mendel Tuchman, M.D.
Sally Weisdorf, M.D.
Chester Whitly, M.D., Ph.D.
James Zavoral, M.D.

Clinical Assistant Professor Emeritus
Hreidar Agustsson, M.D.
Edwin Burklund, M.D.
Robert Gibbs, M.D.
Richard J. Lien, M.D.
Mildred Norval, M.D.
Everett Perlman, M.D.
Norman Sterrie, M.D.
Edward Walsh, M.D.

Clinical Assistant Professor

Michael Ainslee, M.D.
Renner Anderson, M.D.
Howard Bach, M.D.
Sigrid Bachman, M.D.
Theresa Baker, M.D.
John Balfanz, M.D.
Mary Biery, M.D.
Paul Blum, M.D.
David R. Brown, M.D.
Robert Bugenstein, M.D.
James Cardle, M.D.
Patrick Carolan, M.D.
James Clark, M.D.
Sarah O. Colwell, M.D.
Mary Conroy, M.D.
Terence Coyne, M.D.
M. Elizabeth Craig, M.D.
Richard Cushing, M.D.
Diana Becker Cutts, M.D.
Dale Dobrin, M.D.
Colleen Dooley, M.D.
Jean Ebrahimi, M.D.
Julius Edlavitch, M.D.
Steven Elias, M.D.
Laurence Erickson, M.D.
Abigail Farber, M.D.
Gary Geller, M.D.
Ronald Glasser, M.D.
Jeffrey Goldhagen, M.D.

Pediatrics
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C. Robbie Green, M.D.
David Griffin, M.D.
Theodore Hajek, M.D.
Lois Hall, M.D.
Terril Hart, M.D.
Margaret Heisel, M.D.
David Hendrich, M.D.
James Hocks, M.D.
Marjorie Hogan, M.D.
C. Sherman Hoyt, M.D.
Christine Huberty, M.D.
Elizabeth Jerome, M.D.
Theodore Jewett, M.D.
Paula Kelly, M.D.
Phillip Kibort, M.D.
Radmilla Klashnaya, M.D.
Martin Klatzko, M.D.
David Kloehn, M.D.
Lon Knudson, M.D.
Stephen Kurachek, M.D.
Robert Larson, M.D.
Thomas LeFevere, M.D.
Rhoda Liebo, M.D.
Stephen Marker, M.D.
Dawn Martin, M.D.
Douglas Martin, M.D.
Richard Matus, M.D.
James McCord, M.D.
Carolyn McKay, M.D.
Mary Meland, M.D.
David Murdock, M.D.
Mark Nammacher, M.D.
Gerardo Neuwirth, M.D.
James Nordin, M.D.
Tom Norris, M.D.
Daniel Nussbaum, M.D.
John O'Connell, M.D.
Ross Olson, M.D.
Phillip Overby, M.D.
Andrew Ozolina, M.D.
Thomas Pokora, M.D.
James Prall, M.D.
Mark Rabinovitch, M.D.
Manoochehr Saadat, M.D.
Laura Saliterman, M.D.
Richard Sand, M.D.
Kumud Sane, M.D.
Jeffrey Sabiff, M.D.
Othild M. Schwartzkopff, M.D.
Thomas Scott, M.D.
Lawrence Sholler, M.D.
Amarjit Singh, M.D.
Jeffrey Smith, M.D.
Deborah Smith-Wright, M.D.
Richard Stafford, M.D.
Howard Stang, M.D.
Barbara Staub, M.D.
Thomas Stealey, M.D.
Kathleen Sweetman, M.D.
Douglas Tate, M.D.
James Vaccarella, M.D.
Jane Van Roeckel, M.D.
Loren Vorlicky, M.D.
Richard Waeschle, M.D.
Mark Warnken, M.D.
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Kent Wegmann, M.D.
Paul Wernick, M.D.
Daniel J. Whitlock, M.D.
J. Karr Wolfe, M.D.
Timothy Zaga, M.D.

Instructor

Charles Alward, M.D.
Peter Anderson, M.D., Ph.D.
Stephen Blythe, M.D.
Karl Chun, M.D.
Edward Ehlinger, M.D.
Clifford Kashtan, M.D.
V. Jill Kempthorne, M.D.
Paul Kubic, M.D.
Laurie Miller, M.D.
John Ring, M.D.
Gerald Rosen, M.D.
Michael Shannon, M.D.
David Steinhorn, M.D.
Michael Sweeney, M.D.
Albert Tsai, M.D.
Linda Thompson, M.D.
Terence Zach, M.D.

Clinical Instructor

Diane Adamski, M.D.
Laurel Anderson, M.D.
Sheldon Berkowitz, M.D.
Paul Berry, M.D.
Steven A. Blythe, M.D.
Jayne Boche, M.D.
Rosalind Chesler, M.D.
E. Virginia Dragsten, M.D.
Kathy Dunklee, M.D.
Stephen du Rivage, M.D.
Leslie Fishman, M.D.
Richard B. Fox, M.D.
Richard Fraser, M.D.
Edward Gustavson, M.D.
Kim Hayday, M.D.
Robert Hodapp, M.D.
Cindy M. Howe, M.D.
Janet Hubbell, M.D.
Robert Jensen, M.D.
Theodore Jewett, M.D.
Debra Johnson, M.D.
Richard Justman, M.D.
Robert Karasov, M.D.
Hyder Khan, M.D.
Richard Lewis, M.D.
James Lindsay, M.D.
Karna Lundquist, M.D.
Susan Mahle, M.D.
Christopher Meyer, M.D.
Mark Nammacher, M.D.
Claire Neely, M.D.
Peter S. Nolan, M.D.
John C. Norris, M.D.
Michael O'Halloran, M.D.
Phillip Overby, M.D.
Hemendra Parikh, M.D.
George Retsch-Bogart, M.D.
Keenan Richardson, M.D.
Mary K. Roth, M.D.
Christy Sanford, M.D.
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Robert F. Schnabel, M.D.
Sylvia Sekhan, M.D.
Martha Spencer, M.D.
Marc Spuiler, M.D.
Kenneth Sussman, M.D.
John Tilleli, M.D.
Solian Tio, M.D.
Elliott Trach, M.D.
Randy Warren, M.D.
Richard Wyatt, M.D.
Karen Ytterberg, 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
of paramount importance to the study of
diseases in the interdisciplinary organ
system courses offered during Year Two.
The application of this knowledge to
pediatric patients and the acquisition of
skills in assessing and applying growth
and developmental aspects are learned
through the pediatric tutorials in the
Student as Physician tutorials. The
student examines, studies, and dis
cusses, with the faculty tutor, children
with the following pediatric conditions
and problems: normal newborn, sick
infant, respiratory disease, genetic
disease, congenital malformation, fluid
and electrolyte imbalance, failure to
thrive, neurologic disorder, and adoles
cent.

In Years Three and Four, students
may choose several types of pediatric
experience. They may participate in the
care of children in the inpatient and
outpatient services of the University
Hospital and affiliated community
hospitals. In these experiences, empha
sis is placed on the diagnosis and
management of pediatric disorders and
on the effect of illness on the child's
growth and development. Students may
choose to observe and participate in
diagnostic and care programs concerned
with specific aspects of the field pediat
rics: the premature and newborn,
development, endocrinology, allergy,
cardiology, psychiatry, nephrology, and
communicable diseases. Finally, stu
dents may elect a research experience or
other opportunity in an area of special

Pediatrics

interest in selected basic areas of
pediatrics.

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

Elective Courses
5501. PEDIATRIC EXTERNSHIP. (Cr ar)

5503. PEDIATRIC PRECEPTORSHIP WITH
PRACTICING PEDIATRICIANS IN MPLS.-ST.
PAUL OR OUTSTATE. (Cr ar)

5512. PEDIATRIC ACTING INTERNSHIP. (Cr ar)

5515. CHILD DEVELOPMENT-Gillette
Hospital/St. Paul-Ramsey Medical Center. (Cr
ar)

5520. PEDIATRICS AMBULATORY SELECTIVE
COURSE.ICr ar)

5523. OUTPATIENT EXTERNSHIP AT COMMU·
NITY UNIVERSITY HEALTH CARE CENTER.
(Cr ar)

5525. INTERNATIONAL HEALTH. (Cr ar)

5532. CLINICAL ALLERGY AND IMMUNOLOGY
AT UNIVERSITY HOSPITALS. (Cr ar)

5534. PEDIATRIC CARDIOLOGY AT THE
UNIVERSITY. (Cr ar)

5535. PEDIATRIC INFECTIOUS DISEASES. (Cr
ar)

5536. PEDIATRIC HEMATOLOGY/ONCOLOGY
AT UNIVERSITY HOSPITALS. (Cr ar)

5537. PEDIATRIC ENDOCRINOLOGY AND
METABOLISM AT THE UNIVERSITY. (Cr ar)

5538. PEDIATRIC GASTROENTEROLOGY. (Cr
ar)

5539. NEONATAL MEDICINE EXTERNSHIP. (Cr
ar)

5540. PEDIATRIC NEUROLOGY. (Cr ar)

5542. CLINICAL PHARMACOLOGY AT THE
UNIVERSITY. (Cr ar)

5543. PEDIATRIC NEPHROLOGY AT THE
UNIVERSITY. ICr ar)

5544. PULMONARY DISEASE IN PEDIATRICS.
(Cr ar)

5547. TOPICS IN MATERNAL AND CHILD
HEALTH. ICr ar)

5548. CLINICAL GENETICS. (Cr ar; same as Med
5548)
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5555. NEONATAL CLERKSHIP. (Cr ar)

5556. CLINICAL PEDIATRICS CLERKSHIP. (Cr
ar)

5560. RESEARCWSPECIAL PROBLEMS IN
PEDIATRICS. (Cr ar)

Pharmacology (Phcl)
Horace H. Loh, Ph.D., professor and

head
Jack W. Miller, Ph.D., professor and

associate head
Professor

Patrick E. Hanna, Ph.D.
Jordan L. Holtzman, Ph.D., M.D.
Donald B. Hunninghake, M.D.
Nancy M. Lee, Ph.D.
Alan R. Sinaiko, M.D.
Norman E. Sladek, Ph.D.
Sheldon B. Sparber, Ph.D.
Akira E. Takemori, Ph.D.
Ben G. Zimmerman, Ph.D.

Associate Professor

James F. Cumming, M.D., Ph.D.
Earl W. Dunham, Ph.D.
Thomas P. Green, M.D.
Ping-Yee Law, Ph.D.
Rita B. Messing, Ph.D.
Robert F. O'Dea, M.D., Ph.D.
Aloysius J. Quebbemann, Ph.D.
George L. Wilcox, Ph.D.

Assistant Professor

David K. Ann, Ph.D.
Leonard Lichtblau, Ph.D.
Stanley A. Thayer, Ph.D.
Timothy F. Waseth, Ph.D.

Lecturer
Faruk S. Abuzzabab, M.D., Ph.D.
Ji-Chia Liao, M.D., Ph.D.

The courses in pharmacology are
designed to provide students with an in
depth understanding of the fundamental
principles upon which rational drug
therapy is based. Emphasis is placed on
the mechanisms of action, absorption,
distribution, biotransformation, excre
tion, and clinical use of drugs, both in
general and specific terms. Work in
laboratories and therapeutic conferences
supplements the lectures to illustrate
the actions of drugs in health and
disease. Clinical pharmacologists
attempt to show, by means of ward
rounds and clinical conferences, how
principles of pharmacology are applied
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to treatment of disease. Through elective
courses, opportunity is provided to
explore various specialized areas of
pharmacology.

Required Courses
5Hoe. PHARMACOLOGY. (5 cr; prereq regis med
or #) Hunninghake

5IHw. PHARMACOLOGY. (4 cr; prereq 5110 or #)
Hunninghake

Elective Courses
5109. PROBLEMS IN PHARMACOLOGY. (Cr and
hrs ar; prereq #)

5503. BASIC PSYCHOPHARMACOLOGY. (1 cr)
Sparber
Discussions of biochemical mechanisms and
behavioral correlates of psychotropic compounds.
Emphasis on experimental design and interpretation
of data as they relate to normal and abnormal CNS
function.

5504. NEUROPHARMACOLOGY. (1 cr) Wilcox
Discussions of neurophysiological mechanisms by
which drugs and neurotransmitters affect neurons in
the CNS. Students help select course topics and
papers to be discussed.

5512. RENAL PHARMACOLOGY REVIEW. (1 cr)
Quebbemann
Drugs that affect kidney function and metabolism.

5513. CONCEPTS INVOLVED IN CARDIOVAS·
CULAR PHARMACOLOGY. (1 cr) Zimmerman
Mechanisms of action of drugs employed to treat
hypertension and to modify the renin-angiotensin
system and other topics.

5515. CLINICAL PHARMACOLOGY-University
Hospital. (9 cr) O'Dea, Sinaiko
The clinical application oftherapeutic agents in
pathophysiologic states. Correlations between basic
pharmacologic knowledge and its utilization at the
bedside emphasized. Each student is involved in the
management of inpatients and outpatients
experiencing therapeutic problems. Opportunity to
participate in ongoing clinical research programs
within the Division of Clinical Pharmacology.
Regularly scheduled activities include:
Monday afternoon-Clinical pharmacology rounds,
University Hospital (inpatients), seminar or journal
club
Thursday afternoon-Hypertension-renal clinic
(outpatients); drug therapy studies
Friday-Tutorial with Dr. O'Dea, Sinaiko, or staff

Advanced Credit Courses
For a description and complete list of 8xxx courses,
see the Graduate School Bulletin.



Physical Medicine and
Rehabilitation (PMed)
Roby C. Thompson, M.D., professor

and interim head
Professor

Gary T. Athelstan, Ph.D.
Essam Awad, M.D., Ph.D.
Frank M. Lassman, Ph.D.
Jack Lewis, Ph.D.

Clinical Professor Emeritus
Glenn Gullickson, Jr., M.D., Ph.D.
Frederick J. Kottke, M.D., Ph.D.
Miland E. Knapp, M.D.

Clinical Professor

Paul M. Ellwood. Jr., M.D.

Associate Professor

John Allison, M.S.
Nancy M. Crew, Ph.D.
Dortha L. Esch, B.S.
A. Joy Huss, M.S.
Marvin G. Lepley, B.S.
Robert Patterson, Ph.D.
James F. Pohtilla, M.S.
Pearl Rosenberg, Ph.D.

Clinical Associate Professor

Alan Bensman, M.D.
Richard R. Owen, M.D.

Assistant Professor

Louis Amundsen, Ph.D.
Louvain G. Arndts, B.A.
Karen S. Benninghoff, M.D.
Warren Bilkey, M.D.
Robert Bollinger, B.S.
Margaret Doucette, D.O.
Dennis Dykstra, M.D., Ph.D.
Marian Eliason, B.S.
Corinne Ellingham, M.S.
Steven Fisher, M.D., M.S.
Todd Holmes, M.D.
Michael Kosiak, M.D.
Loren Leslie, M.D.
Garland K. Meadows, M.D.
Mark Moret, M.D.
Donna Pauley, B.S.
Judith Reisman, B.S., M.A., Ph.D.
Glenn Scudder, M.S.
Ensor Transfeldt, M.D.

Clinical Assistant Professor
Rita Bistevins, M.D.
Walter Dawson, M.D.
Marlene Deschler, Ph.D.
Matthew Eckmann, M.D.
James Fricton, D.D.s.
Sarah Gault, M.D.
Roger P. Hallin, M.D.
Marvin Logel, Ph.D.
John E. Quast, M.D.
Arthur Quiggle, M.D.
Herbert A. Schoening, M.D.

Physical Medicine and Rehabilitation

Instructor

James Carey, M.S.
Dennis Dykstra, M.D.
Marguerite Gardner, M.S.
Rebecca M. Koerner, M.D.
Linda Krach, M.D.
LeAnn Snow, M.D.

Clinical Instructor

Sunada Apte, M.D.
Nancy Ash. M.D.
Ronald Batemen, D.O.
John Bower, M.D.
Elizabeth Davis, M.D.
Joseph P. Engel, M.D.
Peter Esponette, M.D.
Jerome Fluth, M.D.
Gary Goldish, M.D.
Gail Gregor, M.D.
Michael Mustoneon, M.D.
Julie Pagel, M.D.
Andrew Steiner, M.D.
Marilyn Thompson, M.D.

Adjunct Instructor

Cornelia A. Burrill, 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 that may be
utilized to restore the individual to
useful function. 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 multidis
ciplinary approach is used in the
treatment of patients. The student
learns about the comprehensive care of
disabled patients and participates in the
program of rehabilitation. By active
involvement in the management of
patients, the student learns the methods
of coordination of care, communication,
leadership, and administration neces
sary for professional practice. There is
also opportunity to participate in
research related to neuromuscular and
circulatory functions, techniques of
therapy, programs for management of
patients, and methods of education in
the health professions.
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Elective Courses
5410. ADULT REHABILITATION MEDICINE.
(Cr ar; prereq regis med)

5411. PEDIATRIC REHABILITATION MEDI
CINE. (Cr ar; prereq regis med)

5414. PHYSICAL MEDICINE AND REHABILI·
TATION FOR THE FAMILY PHYSICIAN. (Cr ar;
prereq regis med)

5415. PRIVATE PRACTICE IN PHYSICAL
MEDICINE AND REHABILITATION IN
DULUTH. (Cr ar; prereq regis medJ

5416. PHYSICAL MEDICINE AND
REHABILITATION-St. Paul-Ramsey Medical
Center. (Cr ar; prereq regis med)

5420. HISTOPATHOLOGY, ELECTRODIAG·
NOSIS, AND KINESIOLOGY. (Cr ar; prereq regis
med)

5430. RESEARCH IN PHYSICAL MEDICINE
AND REHABILITATION. (Cr ar; prereq regis med)

5440. BEHAVIOR MODIFICATION IN HEALTH
CARE. (2 cr; prereq 8 cr psychology or #)
Theoretical and practical applications of the
principles of behavioral psychology to physiological,
neurological, and behavioral dysfunctions of patients.
Problem-oriented approach to patient management
stressed.

Advanced Credit Courses
For a description and complete list of 8xxx courses,
see the Graduate School Bulletin.

Physiology (Phs})
Robert F. Miller, M.D., 3M Cross
Professor and chair
Professor Emeritus

Nathan Lifson, M.D., Ph.D.

Professor

Marvin Bacaner, M.D.
H. Mead Cavert, M.D., Ph.D
Sue Donaldson, Ph.D., R.N.
Eugene Grim, Ph.D.
David Levitt, M.D., Ph.D.
Jack H. Oppenheimer, M.D.
Richard E. Poppele, Ph.D.
Richard Purple, Ph.D.
John Soechting, Ph.D.
Carlo Terzuolo, M.D.

Associate Professor Emeritus

Chiung P. Lee, Ph.D.
Jui S. Lee, Ph.D.

Associate Professor
John H. Anderson, M.D., Ph.D.
Charles Knox, Ph.D.
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Hon Cheung Lee, Ph.D.
O. Douglas Wangensteen, Ph.D.

Assistant Professor

Gertrude Blackshear, Ph.D., M.D.
W. Dale Branton, Ph.D.
Jurgen F. Fohlmeister, Ph.D.
Stephen Katz, Ph.D.
Richard Stish, B.E.E.
Raimond L. Winslow, Ph.D.

Instructor

George Bloom, B.S.

Lecturer

Timothy J. Ebner, M.D., Ph.D.

Required Courses
5110w. HUMAN PHYSIOLOGY. (4 cr; prereq
anatomy, biochemistry)

5111s. HUMAN PHYSIOLOGY. (4 cr; prereq 5110)

5112s. HUMAN NEUROSCIENCE B. (3 cr; for
first-yr med and grad students; second qtr of two-qtr
sequence-must complete PHSL 5112 to get credit for
CBN 5111 Human Neuroscience A)

Elective Courses
5113f,w,s. PROBLEMS IN PHYSIOLOGY. (Cr and
hrs ar; prereq 5111 or #)
Topics assigned for readings or lab study; confer
ences.

5114f. BIOPHYSICS OF NERVE CELLS. (3 cr;
prereq #; offered odd yrs only)

5115w. MATHEMATICAL NEUROPHYSIOL
OGY. (4 cr; prereq calculus through ordinary
differential equations, Stat 8501 or #; offered even
yrs only)

5444s. MUSCLE CONTRACTION. (3 cr; prereq
undergrad courses in biochemistry of physiology, #,
§MdBc 5444)
Introduction to the physiology, biochemical
regulation, and physical chemistry of muscle
contraction.

5552f,w,s. READINGS IN PHYSIOLOGY. (Cr and
hrs ar)
Topics selected for each student; written reviews
prepared and discussed.

5553f,w,s. RESEARCH IN PHYSIOLOGY. (Cr and
hrs ar)

5560.' SELECTED TOPICS IN PERMEABILITY.
(Cr and hrs ar; prereq 5103 or equiv, #)
Advanced seminar.

5561.' SELECTED TOPICS IN HEART AND
CIRCULATION. (Cr and hrs ar; prereq 5105 or
equiv, #)
One or more seminars in the advanced physiology of
the heart and circulation.

'Students should consult the department for offerings
during any specific quarter.
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5562.' SELECTED TOPICS IN RESPIRATION.
(Cr and hrs ar; prereq 5106 or equiv, #)
Advanced seminar.

5563.' SELECTED TOPICS IN ALIMENTARY
PHYSIOLOGY. (Cr and hrs ar; prereq 5107 or equiv,
#)

5564.. SELECTED TOPICS IN NEPHROLOGY.
(Cr and hrs ar; prereq 5108 or equiv)

5566.1 SELECTED TOPICS IN NEUROPHYSIOL·
OGY. (Cr and hrs ar; prereq 5104 or equiv, #)
Advanced seminar.

55678. PROPERTIES OF RECEPTOR SYSTEMS.
(3 cr; prereq #; offered even yrs only)

Advanced Credit Courses
For a description and complete list of 8xxx courses,
see the Graduate School Bulletin.

5568f. PHYSIOLOGY OF VISUAL SYSTEMS. (3
cr; prereq #; offered even yrs only)

55698. SPINAL CORD PHYSIOLOGY AND
MOTOR CONTROL. (3 cr; prereq #; offered odd yrs
only)

55778.1 METHODS IN PHYSIOLOGY. (3 cr; prereq
#)

Psychiatry
Paula J. Clayton, M.D., professor and

head

Adult Psychiatry (AdPy)
Professor

Lawrence Greenberg, M.D.
James Halikas, M.D.
Boyd Hartman, M.D.
Dorothy Hatsukami, Ph.D.
Leonard 1. Heston, M.D.
John T. Kelly, M.D.
Thomas Kiresuk, Ph.D.
David Lykken, Ph.D.
Richard Magraw, M.D.
Manfred Meier, Ph.D.
Michael Popkin, M.D.
Lloyd Sines, Ph.D.
Joseph J. Westermeyer, M.D.

Clinical Professor

Faruk S. Abuzzahab, M.D.
Marvin Ack, Ph.D.
Donald Daggett, M.D.
James Garvey, M.D.
Nathaniel J. London, M.D.
Donald Mayberg, M.D.
Daniel Wiener, Ph.D.

lStudents should consult the department for offerings
during any specific quarter.

Associate Professor

Marilyn Carroll, Ph.D.
Maurice Dysken, M.D.
Elke Eckert, M.D.
Harold Ireton. Ph.D.
William W. Jepson, M.D.
Jerome 1. Kroll, M.D.
Thomas B. Mackenzie, M.D.
James Mitchell, M.D.
Richard Pyle, M.D.
Gary Tollefson, M.D.

Clinical Associate Professor

Robert Bush, M.D.
Robert Clark, M.D.
Willem Dieperink, M.D.
John Drucker, M.D.
Michael Feldman, M.D.
Ron Groat, M.D.
Seymour Gross, Ph.D.
Keith Horton, M.D.
James Janecek, M.D.
James Kincannon, Ph.D.
Rodger Kollmorgen, M.D., Ph.D.
Mark Leffert, M.D.
Richard Lentz, M.D.
Glenn J. Lewis, M.D.
Timothy Magee, M.D.
W. Wyatt Moe, M.D.
Ilgvars Nagobads, M.D.
Mary Pennington, M.D.
Frederic Wilson, M.D.
Ronald Young, M.D.

Assistant Professor

Edward J. Bardon, M.D.
Eduardo Colon, M.D.
Ray Conroe, M.D.
Nancy Crewe, M.D.
Vernon Devine, Ph.D.
Philip Edwardson, M.D.
Patricia Faris, Ph.D.
William Frey, M.D.
William Grove. Ph.D.
Daniel Hanson, M.D., Ph.D.
John Heefner, M.D.
Richard O. Heilman, M.D.
Thomas Hurwitz, M.D.
Young-Ho Kang, M.D.
Suck Won Kim, M.D.
John C. Kluznik, M.D.
Michael Koch. M.D.
Daniel Larson, M.D.
Gabe Maletta, M.D.
Garland Meadows, M.D.
Manuel Mejia, M.D.
William Meller, M.D.
Robert Murtaugh, M.D.
Edward W. Posey, M.D.
Barry Rittberg, M.D.
Nicholas Rogers, M.D.
Thomas Weier, M.D.
Mark Willenbring, M.D.
Marlin Wiemer, Ph.D.
Janet Zander, M.D.

Psychiatry
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Clin ical Assistant Professor

Burton Abramson, M.D.
Richard O. Anderson, M.D.
David Auran, M.D.
William Brauer, M.D.
William A. Callahan, Jr., M.D.
Leonard Goldman, M.D.
MaIka Goodman, M.D.
Deborah Gould, M.D.
James Guerrero, M.D.
Douglas Hedlund, M.D.
Bruce Hiller, M.D.
Norman Hoffman, M.D.
Sutaeg Hwang, M.D.
Judith Kashton, M.D.
Margaret Keenan, M.D.
Murray Locke, M.D.
Richard G. Lunzer, M.D.
Deane Manolis, M.D.
Mary Ann Mattoon, Ph.D.
Kenneth Nimlos, M.D.
Clyde Olson, M.D.
Martin Orbuch, M.D.
Loran Pilling, M.D.
Nancy Rains, Ph.D
John Rauenhorst, M.D.
Murray Reed, Ph.D.
Gerald Ronning, M.D.
David Schalker, M.D.
Alan Serposs, M.D.
Thomas Stapleton, M.D.
Patrick Stokes, M.D.
James Swenson, M.D.
Thomas Wittkopp, M.D.

Clinical Instructor

Suzanne Albrecht, M.D.
Floyd O. Anderson, M.D.
Jeffrey Boyd, Ph.D.
Frederick Engstrom, M.D.
Eric Errickson, M.D.
Fred Ferron, M.D.
Tom Folson, M.D.
James Jordan, M.D.
Steven Keller, M.D.
Barbara Long, M.D.
Gregory Milne, M.D.
Sushila Mohan, M.D.
David Paulson, M.D.
Fatma Reda, M.D.
John Walton, M.D.

The Department of Psychiatry
teaches required courses in each of the
first three years of the Medical School
curriculum. The overall goal is to teach
the relationship of brain and behavior in
normal and pathological states so that
students can recognize and treat mental
disorders. Developments in neurobiol
ogy, comparative ethology, developmen
tal psychology, cognitive psychology,
psychopharmacology, and clinical
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research indicate that the coming
decades will see an explosive growth of
psychiatry and the brain sciences.
Students of medicine will need a firm
grounding in the relationship of brain
and behavior and an ability to think
critically to absorb and use these
developments. Thus the curriculum in
~he first three years is aimed at impart
mg a conceptual and clinical foundation
and a curiosity and fascination, which
will enhance the pleasure of practicing
medicine in the future.

Human Behavior is a 37-hour course
taught in the spring-summer quarters of
the first year. This course focuses on the
development of the individual from a
cognitive and emotional point of view.
Contrasting models of development are
presented and critically assessed. The
environment in which the individual
develops is examined. Special attention
is given to familial, cultural, and
religious factors. The concepts of stress
response and defense mechanisms are
introduced. The psychological implica
tions of aging and chronic illness are
discussed. Looking forward to second
year consideration of substance abuse,
non-pathological substance use is
explored.

Psyche, a 25-hour course on specific
mental disorders, is given in
the second year in conjunction with
neurology, respiratory, cardiovascular
and the pharmacology of drugs affecting
the central nervous system. The epi
demiology, descriptive psychopathology,
etiology, and prognosis of the major child
and adult mental disorders are pre
sented. The focus is on the chronic,
severe mental disorders, such as
schizophrenia, manic-depression, and
alcoholism, which have an early onset
and will affect as much as 20% of the
population. Consideration of treatment
is limited to elucidation of etiology. Six
hours of the course are taught in a
small-group format (8-10 students),
which emphasizes hypothesis generation
and testing using information about
specific mental disorders.
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In the third year, every student takes
a full-time six-week clerkship in psy
chiatry. The clerkship emphasizes
inpatient care of adult patients. Atten
tion is given to the psychiatric examina
tion, diagnosis, and treatment. All
students should be proficient at assess
ing depression, psychosis, suicidal
potential, and cognitive function. Both
somatic and psychosocial treatments are
utilized, and the student is expected to
be knowledgeable about the dosages,
side effects, and drug interactions of the
classes of major psychotropic drugs.
Students are instructed on the recogni
tion and discussion of psychosocial
factors in the genesis and continuation
of psychiatric disorders, but are not
trained in psychotherapy. Students will
work up and follow specific patients and
be responsible for designing and imple
menting a treatment plan and maintain
ing the medical record. Each clerkship
site gives a series of lectures on diagno
sis and treatment of the major mental
disorders and a specific text is assigned
during the clerkship.

Electives offered to fourth-year
students include consultation-liaison
psychiatry, child psychiatry, outpatient
psychiatry, community psychiatry,
chemical dependency, clinical psy
chopharmacology, neuropsychology, and
geriatric psychiatry. Students may
participate in psychiatric research
projects as part of a formal elective for
credit or in an informal manner through
arrangement with a faculty member.

Required Courses
AdPy 5107,5108. HUMAN BEHAVIOR. (Cr ar;
Year One) Kroll

InMD 5202. PSYCHE SECTION. (Cr ar; Year Two)
Mackenzie

ADPy 5500. PSYCHIATRY EXTERNSHlP
Abbott Northwestern, Anoka State Hospital,
Hennepin County Medical Center, St. Paul·
Ramsey Medical Center, University Hospital,
Veterans Administration Hospital. (Cr ar; Year
Three) Eckert

Psychiatry

Elective Courses
5109. EXTERNSHIP IN CLINICAL PSYCHIA·
TRY-Duluth Hospital. (9 cr; prereq regis med)
Olson

5110. CONTEMPORARY HOSPITAL PSYCHIA·
TRY-St. Luke's Hospital, Duluth. (9 cr; prereq
regis med) Cowan

5507. CLINICAL RESEARCH IN PSYCHIA·
TRY-University Hospital. (9 cr; prereq regis med)
Heston

5509w. HEALTH CARE FOR THE ELDER·
LY-University Hospital. (Cr ar; prereq regis med)
Meier

5511. PSYCHIATRY IN MEDICINE: CONSULTA·
TION·LIAlSON-University Hospital. (9 cr;
prereq regis med) Popkin

5515. NEUROPSYCHOLOGY-University
Hospital. (9 cr; prereq regis med) Meier

5516. ST MARY'S EXTENDED CARE CENTER:
ALCOHOLIC TREATMENT UNIT-St. Mary's
ECC. (4.5 or 9 cr; prereq regis med) Mann

5518. COMMUNITY PSYCHIATRY-Five·Coun.
ty Human Development Program, Braham,
Minnesota. (9 cr; prereq regis med) Walton

5530. INDEPENDENT STUDY. (Cr ar; prereq regis
med; location arranged) Heston

5602. CLINICAL PSYCHOPHARMACOLOGY
SEMINAR-University Hospital. (Cr ar; prereq
regis med) Abuzzahab

5800. CASE CONFERENCE: PSYCHIATRY IN
MEDICINE

5801. CONSULTATION·LIAlSON PSYCHIATRY

5810. ALCOHOL AND DRUG DEPENDENCY

5811. APPLIED BEHAVIORAL ANALYSIS

5825. INTERVIEWING TECHNIQUES

Advanced Credit Courses
For a description and complete list of 8xxx courses,
see the Graduate School Bulletin.

Child and Adolescent Psychiatry
(CAPy)

Barry Garfinkel, M.D., associate
professor and director

Clinical Professor

Dorothy Bernstein, M.D.
David Cline, M.D.
James J. Lawton, Jr., M.D.
Charles McCafferty, M.D.
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Descriptions of Selected Courses

Clinical Associate Professor

John Michelman, M.D.
Richard Miner, M.D.
Myron Stocking, M.D.

Assistant Professor

Gerald August, Ph.D.
Gail Bernstein, M.D.
Carrie Borchardt, M.D.
P. Nian Chang, Ph.D.
Larry Dailey, M.D.
Phillip Edwardson, M.D.
Harry Hoberman, Ph.D.
Jonathan Jensen, M.D.
Michael Koch, M.D.
George Realmuto, M.D.

Clinical Assistant Professor

Susan Erbaugh, Ph.D.
Sibyl Wescoe, M.D.

Instructor

Brian Guidera, M.A.

Elective Courses
5203. CHILD AND ADOLESCENT PSYCHIATRY
FOR PSYCHOLOGY INTERNS. (Cr ar; prereq #)

staff
Experience in assessment and therapeutic interven
tions with children, adolescents, and families in child
and adolescent psychiatric setting.

5204. DIAGNOSTIC METHODS IN CHILD,
ADOLESCENT, AND FAMILY PSYCHIATRY. (l
cr; prereq med student, #) Garfinkel and staff
Multidisciplinary evaluations of children, adoles
cents, and their families are presented for discussion,
dynamic and diagnostic formulations, and disposition
planning in a conference setting.

552Of,w,s. OUTPATIENT CLINICAL CHILD
AND ADOLESCENT PSYCHIATRY FOR
PRIMARY CARE PHYSICIANS. (Cr ar; prereq
med student, #; not offered period 5, hrs ar) Jensen
Supervised diagnostic and therapeutic experiences in
an outpatient setting.

5522. CLINICAL INPATIENT ADOLESCENT
PSYCHIATRY. (Cr and hrs ar) Borchardt
Supervised diagnostic and therapeutic experiences in
an inpatient, multidisciplinary child psychiatric unit
with an emphasis on group and milieu therapies.

5602f,w. INTRODUCTORY READING IN CHILD,
ADOLESCENT, AND FAMILY PSYCHIATRY. (l
cr; prereq med student, #; hrs ar) Garfinkel and staff
Assigned readings and discussions with faculty
members. Topics include child development,
diagnostic and therapeutic techniques, and
psychopathology.

5603f,w,s. INPATIENT CLINICAL CHILD
PSYCHIATRY FOR PRIMARY CARE PHYSI.
CIANS. (Cr ar; prereq med student; hrs ar)
Realmuto
Supervised diagnostic and therapeutic experiences in
an inpatient, multidisciplinary child psychiatric unit
with an emphasis on group and milieu therapies.
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5608. INTRODUCTION TO FAMILY THERAPY:
THEORY AND PRACTICE. (1 cr; prereq M.D.,
course in basic psychopathology or equiv, current
supervision of treatment cases, #; 1 hr ar) Miner and
staff
Introduction to the ideas and treatment approaches
of some major figures in the current clinical practice
of psychotherapy with families: Carl Whitaker,
Salvador Minuchin, Lyman Wynne, Jay Haley,
Murray Bowen, Virginia Satir, and others. Exposure
to the problems of and techniques used by beginning
family therapists through review and discussion of
videotapes of current treatment cases of course
participants.

5609. CHILD DEVELOPMENT PRACTICUM. (Cr
ar; prereq M.D. and/or #; 2 1/2 hrs ar)
Observation at the University Child Care Center
consisting of three sessions with infants, three
sessions with toddlers, and four sessions with
preschoolers. Each session consists of one hour of
observation of unstructured activities under the
guidance of faculty members, one hour of group
discussion with child psychiatry and child develop
ment faculty members, and one hour of demonstra
tion illustrating the characteristic behaviors of each
age group.

5610s. BIOMEDICAL RESEARCH: PRINCIPLES
AND DESIGN. (2 cr; prereq #)
Basic knowledge and skills necessary to plan and
carry out biomedical research and to critically read
research reports and articles. Topics will include
theoretical models, generation of research hypothe
ses, selection of appropriate research strategies,
determination of appropriate statistical analyses,
interpretation of results, issues related to research
with human subjects, the relationship between
research and clinical work, the computer as a
research tool, and resources available for literature
searches.

Advanced Credit Courses
For a description and complete list of 8xxx courses,
see the Graduate School Bulletin~

Public Health, School of
Robert L. Kane, M.D., dean
Edith D. Leyasmeyer, Ph.D., associate

dean and executive officer
James R. Boen, Ph.D., associate dean

for academic affairs

Professor
Donald Barber, Ph.D.
Henry Blackburn, M.D.
James Boen, Ph.D.
Jon Christianson, Ph.D.
Bright Dornblaser, M.H.A.
Roger Feldman, Ph.D.
Anne Goldman, Ph.D.
David Jacobs, Ph.D.
Robert Kane, M.D.
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Marcus Kjelsberg, Ph.D.
John Kralewski, Ph.D.
Arthur S. Leon, M.D.
Theodore Litman, Ph.D.
Thomas Louis, Ph.D.
Russell Luepker, M.D.
Ira Moscovice, Ph.D.
Robert W. ten Bensel, M.D., M.P.H.
Robert Veninga, Ph.D.
Donald Vesley, Ph.D.
Vernon Weckwerth, Ph.D.

Adjunct Professor

Fred Ederer, M.A.
Edward Kaplar, M.D.
Leonard Kurland, M.D.

Associate Professor

Mila Aroskar, Ed.D.
Glenn Bartsch, Sc.D.
Lester Block, D.D.S.
Judith Brown, Ph.D.
Thomas Choi, Ph.D.
Richard Crow, M.D.
Bryan Dowd, Ph.D.
Judith Garrard, Ph.D.
Richard Grimm, M.D.
George K. Gordon, Ed.D.
John Himes, Ph.D.
Robert Jeffrey, Ph.D.
George Johnson, Ph.D.
James C. Kincannon, Ph.D.
Harry Land, M.D.
Chap Le, Ph.D.
Jack Mandel, Ph.D.
David Murray, Ph.D.
Richard Oszustowicz, B.S.
Cheryl Perry, Ph.D.
John Potter, M.B. B.S., Ph.D.
Michael Resnick, Ph.D.
Robert Schwanke, M.P.H.
Rexford D. Singer, M.S.
Phillip Smith, Ph.D.
Barbara Spradley, M.N.
Lee Stauffer, M.P.H.

Adjunct Associate Professor
Richard Culbertson, M.H.A.
N. Tor Dahl, M.B.A.
Willy Degeyndt, Ph.D.
Michael Osterholm, M.P.H., Ph.D.
Elaine Richard, M.S.
William Riley, Ph.D.
Lee Schacht, Ph.D.

Assistant Professor

Janet Kempf Berkseth, M.S.
Jerome Bieter, M.H.A.
John Belcher, Ph.D.
r. Marilyn Bozzard, Ph.D.
Gregory Burke, M.D.
John Connett, Ph.D.
Patricia Elmer, Ph.D.
Michael Finch, Ph.D.
John Finnegan, Ph.D.
Aaron Folsom, M.D.

Public Health, School of

Jean Forster. Ph.D.
Debra Froberg, Ph.D.
Susan Gerberich, Ph.D.
Karen Graves, Ph.D.
Barbara Leonard, M.s., Ph.D.
Edith Leyasmeyer, Ph.D.
Mary Jane Madden, Ph.D.
Marie Manthey, M.N.A.
Stephen Mascioli, M.D.
Sandra Melnick. Dr.Ph.
Rebecca Mullis, Ph.D.
John Nyman, Ph.D.
James Neaton, Ph.D.
Sharon Ostwald, Ph.D.
Phyllis Pirie, Ph.D.
Michael Resnick, Ph.D.
Orlando R. Ruschmeyer, Ph.D.
Richard Severson, Ph.D.
David Snowdon, Ph.D.
Michael J. Sprafka, Ph.D.
Jeffrey B. Stevens, Ph.D.
Mary Story, Ph.D.
Deborah Swackhammer, Ph.D.
John Sweetland, M.H.A.
Sara Taber, Ed.D.
Carolyn Williams, Ph.D.
Daniel Zelterman, Ph.D.

Adjunct Assistant Professor

Sharon Aadalen, B.A.
Kathryn Dean, Ph.D.
John Hung, Ph.D.
Lavohn Josten, Ph.D.
David Lurie, M.RA.
Daniel McInerney, M.P.H.
Charles McJilton, Ph.D.
Marilee Miller, M.S., Ph.D.
Richard Nelson, M.D.
Charles Oberg, M.D., M.P.H.
David Stickle, D.R.P.H.

Instructor

Caryl Carpenter, M.P.H.
William Henry, M.A.
U. Beate Krinke, M.P.H.
Patricia McGovern, M.P.H.
Debra Olson, Ph.D.
James Rothernberger, M.P.H.
Patricia Splett. M.P.H.

For descriptions of courses in the
following disciplines, see the School of
Public Health Bulletin.
Biometry
Community
Environmental Health
Epidemiology
Health Education
Hospital and Health
Care Administration
Maternal and Child Health
Public Health Administration
Public Health Nursing
Public Health Nutrition
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Descriptions of Selected Courses

Radiology (Rad)
William M. Thompson, M.D., professor

and head

Division ofRoentgen Diagnosis
William M. Thompson, M.D., professor

and director
Professor Emeritus

Eugene Gedgaudas, M.D.
Harold O. Peterson, M.D.

Professor

Kurt Amplatz, M.D.
Wilfrido Castaneda, M.D.
Samuel B. Feinberg, M.D.
Harry Griffiths, M.D.
Kamil Ugurbil, Ph.D.

Clinical Professor

Leonard Langer, M.D.
Hugh Williams, M.D.

Associate Professor
Robert Boudreau, M.D., Ph.D.
Marvin E. Goldberg, M.D.
Robert Halvorsen, Jr., M.D.
Philippe R. L'Heureux, M.D.
David Hunter, M.D.
Christopher Kuni, M.D.
Benjamin Lee, M.D.
Janis Letourneau, M.D.
Donovan B. Reinke, M.D.
Shih Hao Tsai, M.D.

Clinical Associate Professor

Sewell Gordon, M.D.
Zeev Vlodaver, M.D.

Assistant Professor

Bradford Allan, M.D.
Quetin Anderson, M.D.
Howard Ansel, M.D.
Earl Bender, M.D.
Carol Coleman, M.D.
Kenneth Cross, M.D.
Bruce Derauf, M.D.
Helmut Diefenthal, M.D.
D. Gordon Drake, M.D.
Rene duCret, M.D.
Simon Efange, Ph.D.
Michael Garwood, Ph.D.
Frederick K. Gramith, M.D.
Frank Grund, M.D.
Walter Hildebrandt, M.D.
J. Paul Leonard, M.D.
Robert McGeachie, M.D.
Robert Miller, M.D.
Mary Jo Nelson, M.D.
Mario Pliego, M.D.
Kurt Scheurer, M.D.
Steven Sirr, M.D.
Warren Stanchfield, M.D.
Saul Taylor, M.D.
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Joaquim Vieira, M.D.
Gerald Wahl, M.D.
Neil Wasserman, M.D.

Clinical Assistant Professor

John Cardella, M.D.
Gerald A. Gretsch, M.D.
Donald Charles Hauser, M.D.
Dominic Korbuly, M.D.
Kenneth Korte, M.D.
Charles Maile, M.D.
David L. Moody, M.D.
S. Murthy Tadavarthy, M.D.
John A. Tobin, M.D.
William Wilcox, M.D.
Douglas Yock, M.D.

Instructor
Richard Geise, M.S.
Chung Lee, M.D.

Clinical Instructor
Sheldon W. Damberg, M.D.
Joseph F. Eckert, M.D.
Herman H. Eelkema, M.D.
Robert J. Foley, M.D.
Jule Jerome Hopperstad. M.D.
Keith Johnson, M.D.
Warren L. Kump, M.D.
Leonard H. Levitan, M.D.
John Marta, M.D.
Paul Olfelt, M.D.
Arnold O. Rholl, M.D.
Peter Helmuth Ullrich, M.D.
Stanley C. Von Drashek, M.D.

Division ofNuclear Medicine
Robert J. Boudreau, M.D., Ph.D.,

associate professor and director
Professor
Rex B. Shafer, M.D.

Associate Professor
Robert Boudreau, M.D., Ph.D.
Christopher Kuni, M.D.

Assistant Professor

Rene duCret, M.D.
Simon Efange, Ph.D.
Frank Grund, M.D.
Burt Larson, M.D.

Clinical Assistant Professor

Steven Sirr, M.D.

Clinical Instructor

John B. Marta, M.D.

Elective Courses
5101. EXTERNSHIP: DIAGNOSTIC RADIOL
OGY-University Hospital. (Cr ar; prereq regis
med)

I
I

!

1



r
r

5102. EXTERNSHIP: DlAGNOSTlC RADlOL
OGY-Veterans Administration Hospital. (Cr ar;
prereq regis med)

5103. EXTERNSHIP: DlAGNOSTIC RADIOL
OGY-Hennepin County Medical Center. ICr ar;
prereq regis med)

5104. EXTERNSHIP: DlAGNOSTIC RADlOL
OGY-St. Paul-Ramsey Medical Center. ICr ar;
prereq regis med)

5105. EXTERNSHIP: NUCLEAR MEDICINE. ICr
ar; prereq regis med)

5140. SPECIAL PROBLEMS: ROENTGENOL
OGY. iCr ar; prereq regis medJ

5240. SPECIAL PROBLEMS: NUCLEAR
MEDICINE. (Cr ar; prereq regis medJ

5511. ROENTGEN TECHNIQUE. (l cr)

5512. DOSIMETRY OF INTERNAL-EXTERNAL
RADlATlON EMITTERS. (l cr)

5530. SPECIAL PROBLEMS: RADlATlON
BIOLOGY. iCr ar; prereq regis medJ

5540. SPECIAL PROBLEMS: RADlOLOGICAL
PHYSICS. (Cr ar; prereq regis medl

5570,5571,5572. RADlATION PHYSICS. 13 cr per
qtr; prereq # J

Advanced Credit Courses
For a description and complete list of 8xxx courses,
see the Graduate School Bulletin.

Surgery (Surg)
John S. Najarian, M.D., Regents'

Professor and Jay Phillips Chair
Regents' Professor Emeritus

Richard 1. Varco, M.D.

Professor
Fritz H. Bach, M.D.
R. Morton Bolman III, M.D.
Henry Buchwald, M.D.
Frank B. Cerra, M.D.
John P. Delaney, M.D.
John E. Foker, M.D.
Robert 1. Goodale, M.D.
Theodor B. Grage, M.D.
John J. Haglin. M.D.
Edward W. Humphrey, M.D.
Stuart W. Jamieson, M.D.
Arnold S. Leonard, M.D.
Allen S. Levine, Ph.D.
Donald G. McQuarrie, M.D.
John F. Perry, M.D.
David E.R. Sutherland, M.D.

Clinical Professor

Tague C. Chisholm, M.D.
Bart S. Cuderman, M.D.
John A. Culligan, M.D.
Ronald H. Dietzman, M.D.
Cassius M. C. Ellis, M.D.
Harrison H. Farley, M.D.
Davitt A. Felder, M.D.
William G. Gamble, M.D.
Paul G. Gannon, M.D.
William D. Kelly, M.D.
James W. LaFave, M.D.
C. Walton Lillehei, M.D.
Robert S. Maxeiner, M.D.
Felix A. McParland, M.D.
Fletcher A. Miller, M.D.
Glen D. Nelson, M.D.
Neil M. Palm, M.D.
William R. Scott, M.D.
Lee A. Simso, M.D.
Neil A. Trotman, M.D.
Earl G. Young, M.D.

Associate Professor

Robert C. Andersen, M.D.
Melvin P. Bubrick, M.D.
Bruce Cunningham, M.D.
David L. Dunn, M.D.
Martin Finch, M.A.
David S. Frydm" Ph.D.
Hovald Helseth, M.D.
John Long, Ph.D.
Arthur J. Matas, M.D.
J. Ernesto Molina, M.D.
William D. Payne, M.D.
W. Albert Sullivan, M.D.

Clinical Associate Professor

Gordon Addington M.D.
Gary Baab, M.D.
Daniel R. Baker, M.D.
Emmanuel Baleos, M.D.
Robert B. Benjamin, M.D.
Manuel R. Binder, M.D.
Raymond C. Bonnabeau. M.D.
John B. Brainard, M.D.
Brooks A. Butler, M.D.
Carl Christenson, M.D.
David E. Culligan, M.D.
Donald L. Foss, M.D.
Charles W. Hauser, M.D.
David F. Hickok, M.D.
Thomas L. Huseby, M.D.
Richard E. Larson, M.D.
Charles H. Manlove, M.D.
Michael A. Messenger, M.D.
Harvey M. Moral, M.D.
Loren E. Nelson, M.D.
Clifford M. Phibbs, M.D.
David E. Raab, M.D.
Stacy A. Roback, M.D.
Philemon Roy, M.D.
Jerry Schottler, M.D.
Michael L. Schwartz, M.D.
Farrell S. Steigler, M.D.

Surgery
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Descriptions of Selected Courses

John Twomey, M.D.
John F. Waldron, M.D.
William C. Woyda, M.D.
Richard E. YaDeau, M.D..

Assistant Professor

Melody O'Connor Allen, M.D.
David Ahrenholz, M.D.
Edmund Chute, M.D.
Richard Condie, M.D.
Elmer H. Kasperson, M.D.
David Knighton, M.D.
James Lee, M.D.
John R. Mahoney, Ph.D.
John Matts, Ph.D.
Bjorn K. Monson, M.D,
Albert Mowlem, M,D,
Ernest Ruiz, M.D.
Sara J. Shumway, M.D,
Lynn D. Solem, M.D.
Richard Strate, M,D,
Riyad Y. Tarazi, M.D.
Carol L. Wells, Ph.D.

Clinical Assistant Professor
Dale L. Anderson, M.D.
David C. Anderson, M.D.
Orn Arnar, M.D.
Daryl J. Batalden, M.D.
Aydin M. Bilgutay, M,D.
William S. Brennom, M.D.
Robert D. Christensen, M.D.
Joseph J. Garamella, M.D.
James Gaviser, M,D,
Harold W. Hanson, M.D.
Max E. Harris, M.D.
Emerson E. Hoppes, M.D.
George Hottinger, M.D.
Donald Jacobs, M.D.
Joseph Kiser, M.D,
Harvey Knaack, M.D.
Clarence V, Kucz, M.D.
Michael Lynch, M.D.
John Parrott, M.D.
George L. Peltier, M.D.
Martin Rosenstein, M.D.
John R. Satterfield, M.D.
Abe M. Sborov, M.D.
Leonard S. Schultz, M.D.
William E. Stephens, M.D.
Sheridan S. H. Stevens. M.D.
James T, Sturm, M.D,
Allen L. Van Beek, M.D,
Robert A. VanTyn, M,D.
Per Wickstrom, M.D,

Instructor

Jerome H. Abrams, M.D.
Jeffrey Aldridge, M.D.
James H. Andrisevic, M.D.
Roderick A. Barke, M.D.
Steven D. Eyer, M,D.
Jolene M. Kriett, M.D.
Herbert B. Ward, M.D.
Stanley Williams, Ph.D.
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Clinical Instructor

John R. Beahrs, M.D.
Marie Christensen, M.D.
Paul Gleich, M.D.
Bryan Hubble, M.D.
David Joesting, M,D.
Ernest W. Lampe, M.D.
Ann C, Lowry, M.D.
Richard W, Masur, M.D.
David W. Nelson, M.D,
Arthur L. Ney, M.D,
Nathan M, Noznesky, M.D,
Michael Pliam, M.D.
R. Hampton Rich, M.D.
Robert M. Schauer, M,D,
John G, Shearen, M.D.
John S. Stoltenberg, M.D,
Peter Vogt, M.D.
Frederick Washburn, M.D.

Special Lecturer

Darwin E. Zaske, Pharm,D,

Elective courses are offered in general
surgery and in all surgical subspecial
ties, primarily to increase the scope of
clinical exposure and to give the student
an opportunity to participate in a wide
variety of surgical problems including
surgical research.
5500. EXTERNSHIP IN GENERAL SURGERY
University Hospital and affiliated hospitals. (Cr
ar; prereq regis med) Najarian and staff
An opportunity to acquire competence in initial
history and physical examination of the surgical
patient; systematic approach to diagnosis and
treatment; preoperative preparation of the surgical
patient; the function of the OR and the surgeon's
role; operative procedures used in treatment of
surgical diseases; management of the postoperative
patient; techniques of follow-ups and long-term
postoperative care; published literature on surgical
diseases; oral presentation of surgical problems with
which the student has dealt. Students attend
conferences, animal laboratory sessions, team
discussions, and group seminars, and familiarize
themselves with pertinent surgical literature in
preparation for the didactic aspects of the rotation.

5502. EXTERNSHIP IN THE SURGICAL
INTENSIVE CARE UNIT-St. Paul Ramsey
Hospital and University Hospital. (Cr ar; prereq
Surg 5500) Cerra, Eyer
In-depth patient care experience in the management
of the critically ill and injured.

5503. RESEARCH PROBLEMS IN SURGERY
University Hospital. (Cr ar) Sutherland
Participation in a research experience designed
around a specific topic, arranged on an individual
basis by Dr. Sutherland with members of the Surgery
Department, Suggested topics include problems in
surgical infectious disease, metabolic and nutritional
problems in surgery, transplantation and immunol
ogy, or another topic of the student's choosing.

"
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Therapeutic Radiology-Radiation Oncology

I
r

5504. EXTERNSHIP IN HOSPITAL BASE
NUTRITION-University Hospital. (Cr ar) Cerra
Direct experience in hospital base parenteral and
enteral nutrition is provided in this multidisciplined
patient care service consisting of a medical director,
pharmacist, nurse clinician, and dietician.

5510. ADVANCED SURGERY EXTERNSHIP:
SUBINTERNSHIP-University Hospital. (Cr ar)
Najarian
Instruction and special experience in surgery for
students who have completed a basic externship or
clerkship in surgery. Students work under direct
faculty supervision and participate fully with the
surgical team on the assigned service, in the care of
hospitalized patients, in the operating room, and in
clinics.

5511. EMERGENCY MEDICINE-St. Paul
Hospital. (9 cr) Cerra, Cirero
Students acquire first-hand experience in dealing
with emergency problems. Students work one-to-one
with trained physicians who evaluate and discuss
each patient with them.

Colon and Rectal Surgery
Stanley M. Goldberg, M.D., clinical

professor and director
Professor Emeritus

William C. Bernstein, M.D.

Clinical Associate Professor
Emmanuel G. Balcos, M.D.
Carl E. Christenson, M.D.
David A. Rothenberger, M.D.
Jerry L. Schottler, M.D.

Clinical Assistant Professor
John G. Buls, M.D.
Charles O. Finne III, M.D.
George C. Hottinger, M.D.
Frederic D. Nemer, M.D.
W. Douglas Yvong, M.D.

Clinical Instructor
Ann C. Lowry, M.D.
W. Douglas Wong, M.D.

5523. EXTERNSHIP IN COLON AND RECTAL
SURGERY-University Hospital and affiliated
hospitals. (Cr ar) Buls, Rothenberger, Wong
Practical experience in the management of common
anorectal problems. The student acts as an intern on
a surgical service with a busy clinic, "first assists"
with surgical procedures, attends the colon and rectal
seminars. and presets cases. The student becomes
adept in the use of the sigmoidoscope and is exposed
to colonoscopy. Further opportunities to learn are
available with various members of the teaching staff
at affiliated hospitals.

5524. BIOMEDICAL ETHICS-University
Hospital and affiliated hospitals. (4.5 cr) Caplan
Allows students to identify and participate in an in
depth exploration of a particular problem in medical
ethics.

5525. COLLOQUIUM IN BIOMETRY FOR
SURGEONS-University Hospital. (Cr ar) Fryd
How to collect and analyze clinical data. Statistical
concepts include mean, standard deviation, standard
error, P-value, hypothesis testing, and confidence
intervals. Statistical procedures include Wilcoxon
and Student's t-tests, chi-squared tests, and life
tables. Examples are taken from actual clinical
studies and analyzed using an Apple Macintosh
computer.

Therapeutic Radiology
Radiation Oncology (TRad)
Seymour H. Levitt, M.D., professor and

head
Professor
Faiz M. Khan, Ph.D.
Chang W. Song, Ph.D.
Daniel A. Vallera, Ph.D.

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

Associate Professor
Tae H. Kim, M.D.
Chung Kyu Kim Lee, M.D.
Roger A. Potish, M.D.
Barry L. Werner, Ph.D.

Assistant Professor

Donald J. Buchsbaum, Ph.D.
Eitan Medini, M.D.
David J. Monyak, M.D.
Juong G. Rhee, Ph.D.
Fatih M. Uckun, M.D., Ph.D.

Clinical Associate Professor
Manouchehr Azad, M.D.

Clinical Assistant Professor
Robert Haselow, M.D.
Douglas Olson, M.D.
David G. Smith, M.D.

Clinical Instructor
Virgil Fallon, M.D.

Instructor
Bruce Gerbi, M.S.

Research Associate
Firmin C. Deibel, Ph.D.

Elective Courses
5505f,w,s,su. EXTERNSHIP IN RADIATION
THERAPY. (Cr ar; prereq regis med)

5506f,w,s,su. CANCER DIAGNOSIS AND
TREATMENT. (Cr ar; prereq regis med)

5507f,w,s,su. ADVANCED EXTERNSHIP IN
RADIATION THERAPY. (Cr ar; prereq regis med)

5508f,w,s,su. SPECIAL PROBLEMS IN RADIA
TION BIOLOGY. (Cr ar)
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Descriptions of Selected Courses

5583. DIAGNOSIS, EVALUATION, AND CARE
OF ADULTS AND CHILDREN WITH CANCER.
(9 cr)

5170f. RADIOLOGICAL PHYSICS. (3 cr)

5171w. MEDICAL NUCLEAR PHYSICS. (3 cr)

5172s. RADIATION BIOLOGY. (3 cr)

5173w. PHYSICS OF RADIATION THERAPY. (3
cr)

5174s. PHYSICS OF DIAGNOSTIC RADIOLOGY.
(3 cr)

534Of,w,s,su. SPECIAL PROBLEMS IN RADIA
TION THERAPY. (Cr ar)

5512f,w,s,su. DOSIMETRY OF INTERNAL AND
EXTERNAL RADIATION. (l cr)

5540f,w,s,su. SPECIAL PROBLEMS IN RADIO
LOGICAL PHYSICS. (Cr ar)

5800. RADIATION ONCOLOGY PATHOLOGY.
(Cr ar)

Advanced Credit Courses
For a description and complete list of 8xxx courses,
see the Graduate School Bulletin.

Urology (Urol)

Elwin E. Fraley, M.D., professor and
head

Professor

Ricardo Gonzalez, M.D.

Clinical Professor

Clyde Blackard, M.D.
Ahmad Orandi, M.D.

Associate Professor

Alexander Cass, M.D.
John Hulbert, M.D.
Pratap Reddy, M.D.
A. Ami Sidi, M.D.
Robert Vessella, Jr., Ph.D.

Clinical Associate Professor

David M. Anderson, M.D.
Robert Geist, M.D.
Keith W. Kay, M.D.

Assistant Professor

Hossein Aliabadi, M.D.
Jonathan Li, M.D.

Clinical Assistant Professor
Stanley J. Antolak, Jr., M.D.
Paul Hartig, M.D.
Gerald Koos, M.D.
Bruce E. Linderholm, M.D.
Marcos Pinto, M.D.
William E. Price, M.D.
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Instructor

Cesar Ercole, M.D.

Clinical Instructor

William H. Card. M.D.
John P. Cooper, M.D.
Everette Duthoy, M.D.
Charles Ehlen, M.D.
Robert D. Hisher, M.D.
George Haikel, M.D.
David S. Halsted, M.D.
Harold Hoppemann, M.D.
Patrick Kavaney, M.D.
Rodger R. Lundblad, M.D.
Nizamuddin Maruf, M.D.
Jerome S. Mayersak, M.D.
Gerald D. McEllistrem, M.D.
C. Richard McKinley, M.D.
Steven Ortlip, M.D.
Michael Pergament, M.D.
Steven Schwartz, M.D.
William C. Sharer, M.D.
John A. Soucheray, M.D.
Neil A. Stein, M.D.
Theodore H. Sweetser, M.D.
Shin Tanaka, M.D.
Ero! Uke, M.D.
Albert L. Walonick, M.D.

Research Associate

Sara Li, Ph.D.
Heidi Haaf, Ph.D.

Elective Course
5180. EXTERNSHIP IN UROLOGY. (Cr ar; prereq
regis med)

1

1
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Resources and Policies

Resources

This biennial bulletin focuses on under
graduate offerings in medical technol
ogy, mortuary science, and occupational
and physical therapy on the Twin Cities
campus of the University of Minnesota.

The Class Schedule, distributed with
registration materials before the
registration period each quarter, lists
course offerings with prerequisites, class
hours, rooms, and instructors. It also
includes registration instructions, final
exam schedules, and other useful
information.

Information about evening courses
and summer school offerings is con
tained in the Extension Classes Bulletin
and Summer Session Bulletin, respec
tively.

Policies
Bulletin Use-The contents of this
bulletin and other University bulletins,
publications, or announcements are
subject to change without notice.
University offices can provide current
information about possible changes.

Equal Opportunity-The University of
Minnesota is committed to the policy
that all persons shall have equal access
to its programs, facilities, and employ
ment without regard to race, religion,
color, sex, national origin, handicap, age,
veteran status, or sexual orientation. In
adhering to this policy, the University
abides by the Minnesota Human ,Rights
Act, Minnesota Statute Ch. 363; by the
Federal Civil Rights Act, 420.S.C.
20000e; and by the requirements of Title
IX of the Education Amendments of
1972; by Sections 503 and 504 of the
Rehabilitation Act of 1973; by Executive
Order 11246, as amended; 38 U.S.C.
2012, the Vietnam Era Veterans Read
justment Assistance Act of 1972, as
amended; and by other applicable
statutes and regulations relating to
equality of opportunity.
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Inquiries regarding compliance may
be directed to Patricia A. Mullen,
Director, Office of Equal Opportunity
and Affirmative Action, 419 Morrill Hall,
University of Minnesota, 100 Church
Street S.E., Minneapolis, MN 55455
(612/624-9547), or to the Director of the
Office of Civil Rights, Department of
Education, Washington, DC 20202, or to
the Director of the Office of Federal
Contract Compliance Programs, Depart
ment of Labor, Washington, DC 20210.

Accredidation

The University of Minnesota is fully
accredited by the North Central Associa
tion of Colleges and Secondary Schools.

Postal Statement
Volume 92, Number 10
August 1, 1989

University of Minnesota Bulletin
(USPS 651-720)

Published by the University of Minne
sota, Student Support Services, Publica
tions and Communications Office, 150
Williamson Hall, 231 Pillsbury Drive
S.E., Minneapolis, MN 55455; once in
February, May, and June; twice in April
and September; three times in August;
and four times in July. Second-class
postage paid at Minneapolis, Minnesota.

POSTMASTER: Send address changes to
University of Minnesota Bulletin,
Student Support Services, 110 William
son Hall, 231 Pillsbury Drive S.E.,
Minneapolis, MN 55455.





Introduction

University Regents
Charles H. Casey, West Concord, Chair
Elton A. Kuderer, Fairmont, Vice Chair
Wendell R. Anderson, Wayzata
M. Elizabeth Craig, Minnetonka
Jack P. Grahek, Ely
Jean Keffeler, Minneapolis
Alan Page, Minneapolis
Mary Page, Olivia
David K. Roe, Minneapolis
Darrin Rosha, Owatonna
Stanley D. Sahlstrom, Crookston
Mary T. Schertler, St. Paul

University Administrators
Nils Hasselmo, President
Gordon M. Donhowe, Senior Vice

President for Finance and Operations
C. Eugene Allen, Acting Vice President

for Agriculture, Forestry, and Home
Economics

Nicholas K. Barbatsis, Acting Vice
President for Student Development

Shirley M. Clark, Acting Provost and
Vice President for Academic Affairs

William P. Donohue, Acting Vice
President and General Counsel

Richard B. Heydinger, Vice President for
External Affairs

Cherie R. Perlmutter, Acting Vice
President for Health Sciences

Campus Contacts
Medical Technology: Karen Karni, Box

198 UMHC, University of Minnesota,
420 Delaware Street S.E., Minneapo
lis, MN 55455. Offices at 15-170
Phillips-Wangensteen Building
(612/625-9490).

Mortuary Science: Earl L. Burger, Box
740 UMHC, Harvard and East River
Road, Minneapolis, MN 55455.
Offices at A275 Mayo, 401 Church
Street S.E. (612/624-6464).

Occupational Therapy: Rondell
Berkeland, 378 Children's Rehabilita
tion Center, University of Minnesota,
426 Church Street S.E., Minneapolis,
MN 55455 (612/626-5887).
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Physical Therapy: John Allison, 377
Children's Rehabilitation Center,
University of Minnesota, 426 Church
Street S.E., Minneapolis, MN 55455
(612/626-5887).

Overview
This bulletin contains information about
the following undergraduate programs
in the health sciences at the University
of Minnesota: medical technology,
mortuary science, occupational therapy,
and physical therapy. Also included is
information about several related
undergraduate health sciences offerings.
Graduate programs are described in the
Graduate School Bulletin.

The University of Minnesota health
sciences are academic and service units
including the Schools of Dentistry,
Medicine, Nursing, and Public Health;
the Colleges of Pharmacy and Veterinary
Medicine; University of Minnesota
Hospital and Clinic (UMHC); and
numerous programs within these
schools. The health sciences units share
a three-fold mission of service, educa
tion, and research.

Health sciences facilities are located
in a complex of buildings on the East
Bank of the Minneapolis campus,
including the Mayo Memorial Building,
Malcolm Moos Health Sciences Tower,
Health Sciences Unit F, and the Phil
lips-Wangensteen Building. Close to or
connected with the complex are several
facilities of the Jackson-Owre-Millard
Lyon quadrangle, University of Minne
sota Hospital and Clinic, Variety Club
Heart Hospital, Masonic Cancer Center,
Dwan Variety Club Cardiovascular
Research Center, Veterans of Foreign
Wars Cancer Research Center, and
Children's Rehabilitation Center.
Extensive resources and services of the
Bio-Medical Library, including the
Learning Resources Center, are housed
in Diehl Hall.

These facilities provide clinical
learning, research, and internship sites
for many students. The hospitals are



excellent research centers, not only for
studying diseases, healthy physiological
processes, and environmental health
problems, but also for developing new
procedures and delivering expert health
care. The proximity of the health
sciences units to each other and to the
rest of the campus facilitates interde
partmental communication and under
scores the interdisciplinary nature of
health professions. The health sciences
units also maintain affiliations with
many hospitals and other health care
facilities around the Twin Cities, which
afford students access to a wide spec
trum of health care situations.

Admission
Each health science unit sets its own
standards and requirements for admis
sion. All units, however, require a strong
background in the natural sciences
(specifically, biology and chemistry), as
well as in the social and behavioral
sciences. They also strongly recommend
that applicants be keenly and genuinely
interested in human services and that
they be sincerely committed to promot
ing the health and general welfare of the
community.

Students generally enter the pro
grams described in this bulletin at the
beginning of their junior year, after they
have completed the required preprofes
sional courses. To discourage students
from focusing too narrowly on a field of
specialization and to ensure that all
students will receive a broad general
education in the liberal arts, certain
minimum requirements in several
liberal arts categories have been estab
lished. To qualify for admission to most
of the professional programs, students
are expected to complete these group
distribution requirements as specified in
the individual program sections of this
bulletin. In addition, students must
complete specified preprofessional
courses, some of which fulfill group
distribution requirements.

Financial Aid

Students already enrolled at the
University in day school and seeking
admission to one of these programs
should obtain an Application for Change
of Status or College from the Office of
Admissions, 240 Williamson Hall, Uni
versity of Minnesota, 231 Pillsbury
Drive S.E., Minneapolis, MN 55455.
Students from outside the University
should obtain an Application for Under
graduate Admission from the Office of
Admissions. Application procedures and
admission standards for individual units
are described in the individual program
sections of this bulletin.

Students planning to enroll in one of
the programs described in this bulletin
should begin their planning early.
Advisers are available in the College of
Liberal Arts Pre-Health Sciences
Advising Office to help.

Expenses
Thition assessed at the University
generally changes annually, subject to
approval by the regents. The most up-to
date information about tuition and other
fees, including the student services fee,
appears in the quarterly Class Schedule.
All tuition and fee charges are subject to
change.

Students in some programs should
plan for additional expenses, such as
charges for uniforms, special equipment,
and insurance. These program-related
expenses are described in the individual
program sections of this bulletin.

Financial Aid
The Office of Student Financial Aid
(OSFA) offers students financial assis
tance, including student employment
and financial advising.

For most financial aid programs,
students should submit application
materials in January or February to be
eligible for aid the following fall. Most
aid programs require a completed
American College Testing-Family
Financial Statement (ACT-FFS) and a
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supplemental form, which is only
available from the Office of Student
Financial Aid. Most aid is awarded on
the basis of financial need and the
availability of funds. For more informa
tion, contact the Office of Student
Financial Aid, 210 Fraser Hall, 106
Pleasant Street S.E., Minneapolis, MN
55455 (612/624-1665).

The OSFA-Student Employment
Center posts job vacancies and refers
qualified students for interviews in a
variety of jobs on campus and off
campus. The center is located in 120
Fraser Hall, Minneapolis campus (612/
624-8070).

Residency and Reciprocity
To qualify for resident tuition rates,
students must demonstrate their
eligibility by fulfilling residency require
ments. To request a change in residency
status, students should contact the
residency counselor in the Office of
Admissions, 240 Williamson Hall. All
reclassification requests must be made
in writing.

Residents of Wisconsin, North
Dakota, or South Dakota may qualify for
reciprocity privileges, meaning they will
not pay the considerably higher tuition
rates that nonresidents generally pay.
(What is paid will depend on the state of
residence and the admitting program.)
In some cases, students granted recip
rocity will be given the same priority
consideration for admission that Minne
sota residents are given. Applications for
reciprocity must be made at the begin
ning ofeach academic year. For informa
tion and application forms, check with
the home state reciprocity office.

Some programs limit nonresident
enrollment. Consult the individual
program sections of this bulletin for
details.
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Health Sciences Student
Services
Pre-Health Sciences Advising-The
College of Liberal Arts Pre-Health
Sciences Advising Center, 30 Johnston
Hall, is a centralized resource offering a
wide range of services to University
students and others. Staff specialists
offer advising services such as assis
tance with course planning and registra
tion, evaluation of coursework already
completed, and information about
admission requirements and application
or testing procedures. Staff also assist
individuals in exploring various health
care fields and careers. Programs
covering several topics relating to health
sciences majors and careers are spon
sored throughout the year.

A health sciences library is available
for use in 30 Johnston Hall. It contains a
collection of bulletins from schools
throughout the country with health
related programs, occupational files with
information about health sciences
professions, and general reference
materials about health care fields.

For more information or to arrange
an advising appointment, call 612/624
9006.

Minority Program-The Health
Sciences Minority Program (HSMP) is
committed to the recruitment and
retention of minority persons who come
from groups underrepresented in the
health professions. At the undergradu
ate level, the program provides summer
enrichment programs and a minority
pre-health sciences student organiza
tion. Tutoring and special classes are
offered through the Martin Luther King
Center.

Special services offered by the Health
Sciences Minority Program include one
to-one advising, interviews with health
sciences faculty, scholarships for
entrance test preparation programs, and
training for admissions interviews. The
Health Sciences Minority Program will
also provide information on a variety of



health careers and their admission
requirements and competitiveness. For
students with special interests, short
term research experiences can be
arranged.

The office is located at W61 Centen
nial Hall (entrance at 425 Harvard
Street S.E.), 612/624-9400.

Council for Health Interdisciplinary
Participation-The Council for Health
Interdisciplinary Participation (CHIP) is
an interdisciplinary student service
organization dedicated to enhancing the
quality of life and education of students
in dentistry, medicine, nursing, phar
macy, public health, and the allied
health sciences. Activities include
noontime lectures, evening workshops,
and weekend symposia in areas such as
bioethics, international health, alterna
tive health care, and women's issues.
CHIP publishes a monthly newsletter
featuring announcements of upcoming
health sciences events, volunteer
opportunities, and articles about topics
of current interest to students. CHIP
headquarters are located in an informal,
comfortable lounge at 1-425 Moos Health
Sciences Tower. For more information,
call 612/625-7100.

Academic Policies and
Regulations
Grading-Students have a choice of two
grading systems: A-B,C-D-F or Satisfac
tory-No Credit (S-N). Each academic
unit determines which courses, and
what percentage of courses, its students
can take under the S-N system. Some
courses, usually required preprofessional
and professional- courses, may be taken
A-F only; others may be taken under
either system. See the appropriate
program section of this bulletin for
grading regulations in a specific pro
gram. The quarterly Class Schedule
contains detailed information on grading
policies and practices.

Academic Policies and Regulations

Grade Reports and Transcripts-The
academic records of all health sciences
students on the Twin Cities campus are
maintained by the Office of the Regis
trar. These records show all courses for
which students were registered beyond
the second week of each quarter and the
grades or symbols earned for those
courses. Transcripts are available on
request from the Transcript Service, 155
Williamson Hall, University of Minne
sota, 231 Pillsbury Drive S.E., Minnea
polis, MN 55455.

Academic Standing-Each academic
unit establishes its own criteria and
procedures for monitoring students'
academic progress and determining
whether students are progressing
satisfactorily toward a degree. In most
units, students must maintain a 2.00
grade point average and satisfy certain
other criteria. For information about the
policies and procedures of the individual
units, see the program sections of this
bulletin.

Access to Student Educational
Records-In accordance with regents'
policy on access to student records,
information about a student generally
may not be released to a third party
without the student's permission. The
policy also permits students to review
their educational records and to chal
lenge the contents of those records.

Some student information-name,
address, telephone number, dates of
enrollment and enrollment termination,
college and class, major, adviser,
academic awards and honors received,
and degrees earned-is considered
public or directory information. To
prevent release of such information
outside the University while in atten
dance at the University, a student must
notify the records office on his or her
campus.

Students are notified annually of
their right to review their educational
records. The regents' policy, including a
directory of student records, is available
for review at the Information Center in

7
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Williamson Hall, Minneapolis, and at
records offices on the other campuses of
the University. Questions may be
directed to the Office of the Registrar,
150 Williamson (612/625-5333).

Grievance Procedures and
Appeals-Students who have com
plaints or criticism about the content or
conduct of a course have recourse
through well-established grievance
procedures. Students are expected to
confer first with the course instructor. If
no satisfactory solution is reached, the
complaint should be presented to the
department, school, or program head. If
these informal processes fail to reach a
satisfactory resolution, the department's
committee on academic freedom and
responsibility will be assembled to hear
the evidence. Further appeals go to
college-level and University-level
committees.

Staff advisers in the college offices
are competent sources for interpretation
of college procedures or regulations, and
they can often suggest suitable alterna
tives when a problem is involved.

Other sources of assistance include
the Student Ombuds Service (102
Johnston Hall), a student-fee supported
service that helps students resolve
problems, and the CLA Student Inter
mediary Board, the college's official
student organization (101 Johnston
Hall).

Using the Course
Descriptions
The course descriptions in this bulletin
are primarily for courses offered by the
health sciences academic units and
taught by members of the program
faculty or by cooperating faculty mem
bers from other educational units of the
University. Descriptions of courses
offered by the individual units appear at
the end of the program sections of this
bulletin. Meeting hours, days, and rooms
for these courses are listed in the
quarterly Class Schedule.
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For complete listings and descriptions
of courses taught by other educational
units of the University, see the bulletins
of those units.

Course Numbers and Symbols
Courses primarily for freshmen and
sophomores are numbered 1000 through
1998; for juniors and seniors, 3000
through 3998; for juniors, seniors, and
graduate students, 5000 through 5998.
Courses numbered 8000 and above are
open only to graduate students. The
following symbols are used throughout
the descriptions:

t All the courses preceding this
symbol must be completed before credit
will be granted for any quarter of the
sequence.

§ Credit will not be granted if the
equivalent course listed after this
symbol has been taken for credit.

en Concurrent registration is allowed
(or required) in the course listed after
this symbol.

# Registration Override Permit,
completed and signed by the instructor,
is required for registration.

~ Registration Override Permit,
completed and signed by the division,
department, or school offering the
course, is required for registration.

A hyphen between course numbers
(e.g., 3142-3143-3144) indicates a
sequence of courses that must be taken
in the order listed.

A comma between course numbers
(e.g., 1234, 1235, 1236) indicates a series
of courses that may be entered any
quarter.





Program in Medical Technology

General Information
Development and Objectives

The program in medical technology was
established at the University of Minne
sota in 1923 to prepare men and women
for professional work in clinical labora
tory procedures and for advanced study
in the basic sciences and medical technol
ogy. This program attempts to provide
both a strong foundation in basic sciences
and experience in the clinical laboratory.

The medical technologist performs
various diagnostic procedures used in the
diagnosis, treatment, and monitoring of
disease. Using chemicals, reagents, and
complex instruments, technologists
analyze blood and other body fluids. They
identify organisms that cause disease,
determine blood compatibility, and
identify coagulation disorders.

As a general rule, a student who has
excelled in scientific subjects in high
school will succeed in medical technology.

As complexities of clinical laboratories
increase, many medical technologists
specialize in blood banking, hematology,
microbiology, chemistry, immunology,
coagulation, administration, computer
science, education, quality assurance,
and other areas. There are opportunities
for graduates to work in hospital labora
tories, clinics, physicians' offices, public
health agencies, research, and industry.

Admission
The curriculum in medical technology
consists of the preprofessional program
in the College of Liberal Arts or its
equivalent at some other regionally
accredited institution and the profes
sional program in the Division of Medical
Technology, which is part of the Depart
ment of Laboratory Medicine and
Pathology of the Medical School.

Admission to the Preprofessional
Program-The student in the preprofes
sional program must meet the admission
criteria and is subject to the academic
regulations of the College of Liberal Arts
(or their equivalent at another institu-
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tion). For complete information, consult
the College of Liberal Arts Bulletin.

Qualified applicants may enter the
College of Liberal Arts at the beginning
of any quarter, but the preprofessional
sequence outlined is based on entrance
to the professional program in the fall
quarter of year three or four, depending
on completion of prerequisites.

Admission to the preprofessional
program does not assure admission to
the professional program.

It is recommended that prospective
students take mathematics, physics,
chemistry, and biology in high school.

Admission to the Professional
Program-For admission to the
Division of Medical Technology, the
student must have completed 90 quarter
credits, including the required courses.
The major criterion for admission is sat
isfactory academic performance as
judged by the student's grade point
average in required courses. Students
are usually admitted once a year for the
fall quarter. Admission to the profes
sional program is competitive because of
the limited number of students that can
be accommodated in the teaching and
clinical facilities.

Students in residence at the Univer
sity of Minnesota who expect to complete
the requirements for admission to the
professional program must file a Re
quest for Change of College Within the
University form with the Office of
Admissions by May 30. Those who have
sufficient credits but have course
deficiencies should consult with advisers
in the Medical Technology Office
regarding their status.

Students from other regionally
accredited colleges and universities may
transfer to the University of Minnesota
to complete the program in medical
technology. Courses completed that are
equivalent to those offered at the
University of Minnesota are accepted to
satisfy the requirements for admission
to the Division of Medical Technology.
Students transferring from other
colleges may obtain the Application for



Admission from the Office of Admis
sions, 240 Williamson Hall, 231
Pillsbury Drive S.E., Minneapolis, MN
55455. These applications must be filed
with the Office of Admissions by May 30.
lt is strongly advised that transfer
students ascertain their status by
writing to the Director, Division of
Medical Technology, Box 198 UMHC,
University of Minnesota, 420 Delaware
Street S.E., Minneapolis, MN 55455, so
that, if necessary, they may complete
required courses during the summer
session.

Immunizations-All students in the
medical technology program are ex
pected to arrange appointments at the
Boynton Health Service for necessary
immunizations before assignment to the
clinical courses of the professional
program. This procedure is required as a
protection for students.

Registration Procedures and Advisers

Students registering for the first time at
the University of Minnesota, as new
freshmen in the preprofessional program
or as transfer students with less than
two full years of previous college work,
are expected to participate in a special
two-day orientation-registration pro
gram. As part of this two-day program,
students consult with an adviser in the
Medical Technology Office for selection
of courses and approval of their registra
tion.

Students admitted to the professional
program will receive instructions and
information about registration proce
dures from the Medical Technology
Office in advance of the fall quarter
registration period.

All students, whether in the prepro
fessional curriculum in the College of
Liberal Arts or in the professional
curriculum in the Division of Medical
Technology, are expected to plan their
class schedule each quarter with an
adviser in the Medical Technology
Office.

General Information

Satisfactory Progress

Students in the professional program
are subject to the regulations estab
lished by the Division of Medical
Technology.

Students are expected to maintain
satisfactory academic progress in the
medical technology program. Any
student not making satisfactory progress
may be placed on scholastic probation
upon recommendation of the Student
Concerns Committee. This committee is
composed of members of the faculty of
the Division of Medical Technology and
student representatives.

Students who fail to earn satisfactory
grades after being on probation for one
quarter may be dropped from the
program. If a student fails to maintain
satisfactory performance in any course
or in any laboratory area while regis
tered in this division, the student's
record will be reviewed by the Student
Concerns Committee. If, after investiga
tion and conference with the student,
the committee judges it inadvisable for
the student to continue in the curricu
lum, the student will be notified.

A student's work is considered
unsatisfactory when she or he earns less
than a C grade average (2.00 grade
points for each credit) for all credits
earned in a given year or a given
quarter. In addition, a student must
earn a minimum grade of C in selected
courses in the curriculum in order to
enroll in related clinical practice.

If a student receives an unsatisfac
tory grade in one course, remedial work
in the course may be provided, if
possible; if not, the student must repeat
the course the next time it is offered. If a
student receives unsatisfactory grades in
more than one course, either concur
rently or in different quarters, the
matter will be referred to the Student
Concerns Committee for investigation
and action. Ordinarily, unsatisfactory
grades in two courses will be sufficient
basis for discontinuation.
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Satisfactory performance is consid
ered to be not only a passing level in
technical skill and theoretical knowl
edge, but also complete personal integ
rity and honesty.

Graduation

The minimum requirements for gradu
ation are completion of the curriculum
requirements and a total of 180 credits
with 360 grade points, an average of
2.00 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 courses in the professional program
with a grade point average of at least
3.00 may graduate "with distinction,"
and those with a grade point average of
3.60 or higher may graduate "with high
distinction."

Application for a degree must be filed
with the Office of Registration, Student
Records, and Scheduling (150 William
son Hall) three quarters before the time
of graduation. Students completing the
hospital clinical courses any time before
January will be eligible to participate in
graduation ceremonies.

Certification and Placement

Graduates from the Division of Medical
Technology of the University of Minne
sota are eligible to take national exami
nations for certification as medical
technologists or clinical laboratory
scientists. These examinations are
conducted by national certifying agen
cies. Many institutions require certifica
tion for employment.

Program graduates are assisted in
finding employment by advisers in the
Medical Technology Office. Notices of
employment opportunities in the field
are received from all parts of the United
States and are posted in this office as an
aid to students.

Student Organizations

Students in the professional or prepro
fessional program are represented on
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the Medical Technology Council by
elected members from each class. The
purpose of the Medical Technology
Council is to promote student-faculty
relationships, to sponsor social and
educational activities, and to consider
matters affecting students in the
program.

Students in the undergraduate
program in medical technology are
eligible for student membership in the
American Society for Medical Technol
ogy. Students in medical technology are
also eligible to participate in the activi
ties of the Council for Health Interdisci
plinary Participation (CHIP) and other
University student organizations. For
more information, see the introduction
to this bulletin.

Curricular Requirements
Bachelor of Science Program

To help students achieve the goals of a
liberal education, the Division of Medical
Technology expects each student to
distribute some part of his or her
coursework in areas of study outside of
the major or other related areas of
study. To integrate the goals of both a
liberal and a professional education in a
manner appropriate to a baccalaureate
curriculum in medical technology, the
program stresses vigorous training in
the physical and biological sciences, with
special emphasis on acquiring a knowl
edge of chemistry that is basic to all
facets of laboratory medicine. The
program is designed to include not only
factual information but also thorough
instruction in scientific attitudes and
methods. Training in technical skills
augments the broad base of knowledge
in both general and specific areas of the
natural sciences.

In addition to specific required
courses, general education requirements
include a minimum of 8 to 10 credits
selected from each of the three liberal
education categories listed below. The
distribution requirements may be
fulfilled at any time before graduation.



Curricular Requirements

The credits in each category must be
earned in courses in at least two differ
ent departments. They do not have to be
completed during the preprofessional
years. Consult the College of Liberal
Arts Bulletin for a complete listing of
courses commonly used to meet distribu
tion requirements.

Students should be aware that they
must take elective credits in addition to
the minimum distribution requirements
to complete the 180 credits required for
graduation.
Group A-Language, Logic, Mathematics, and the

Study ofArgument
Foreign Language
Linguistics
Mathematics
Speech

Group C-The Individual and Society
Anthropology
Classics
Economics
History
Humanities
Philosophy
Psychology
Sociology

Group D-Literary and Artistic Expression
Art History
Arts, Studio
English Literature
Humanities
Music
Theatre Arts

Preprofessional Program-Students
register in the College of Liberal Arts
(CLA) or another comparable college for
the preprofessional program. The
following courses or their equivalents
must be completed before admission to
the professional program. (Quarter
credits are indicated in parentheses.)

CBN 300l-Elementary Anatomy (5)
BioI 1009-General Biology (5)
Chern 1004-1005-General Principles

(10)
Chern 3100-Quantitative Analysis (3)
Chern 310l-Quantitative Analysis

Laboratory (2)
Chern 3301-3302-0rganic Chemistry

(8)
Chern 3305-3306-0rganic Chemistry

Laboratory (4)
Completion of the freshman composition

requirement as defined by CLA.
Math 1111 or Math 1201 or Math 1211

College Algebra or Pre-Calculus or
Calculus (5)

MedT 101O-0rientation in Medical
Technology (1)

Phys 1041-1042-Introductory Physics
(8)

Phys 1045-1046-Physics Laboratory (2)
SAHP 5210-Terminology of the Health

Sciences is strongly recommended.
Electives satisfying distribution require

ments to make a total of 90 credits.
Other courses that are equivalent or

more comprehensive may be substituted
for the required courses. Students
planning to pursue graduate programs
should take Math 1211-1221-1231 and
Phys 1104-1105-1106 or Phys 1271-1281
1291. Students should complete the
freshman composition requirement
immediately upon entering the Univer
sity.

Students who transfer into the
preprofessional program after the
freshman year are exempted from the
MedT 1010 requirement. The credit
earned in this course does not count
toward a B.S. degree.

Spring
Gen BioI 1009 (5)
Group D (4-5)
Elective

Organic Chern 3302/3306 (6)
Anat: CBN 3001 (5)
Elective

Winter
Gen Chern 1005 (5)
Group C (4-5)
Group A (4-5)

Organic Chern 3301/3305 (6)
Phys 1042/1046 (5)
Group D (4-5)

FIRST YEAR

The following program schedule is suggested for the preprofessional years (credits
in parentheses):

Fall
Gen Chern 1004 (5)
Engl Comp 1011 (5)
Math 1111 or 1201 or 1211 (5)
MedT 1010 (1)

SECOND YEAR Quant Chern 3100/3101 (5)
Phys 1041/1045 (5)
Group C (4-5)
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Professional Program-Students
register in the Division of Medical
Technology for the professional program.
The following courses must be completed
to satisfy requirements for graduation.
(Quarter credits are indicated in paren
theses.)

Math 1201 or 1211 or 1221 or Stat 1001
or 3091 (5)

CLS 5765-Hematology Morphology (4)
MdBc 5300, 5301-Biochemistry (7)
MedT 50l0-Introduction to Clinical

Laboratory Science (2)
MedT 5011-Introduction to Urinalysis

(1)
MedT 5064, 5065-Introduction to

Clinical Immunohematology (5)
MedT 5077, 5078-Hematology, He

mostasislInstrumentation (6)
MedT 5082-Applied Clinical Chemistry

(4)
MedT 5084-Applied Clinical Virology

(1)
MedT 5085-Applied Clinical Hematol

ogy (4)
MedT 5086-Applied Clinical Immu

nohematology (4)
MedT 5088-Applied Diagnostic Micro

biology (4)
MedT 5IOo-VirologylMycologyJParasi

tology (3)
MedT 5102-Principles of Diagnostic

Microbiology (5)

MedT 5112-Introduction to Clinical
Chemistry (5)

MedT 5113-Principles of Clinical
Chemistry (6)

MedT 5127-Introduction to Manage
ment and Education (1)

MicB 5235-Microorganisms and
Disease (4)

Phsl 5100-Human Physiology (5)

Elective Courses:
LaMP 5I77-Pathology (4) strongly

recommended
EBB 5116-Introduction to Animal

Parasitology (5)
GCB 3022-Genetics (4)
GCB 5015-Histology (5)
MicB 5218-Immunology (3)
MedT 5090-Special Laboratory Meth

ods (2)
MedT 5092-Honors Program in Labora-

tory Methods (5)

Other courses in economics, business,
and computer science are recommended
but not required.

The clinical courses (MedT 5082,
5084, 5085, 5086, and 5088) consist of
application of basic methods and
techniques in chemistry, virology,
hematology, immunohematology, and
microbiology in the clinical laboratories
of the University of Minnesota Hospital
and other affiliated institutions. These
courses are offered each quarter and

The following program schedule is suggested for the professional years (credits in
parentheses):

Fall Winter Spring Summer Session

THIRD
YEAR

FOURTH
YEAR

Elective
Biochem 5300 (4)
Micro 5235 (4)

MedT 5010 Intro CLS (2)
MedT 5077 Heme (3)
MedT5100

VirlMycollParasit (3)
MedT 5011 Urinalysis (1)

Engl Comp 3033 (4)
Biochem 5301 (3)
Phsl305115100

preferred (5)

MedT 5112 Chern (5)
MedT 5102 Micro (5)
MedT 5078 Hemostasisl

Instrumentation (3)
MedT 5127 MgmtlEd (1)

Elective
Math (5) or Stat (4)
LaMP 5177 (Path) or

Elective

MedT 5113 Chern (6) Clin Rot (8-9)
MedT 5064/5065 or

Immunohematology(5) Electives
CLS 5765 Heme

Morphology (4)

FIFTH
YEAR
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Clin Rot (8-9)
or
Electives

Clinical Courses only if needed
(Two quarters [17 credits] of
clinical courses are required)



each summer term. Assignment to these
courses is made on an individual basis
and is contingent upon the availability of
space in the clinical facilities as well as
satisfactory completion of prerequisite
coursework and elective coursework
required for graduation.

A minimum grade of C is required in
each introductory course in order to
enroll in each related clinical course. The
introductory and related clinical courses
are:
Introductory Courses Related Clinical Courses
MedT 5064, 5065 MedT 5086
MedT 5077, 5078, CLS 5765 MedT 5085
MedT 5011, 5112, 5113 MedT 5082
MedT 5100,5102 MedT 5084,5088

Registration in courses in Continuing
Education and Extension (CEE) concur
rently with registration in clinical
courses requires the consent of the
director of the Division of Medical
Technology. A maximum of five quarter/
semester credits may be taken in CEE
concurrently with the clinical courses.

Master of Science Program

Graduate work in the field of clinical
laboratory science is available for the
qualified candidate who wishes to
prepare for a career of investigation and
teaching in the area of clinicallabora
tory methods. A master of science degree
program in clinical laboratory science is
offered by the Graduate School. The
program is offered only under Graduate
School Plan A (master's degree with
thesis). Each student is required to
complete a thesis involving independent
research in one of the subareas of this
field under the direction of an adviser.

Admission requirements include a
bachelor's degree from an accredited
institution of higher learning with
sufficient scholarly attainment in
chemistry and the biological sciences to
justify graduate work in these areas.

More information about the program
is available in the Graduate School
Bulletin. For detailed information,
contact Linda Kenny, Graduate Pro
grams Coordinator, Box 198 UMHC, 420
Delaware Street S.E., Minneapolis, MN
55455 (612/625-0441).

Medical Technology Courses

Medical Technology Courses
(MedT)

1010. ORIENTATION IN MEDICAL TECHNOL
OGY. (1 cr [no cr toward degree))
Orientation to the profession of medical technology.

5010. INTRODUCTION TO CLINICAL LABORA·
TORY SCIENCE. (2 cr; prereq registered in
Professional Medical Technology Program)
Basic lab techniques. Centrifuges, analytical
balances, photometry. Microscopy and pipetting.
Calculations and quality control. Blood collection and
specimen handling. Safety.

5011. INTRODUCTION TO URINALYSIS. (1 cr)
Basic techniques in the chemical and microscopic
study of urine. Lecture and laboratory.

5064. INTRODUCTION TO CLINICAL IMMU
NOHEMATOLOGY. (3 cr; prereq MicB 5235)
Lecture. Fundamental principles of blood grouping,
antibody identification, compatibility testing,
serology and immunology.

5065. INTRODUCTION TO CLINICAL IMMU
NOHEMATOLOGY. (2 cr; prereq MicB 5235)
Lab exercises illustrating basic techniques used in
blood grouping, antibody identification, compatibility
testing and detection of antibodies by serological and
immunological methods.

5077. HEMATOLOGY I: BASIC TECHNIQUES. (3
cr)
Theory and application of basic principles and
techniques in clinical hematology. Lecture and
laboratory.

5078. HEMATOLOGY II: HEMOSTASIS/
INSTRUMENTATION. (3 cr; prereq 5077)
Theory and application of basic principles and
techniques in hemostasis and hematology instrumen
tation. Lecture and laboratory.

5082. APPLIED CLINICAL CHEMISTRY. (4 cr;
prereq 5112, 5113)
Application of basic methods and techniques in
chemistry in the clinical chemistry laboratory.

5084. APPLIED CLINICAL VIROLOGY. (1 cr;
prereq 5064, 5065, 5100, 5102)
Application of basic methods and techniques in the
virology laboratory.

5085. APPLIED CLINICAL HEMATOLOGY. (4 cr;
prereq 5077,5078, CLS 5765)
Application of methods and techniques in clinical
hematology, morphology, and hemostasis.

5086. APPLIED CLINICAL IMMUNOHEMATOL·
OGY. (4 cr; prereq 5064, 5065)
Application of basic techniques and methods in
serology and immunology in the clinical laboratory.
Blood grouping, compatibility testing, and immunol
ogic procedures.
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5088. APPLIED DIAGNOSTIC MICROBIOLOGY.
(4 cr; prereq 5100, 5102)
Identification of bacteria by biochemical and
microscopic techniques. Correlation with clinical
cases. Identification of parasites and fungi.

5090. SPECIAL LABORATORY METHODS. (2 cr)
Assignment on an individual basis to one of a wide
variety of special areas of experience in the clinical
laboratory; field experience.

5092. HONORS PROGRAM IN LABORATORY
METHODS. (5 cr)
Individual assignment to special projects or research
with more intensive treatment in theory in one of the
clinical areas of chemistry, hematology, immunohe
matology, or microbiology.

5100. VIROLOGYIMYCOLOGYIPARASITOLOGY
FOR MEDICAL TECHNOLOGISTS. (3 cr; prereq
MicB 5235)
Basic aspects oflaboratory diagnosis of viral, fungal,
and parasitic infections; part of the curriculum in
medical technology. Lecture.

5102. PRINCIPLES OF DIAGNOSTIC MICROBI
OLOGY. (5 cr; prereq MicB 5235)
Current techniques used in the laboratory diagnosis
of infectious disease; isolation and identification of
bacteria and yeast; antimicrobial susceptibility
testing.

5112. INTRODUCTION TO CLINICAL CHEMIS
TRY. (5 cr; prereq 3100-3101, MdBc 5300-5301)
Basic concepts and techniques in clinical chemistry.
Quality control, approaches to methods comparison,
spectrophotometry and fluorometry and chromatog
raphy techniques such as electrophoresis, ion
exchange, and thin layer gas chromatography.

5113. PRINCIPLES OF CLINICAL CHEMISTRY.
(6 cr; prereq 5112)
Lecture and lahoratory course emphasizing
measurement and physiological relevance of various
serum constituents. Includes discussion of electro
lytes, proteins, enzymes, steroids, lipids, toxicology,
and RIA. Laboratory exercises involving relevant
techniques, both manual and instrumental.

5127. INTRODUCTION TO MANAGEMENT AND
EDUCATION. (l cr)
Basic concepts in management and education.

Required Courses Offered by Other
Units

CBN 3001. ELEMENTARY ANATOMY. (5 cr;
prereq regis paramed fields, 1 qtr college biology)
A general survey of human anatomy including
histology, embryology, gross anatomy, and neu
roanatomy, with some clinical and physiological
correlations.

BioI 1009. GENERAL BIOLOGY. (5 cr)
Introduction to the principles of biology. The cell,
metabolism, heredity, reproduction, ecology, and
evolution.
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Chern 1004-1005. GENERAL PRINCIPLES OF
CHEMISTRY. (5 cr per qtr, §1001-1002, §1003,
§1008, §1014, §1031-1032; primarily for non
chemistry majors; prereq placement index ofY or
predicted mathematics GPA of 1.90 on ACT or Math
0009 or college course in algebra, high school
chemistry; high school physics and 4 yrs high school
mathematics recommended)
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.

Chern 3100. QUANTITATIVE ANALYSIS
LECTURE. (3 cr, 3100-3101t; for non-chemistry
majors; prereq 1005 or 1032)
Introduction to the theory of quantitative chemical
analysis.

Chern 3101. QUANTITATIVE ANALYSIS
LABORATORY. (2 cr, 3100-31Olt; prereq 3100 or
'113100)
Introductory laboratory in quantitative chemical
analysis.

Chern 3301-3302. ELEMENTARY ORGANIC
CHEMISTRY I-II. (4 cr per qtr; prereq 1005 or 1032
or equiv)
Important classes of organic compounds, both
aliphatic and aromatic, together with some
heterocyclic compounds.

Chern 3305. ELEMENTARY ORGANIC CHEMIS
TRY LABORATORY I. (2 cr; prereq 3301 or '113301)
Laboratory work includes the preparation of typical
substances.

Chern 3306. ELEMENTARY ORGANIC CHEMIS
TRY LABORATORY II. (2 cr; prereq 3302 or '113302)

CLS 5765. HEMATOLOGY MORPHOLOGY. (4 cr)
The morphology, development, and function of
hematopoietic cells, with emphasis on the examina
tion of peripheral blood and bone marrow. Correla
tion of morphologic findings with specific physiologic
or pathologic processes.

LaMP 5177. PATHOLOGY FOR ALLIED
HEALTH STUDENTS. (4 cr)
General and systems pathology. Strongly recom
mended.

Math 1111. COLLEGE ALGEBRA AND ANA
LYTIC GEOMETRY. (5 cr, §1201; prereq plane
geometry, 2 yrs high school algebra or plane
geometry, grade ofC or better in GC 0631)
Functions, graphs, quadratic equations, progressions,
inequalities, complex numbers, theory of equations,
permutations and combinations, probability, systems
of equations, determinants, graphing of linear and
quadratic equations, conics and standard position,
logarithms.



Math 1201. PRE-CALCULUS. (5 cr, §1l1l; for
students who need to review high school higher
algebra and trigonometry before taking a calcuIus
sequence; prereq 4 yrs high school math including
trigonometry)
Inequalities, analytical geometry; complex numbers,
binomial theorem; mathematical induction; functions
and graphs; trigonometric, exponential, and
logarithmic functions.

Math 1211-1221. CALCULUS I-II. (5 cr per qtr)
Analytical geometry and calculus of functions of one
variable, applications. Infinite series and sequences.

MdBc 5300. BIOCHEMISTRY. (4 cr; prereq organic
chemistry and physics)
Biochemical principles. Includes proteins, enzymes,
biological energy metabolism, glycolysis, citric acid
cycle, pentose phosphate pathway, gluconeogenesis,
glycogen metabolism, fatty acid metabolism, amino
acid metabolism, biological membranes. DNA, RNA,
the genetic code, control of gene expression.

MdBc 5301. BIOCHEMISTRY. (3 cr; prereq MdBC
5300 or BioI 5001)
Biochemical principles. Includes protein synthesis,
body fluids, hemoglobin, respiration, kidney function,
acid base balance, endocrinology, nutrition, and
vitamins.

MicB 5235. MICROORGANISMS AND DISEASE.
(4 cr; prereq 10 cr in chemistry and 5 cr in biological
sciences or #)
The nature of microorganisms, immunology, medical
bacteriology, virology, mycology, parasitology, and
principles of disease control.

PhsI5100. HUMAN PHYSIOLOGY. (5 cr)
The study of normal function (processes) in humans.

Phys 1041·1042. INTRODUCTORY PHYSICS. (4
cr per qtr, §other introductory physics courses;
prereq high school algebra and plane geometry)
Lectures and problem sessions. Application of physics
emphasized. Primarily for students interested in
topics useful in technical areas. Mechanics, fluids and
gases, heat, electricity and magnetism, light, optical
instruments, atoms and spectra, nuclei, radioactivity.

Phys 1045·1046. INTRODUCTORY PHYSICS
LABORATORY. (l cr per qtr; SoN only; prereq 1041
or '111041 for 1045, 1042 or '111042 for 1046)
Laboratory experiments offered in conjunction with
Phys 1041-1042.

Stat 1001. INTRODUCTION TO IDEAS OF
STATISTICS. (4 cr)
Controlled vs. observational studies; presentation
and description of data; correlation and causality;
sampling, accuracy of estimates; tests.

Graduate Courses in Medical
Technology (MedT)

5120. SEMINAR: MEDICAL TECHNOLOGY (l-3
cr)

5125. PRACTICUM: TEACHING (max 3 cr)

Faculty and Staff

5128. ELEMENTS OF LABORATORY ADMINI·
STRATION (3 cr)

5130. PRACTICUM IN LABORATORY ADMINI
STRATION (3 cr)

5133. MEDICAL MYCOLOGY (4 cr)

5135. ADVANCED CLINICAL MICROBIOLOGY (5
cr)

5136. ANAEROBIC BACTERIOLOGY (4 cr)

5138. CLINICAL MICROBIOLOGY SEMINAR (l
cr)

5140. TECHNIQUES FOR TEACHING (3 cr)

5145. DEVELOPMENT OF MEDICAL TECHNOL·
OGY

5155. ADVANCED CLINICAL HEMATOLOGY (5
cr)

5165. ADVANCED CLINICAL IMMUNOHEMA·
TOLOGY (5 cr)

5173. ANALYTIC TECHNIQUES IN LABORA
TORY MEDICINE

5175. ADVANCED CLINICAL CHEMISTRY (5 cr)

5179. CHEMISTRY SEMINAR (1 cr)

8176. ADVANCED TOPICS IN CLINICAL
CHEMISTRY (cr ar)

8178. PRINCIPLES OF DIAGNOSTIC ENZV'MOL
OGY (cr ar)

8230. ADVANCED MEDICAL BACTERIOLOGY (cr
ar)

8240. EDUCATIONAL ADMINISTRATION IN
MEDICAL TECHNOLOGY (3 cr)

Faculty and Staff
Administration

Richard Brunning, M.D., Professor and Acting Head,
Department of Laboratory Medicine and Pathology

Michael Steffes, M.D., Ph.D., Director of Clinical
Laboratories

Karen R. Karni, Ph.D., Associate Professor and
Director, Division of Medical Technology

Patricia Solberg, B.A., Administrative Associate,
Division of Medical Technology

Faculty

Larry Bowers, Ph.D., Professor, Chemistry
Nancy Brunzel, B.A., Senior Medical Technologist,

Chemistry and Urinalysis
Douglas Christie, Ph.D. Assistant Professor,

Immunohematology
Esther Freier, M.S., Professor, Chemistry
Helen Hallgren, M.S., Associate Professor,

Immunology
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Naomi Hanson, M.S., Assistant Professor, Chemistry
Bob Jechorek, M.A., Associate Scientist, Microbiology
Karen Lofsness, M.S., Assistant Professor, Hematol-

ogy
Cheryl Swinehart, M.S., Assistant Professor,

Hematology
Carol Wells, Ph.D., Assistant Professor, Microbiology

Teaching Specialists

Salli Clysdale, B.S.
Stella Cook, B.S.
Sue Feist, B.S.

Laboratory Directors

Fritz Bach, M.D., Professor, Immunology
Henry Balfour, M.D., Professor, Medical Microbiology
G. Mary Bradley, M.D., Associate Professor, Medical

Microscopy
Richard Brunning, M.D., Professor, Hematology
John Eckfeldt, M.D., Ph.D., Associate Professor,

Clinical Chemistry
J. Roger Edson, M.D., Professor, Coagulation
Patricia Ferrieri, M.D., Professor, Bacteriology
Jeffrey McCullough, M.D., Professor, Immunohema-

tology

Clinical Staff

Rosemary Anderson, B.A., Veterans Administration
Medical Center

Miguel Azar, M.D., Veterans Administration Medical
Center

Roger Barrett, Veterans Administration Medical
Center

Agustin Dalmasso, M.D., Veterans Administration
Medical Center

Gerald Davies, B.S., Veterans Administration
Medical Center

Cathie Leiendecker Foster, M.S., Chemistry,
Veterans Administration Medical Center

Patricia Frykholm, B.S., Veterans Adminstration
Medical Center

Margaret Gabrik, B.S., Veterans Administration
Medical Center

Seymour Handler, M.D., North Memorial Medical
Center

B.J. Hockinson, B.S., St. Paul Regional Red Cross
Blood Center

William Kline, M.S., S.B.B., St. Paul Regional Red
Cross Blood Center

Herbert Polesky, M.D., Memorial Blood Center
Minneapolis

Carol Shanholtzer, B.S., Veterans Administration
Medical Center

Patricia Silha, B.S., Veterans Administration Medical
Center

Cheryl Stakston, MT(ASCP), St. Paul Regional Red
Cross Blood Center

Laboratory Staff: Administrators, Laboratory
Managers, and Senior Medical
Technologists

Joan Schmidt, Teaching Laboratories Manager
Donna Wieb, Hospital Laboratories Administrative

Director
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Laboratory Staff (continued)

Administration

Lindsay Cowles
Jayne Gillen
Kay Malerich
Arlene Meadows
Susan Preston
Mary Richardt
Aija Vikmanis

Bacteriology Laboratory

Evelyn Busch
Kathleen Fennema
David Guse
Barbara Holmen
Karin Libby
Norynne Schiminsky
Marcia Weber

Blood Bank Laboratory

Susan Fautsch
Clareyse Nelson
Robert Sastamoinen
Terry Scofield
Nancy Ward

Chemistry Laboratory

Jean Bucksa
Mary Fowler
Kathleen Hansen
Mavis Hawkinson
Cindy Johnson
Judy Moriguchi
Patricia Murphy
Debra Notto
Kay Nelson Olson
Mary Ramey
Alice Reineke
Lauren Resner
Kerry Schwichtenberger
Chris Senn
Cynthia Skare
Linda Wessels

Coagulation Laboratory

Ardella Bennett
Cynthia Elstad
Karen Meyer

Hematology Laboratory

Sandra Dale
Nancy Geier
Mary Jean Overend
Mary Schmalz
Ella Spanjers

Immunology Laboratory

Harriet Noreen
Nancy Reinsmoen

Virology Laboratory

Deborah Crane
Cynthia Dirksen





Mortuary Science

General Information
Development

The mortuary science program at the
University of Minnesota, established in
1908, was the first program of its kind
in this country to be organized at a state
university. During the first almost 50
years of its existence, the program grew
from a six-week session to a 36-week
course of study. In 1951, a two-year
curriculum leading to the associate in
mortuary science degree was approved.
The course of study for the associate
degree was expanded to three years in
1955. The bachelor of science degree
with a major in mortuary science,
granted upon satisfactory completion of
a four-year curriculum, was approved by
the Board of Regents in 1968. Impetus
for the changes in program length and
academic credentials resulted from
changes in the philosophy and needs of
the funeral service profession.

In 1970, the program was placed
under the administrative supervision of
the vice president for health sciences
and in 1989 under the dean of the
Medical School.

To ensure each student that the
curriculum meets the criteria set forth
by the profession, the program is
accredited by the American Board of
Funeral Service Education, Inc., an
agency recognized by the United States
Office of Education, and the Conference
of Funeral Service Examining Boards of
the United States, Inc.

Mission

The mortuary science baccalaureate
program is designed to prepare future
funeral service professionals for a
successful, fulfilling career and life of
service. To accomplish its mission, the
Program of Mortuary Science recognizes
four interdisciplinary components:
- A solid liberal arts foundation.
- A sensitivity to and understanding of
the psycho-social aspects of grief and the
funeral directing arts.
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-Technical competence in the funeral
service sciences.
- Knowledge of business and legal
principles.

By promoting sound educational
methodology and ethical, professional
conduct in each of these components,
public acceptance of funeral service and
recognition of its contribution to society
will be enhanced.

While funeral service provides care
for the dead that reflects the dignity of
human life, it is best characterized by
direct care for the living. Bereavement
and grief are part of the continuum of
life experiences. Helping individuals to
adapt to changes in their lives following
a death is a principal aim of funeral
service.

Inherent in the mission of the
mortuary science program is recognition
of its obligation to the student, the
profession, and the community.

Objectives

-To motivate students to synthesize
principles and theoretical concepts from
the natural sciences and behavioral
sciences to funeral service.
-To maintain a curriculum that is
progressive, adaptive to changing needs,
open to divergent ideas, and that will
challenge the students to achieve their
full potential.
-To allow students to utilize their
educational backgrounds and abilities to
the benefit of all the students and the
program.
-To provide the experiences for students
to develop the skills necessary to
function as funeral service professionals.
-To administer the program as an
example of the high standards and
ethical conduct required of funeral
service professionals.

Admission Requirements

Students usually enter the Program of
Mortuary Science at the start of their
junior year. Freshmen and sophomores
interested in a mortuary science major



are urged to contact the program office
at A275 Mayo, 401 Church Street S.E.,
or write to: Program of Mortuary
Science, Box 740 UMHC, Harvard and
East River Road, Minneapolis, MN
55455, early for counsel in planning an
appropriate preprofessional program. On
the Twin Cities campus, students
usually register in the College of Liberal
Arts or General College for their pre
mortuary science work. The College of
Liberal Arts Bulletin and the General
College Bulletin contain admission
criteria and other information about
these units. The Program of Mortuary
Science considers applicants transfer
ring from any regionally accredited
college.

Applicants seeking admission to the
program must have completed a total of
90 quarter credits, as outlined below,
with grades of A, B, C, or S. Credits of D
may be used to satisfy the distribution
and prerequisite requirements but may
not be applied to the 90-credit total. At
the discretion of the Admissions Com
mittee, a student may be allowed to
make up certain deficiencies after
admission if doing so facilitates the
program schedule of the individual.

The required 90 quarter credits must
include credits distributed to fulfill
liberal education requirements plus
additional credits of elective coursework.
Students entering the program must
demonstrate adequate typing or com
puter keyboard skills. The liberal
education group distribution require
ments are detailed below:

English Composition-One writing
course (in addition, an upper level
course is required for graduation).

Group A. Language, Logic, Mathe
matics, and the Study of Argument
12-16 credits in speech, accounting,
medical terminology, computer science,
and electives.

Study of formal languages and
symbolic systems and their use in
deduction, computation, information
processing, and the study of natural

General Information

language; analysis of argument as used
in ordinary discourse and communica
tion; theory, methods, and applications
of logic, mathematics, statistics, com
puter science, linguistics, and rhetoric.

Group B. The Physical and Biologi
cal Universe-(l8-24 credits) One
general course in each subject area:
biology, chemistry, human anatomy,
microbiology, and community or per
sonal public health; laboratory in at
least two of the areas. Other electives.

Observation, identification, descrip
tion, experimental investigation, and
theoretical explanation of natural
phenomena; explorations and methods of
scientists concerning earth, space,
matter, and life.

Group C. The Individual and Soci
ety-(20-24 credits) A minimum of one
general course in psychology and
sociology. Suggested electives include
death studies; child, adolescent, and
aging psychology; family studies; and
anthropology.

The empirical study of individual and
institutional behavior; the empirical
study of psychological, economic, social,
cultural, geographical, and political
phenomena. The historical study of
societies and cultures or major aspects
thereof. The analytical study of social,
political, moral, philosophical, and
religious thought.

Group D. Literary and Artistic
Expression-12-15 credits of electives.

The study of literature, music, the
visual arts, theatre, and film; the
analysis of significant works of litera
ture and the other arts; and the study of
principles and techniques of criticism.

Business Studies-(8 credits) Introduc
tion to business and small business
operation courses.

Application Procedures

Transfer Within the Uniuersity
Students already admitted and regis
tered at one college or campus of the
University of Minnesota must submit an
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Application for Change of Status or
College, available from the Office of Ad
missions on any campus. Application
deadlines for internal transfer are July
15 for fall quarter admission, November
15 for winter quarter admission, and
February 15 for spring quarter admis
sion.

Transfer From Outside the University
Those who have completed their prepro
fessional work at another university
must apply for admission to the Univer
sity of Minnesota. Transfer students
should obtain the Application for
Undergraduate Admission from the
Office of Admissions, 240 Williamson
Hall, University of Minnesota, 231
Pillsbury Drive S.E., Minneapolis, MN
55455; complete the form; and return it
to that office. An official transcript from
each institution outside the University
where college work was attempted or
completed must be sent to the Office of
Admissions. A nonrefundable application
fee is also required.

Admission-The Admissions Committee,
composed of department faculty mem
bers, selects students according to
scholastic standing as well as character
and personal fitness as disclosed by the
application and/or personal interview.
Instructions for registration are mailed
about one month before the opening of
the initial quarter of enrollment.

Financial Aid and Awards

For information concerning financial aid
available to all University students,
refer to the introduction to this bulletin.

The following funds are available to
aid mortuary science students:

The American Board of Funeral
Service Education administers a
scholarship fund available to students
nationwide. Students interested in
determining their eligibility should
contact the board at 14 Crestwood Road,
Cumberland, Maine 04021.

The Past Presidents Fund, estab
lished by former presidents of the
Minnesota Funeral Directors Associa-

22

tion, provides for scholarship grants in
varying amounts.

The Silver Anniversary Fund is
maintained by classes celebrating the
25th anniversary of their graduation
with a reunion. Grants are awarded to
students nominated by faculty members
on the basis of need and scholarship.

The Minnesota Funeral Directors
Association Robert C. Slater Schol
arship provides a $1000.00 tuition
award to a Minnesota resident. Appli
cants may be high school seniors or col
lege students. The award is retained by
the Minnesota Funeral Directors Asso
ciation until the recipient is admitted to
the Program of Mortuary Science at the
University of Minnesota. An application
form may be received by writing to the
Program of Mortuary Science at the
address listed in this bulletin.

The University of Minnesota Mortu
ary Science Alumni Society Scholar
ship is awarded to a full-time senior
student in the Program of Mortuary
Science. Applications are provided to
seniors in the program.

The following awards are presented
annually at spring quarter graduation:

Award of Merit-The Minnesota
Funeral Directors Association awards a
certificate of merit to an outstanding
student in mortuary science. Mter
nomination by the graduating class, a
student is selected by a committee
composed of members from the associa
tion and the faculty. The recipient is
chosen on the basis of scholarship,
citizenship, professional attitude, and
personality.

Director's Service Award-The
director of the program presents a
service award to the student who has
contributed the most to his or her class
and to the department. In addition to
service, the award takes into considera
tion attitude, leadership ability, and
consciousness of citizenship responsibil
ity. The award is a gold key appropri
ately inscribed.



Curriculum and Academic Regulations

The J. M. Nolte Scholar Award was
established by the University Mortuary
Science Education Association in honor
of Julius M. Nolte, former dean of the
General Extension Division of the
University of Minnesota, to recognize his
contribution to the organization of the
association and his dedication to the
advancement of funeral service educa
tion at the university level. The award is
given to recognize academic and other
achievement of graduating students in
funeral service.

Student Services

Orientation-To help students get ac
quainted with one another, the campus,
and the program, a variety of orientation
activities are offered by the Program of
Mortuary Science. These activities
usually last one day and include individ
ual and group meetings for testing,
program planning, presentations about
University resources and regulations,
and socializing. Students are notified of
orientation dates at the time they
receive registration information.

Advisers-Each student in the Program
of Mortuary Science is assigned an
adviser. This staff member assists the
student with program and career
planning, financial planning, and other
concerns the student may have. The
adviser may also refer the student to
another University agency for assis
tance. Each quarter the adviser must
approve the student's registration.

Freshman and sophomore pre
mortuary science students in the College
of Liberal Arts are assigned advisers
from the Program of Mortuary Science.

Self-Support-The program assists in
locating part-time work for its students
in funeral homes in Minneapolis and St.
Paul. However, the program in mortuary
science is a full one, and students may
find it difficult to devote time to outside
employment.

Placement Service-The program main
tains a placement service for its stu
dents and alumni. Referrals for services
of licensed professionals are often
requested, and the program endeavors to
fill these requests with names from its
files of graduates. Instructions for using
placement services are given to students
upon graduation.

National Certification-Graduates of the
Program of Mortuary Science are eligible
to take the National Board Examination
for Proficiency in Mortuary Science. The
program arranges to have the test given
on campus by the Conference of Funeral
Service Examining Boards of the United
States, Inc.

Student Activities

Student Association of the Program of
Mortuary Science-Each student
enrolled in the program automatically
becomes a member of this association.
The association serves as a forum for
expressing student opinion about
mortuary science education, a liaison
between students and faculty, and an
organization to foster and support
mortuary science education.

University Organizations-A variety of
student organizations, reflecting recrea
tional, social, political, vocational, and
service interests, are open for student
participation. Interested students should
contact the Student Organization
Development Center, 340 Coffman
Memorial Union (624-5101).

Curriculum and Academic
Regulations
Curriculum for the Bachelor of
Science Degree

JUNIOR YEAR

Fall Quarter

Mort 3001 4
Electives .1.l

15

23



- -- - - - --------------------------------

Mortuary Science

Winter Quarter

Mort 3040 3
Mort 3070 3
Electives 10

16
Spring Quarter

Mort 3010 3
Mort 3030 4
LaMP 3050 4
Mort 3073 ~

14

SENIOR YEAR

Fall Quarter

Mort 3050 4
Mort 3060 8
Mort 3062 2
Mort 3270 ---.:...1

15

Winter Quarter

Mort 3071 5
Mort 3271 1
Electives 9

15
Spring Quarter

Mort 3080 15

***
Prospective students who have

completed a college degree or who have
completed more than 90 credits should
consult with a program adviser to
determine the most appropriate quarter
for admission. A student who has
completed all of the admission require
ments and upper division electives may
be able to complete the mortuary science
curriculum in four quarters.

Graduation Requirements

To be recommended for the bachelor of
science degree with a major in mortuary
science, students must:
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1. Complete a minimum of 180 credits
with A, B, C, and S grades. Credits of D
may be used to satisfy the distribution
and prerequisite requirements but may
not be applied to the 180-credit total.
Included in the 180 credits are the
admission requirements, an upper
division writing course, and the required
mortuary science courses. A minimum of
15 credits must be in upper division
electives.

2. Complete the 90 credits of freshman
and sophomore liberal education distri
bution requirements. The distribution of
these credits and categories of study
required are detailed under the heading
Admission Requirements in this section
of the bulletin.

3. Present at least one-half of the degree
credits earned while a student at the
University of Minnesota with grades of
A, B, or C.

4. Present at least 30 of the last 45
credits earned prior to graduation in
coursework completed at the University
of Minnesota.

Students planning to practice in a
state other than Minnesota should
determine the qualifications for licen
sure by writing to the licensing agency
in the capital city of the state in which
they intend to practice. These regula
tions are frequently changed, and
students should make certain they have
current information.

Honors
Students who have completed their most
recent 90 undergraduate credits
(whether transfer or within the Univer
sity) with a grade point average of 3.50
to 3.75 may graduate "with distinction,"
and those with a grade point average of
3.76 to 4.00 may graduate "with high
distinction."

Registration

Students are notified of either a special
registration appointment or the specified
days set aside for registration. When



students report for registration, they are
given a set of detailed instructions and a
suggested program plan for the comple
tion of all degree requirements. These
make the process of registration rela
tively simple. The program director,
advisers, and office staff assist with
registration.

Credit Load

Most students take about 15 credits of
coursework each quarter. To take fewer
than 12 credits a quarter requires
permission from the Student Scholastic
Standing Committee. Registration for
more than 18 credits a quarter must also
be approved by the Student Scholastic
Standing Committee.

Scholastic Progress

The scholastic probation system is
designed to identify, warn, and ulti
mately exclude from the program
students who are unable to meet
scholastic standards.

A student's work is considered
unsatisfactory when she or he earns less
than a C grade average (2.00 grade point
average) for all credits earned in a given
year or a given quarter.

If a student receives unsatisfactory
grades in more than one course, either
concurrently or in different quarters, the
matter will be referred to the Student
Scholastic Standing Committee for
investigation and action. The student
ordinarily will be placed on probation.
The student is then required to make a
contract with the Student Scholastic
Standing Committee, agreeing to
complete a specified number of credits
during the following quarter with grades
of C or better. If terms of the contract
are not fulfilled, the student may be
dropped from the program.

Students may be excluded from the
program for one of the following reasons:

Dropped for Low Scholarship
Students who fail to meet the terms of
their probation.

Mortuary Science Courses

Hold for Committee Clearance-Stu
dents who have scholastic difficulties
that indicate they should interrupt their
studies for the time being even though
their record may not require official drop
action. The Student Scholastic Standing
Committee must approve a subsequent
return to the program in such cases.

A student admitted to the program on
probation must achieve satisfactory
academic status during the first quarter
of enrollment.

Mortuary Science Courses
(Mort)

3001. ORIENTATION IN FUNERAL SERVICE. (4
cr)
Overview of the funeral service profession, including
history, vocabulary, and professional experiences in
technical and management areas.

3010. FUNERAL SERVICE LAW. (3 cr)
Applied business law.

3030. CHEMISTRY. (4 cr; prereq introductory
course in general chemistry, regis in mortuary
science)
Fundamentals of organic chemistry and biochemis
try. Chemical changes in the human body during life,
after death, and during chemical preservation.
Disinfection, solutions, toxicology, and embalming
fluids.

3040. FUNERAL SERVICE PSYCHOLOGY. (3 cr;
prereq introductory course in general psychology)
Applied psychological principles helpful in dealing
with clients, especially those experiencing emotional
crisis.

3050. RESTORATIVE ART. (4 cr; prereq regis in
mortuary science)
Basic drawing, design, and color theory. Anatomical
drawing and modeling. Use of color in cosmetics and
interior decoration; physical effect of colors on forms;
psychological effect of colors on people. Special
laboratory skills.

3060. EMBALMING. (8 cr; prereq biology, human
anatomy, regis in mortuary science or #)
Theory and procedures of embalming; laboratory.

3062. GROSS HUMAN ANATOMY. (2 cr; prereq
biology, human anatomy, regis in mortuary science)
Gross human anatomy with emphasis on the
vascular system.

3070. FUNERAL SERVICE MANAGEMENT. (3 cr;
prereq regis in mortuary science)
Professional overview and image; government
agencies, state rules and regulations.
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3071. FUNERAL SERVICE PRACTICE. (5 cr;
prereq regis in mortuary science)
Funeral directing; ethics, funeral law, funeral home
operations, records, forms, pricing, accounting, and
computer applications.

3072. FUNERAL SERVICE COMPUTER
APPliCATION. (2 cr; prereq regis in mortuary
science)
Computer applications for funeral home manage
ment.

3073. FUNERAL SERVICE COUNSELING. (3 cr;
prereq regis in mortuary science)
Principles, techniques, and basic helping skills of
counseling as applied to the funeral arrangement
conference.

3080. FUNERAL SERVICE PRACTICUM. (15 cr;
prereq have completed all requirements for
graduation with the exception of Mort 3080, t>; SoN
grading)
Practical experience during one quarter in a funeral
home as assigned by the program.

3090. INDEPENDENT STUDY. (1-3 cr; prereq regis
in mortuary science; #)
A report based on study and research in an area of
the student's interest in funeral service.

3210. FUNERAL LAW. (Cr ar; prereq regis in
mortuary science; #)

3240. FUNERAL SERVICE PSYCHOLOGY. (Cr
ar; prereq regis in mortuary science; #)

3250. RESTORATIVE ART. (Cr ar; prereq regis in
mortuary science; #)

3260. EMBALMING. (Cr ar; prereq regis in
mortuary science; #)

3270. FUNERAL SERVICE SEMINAR. (1 cr;
prereq regis in mortuary science; SoN grading)

3271. FUNERAL SERVICE SEMINAR. (1 cr;
prereq regis in mortuary science; SoN grading)

3273. FUNERAL SERVICE COUNSELING. (Cr
ar; prereq regis in mortuary science; #)

3274. FUNERAL SERVICE MANAGEMENT. (Cr
ar; prereq regis in mortuary science; #)

3275. FUNERAL SERVICE PRACTICE. (Cr ar;
prereq regis in mortuary science; #)

3980. DIRECTED INSTRUCTION. (Cr ar; prereq
regis in mortuary science; #)

5040. DYING AND DEATH IN CONTEMPORARY
SOCIETY. (3 cr, §PubH 5040, §HSU 5040; prereq
health sciences student, public health grad student,
education sr, certified teacher, mortuary science
student or #)
Basic introduction to concepts, attitudes, ethics, and
lifestyle management in relation to dying, death,
grief, and bereavement. Emphasis on educational
aspects for community health and helping profession
als and educators.
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Faculty and Administration
Earl L. Burger, M.A, B.S., B.A,

AMB.,Acting Director, Assistant
Professor
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tant Professor
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Dale E. Stroud, B.S., AM.S., Assistant
Professor

All other appointees are full-time staff
members of the cooperating colleges,
programs, and departments.





Programs in Occupational and Physical Therapy

General Information
Objectives

In accordance with the University of
Minnesota's commitment to providing a
liberal education for all of its students,
the programs in occupational therapy
and physical therapy offered by the
Department of Physical Medicine and
Rehabilitation, a part of the Medical
School, provide students with a strong
foundation in biological and physical
sciences as well as an opportunity to
take liberal arts and other courses that
serve to develop individual interests and
abilities.

Because the nation's health care
needs can be met only by multidiscipli
nary teams of specialists, it is essential
that the training of students in occupa
tional therapy and physical therapy
reflect an integrated approach to
comprehensive health care. The Depart
ment of Physical Medicine and Rehabili
tation offers its students the opportunity
to work with and learn from other
health professionals and thus to achieve
an integrated perspective.

Occupational therapy and physical
therapy students must have a knowl
edge of medical conditions and must
understand psychology, physiological
processes, and social theories. With this
background they can acquire the skills
and develop the ability to make the
decisions required in the evaluation and
treatment process.

Upon completion of the professional
program the student should be able to:
• Determine the stage of growth and
development at which the patient or
client is functioning and make adjust
ments that demonstrate an awareness of
the physical and psychological effects of
an interruption of the normal process.
• Select, administer, and interpret the
tests and procedures necessary to
evaluate the physical and emotional
problems that forms of therapy may
remedy.
• Develop a plan of therapy and select
and administer the treatment proce-
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dures indicated by the physical, emo
tional, economic, and social needs of the
patient or client.
• Evaluate the effectiveness of a treat
ment regimen and make appropriate
adjustments in the treatment plan.
• Effectively communicate, orally or in
writing, with patients or clients, the
health care team, the family, and others
responsible for and interested in the
patient's or client's welfare.
• Respond professionally to the patient's
or client's illness, disability, and prob
lems.
• Use the scientific method for solving
treatment problems.
• Work closely with other people, and be
aware of his or her own feelings and
sensitive to the impact of his or her
behavior on others.
• Determine her or his individual need
for personal and professional growth and
accept the responsibility for continuing
to improve her or his abilities.

The therapist in rehabilitation
provides specialized services that
require high moral standards, optimum
mental and physical well-being, and an
understanding of the nature of the
therapist's own life and the world in
which he or she lives.

Admission

Students currently complete a minimum
of two years of preprofessional study in
liberal arts before applying for admis
sion to the professional programs, which
begin in the junior year. Requirements
for preprofessional curricula are detailed
under separate sections for occupational
therapy and physical therapy.

For detailed information about
application procedures for the programs
in occupational therapy and physical
therapy, refer to their separate sections.
Because enrollment in both of these
professional programs is limited, it is
suggested that all students intending to
pursue these majors consider applying to
other universities and colleges as well as
to the University of Minnesota.
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New Students-Students who have not
completed any college work should apply
for admission to the College of Liberal
Arts and declare a major in pre-occupa
tional or pre-physical therapy. Students
already enrolled at the University of
Minnesota who wish to change majors
should see an adviser as early as
possible (refer to the section on advis
ers).

Students With Advanced Standing
Students transferring from other
colleges or universities may be admitted
with advanced standing by applying to
the University and having their credits
evaluated. Students who have satisfied
all preprofessional requirements may
apply directly to the Program in Occupa
tional Therapy or the Program in
Physical Therapy. Advanced standing
students who have not satisfied prepro
fessional requirements will usually
enroll in the College of Liberal Arts until
they are eligible to apply for the profes
sional curriculum. Those who transfer to
the University of Minnesota to make up
deficiencies in their educational back
ground cannot be assured of being
admitted to one of the professional
programs and should always consider
alternate goals. Students with degrees
in other majors may seek admission to
one of the undergraduate professional
programs on the same basis as other
students, or they may want to consider
one of the programs offered at other
universities that offer basic professional
preparation at the graduate level.

Facilities and Resources

Most of the professional courses are
taught in classrooms located on the
second floor of the Children's Rehabilita
tion Center, 426 Church Street S.E.,
Minneapolis. The offices of the occupa
tional and physical therapy faculty and
program directors are on the second and
third floors. The secretary is in room
271; for more information, call (612/626
5887).

General Information

Students learn occupational and
physical therapy concepts in seminars,
lectures, recitations, and group discus
sions, and through group assignments.
Professional skills are taught in labora
tory sessions. Videotape and many other
audiovisual aids are used in classroom
teaching, and in some courses pro
grammed textbooks are used. Open
communication between students and
teachers is encouraged.

Advisers

Preprofessional Program-College of
Liberal Arts students should seek
assistance in program planning at the
Pre-Health Sciences Advising Center, 30
Johnston Hall (612/624-9006). Advisers
in this office are also able to provide
information about other health science
programs.

Freshmen and sophomores attending
other colleges or universities should
contact the appropriate health sciences
adviser on their campus or write to the
occupational therapy or physical therapy
program for advice on program planning.

Professional Program-Students in the
professional programs will be assigned
to faculty advisers in the Department of
Physical Medicine and Rehabilitation.
These advisers are available to assist
students in professional development as
well as in scholastic or personal matters.
Advisers also can direct students to
other sources of assistance.

Expenses

Fees-Tuition and incidental fees are
subject to change; refer to the quarterly
Class Schedule for current information.

Other Expenses-The following is an
estimate of special expenses for the
professional programs:

Locker Fee-$20

Uniforms-$75

Books and Laboratory Manuals-$900
(Books may be purchased at the Health
Sciences Bookstore, 2-554 Moos Health
Sciences Tower.)
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Clinical Education-Some additional
travel expenses may be incurred during
clinical education; these expenses will
vary according to individual plans.
Students do not have to leave the Twin
Cities area. Some fieldwork education
centers for occupational therapy provide
students with small stipends or mainte
nance expenses, but these cannot be
guaranteed, and students should not
make plans that depend on such sup
port. Occupational therapy students are
required to pay the same tuition during
the summer session as they do during
the academic year, because summer
fieldwork in occupational therapy
involves a full 12-week period.

Financial Aid

Students needing financial assistance
should apply as soon as possible after
January 1 for consideration for the
following academic year. Applications
should be filed with the Office of Stu
dent Financial Aid, 210 Fraser Hall.

Some financial assistance is available
for students in the junior and senior
years of professional school. For infor
mation about any of the following
awards, see an adviser or the director of
the Program in Occupational Therapy or
Physical Therapy.

Crippled Child Relief, Inc., Loan Fund

Short-term interest-free loans are
provided in emergency situations.

Crippled Child Relief, Inc., Scholarship

Sponsor: Members of Crippled Child
Relief, Inc., Minneapolis, Minnesota.
Basis of Award: Awarded to a student in
the field of physical medicine and
rehabilitation who shows scholarly
excellence and dedication and a special
interest in helping crippled children.

Borghild Hansen Occupational Therapy
Memorial Scholarship

Sponsor: Individuals or groups making
contributions in memory of Borghild
Hansen or in honor of other persons and
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seeking to promote the growth of the
profession of occupational therapy.
Basis of Award: For a junior or senior
occupational therapy student selected on
the basis of high academic standing and
professional promise.

Mary McMillan Scholarship

Sponsor: McMillan Scholarship Pro
gram.
Basis of Award: Scholarships of $500
awarded to outstanding physical therapy
students. Only one candidate may be
recommended by an institution. Awards
are made on a competitive basis;
consideration is given to superior
scholastic ability and evidence of
potential for professional contributions.

Minnesota Chapter, APTA, Scholarship

Sponsor: Minnesota Chapter, American
Physical Therapy Association.
Basis of Award: An annual award made
to an outstanding University of Minne
sota senior physical therapy student on
the basis of academic standing and
professional promise.

Minnesota Occupational Therapy
Association Scholarship

Sponsor: Members of the state profes
sional association for occupational
therapists.
Basis of Award: Awarded annually to a
junior or senior in occupational therapy
on the basis of scholastic standing,
financial need, and professional promise.

In addition, the armed services have
professional programs that offer aca
demic preparation. Information may be
obtained from local Air Force, Army, and
Navy recruiting offices.

Academic Regulations
S-N Grading System-A student may
elect to take courses outside of the major
field on the S-N (Satisfactory-No Credit)
grading system. The credits earned in
this manner are not used in computing
the student's grade point average.
During the first two years, prerequisite



courses for the professional programs
may not be taken S-N. (See the prepro
fessional curricula under the separate
occupational therapy and physical
therapy sections.) Certain professional
level courses may be taken S-N with
instructor and department approval.

Symbols-A temporary symbol I (incom
plete) is assigned when the instructor
has insufficient information to assign a
permanent grade. To remove an incom
plete the student must complete the
coursework by the end of the next
quarter, unless special permission is
obtained in writing from the instructor.
If coursework is not completed within
the specified time limit, the I becomes a
permanent grade of F or N, subject to
review by the Student Progress Commit
tee.

Attendance-Students are expected to be
regular and punctual in class attendance
and in clinical work. They are asked to
notify instructors in advance, whenever
possible, if they do not expect to be
present. It is the student's responsibility
to make up work missed. Students who
fail to appear for an examination
without previous permission from the
instructor will usually not be allowed to
make up the examination.

Satisfactory Progress and Probation
Students are expected to maintain
satisfactory progress in the professional
programs. The programs in physical and
occupational therapy each have a
Student Progress Committee that
reviews the progress of each student at
regular intervals. Students must
maintain a quarterly grade point
average of at least 2.00 and earn no
grade lower than a C. When a student
does not meet these standards, the
Student Progress Committee may take
several actions, which may include
placing the student on probation or
dismissing the student from the pro
gram. Violations of the conduct code of
the University or unsatisfactory class
room/clinical behavior may also be
grounds for committee action. See
Policies and Procedures of the Student

General Information

Progress Committee revised by the
faculties of the programs in occupational
and physical therapy in November 1985.

Students should see their instructors
or advisers early for help with courses in
which they are having difficulty or with
problems that are interfering with their
progress.

Discontinuation-Students whose aca
demic progress is hampered by poor
health or personal or family problems
may be asked to discontinue their
academic work until these conditions
have improved.

Cancelling Out-Students who are
considering cancelling out of school
should discuss these plans with their
adviser or the program director.

Readmission-Students who have left
the program in good standing and wish
to return to school should discuss their
plans with the program director at least
a quarter ahead of time.

Graduation-The bachelor of science
degree will be recommended for students
who have successfully completed their
program of study with a minimum grade
point average of 2.00 overall and in the
courses of the professional curriculum.
In addition, they must have satisfied the
liberal education distribution require
ments.

In compliance with University
guidelines, graduation with honors is
limited to 10% of the graduating class.
Honors graduates are screened and
selected by the Student Progress
Committee, with final approval by the
faculty. Criteria include a specified
grade point average in the professional
program and superior performance
during the full- time clinical placement.
To graduate "with distinction," students
must earn a grade point average of 3.50
to 3.75. To graduate "with high distinc
tion," students must earn a grade point
average of 3.76 to 4.00.

It is the responsibility of the student
to file an application for graduation at
Student Relations, 150 Williamson Hall
(accessible for mobility impaired stu
dents).

31



Occupational and Physical Therapy

Student Activities

In addition to social events available to
all students at the University, there are
many informal activities arranged by
students and faculty members in the
occupational and physical therapy
professional programs.

Occupational and physical therapy
students are encouraged to participate
in program planning and decision
making. For example, students serve on
the occupational therapy curriculum
committee.

Student memberships are available in
the American Occupational Therapy
Association, the American Physical
Therapy Association, and the Minnesota
Occupational Therapy Association. Stu
dents may also join the Student Occupa
tional Therapy Association at the
University.

Continuing Education and Graduate
Study

Graduates in occupational and physical
therapy, and others with proper educa
tional qualifications, may be allowed to
take professional courses to update their
knowledge and skills. Those interested
must receive permission from the
program director, who determines
student eligibility and availability of
space. Information regarding continuing
education for occupational therapy may
be obtained from the Director's Office,
378 Children's Rehabilitation Center,
Box 388 UMHC, University of Minne
sota, Minneapolis, MN 55455. (612/626
5111). Some continuing education
courses are offered through the Depart
ment of Extension Classes. Information
about continuing education offerings for
physical therapy may be obtained from
the coordinator of continuing education,
Margie Gardner, M.S. (612/626-3781).

A master of science (M.S.) degree pro
gram for physical therapists is offered by
the Graduate School. An applicant's
record must provide evidence of aca
demic ability and potential to pursue
advanced study. Previous or concurrent
clinical experience in the practice of
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physical therapy is preferred. Graduates
are expected to be qualified physical
therapists with additional advanced
expertise in one or more of the following
areas: education, administration, clinical
speciality, or clinical research.

For the M.s. program the student
may select either a Plan A (with thesis)
or Plan B (without thesis) curriculum.
Further details regarding the program
and application procedures are available
in the Graduate School Bulletin. Infor
mation about the graduate program in
physical therapy may also be obtained
from L. Amundsen, Ph.D., director of
graduate study in physical therapy (612/
626-3591 or 626-5303).

Occupational Therapy
Professor

Roby Thompson, M.D., Ph.D., Head,
Department of Orthopaedics, Interim
Head, Department of Physical Medicine
and Rehabilitation

Essam Awad, M.D., Ph.D.

Associate Professor

A. Joy Huss, M.S.

Assistant Professor

Rondell R. Berkeland, M.P.H., director
Louvain G. Arndts, M.P.H.
Robert L. Bollinger, B.S.
Marian L. Eliason, B.S.
Judith R. Reisman, Ph.D.

Clinical Instructor

Mary 1. Brambilla-Tuinenga, B.S.
Kathryn N. Dole, B.S.
Judy Eggleston, M.P.H.
Nancy D. Einselein-Larkin, M.P.H.
Beverly P. Evans, M.P.H.
Anita A. Folch, B.S.
Terry Haney, B.S.
Kathleen Jarvis, B.S.
Karen L. Kendrick, B.S.
Linda Lorentzen, B.S.
Elizabeth Rivers, B.S.
Vernette S. Sickle, B.S.
Linda Wasser, B.S.
Jacqueline V. Zschokke, M.P.H.



Overview

History-During World War I, the
University of Minnesota offered a short
training course for what were then
called "reconstruction aides." These
people, mostly artists, were given
instruction in activities that were
thought to be useful in the rehabilitation
of soldiers returning from the front. In
1924 the College of Education organized
a program in occupational therapy, but
it was discontinued during the early
1930s. In 1946, because of a renewed
interest in occupational therapy follow
ing World War II, the present Program
in Occupational Therapy was estab
lished in the College of Medical Sciences.
Borghild Hansen was appointed director
and remained in that position until her
death in 1966. Marvin G. Lepley was
director of the Program in Occupational
Therapy until July of 1986 when Rondell
S. Berkeland became the new director.

The Program in Occupational Ther
apy is accredited by the Committee on
Allied Health Education and Accredita
tion of the American Medical Association
and by the American Occupational
Therapy Association.

Philosophy and Objectives-The occupa
tional therapist is a human service
professional who assesses needs,
establishes goals, and develops treat
ment programs for individuals whose
abilities to cope with the tasks of living
are threatened or impaired by congenital
or developmental disability, the aging
process, physical injury or illness, or
psychological and social disability. An
occupational therapist uses task
oriented activities to prevent, minimize,
or correct disabling emotional, behav
ioral, or physical handicaps.

Specific occupational therapy services
include providing evaluation of and
training in performance of life tasks
(including activities of daily living and
homemaking); use of adapted equipment
and hand splints; use of therapeutic
activities to enhance physical, emotional,
perceptual-motor, and sensory integra-

Occupational Therapy

tive skills; development of prevocational
skills; and removal of architectural
barriers. Occupational therapists serve
as vital members of a treatment team,
consulting with physicians, physical and
speech therapists, nurses, social work
ers, psychologists, vocational counselors,
teachers, and other specialists.

Professional Employment-Qualified
therapists find a variety of employment
opportunities. Graduates are employed
in rehabilitation centers, hospitals and
outpatient clinics, psychiatric facilities,
sheltered workshops, public and special
schools, nursing homes, home health
programs, day care centers, and commu
nity health agencies. Therapists may
receive commissions in the armed forces
or may find employment with the U.S.
Public Health Service.

Program of Study-Students spend the
first two years of study in the College of
Liberal Arts at the University of Minne
sota or at any other approved college or
university. During this time course
emphasis is on the biological sciences,
behavioral sciences, and artistic expres
sion. Although there are prerequisite
courses, the first two years provide
reasonable flexibility for students to use
elective courses to broaden their educa
tion. At the end of the sophomore year,
students apply on a competitive basis for
admission to the professional program.
The last 2Y4 years include academic work
combined with part-time fieldwork and a
minimum of six months of full-time
fieldwork. When they complete the
prescribed program of study, students
receive the bachelor of science degree.
Graduates are eligible to become
registered occupational therapists by
successfully completing the national
certification examination of the Ameri
can Occupational Therapy Association.

Admission

Although residents of Minnesota are
given preference in the admission
procedure, nonresident students of high
academic standing will be considered.
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Only those students with a grade point
average of C+ or higher overall and in
the required courses in the Physical and
Biological Universe and the Individual
and Society will be considered. Appli
cants must have completed some
successful work or volunteer experience
in a health care or related facility that
provided them an opportunity to evalu
ate their potential for working with
persons who are sick or who have
physical disabilities or psychosocial
dysfunctions. Applicants should assess
their interest in the profession by
visiting, volunteering, or working in an
occupational therapy department. They
should be in good health and have the
physical capacity to do the work of a
therapist. It is particularly important
that they have sufficient maturity for
and be sincerely interested in working
closely with people and dealing with
their problems. Because of limitations in
space and facilities, admission is
currently restricted to 30 students each
year. Selection is made on a competitive
basis. An alternative, part-time program
is available for a limited number of
students at the discretion of the admis
sions committee. It is expected that
students entering the program intend to
complete it.

Application Procedure

University students who have satisfacto
rily completed the prerequisite courses
and have accumulated 85 to 90 credits
may apply in 240 Williamson Hall for
transfer to the Program in Occupational
Therapy. Students attending other
colleges may request an Application for
Admission from the Office of Admis
sions, 240 Williamson Hall, University
of Minnesota, 231 Pillsbury Drive S.E.,
Minneapolis, MN 55455. Applications
and transcripts should be submitted as
soon as possible after January 1 and no
later than March 15 for the professional
program that begins each fall quarter.
The following additional materials
should be submitted to the chair of the
Occupational Therapy Admissions
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Committee, Program in Occupational
Therapy, 271 Children's Rehabilitation
Center, University of Minnesota, 426
Church Street S.E., Minneapolis, MN
55455 (612/626-5887):
• Form A-I, Face Sheet
• Personal Data form
• Check list of course requirements and
grade point averages
• Evaluations of work and volunteer
experience
• Profile of Minnesota Multiphasic
Personality Inventory
• Profile of Strong-Campbell Interest
Inventory
• Transcript that includes sophomore
fall quarter grades
• Transcript or grade report of winter
quarter grades (as soon as available)
• List of courses to be taken during
spring quarter and the summer session
(if applicable)

Forms for and information regarding the
above items are available after January
1 each year at the above address. On
campus students are expected to pick up
an application packet. Packets will be
mailed to off-campus students upon
request. The deadline for submission of
these materials is April 1.

American Occupational Therapy
Association-For further information
regarding other universities and colleges
offering programs in occupational
therapy, career opportunities, and
sources of financial aid, write to the
American Occupational Therapy Asso
ciation, Inc., 1383 Piccard Drive, P.O.
Box 1725, Rockville, Maryland 20850
(301/948-9626).

Preprofessional Curriculum

The preprofessional program is continu
ously being reviewed and is subject to
change. For current program informa
tion, contact the Pre-Health Sciences
Advising Center, 30 Johnston Hall (612/
624-9006).

Liberal Education Group Distribu
tion Requirements-The prerequisite
courses are listed below under the



liberal education group distribution
categories. The required courses are
listed by name and number (credits
follow in parentheses). In most catego
ries some additional credits are re
quired. Students should use the group
distribution course list in the College of
Liberal Arts Bulletin for selection of
these additional courses. Courses may
be taken S-N unless otherwise indicated.
See the Credit and Grade Standards
section of the College of Liberal Arts
Bulletin regarding SoN registration
restrictions. A total of 85 to 90 credits
are required.

Language, Logic, Mathematics, and
the Study of Argument

Comp lOll-Writing Practice I (5)
Comp 1027-Intermediate Expository

Writing (4)
SHCE 52l0-Terminology of Health

Sciences (2)
If students have not had a good public

speaking course before entering the
University, a speech course is highly
recommended.

If students do not have a basic under
standing of computers, an introduc
tory course in computers is highly rec
ommended.

A basic descriptive statistics course is
required. Suggested courses are:
Stat 105l-Introduction to Ideas of

Statistics (4)
Soc 380l-Descriptive Statistics (5)
PsyF 51I0-Introductory Statistical

Methods (4)

Physical and Biological Universe (All
required courses in this category
must be taken A-F.)

BioI 1009-General Biology (5)
MdBc 1030-Physiological Chemistry (4)

or Chem 100l-1002-Chemical Prin
ciples and Covalent Systems (10) or
Chem 1004-General Principles of
Chemistry (5)

Anat 300l-Elementary Anatomy (5)
Phsl 1002-Human Physiology (4)

The Individual and Society (All
required psychology courses must be
taken A-F.)

Occupational Therapy

Psy 100l-General Psychology (5)
Psy 3604-Introduction to Abnormal

Psychology (4)
CPsy l30l-Introductory Child Psychol

ogy (4)
Additional courses (approx. 8) (These

additional credits should be in social!
cultural anthropology, psychology,
sociology, or a combination of these
fields.)

Literary and Artistic Expression-12
credits required

The majority of these credits should be
taken in studio or applied arts. A
course in ceramics and harness loom
weaving is recommended.

IC 0162-Introduction to Weaving
ArEd 3020-Contemporary Crafts (3)
ArtS 1I0l-Drawing 1(4)
ArtS 181I-Ceramic Handbuilding (4)
GC 36l6-Creativity: Crafts (4)
Any additional applied arts courses
taken outside of a college or university
are considered advantageous but will not
apply to the l2-credit requirement. Such
courses, however, will be considered
during the admission process.

Public Health (Must be taken A-F)
PubH 3004-Basic Concepts in Personal
and Community Health (5)

Suggested Program-Students attend
ing the University of Minnesota should
plan their quarterly registration care
fully because some courses are offered
only once during the academic year.

Students attending other colleges
should select equivalent courses carrying
comparable credit.

Approximate quarter credits follow
the courses for the suggested program
below.

FRESHMAN YEAR

English Composition 9
Biology 5
Public Health 5
Human Anatomy 5
Chemistry 5
General Psychology 5
Art courses . . . . . . . . . . . . . . . . . . . . . . . 6
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Orientation to Occupational Therapyl ..1
Electives2 • • • • • • • • • • • • • • • • • . • • • • • • 5

46

SOPHOMORE YEAR

Human Physiology. . . . . . . . . . . . . . . . . 4
Child Psychology or

Human Development . . . . . . . . . . . . 4
Abnormal Psychology 4
Additional Individual and Society
Courses 8
Speech or Language. . . . . . . . . . . . . . . . 4
Art courses . . . . . . . . . . . . . . . . . . . . . . . 6
Medical Terminology3 • • • . . • . • . • • • • • 2
Electives 13

45

Professional Curriculum

JUNIOR YEAR

Fall

PMed 5300 3
Anat 3058 5
PMed 5340 4
LaMP 5170 3

Winter

LaMP 5171 1
PMed 5182 5
AdPy 5121 2
PMed 5311 , . 4
PMed 5341 3
Neur 5121 2

Spring

PMed 5161 5
PMed 5393 4

'PMed 1003. Orientation to Occupational Therapy, is
highly recommended for students attending the
University of Minnesota, Twin Cities campus.
2HSU 5008 (PMed 5445), Social and Psychological
Aspects ofPhysical Disability, is recommended for
students attending the University ofMinnesota, Twin
Cities campus. Refer to Health Sciences Interdiscipli
nary Course Guide. Students may also consider
courses in the areas ofAging, Management, and
Computer Science.
3A medical terminology course may not be available
at other colleges. Students admitted to the profes·
sional program will be able to complete this
requirement during the junior year.
'PMed 5312 and PMed 5360 are offered spring and
fall quarters with halfof the class taking PMed 5312
spring and the other half taking 5360 spring. The
sequence is reversed fall quarter.
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PMed 53124
•••••••••••••••.•••••• 3

PMed 5342 6

SENIOR YEAR

Fall

PMed 5370 4
PMed 5392 4
PMed 5343 7
PMed 53604

• • • • • • • • • • • • • . • • • • • • •• 3

Winter

PMed 5344 3
PMed 5375 4
PMed 5380 3
PMed 5391 1
PMed 5394 4

Spring

PMed 5396 , ar

SUMMER SESSION (BOTH TERMS)
OR FALL QUARTER

PMed 5397 , ar

Fieldwork Education (PMed 5396
5397-5398)-A minimum of six months
of fieldwork is required. During this per
iod the student works with patients with
both physical and psychosocial dysfunc
tions; some students may elect optional
experience in a community setting.

Students are individually assigned to
cooperating hospitals and community
agencies within the limitations of
available openings. There is a signed
agreement between the University and
the cooperating center as well as
between the student and the center.
Students must agree to abide by the
center's code of conduct and to dress in
accordance with its rules. Unsatisfactory
performance in the clinical setting may
be grounds for academic probation or
dismissal from the program.

Physical Therapy
Professor

Roby Thompson, M.D., Ph.D., Head,
Department of Orthopaedics, Interim
Head, Department of Physical
Medicine and Rehabilitation

Essam Awad, M.D., Ph.D.



Associate Professor

John D. Allison, M.S., PT, director
James F. Pohtilla, M.S., PT

Assistant Professor

Louis Amundsen, Ph.D., PT, director of
graduate study

Glenn N. Scudder, M.S., PT, assistant
director

Corinne T. Ellingham, M.S., PT, coordi-
nator, clinical education

Donna L. Pauley, B.S., PT
Patricia Montgomery, Ph.D., PT

Instructor

Marguerite Gardner, M.S., PT, coordina-
tor, continuing education

Clinical Instructor

Ruth Anderson, B.S., PT
JoAnn Battaglia, B.S., PT
Joan Bohmert, B.S., PT
Holly Cashin, B.S., PT
Eugene Connolly, B.S., PT
Thomas Coplin, B.S., PT
Craig Cowell, B.S., PT
Marlene Deschler, AD, PT, RPT
Kathleen Fleischaker, B.s., PT
Michael Gosha, B.S., PT
Donnabelle Hansen, B.S., PT
Joyce Jensen, B.S., PT
Barbara Jirik, B.S., PT
Donald Johnson, B.S., PT
Sue Johnson, B.S., PT
Barbara Linderman, B.S., PT
Dennis Lutterman, B.S., PT
Michael Parker, Ph.D., PT, RPT
Bruce Miller, B.S., PT
Peter Polga, B.S., PT
Greg Santema, B.S., PT
Duane Saunders, M.A., PT
William Schwartz, B.s., PT
Susan Sisola, B.S., PT
Charles Stewart, B.s., PT
Martha Sullivan, B.S., PT
Judy Taplin, B.S., PT

Overview

History-The Program in Physical
Therapy at the University of Minnesota
began in 1942 as a 12-month certificate

Physical Therapy

program under the direction of Miland
E. Knapp, M.D. In 1946 it became a
four-year degree program and was
placed under the direction of Ruby
Green Overmann, education director,
and Frederic J. Kottke, M.D., medical
director. After Ruby Green Overmann's
retirement in 1957, Wilbur L. Moen
became educational director. In 1978
John D. Allison became educational
director.

The current direction of physical
therapy education is toward post
baccalaureate curricula. The faculty at
the University is exploring an advanced
curriculum. Applicants should contact
the program regarding such changes.

Throughout its history, the Program
in Physical Therapy has been approved
by a national accrediting agency.

Philosophy and Objectives-Physical
therapy is concerned with the prevention
of disability and the restoration of
function following disease, injury, or loss
of bodily part. Its goal is to help patients
reach their maximum performance
potentials and assume their places in
society while learning to live within the
limits of their capabilities. Physical
therapy involves interpretation of orders
or referrals from physicians, evaluation,
treatment planning, performance of
tests and measurements, instruction,
consultative services, and supervision of
support personnel. The therapeutic
properties of exercise, heat, cold,
electricity, ultrasound, massage, and
other rehabilitative procedures are used
during treatment. In order to adapt
treatment to the patient's reactions, the
therapist must have a thorough back
ground in the biological and physical
sciences and pathology.

Program of Study-The educational
program in physical therapy requires
four years of study and leads to a
bachelor of science degree with a major
in physical therapy. A minimum of 180
quarter credits are required for the
degree. The student spends a minimum
of two years in a pre-physical therapy
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program that emphasizes liberal
education studies and includes a
foundation in the behavioral, biological,
and physical sciences. At the end of the
sophomore year, students apply for
admission to the professional program,
which takes two academic years and one
summer term to complete. Graduates of
the program are eligible for state
registration or licensure according to the
laws of various states.

Admission

A student planning to enter a health
profession such as physical therapy
should seriously consider whether she or
he has the necessary personal qualifica
tions for working closely with people and
for dealing with their problems. Expo
sure to the health care delivery system
through employment or volunteer work
is considered an important prerequisite.
The student must be in good physical
and mental health to achieve success in
physical therapy; a physical examination
by a physician is required prior to
beginning the professional program.

Because of limitations in space and
facilities, enrollment is restricted.
Applicants are selected on a competitive
basis. To be eligible for admission, the
student should complete a minimum of
86 quarter credits including the required
courses or their equivalents. A grade
point average above 2.50 (C+) in course
work in the physical, biological, and
behavioral sciences is required as an
indication of probable success in the
program. In selecting students, appli
cants who meet University requirements
for Minnesota residency are given
priority. Consideration will be given to
minority applicants, regardless of their
state of residence, and nonresident
applicants who reside in neighboring
states that do not have physical therapy
educational programs or who have
special reasons to attend the University
of Minnesota. Applicants to the Program
in Physical Therapy who are residents of
states that have tuition reciprocity

38

agreements with Minnesota and who
have attended the University are given
the same consideration for admission as
Minnesota residents.

Application Procedure

University students who have satisfacto
rily completed the prerequisite courses
and have accumulated 85 to 90 credits
may apply in 240 Williamson Hall for
transfer to the Program in Physical
Therapy. Students attending other
colleges may request an Application for
Admission from the Office of Admis
sions, 240 Williamson Hall, University
of Minnesota, 231 Pillsbury Drive S.E.,
Minneapolis, MN 55455. Applications
and transcripts should be submitted as
soon as possible after December 1 and
no later than February 1 for the profes
sional program that begins each fall
quarter. The following additional
materials should be submitted to the
chair of the Physical Therapy Admis
sions Committee, Program in Physical
Therapy, 271 Children's Rehabilitation
Center, University of Minnesota, 426
Church Street S.E., Minneapolis, MN
55455 (612/626-5887):
• Personal Data form
• Check list of course requirements and
grade point averages
• Evaluations of work and volunteer
experience
• Summary of objective measures
• Profile of Minnesota Multiphasic
Personality Inventory
• Profile of Strong-Campbell Interest
Inventory
• Transcript that includes sophomore
fall quarter grades
• List of courses to be taken during
spring quarter and the summer session
(if applicable)

Forms for and information regarding the
above items are available after Decem
ber 1 each year at the above address.
On-campus students are expected to
pick up an application packet. Packets
will be mailed to off-campus students
upon request. The deadline for submis
sion of these materials is March 1.



American Physical Therapy
Association-For information about
admission to other colleges and universi
ties offering professional programs in
physical therapy, about career opportu
nities, and about other sources of finan
cial aid, write to the American Physical
Therapy Association, 1111 North Fairfax
Street, Alexandria, VA 22314.

Preprofessional Curriculum

Required and elective courses to be
taken before entering the program are
listed below. Courses may be taken SoN
unless otherwise indicated. Courses are
listed under the liberal education group
distribution categories along with the
minimum number of quarter credits
required in each category (in parenthe
ses). Refer to the College of Liberal Arts
Bulletin for a listing of elective courses
in the group distributions.

English Composition, Medical
Terminology (10)

Comp 1011, 1027-lntroductory Compo
sition (8) or exemption

Clas 1048-Technical Terms of the
Medical and Biological Sciences (2)
(also offered through extension
classes or independent study)
or Phar 5210-Terminology of Health
Sciences (2) (Independent Study
course, which requires attendance at
one session)

Language, Logic, Mathematics, and
the Study of Argument (8-10)

Stat 1001-Introduction to Ideas of
Statistics (4) or Soc 380l-Sociologi
cal Methods: Descriptive Statistics (5)
or PsyF 5110-Introductory Statisti
cal Methods (4)

Elective courses from logic, mathemat
ics, statistics, computer science, lin
guistics, or rhetoric (4-5)

Physical and Biological Universe
(37)

(All courses must be taken A-F.l

BioI 1009-General Biology (5)
A second biology course of the stu
dent's choice is required. (5)

Physical Therapy

CBN 3001-Elementary Anatomy (4)
Phsl 305l-Human Physiology (5)
Chern 1004-l005-General Principles of

Chemistry (10) or chern 1001-1002
Chemical Principles and Covalent
Systems (10)

Phys 104l-1042-Introductory Physics (8)
or Phys 1104-1105-1106-General
Physics (12)

The Individual and Society (8-10)

Psy 1001-General Psychology (5), A-F
only

Psy 3604-Introduction to Abnormal
Psychology (4), A-F only

Electives

Literary and Artistic Expression (8
10)

Elective courses from art, music, theatre
arts, literature, classics, and humani
ties. Refer to group distribution listing
in College of Liberal Arts Bulletin.

Since the professional program in
physical therapy has a heavy concentra
tion in science and medically-related
courses, the prospective applicant is
encouraged to take electives in Language,
Logic, Mathematics, and the Study of
Argument and in Literary and Artistic
Expression categories to complete the 86
credits required for admission. Students
at the University of Minnesota are
encouraged to take PMed 1002, Orienta
tion to Physical Therapy, during their
freshman year. It is offered fall and
winter quarters only. Courses in Applied
Physiology (PE 5122), Physiological
Chemistry (MdBC 3050), Computer
Sciences (CS 3103), and Health Science
Units (HSU 5001, 5008, 5009, 5021, 5025,
5039) are suggested electives.

Note: All prerequisite courses must be
completed before the student enrolls in
the professional program. If more than
one course (maximum of five quarter
credits) remains to be completed after the
spring quarter of the sophomore year, the
student will not be considered for admis
sion in that year. A student with only one
course remaining at the end of the spring
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quarter will be required to complete the
course by September l.

Suggested Program-Students attend
ing other colleges should select equiva
lent courses carrying comparable credit.
All physical and biological sciences,
except physics (suggested, however),
should have an integral laboratory
section. Physics courses should include
electricity, magnetism, waves, electric
circuits, light, mechanics, heat, atoms
and spectra, fluids, and gases. Statistics
content should include descriptive
statistics, measures of central tendency,
deviation, and correlation. It is recom
mended that content in hypothesis
testing for simple 2 and K-group designs
be included. The anatomy course should
cover major organ systems of the
human. Physiology content should
include mammalian if not specific
human physiology.

Approximate quarter credits follow
the courses for the suggested program
below.

FRESHMAN YEAR

English Composition (or exemption) .. 8
General Biology/Zoology , 9-10
Elementary Anatomy 4
General Chemistry , 10
Electives 14

45-46

SOPHOMORE YEAR

Physics . . . . . . . . . . . . . . . . . ..... , 8-10
General Psychology . . . . . . . . . . . . . . . . 5
Abnormal Psychology ..... . . . . . . . . . 4
Human Physiology. . . . . . . . . . . . . . . . . 5
Medical Terminology. . . . . . . . . . . . . . . 2
Statistics 4-5
Electives 17-19

45-49

Professional Curriculum

JUNIORYEAR

Fall
LaMP 5170 3
Anat 3058 5
PMed 5215 , 1

40

PMed 5220 3
PMed 5340 4

11>

Winter

LaMP 5171 1
PMed 5221 4
PMed 5230 5
PMed 5182 5
Neur 5121 2

17
Spring

PMed 5161 5
PMed 5222 4
PMed 5281 4
PMed 5283 4
PMed 5292 ~

19

SUMMER SESSION

PMed 5255 3

SENIOR YEAR

Fall

PMed 5256 2
PMed 5275 3
PMed 5282 4
PMed 5284 4
PMed 5288 4

IT
Winter

PMed 5270 4
PMed 5289 3
PMed 5290 3
PMed 5293 3
AdPy 5121 2

15
Spring

PMed 5295 , 15

Clinical Education (PMed 5215, 5255,
5256, 5295)-Each student in physical
therapy is required to complete a
minimum of 19 weeks of clinical educa
tion. Clinical experience is divided into
three periods of 5 weeks each (summer
clinical between junior and senior year
five weeks; spring quarter senior year-



two six-week clinicals), chosen from the
following areas: general-acute, pediat
rics, geriatrics, rehabilitation, orthope
dic, home health, and sports medicine. A
supervised two- or three-week interim
affiliation is scheduled fall quarter of the
senior year. Clinical experience is
scheduled in conjunction with selected
laboratory courses.

Within the limits of availability of
assignments, students are allowed some
choice in planning their clinical educa
tion experiences. Assignments are
arranged by the Academic Coordinator
for Clinical Education (ACCE) and the
supervisor of the clinical center. Once a
student has accepted an assignment, she
or he agrees to abide by the policies,
procedures, and regulations of the
center. The clinical center's primary
responsibility is to provide health care to
its clients. The faculty of the Program in
Physical Therapy believe that on-site
clinical experiences for students are a
privilege. Written agreements of affili
ation between the University and the
clinical training center are to be re
viewed by the student before the clinical
assignment begins. Individual centers
may have special requirements such as
dress codes, unusual hours, or specific
physical examinations or health require
ments.

Generally, students will be expected
to wear a white uniform top, navy blue
slacks/skirt and appropriate street/
walking shoes. University of Minnesota
nametags are required as part of the
clinical dress code.

During clinical education, students
will be responsible for their own health
insurance, transportation, parking, and
board and room, unless stated otherwise
by the clinical center.

A student may miss one full day of
clinical education for a legitimate reason
without being required to make it up;
any additional absence, for whatever
reason, must be made up. The clinical
instructor at the center and the aca-

Physical Therapy

demic coordinator of clinical education
will decide what constitutes a legitimate
absence. Physical therapy departments
may be open seven days per week and 10
to 12 hours per day. Thus students may
be required to work extended hours or
weekends, and they should plan accord
ingly to avoid scheduling conflicts and
absences.

Clinical education courses (PMed
5215, 5255, 5256, and 5295) carry
academic credit and are graded SoN.
Students pay regular tuition and fees
during clinical education. They may,
however, be exempted from paying the
student services fee if their clinical
assignment is outside the nine-county
Twin Cities metropolitan area (Henne
pin, Ramsey, Dakota, Washington, Scott,
Carver, Chisago, Anoka, and Wright
counties). If the exemption is allowed,
students will be expected to pay for their
own health care and arrange for their
own insurance. The University requires
that students have health coverage.
Students may elect to purchase outpa
tient coverage and University-sponsored
hospital coverage directly from the
Boynton Health Service. Further
information about the fee exemption and
health coverage is available from the
director of the professional program.

Clinical practice performance is
reviewed and evaluated by the student
and the clinical instructor. Students are
responsible for keeping records while in
the clinic and evaluating their experi
ence. Unsatisfactory behavior or per
formance in the clinical setting may be
grounds for academic probation or
dismissal from the program. Students
who receive a grade of N in a clinical
education course are required to com
plete the course before graduation.

Students may appeal any policies or
decisions made by a clinical center or the
University by following the appeals pro
cedure outlined by the University Senate
and available to all students through the
University appeals committees.
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Occupational and Physical Therapy

Occupational and Physical
Therapy Courses
Physical Medicine and Rehabilita
tion (PMed)
1002. ORIENTATION TO PHYSICAL THERAPY.
(1 cr; offered fall and winter only; SoN only)
An overview of the profession through lectures,
demonstrations, films, and tours. Designed to provide
factual information and guidance for students
planning to enter professional training in physical
therapy.

1003. ORIENTATION TO OCCUPATIONAL
THERAPY. (1 cr; offered fall and spring only; SoN
only)
Survey of the profession through lectures, films,
demonstrations, and tours. For students investigat
ing the field of occupational therapy.

5161. THEORY OF PHYSICAL MEDICINE AND
REHABILITATION APPLIED TO MEDICAL
SCIENCES. (5 cr; prereq regis OT or PT)
Lectures focu~ing on such related fields as surgery,
orthopedics, pediatrics, dermatology, medicine,
neurology and speech. Correlation clinic includes
presentation of patients and discussion of treatment
problems.

5182. FUNCTIONAL NEUROANATOMY AND
NEUROPHYSIOLOGY. (5 cr; prereq regis OT or
PT)
Neuroanatomic structures as functional systems and
basic neurophysiologic concepts with emphasis on
applications for understanding and treating physical
dysfunctions.

5215. INTRODUCTION TO PHYSICAL THER·
APY CLINICAL EDUCATION. (l cr; prereq regis
PT)
An attitudinal approach to health care using
exposure to the affective domain of patient care.
Development of communication and observational
skHls. Periods of supervised clinical education
followed by group discussion. Tours, lectures, and
discussions used to develop professional attitudes
toward death and dying, the aging process, and
medical ethics.

5220. THERAPEUTIC PROCEDURES I. (3 cr;
prereq regis PT)
Basic principles of body mechanics and skills for
positioning and draping patients in preparation for
treatment. Theory and techniques of asepsis and
isolation, thermotherapy. hydrotherapy, and
cryotherapy. The physiologic bases for treatment
with heat, cold, diathermy, and ultrasound. Includes
four half-days of practical work with patients in the
clinic.
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5221. THERAPEUTIC PROCEDURES II. (3 cr;
prereq regis PT)
The theory, rationale, physiologic effects, and
technique of application of therapeutic massage.
Application of ultraviolet radiation. Theory and
techniques of medical and athletic bandaging.
Introduction to Mennell's techniques of small joint
manipulation. Application of Jobst intermittent
compression units, measurement ofJobst compres
sion garments, and volumetric measurement of the
extremities. Includes four half-days of practical work
with patients in the clinic.

5222. THERAPEUTIC PROCEDURES III. (4 cr;
prereq regis PT)
Theory and technique of electrotherapy. Methodology
used in measuring patients' responses to treatment.
Utilization of goniometry, sensory testing, and
muscle testing procedures with patients. Problems in
evaluation, documentation, and ambulation training.

5230. THEORY AND TECHNIQUE OF MUSCLE
FUNCTION, TESTS, AND MEASUREMENTS. (5
cr; prereq regis PTJ
Review of muscles and joints with regard to
anatomical and physiological functions; analysis of
body mechanics, coordinated movement, and
strength. Procedures in assessment of body function.

5255. CLINICAL EDUCATION IN PHYSICAL
THERAPY. (Cr ar; prereq regis PT; offered either
summer term)
Supervised clinical practice at affiliated hospitals.

5256. SPECIAL INTERIM CLINICAL EDUCA·
TION IN PHYSICAL THERAPY. (Cr ar; prereq
regis PT; offered every qtr and both summer terms)
Full-time, supervised clinical experience at a center
that reflects the student's interest.

5270. REHABILITATION PROCEDURES. (3 cr;
prereq regis PT)
Integration of theoretical principles with treatment
techniques in the management of selected long-term
disabilities. Consideration ofthe patient's environ
ment, lifestyle, and needs in the selection of
treatment goals.

5275. APPLIED ANATOMY. (3 cr; prereq regis PT)
Review of joint structures, muscles, nerves, and
function. Diseases and injuries causing impairment
of function and deformities.

5281·5282. THEORY OF THERAPEUTIC
EXERCISE. (4 cr per qtr; prereq regis PT)
Fundamental principles of physiology, physics, and
neurology as a basis for therapeutic exercise.

5283·5284. TECHNIQUES OF THERAPEUTIC
EXERCISE. (4 cr per qtr; prereq regis PT)
Application of the principles and techniques of
therapeutic exercise.

5288. EVALUATION PROCEDURES II. (4 cr;
prereq regis PT)
Techniques of electrodiagnosis, gait analysis, posture
evaluation, motor and perceptual testing. Principles
of orthotics.



Occupational and Physical Therapy Courses

5289. PATIENT ASSESSMENT. (3 cr; prereq regis
PT)
Assessment of clinical patients and rationale of
treatment to attain rehabilitation goals.

5290. ADMINISTRATION. (3 cr; prereq regis PT)
Physical therapy administration and management.
Field experience with physical therapy consultants,
teaching practicum, individual student projects, and
pilot research studies designed to illustrate the role
of the practicing physical therapist in the areas of
education, research, and consultation with profes
sional colleagues.

5292. INTRODUCTION TO RESEARCH. (2 cr;
prereq regis PT)
Basic concepts of research; introduction to research
design; levels of measurement, sampling methods.

5293. INTRODUCTION TO RESEARCH
DESIGN. (3 cr; prereq regis PT)
Predictive research; elementary statistical concepts;
analysis of scientific literature; research proposals.

5294. INDEPENDENT STUDY IN PHYSICAL
THERAPY. (Cr ar; prereq regis PT)
Individual study in areas related to physical therapy.

5295. CUNICAL EDUCATION IN PHYSICAL
THERAPY. (15 cr; prereq regis PT)
Supervised clinical practice at affiliated hospitals.

5300. INTRODUCTION TO OCCUPATIONAL
THERAPY PRACTICE. (3 cr; prereq regis OT)
Orientation to topics pertinent to occupational
therapy practice; history; development and
philosophical bases of the profession; patient
therapist relationship; clinical observations.

5311. THERAPEUTIC ACTIVITIES. (4 cr; prereq
regis OT)
Lecture, small group demonstration, and laboratory
instruction in minor crafts. Includes teaching
techniques and the therapeutic aspects of craft
activities.

5312. THERAPEUTIC ACTIVITIES II. (3 cr;
prereq regis OT)
Laboratory instruction in the use of hand tools and
selected power equipment, safety precautions, and
maintenance of tools and equipment.

5340. HUMAN DEVELOPMENT. (4 cr; prereq regis
OTorPT)
Human physiological, psychological, and social
development. A basis for understanding future study
of evaluation procedures and treatment.

5341. THEORY: PSYCHOSOCIAL DYSFUNC·
TION I. (3 cr; prereq regis OT)
Fundamental concepts of working with psychosocial
problems.

5342. THEORY: PSYCHOSOCIAL DYSFUNC
TION II. (6 cr; prereq regis OT)
Evaluation and treatment techniques for the
psychiatric patient. Application of theory through
case examples, group discussion, and clinical
experience.

5343. THEORY: PHYSICAL DYSFUNCTION I. (7
cr; prereq regis OT)
Techniques of evaluation and treatment of patients
with physical disabilities. Lecture, laboratory, and
clinical experience.

5344. THEORY: PHYSICAL DYSFUNCTION II. (3
cr; prereq regis OT)
Presentation and discussion of specialized topics and
treatment programs for patients with physical
disabilities and general medical problems.

5360. GROUP PROCESS SEMINAR. (3 cr; prereq
regis OT)
Experience in group development; analysis of group
behavior and member roles.

5370. REHABIUTATION PROCEDURES. (4 cr;
prereq regis OT)
Theoretical and practical knowledge of activities of
daily living as they apply to occupational therapy.
Lectures, demonstrations, and practice.

5375. COMMUNITY RESOURCES AND HEALTH
CARE ISSUES. (4 cr; prereq regis OT)
The role of community agencies, legislation, and
related health care issues in the rehabilitation
process. Introduction to the concepts of prevention
and intervention in the community.

5380. ADMINISTRATION AND SUPERVISION.
(3 cr; prereq regis OT)
Principles of administration, supervision, and
organization of the occupational therapy department.
Interdepartmental relationships.

5391. ORIENTATION TO WORK EVALUATION.
(1 cr; prereq regis OT)
Lecture and slide presentation of types and systems
of work evaluation used in vocational rehabilitation
settings. Brief practicum in the Tower System of
Vocational Assessment.
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5392. METHODS OF SCIENTIFIC RESEARCH.
(4 cr; prereq regis OT)
Basic concepts of research; introduction to research
design, levels of measurement, sampling methods;
predictive research, elementary statistical concepts;
analysis of scientific literature; research proposals.

5393. KINESIOLOGY/EVALUATION. (4 cr; prereq
regis OT)
Techniques for evaluation of reflexes, muscle
strength, range of motion. and sensation based on
analysis of body mechanics and coordinated
movement.

5394. EVALUATION AND TREATMENT OF
SENSORY INTEGRATIVE DYSFUNCTION.
(4 cr; prereq regis OT)
Theories of sensory integration and identification of
dysfunction; practice in assessment procedures and
program planning.

5395. INDEPENDENT STUDY IN OCCUPA
TIONAL THERAPY. (Cr ar; prereq regis OT)
Individual study in areas related to occupational
therapy.

5396-5397-5398. FIELDWORK EDUCATION IN
OCCUPATIONAL THERAPY. (Cr ar; prereq regis
OT)
A total of 6 to 8 months of supervised training in
affiliated hospitals and community agencies.
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Required Courses Offered by Other
Units

AdPy 5121. DESCRIPTIVE PSYCHIATRY. (2 cr;
prereq regis OT or PT)
Etiology of mental illness including dynamic
concepts, personality development, symptom
formation, classification of mental illness, treatment
presentation. Case presentation.

Anat 3058. ANATOMY OF THE EXTREMITIES.
(5 cr; prereq 1004, regis PT, OT)
A regional approach to gross human anatomy
emphasizing the skeletal, muscular, circulatory, and
peripheral nervous systems of the extremities and
trunk. Includes lecture, prosection, and laboratory
with dissection of cadavers.

LaMP 5170. PATHOPHYSIOLOGY OF DISEASE
I. (3 cr; prereq nursing, OT, PT or #)
Understanding of basic pathological disease
processes, terminology.

LaMP 5171. PATHOPHYSIOLOGY OF DISEASE
II. (Cr ar; prereq 5170)
Diseases by organ system, clinical and laboratory
manifestation.

Neur 5121. DESCRIPTIVE NEUROLOGY. (2 cr;
prereq regis OT or PT)
The central and peripheral nervous system.
Correlation of neuroanatomy, neurophysiology,
clinical neurology, and pathology of the nervous
system.





Related Undergraduate Offerings

For general information about allied
health professions, contact the Office of
the Coordinator for Allied Health
Programs, C-667 Mayo Memorial
Building (Box 390), University of
Minnesota, 420 Delaware Street S.E.,
Minneapolis, MN 55455 (612/624-2679).

Biometry Program
A bachelor of arts degree program in
biometry is offered through the College
of Liberal Arts as preparation for
graduate training or for entry-level
health data analyst positions in govern
ment and industry. A student who has
completed general biology, two quarters
of inorganic chemistry, and the three- .
quarter calculus sequence by the end of
the sophomore year can complete the
required courses in mathematics,
biometry, statistics, and computing
during the junior and senior years.

For more information, consult the
College of Liberal Arts Bulletin or
contact the Biometry Division, School of
Public Health, Box 197 Mayo Memorial
Building, University of Minnesota, 420
Delaware Street S.E., Minneapolis, MN
55455 (612/624-4655).

Dental Hygiene Program
The Program in Dental Hygiene was
established at the University of Minne
sota in 1919 and is fully accredited by
the Commission on Dental Accredita
tion. A baccalaureate degree program
will be initiated in 1990. It will be the
only degree-granting program in Minne
sota as well as the only program affili
ated with a School of Dentistry.

The goal of the program is to prepare
a liberally educated person who can
practice as a dental hygienist in a
variety of dental hygiene roles and
health care settings. This educational
program will emphasize the liberal arts
and the basic, behavioral, and dental
sciences. Students will develop dental
hygiene clinical and interpersonal skills
in a variety of clinical settings in
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preparation for providing preventive
dental hygiene services to the public.
The curriculum consists of the preprofes
sional program (one year) in the College
of Liberal Arts or its equivalent and the
professional program (three years) in the
School of Dentistry Department of
Dental Hygiene.

The graduate is eligible for licensure
upon successful completion of both a
written National Board Dental Hygiene
Examination and a clinical examination.
The licensed dental hygienist practices
in accordance with the requirements of
individual state dental practice acts.

For admission to the professional
program, the student must have com
pleted, or present adequate plans to
complete, the preprofessional course
requirements. The major criteria for
admission are satisfactory academic
performance as judged by the applicant's
grade point average in prerequisite
coursework and standardized tests.
Admission is competitive and occurs
once a year for fall quarter. Contact the
Department of Dental Hygiene for com
plete information on the preprofessional
and professional course requirements.

Students in residence at the Univer
sity of Minnesota apply by submitting a
Request for Change of College Within
the University form with the Office of
Admissions between January 1 and
April 15 of the desired year of entry.
Students attending other colleges and
universities apply by submitting the
Application for Admission to the Office
of Admissions. For more information,
see the School of Dentistry Bulletin, or
contact Dr. Kathleen Newell, 9-436 Moos
Tower, University of Minnesota, 515
Delaware Street S.E., Minneapolis, MN
55455 (612/625-9121).

Health Sciences
Interdisciplinary Courses
The Health Sciences Educational Policy
Committee has identified several
courses that serve interdisciplinary
educational objectives. These courses are



designed to improve student access to
general health sciences activities and to
prepare students for the cooperative
delivery of health care as members of
health professional teams.

For a course guide or more informa
tion, contact Health Sciences Learning
Resources, W64 Centennial Hall,
University of Minnesota, 425 Harvard
Street S.E., Minneapolis, MN 55455
(612/624-5909).

Inter-College Program
The Inter-College Program of University
College allows students to design an
individual program of study that is a
credit-based alternative to traditionally
structured degree majors. Students work
with college advisers to plan an intercol
legiate or interdisciplinary program
leading to a bachelor's degree. The
application process usually takes six to
ten weeks and includes preparing a
carefully conceived statement of educa
tional objectives and a proposed list of
courses.

For more information, contact the
Inter-College Program, 7 Wulling Hall,
University of Minnesota, 86 Pleasant
Street S.E., Minneapolis, MN 55455
(612/624-2004).

Nurse Anesthesia Program
The nurse anesthesia program, offered
by the Medical School through the
Department of Anesthesiology, is
designed to train certified registered
nurse anesthetists (CRNAs) to be
educators and managers in nurse
anesthesia and to enhance the technical
competencies of certified nurse anesthe
tists.

To be admitted to the program,
applicants must be nurses who are
certified as anesthetists. After admis
sion to the program students are given
150 "blanket credits" based on previous
academic and professional work. To
complete the program, students com
plete 60 more academic credits: 15
credits of clinical work, 25 credits of

Nursing

coursework in the Medical School, and
20 credits of electives. Students who
complete the program will be granted a
bachelor of science in nurse anesthesia
(B.S.N.A) by the Medical School.

Detailed information about the
program is available from Shirley Bell,
Director, Nurse Anesthesia Program,
Box 294 Mayo Memorial Building,
University of Minnesota, 420 Delaware
Street S.E., Minneapolis, MN 55455
(612/624-3161).

Nursing
The School of Nursing offers a four-year
program leading to the bachelor of
science in nursing (B.S.N.) degree and
eligibility to take the state examination
for licensure as a registered nurse (RN).
The program aims to prepare nurses
who are fully responsible practitioners of
professional nursing in the contempo
rary health care system and ready to
participate in molding the future
direction of nursing. The program builds
a foundation for graduate study and for
leadership roles.

The two years of preprofessional (pre
nursing) study (90 quarter credits) may
be taken at the College of Liberal Arts,
University of Minnesota, or at any
regionally accredited college or univer
sity where the required courses may be
completed. The specific courses required
for admission are:

Writing Practice (Composition)
General Chemistry
General Biology
Biochemistry
Human Anatomy
Human Physiology
Microbiology
General Nutrition
Introductory Sociology
Cultural Anthropology
General Psychology
Abnormal Psychology
Small Group Dynamics
Family Theory
Statistics
Upper Division Writing
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Related Undergraduate Offerings

The professional major is a two-year
plan during which students acquire the
knowledge and develop the skills of
professional nursing. Through classes,
seminars, projects, and laboratories
(including clinical assignments), the role
of nursing and nurses and the major
health care issues of the day are learned.
Clinical assignments are likely to be in
acute care settings, homes, communities,
schools, laboratories, and with clients of
all age groups and varied socio-cultural
backgrounds.

In addition to the required courses
listed above, applicants must have a
GPA of2.80 and must submit ACT
scores. For those students who qualify,
an honors program is offered which
allows for individual explorations by
nursing majors.

The school also offers programs
leading to the master of science degree
and Ph.D. in nursing.

For more information, see the School
of Nursing Bulletin or contact the
Admissions Office, School of Nursing,
5-160 Health Sciences Unit F, 308 Har
vard Street S.E., Minneapolis, MN
55455 (612/624-3108).

Nutrition and Dietetics
This program is intended for those
interested in the field of nutrition and
its various applications in dietetics,
public health, and nutrition science.
Employment opportunities are wide
ranging in the areas of health and
wellness.

Students must complete the organic
chemistry sequence before beginning
courses normally scheduled in the junior
year. Transfer students who have
completed organic chemistry or biochem
istry courses that are not as extensive as
those listed below are required to take
additional courses in both fields.

All students completing 100 credits or
more are required to meet with the
Nutrition and Dietetics special adviser
for program evaluation. Students
expecting to apply for graduate school,
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an internship, or the Coordinated
Program in Dietetics should maintain a
grade point average above 2.80.

Students wanting to become Regis
tered Dietitians need to complete an
approved or accredited professional
experience and pass the national
registration examination. The profes
sional experience can be completed
through a post-baccalaureate dietetic
internship or by completion of the
Coordinated Program in Dietetics
offered by the Department of Food
Science and Nutrition, University of
Minnesota. After completion of the
academic and experience requirements,
graduates are eligible to write the
registration examination.

This program is open to students
registered in either the College of
Agriculture or the College of Home
Economics. Faculty advisers are nor
mally from the Department of Food
Science and Nutrition, which is jointly
administered by the two colleges. For
more information, see the bulletin of the
College of Home Economics or the
College of Agriculture, or contact Louise
Mullan, Department of Food Science and
Nutrition, 267 Food Science and Nutri
tion Building, University of Minnesota,
1334 Eckles Avenue, St. Paul, MN 55108
(612/624-3255).

Pharmacy
The College of Pharmacy offers the
bachelor of science in pharmacy degree
and the doctor of pharmacy (Pharm.D.)
degree. Coursework in the first two
professional years of both programs is
identical, and students do not have to
choose which program they prefer until
their second professional year.

Before admission, students must
complete two years of prepharmacy
coursework in an accredited college. The
bachelor of science in pharmacy degree
program, which requires three years of
professional study, provides the basic
preparation for pharmacy practice in
hospitals, community pharmacies,



health maintenance organizations,
extended care facilities, industry, and
government. The doctor of pharmacy
degree program, which requires four
years of professional study, prepares
students to become therapeutic consult
ants in clinical settings.

Graduates of both programs are
eligible to complete the examination for
licensure as registered pharmacists by
the Minnesota Board of Pharmacy and to
practice pharmacy in the state of
Minnesota.

For more information, see the College
of Pharmacy Bulletin or contact the
Office of Student Affairs, College of
Pharmacy, 5-110 Health Sciences Unit
F, University of Minnesota, 308 Harvard
Street S.E., Minneapolis, MN 55455
(612/624-9490).

Radiologic Technology
Program
Students in the radiologic technology
program combine 45 credits of radiologic
technology coursework and experience
with 45 credits of general education
coursework through Normandale
Community College (NCC). Students
who complete the program earn an
associate in science degree from NCC.

After successful completion of the
national registry examination, students
will receive certification from the
American Registry of Radiologic Tech
nologists and may join the American
Society of Radiologic Technologists.
Students who complete the radiologic
technology program are qualified to
assist radiologists with patient prepara
tion, use of radiographic equipment,
performance of patient procedures,
exposure and process work on X-ray
film, and other supportive functions.

Radiologic technology courses include
orientation to radiologic technology,
medical terminology, related ethics,
darkroom chemistry and techniques,
nursing procedures, medical and
surgical diseases, radiographic position-

Radiologic Technology Program

ing, principles of radiographic exposure,
radiographic anatomy, fundamental
electricity, radiological physics, special
radiographic programs, basics of nuclear
medicine, basics of radiation therapy,
radiographic equipment, and systems
analysis.

For more information, contact
Patricia Skundberg, Coordinator,
Department of Radiology, University of
Minnesota, 420 Delaware Street S.E.,
Minneapolis, MN 55455 (612/626-6466);
Normandale Community College
Admissions (612/830-9315).
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Introduction

Resources
This biennial bulletin describes the
offerings of the College of Pharmacy at
the University of Minnesota's Twin
Cities campus.

The Class Schedule, distributed with
registration materials before the
registration period each quarter, lists
course offerings with prerequisites, class
hours, rooms, and instructors. It also
includes registration instructions and
other useful information.

Students may also need to refer to the
College of Liberal Arts Bulletin, which is
available at the Information Center in
Williamson Hall or may be obtained by
writing to Student Support Services, 110
Williamson Hall, University of Minne
sota, 231 Pillsbury Drive S.E., Minnea
polis, MN 55455 (612/625-3030).

University Offices (area code 612):
Admissions-240 Williamson Hall (625
2008)
Boynton Health Seruice-(625-8400)
Crisis Counseling-Boynton Health
Service (625-8475)
Financial Aid-21O Fraser Hall (624
5260) for health professions information
or go to 2-693 Moos Tower for walk-in
counseling
Records-150 Williamson Hall (625
5333)
Registration Center-202 Fraser Hall
(625-5333 for information)
Student Accounts Receiuable-20 Fraser
Hall (625-8500)

For More Information-Contact the
Office of Student Affairs, College of
Pharmacy, 5-110 Health Sciences Unit
F, University of Minnesota, 308 Harvard
Street S.E., Minneapolis, MN 55455
(612/624-9490).

Policies
Bulletin Use-The contents of this
bulletin and other University bulletins,
publications, or announcements are
subject to change without notice.
University offices can provide current
information about possible changes.
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Equal Opportunity-The University of
Minnesota is committed to the policy
that all persons shall have equal access
to its programs, facilities, and employ
ment without regard to race, religion,
color, sex, national origin, handicap, age,
veteran status, or sexual orientation. In
adhering to this policy, the University
abides by the Minnesota Human Rights
Act, Minnesota Statute Ch. 363; by the
Federal Civil Rights Act, 420.S.C.
20000e; and by the requirements of Title
IX of the Education Amendments of
1972; by Sections 503 and 504 of the
Rehabilitation Act of 1973; by Executive
Order 11246, as amended; 38 U.s.C.
2012, by the Vietnam Era Veterans
Readjustment Assistance Act of 1972, as
amended; and by other applicable
statutes and regulations relating to
equality of opportunity.

Inquiries regarding compliance may
be directed to Patricia A. Mullen,
Director, Office of Equal Opportunity
and Affirmative Action, 419 Morrill Hall,
University of Minnesota, 100 Church
Street S.E., Minneapolis, MN 55455
(612/624-9547); or to the Director of the
Office of Civil Rights, Department of
Education, Washington, DC 20202, or to
the Director of the Office of Federal
Contract Compliance Programs, Depart
ment of Labor, Washington, DC 20210.

Postal Statement
Volume 92, Number 9
July 21, 1989

University of Minnesota Bulletin
(USPS 651-720)

Published by the University of Minne
sota, Student Support Services, Publica
tions and Communications Office, 150
Williamson Hall, 231 Pillsbury Drive
S.E., Minneapolis, MN 55455; once in
February, May, June; twice in April and
September; three times in August; and
four times in July. Second-class postage
paid at Minneapolis, Minnesota. POST
MASTER: Send address changes to
University of Minnesota Bulletin,
Student Support Services, 110 William
son Hall, 231 Pillsbury Drive S.E.,
Minneapolis, MN 55455.
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General Information

Introduction
The College of Pharmacy at the Univer
sity of Minnesota is recognized as one of
the outstanding pharmacy education and
research institutions in the world. As
the only pharmacy college in the state, it
has served an essential function
throughout its more than 95 years of
existence. The advanced level of the
practice of pharmacy in Minnesota and
the international leadership of its
graduates reflect the high quality of the
college's programs.

In addition to providing a solid
foundation in the pharmaceutical
sciences, the college is a national leader
in clinically oriented professional
education programs. The college's
clinical programs offer training at
numerous sites with varied patient
populations, precepted by a select
faculty of clinical practitioners. Partici
pants in the nation's largest postgradu
ate residency and fellowship program
engage in research and clinical practice
in a wide range of clinical specialty
areas. Graduates of the M.S. program in
hospital pharmacy combine expertise in
institutional pharmacy practice with the
administrative skills essential for
effective hospital pharmacy manage
ment. The highly qualified graduates of
these postgraduate programs are in
great demand.

The College of Pharmacy has 60 full
time faculty members and 150 volunteer
faculty. The full-time faculty are as
signed to one of four departments:
Medicinal Chemistry; Pharmaceutics;
Pharmacy Practice; and Social, Adminis
trative and Hospital Pharmacy. Each of
these departments carries out teaching
and research activities in one of the
pharmacy disciplines. The volunteer
faculty primarily contribute to instruc
tion in the experiential phase of the
professional education program.

Throughout the history of the college,
its programs have evolved to meet the
needs of the profession of pharmacy. In
1892 the college initiated a program
consisting of two years of professional
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studies leading to the doctor of phar
macy degree. To accommodate new
knowledge and technology, the period of
formal instruction was extended to a
four-year baccalaureate degree (B.S.) in
1927 and increased to five years in 1954.
A clinical component was added to the
B.S. program in 1967 and was followed
by the establishment of a patient
oriented postbaccalaureate doctor of
pharmacy (Pharm.D.) program in 1971.
The College of Pharmacy introduced the
six-year entry-level Pharm.D. program
in 1981 as an option for students. In
1985, the college reaffirmed its commit
ment to continue offering both the B.S.
and Pharm.D. degrees. To keep pace
with society's changing needs, the
college revised the professional educa
tion curriculum and introduced career
tracking options in 1987.

The University of Minnesota College
of Pharmacy is ranked among the top
five colleges of pharmacy in the United
States. The college is housed in a new
building designed specifically for
professional education and research.
This modern facility is part of the
University of Minnesota Health Sciences
Center. College of Pharmacy students
have access to more than 250,000
volumes of pharmacy resource materials.

Mission
The College of Pharmacy is responsible
for the education of pharmacy practition
ers who will meet the health needs of
the people of Minnesota and society and
deliver essential pharmaceutical serv
ices. The college is committed to the
improvement of human health through
the creation and dissemination of
knowledge leading to the development of
new drugs and new drug delivery
systems, the optimization of drug use,
and the improvement of pharmaceutical
services. It is committed also to the
development of pharmaceutical technol
ogy to strengthen the economy of the
State of Minnesota.



Programs of Study
Professional Programs-After two
years of prepharmacy coursework in an
accredited college, students are admitted
to the professional program. Students
declare their choice of degree (B.S. or
Pharm.D.) during the second
professional year. The curriculum for the
first two years is the same for both
programs. See Curriculum for details.

The bachelor of science (B.S.) program
provides the basic preparation for
pharmacy practice in hospitals, commu
nity pharmacies, health maintenance
organizations, extended care facilities,
industry, and government. This program
requires three years of professional
study.

The doctor ofpharmacy (Pharm.D.)
program requires four years of profes
sional study. The program is open to
College of Pharmacy students who have
completed two years of professional
coursework with a minimum grade point
average of 2.60. The program is also
open to applicants who hold a bachelor
of science in pharmacy degree. Students
admitted with such advanced standing
will receive the degree after approxi
mately two years of study if their
professional coursework was taken at a
college of pharmacy accredited by the
American Council on Pharmaceutical
Education. Students who have been
awarded a bachelor of science in phar
macy degree from a college not accred
ited by the American Council on Phar
maceutical Education will receive the
Pharm.D. degree after approximately
three years of study. The purpose of the
Pharm.D. program is to prepare mature
health professionals who are specialists
in drug use, misuse, and abuse to serve
as therapeutic consultants to patients
and health professionals.

Graduates of either the B.S. or
Pharm.D. program are eligible for state
licensure to practice pharmacy.

Postgraduate Fellowship and
Residency Programs-The goal of the
postgraduate fellowship programs in
pharmacy practice is to prepare clinical

Programs of Study

scientists to become leaders in the
conduct of drug research. The residency
programs provide advanced training in
specialty practices. Several teaching
sites affiliated with the College of
Pharmacy offer fellowships and residen
cies in specialty areas, including nutri
tion support, drug information, clinical
practice, critical care, pediatrics,
oncology, neuropharmacology, toxicology,
geriatrics, drug utilization review,
community clinical practice, and cardiol
ogy.

Candidates for fellowships and most
residencies must have a doctor of
pharmacy degree from an accredited
school or college of pharmacy, or M.S. or
Ph.D. degree and equivalent clinical
experience; be eligible for licensure to
practice pharmacy in the state of
Minnesota; have completed a profes
sional curriculum including significant
clinical clerkship experience; and meet
other qualifications specific to the
program for which application is made.
Some residencies are available to
candidates who have a bachelor of
science in pharmacy degree.

Graduate Programs-Graduate pro
grams for the master of science (M.S.)
and doctor of philosophy (Ph.D.) degrees
are offered through the Graduate School
in medicinal chemistry, pharmaceutics,
hospital pharmacy (M.S. only), and
social and administrative pharmacy.
Students who have shown exceptional
scholarship and ability as undergradu
ates in the University's College of
Pharmacy or in some other college of
pharmacy of equal standing may apply.
Those who are not graduates in phar
macy but whose undergraduate work
includes training in related subjects may
also pursue graduate work in medicinal
chemistry, pharmaceutics, and social
and administrative pharmacy. Detailed
information about these programs can be
found in the Graduate School Bulletin.

Continuing Education Programs
The College of Pharmacy provides
continuing education opportunities that
enable practicing pharmacists to

5



General Information

maintain their competence, update their
skills, develop new abilities, and assume
new responsibilities, as required by
changing professional duties and roles.
These programs provide a focus to
pharmacists' learning activities and offer
the opportunity for interactive learning
with colleagues and other health pro
fessionals. The college offers noncredit
as well as University credit programs.

Admission Requirements
High school students who are contem
plating a career in pharmacy should
complete a rigorous academic program
with an emphasis on mathematics, at
least through the level of solid geometry
and trigonometry, and on science, with
courses in biology, chemistry, and
physics. Courses in arts, humanities,
and social and behavioral studies are
helpful. Typing is recommended as a
useful skill for college students.

After high school graduation, stu
dents must complete a minimum of 90
college quarter credits (or 60 semester
credits), including certain required

courses, to meet the prepharmacy course
requirements for admission to the
College of Pharmacy professional
programs. This coursework may be
completed at the University of Minne
sota or at other accredited colleges or
universities. Students who wish to
complete their prepharmacy coursework
in the College of Liberal Arts at the
University of Minnesota must meet the
admission requirements specified in the
University's College of Liberal Arts
Bulletin.

Courses that fulfill prepharmacy
requirements must be taken under the
A-F grading system, unless a course is
offered under S-N grading only or
advanced placement (exemption) has
been granted. General electives may be
taken SoN unless prohibited by the
college offering the course. A maximum
of five credits in ROTC courses will be
accepted as part of the 90 quarter credit
minimum. Credits for typing, personal
orientation, and physical education are
not acceptable.

Students applying for admission to
the professional curriculum in the Col-

Prepharmacy Course Requirements l

Number of Courses
Behavioral Sciences 2

Courses such as anthropology, psychology, sociology
Biology-general biology and zoology, including labs 2

BioI 1009, 1106
Calculus-Math 1211, 1221 two-course

sequence
Chemistry-general chemistry, including labs sufficient to qualify

Chem 1004, 1005 for organic
Chemistry-organic, including labs one year

Chem 330113305, 3302/3306, 3303 or 3304
Economics 1
English-2 composition, or 1 composition and 1 speech 2

Comp 1011, 1027, Spch 1101
Physics-introductory, including labs (all topics) entire sequence

Phys 104111045, 1042/1046
In addition to the above requirements, students should also complete electives in the arts, humanities, behav
ioral and social sciences in order to fulfill the prepharmacy minimum total credit requirement. The pharmacy
graduation requirement of 45 quarter credits ofgeneral education must include not fewer than two courses and
at least 8 credits in literary and artistic expression (e.g., art, art history, literature, aesthetics, cultural
heritage, music, and theatre).

'University of Minnesota courses that satisfy these requirements are designated by course number.
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lege of Pharmacy must satisfactorily
complete all prepharmacy course re
quirements with a minimum grade of C.

Application Procedures
Applications for admission to the College
of Pharmacy are available from the
Office of Admissions, 240 Williamson
Hall, University of Minnesota, 231
Pillsbury Drive S.E., Minneapolis, MN
55455, and the Office of Student Affairs,
5-110 Health Sciences Unit F, College of
Pharmacy, University of Minnesota, 308
Harvard Street S.E., Minneapolis, MN
55455. All applications for admission
require submission of two official
transcripts from each college previously
attended. Applications from students not
previously enrolled at the University
must also include an application fee.
Applications from students whose native
language is not English and who have
not studied for at least one year in a
university where the language of
instruction is English must submit the
results of the Test of English as a
Foreign Language (TOEFL) or the
Michigan English Language Assessment
Battery (MELAB). Students are admit
ted to the college for fall quarter only.
Students should file their applications
between October 15 and May 15 of the
academic year that precedes the fall
quarter for which they seek admission.
Early application is encouraged because
applications are considered as soon as
all of the required credentials have been
received and the class size is limited.
For 1989, the average GPA of entering
students was 3.28.

Candidates for admission are evalu
ated on prior academic and personal
achievement, letters of recommendation,
a personal goals statement, and oral and
written communication skills. In some
cases, an interview will be required.
Candidates who expect to complete
coursework during a summer session
should follow the application procedures
described above, being sure to supply a
list of courses yet to be completed, the

Degree Requirements

name of the college in which the courses
will be taken, and the dates of the
summer session. Two official transcripts
including the completed summer session
work should be forwarded to the College
of Pharmacy immediately following
completion of the work or as soon as
grades are available.

If admitted, students whose native
language is not English and who do not
possess a four-year degree from a United
States institution will be required to sit
for the Speaking English Assessment
Kit (SPEAK) Exam and complete any
preparatory coursework recommended.

Postbaccalaureate and Advanced
Standing Students-Students trans
ferring from another college of pharmacy
may apply for advanced standing
admission to either the B.S. or Pharm.D.
program at the University. Transfer
students must complete the required
prepharmacy coursework unless they
possess a bachelor of science in phar
macy degree from a college accredited by
the American Council on Pharmaceutical
Education.

Adult Special Students-Persons who
wish to register for particular courses to
meet individual needs rather than to
complete a degree program may be
admitted to the college as adult special
students, with approval of the dean.
Adult special students are usually
expected to have a bachelor's degree in
pharmacy or appropriate experience.
Students in this category may not
become candidates for degrees or be
granted advanced standing without
approval of the college's Admissions
Committee. For information, contact
Pharmacy Student Affairs.

Degree Requirements
Degrees from the University of Minne
sota are granted by the Board of Regents
on recommendation of the College of
Pharmacy faculty. To be granted a
degree, all students in the college must:

(1) meet all prepharmacy course require-
ments (waived for students who

7



General Information

possess a bachelor of science in
phannacy degree from a college
accredited by the American Council
on Phannaceutical Education);

(2) meet all professional course require
ments;

(3) earn a minimum of 45 quarter credits
in residence and at least 30 of the
last 45 quarter credits in residence
at the University of Minnesota;

(4) complete a minimum of 45 quarter
credits in nonscience, nonmathe
matics, nonprofessional general
education courses, including not
fewer than 2 courses and at least 8
credits of literary and/or artistic
expression. Required prephannacy
courses in behavioral sciences,
economics, and English apply toward
the general education requirement.
This requirement is waived for
students who possess a bachelor of
science in phannacy degree from a
college accredited by the American
Council on Phannaceutical Educa
tion;

(5) complete a minimum of 240 (B.S.) or
300 (Phann.D.) quarter credits with
a minimum overall grade point
average of 2.00 and a minimum
grade point average in required
professional courses of 2.00; and

(6) meet all financial obligations to the
University.

Grading
The College of Pharmacy uses the A-B-C
D-F (A-F) and Satisfactory-No Credit (S
N) grading systems. All required
professional courses and career tracking
electives must be taken A-F unless S-N
has been approved by faculty action for a
particular course. General education
elective courses may be taken S-N.

Instead of receiving letter grades,
students may be assigned one of three
registration symbols: W (withdrawal) for
official cancellation of a course after the
second week of the quarter when the
student had been earning a passing
grade (otherwise, F or N is assigned
instead); I (incomplete) for a course in
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which work must be made up before a
grade is assigned; and V (visitor) for
noncredit registration as an auditor.
Students must make up incompletes by
the end of the next quarter or the I
changes to F or N unless a contract
between the student and instructor is
completed and placed in the student's
file. Contract fonns are available in the
Office of Student Affairs. Mter one year,
neither the instructor nor the institution
is under any obligation to accept or
evaluate work submitted for completion
of a course.

A grade point average (GPA) is
computed quarterly for each student,
using a 4.00 scale. This GPA is printed
on the student's official transcript. N's,
for which no grade points are awarded,
are not computed into the University
GPA. However, the College of Pharmacy
includes N's in its calculations to
monitor academic progress internally.
The college computes two separate GPAs
for its students-the overall GPA, which
includes all coursework since entering
the College of Pharmacy, and the
required GPA, which is based on re
quired professional coursework since
entering the college.

Academic Standing Policies
The Academic Standing Committee
consists of four faculty members and one
student. This committee meets regularly
to consider petitions from students who
wish to deviate from the established
program requirements or have a require
ment waived, to monitor the academic
progress of all students in the B.S. and
Phann.D. programs, and to adjudicate
accusations of student misconduct.
Petition fonns are available in the Office
of Student Affairs (5-110 HSUnit F). The
following is a summary of the college's
academic standing policies.

(1) Students who receive more than
one F, N, or I grade in required
courses in one academic year will
be placed on probation and contin
ued on probation for the academic
year.



(2) Students who accumulate more
than six credits of F, N, or I grades
or more than a total of 12 credits of
D, F, N, or I grades in required pro
fessional courses will not be al
lowed to advance to the fall quarter
of the next academic year. These
students will be either dismissed
from the college or, if their perform
ance merits a second chance, re
quired to repeat all courses for
which they received grades of F, N,
or I. The committee may also re
quire that these students repeat
courses in which they received
grades of D.

(3) Students who have an overall CPA
or required CPA of less than 2.00
will be placed on probation. These
students will be reviewed periodi
cally and may be dismissed from
the college if they are not making
satisfactory progress.

(4) B.S. students must remove defi
ciencies in all required professional
courses and have a GPA (overall
and required) of at least 2.00 before
beginning externships.

(5) Pharm.D. students must remove
deficiencies in all required profes
sional courses of the first two years
of the program and have a GPA
(overall and required) of at least
2.60 before advancing to the third
professional year. Pharm.D. III
courses will not be considered as
prerequisites for externships, but
students may not enter externships
if their GPA is below 2.00.

(6) Pharm.D. students must remove
deficiencies in all required profes
sional courses and have a GPA
(overall and required) of at least
2.00 before beginning clinical
clerkships.

(7) Each Pharm.D. IV clerkship (four
weeks) counts as one course for
purposes of academic standing.
Students who obtain an N or I in
more than one required clerkship
will be placed on probation or
dismissed from the college. Stu-

Academic Standing Policies

dents cannot make further progress
toward the degree until making up
at least one of the required clerk
ships. If grades are not available
until after the next clerkship has
begun, there may be a one-month
grace period before halting a stu
dent's progress if this is determined
to be in the best interest of both the
clinical site and the student.

(8) Students who complete course
requirements but receive a grade of
F or N will be required to reregister
for the course.

(9) Students who fail a required profes
sional course twice will be dis
missed from the college.

(10) The committee will periodically
review the progress of all students
and can place students on probation
at any time. Students on probation
may be dismissed from the college
if they are not making satisfactory
academic progress.

(11) The committee will inform students
by mail of its actions.

Access to Student Educational
Records-In accordance with regents'
policy on access to student records,
information about a student generally
may not be released to a third party
without the student's permission. The
policy also permits students to review
their educational records and to chal
lenge the contents of those records.

Some student information-name,
address, telephone number, dates of
enrollment and enrollment termination,
college and class, major, adviser,
academic awards, honors received, and
degrees earned-is considered public or
directory information. To prevent release
of such information outside the Univer
sity while in attendance at the Univer
sity, a student must notify the records
office on his or her campus.

Students are notified annually of
their right to review their educational
records. The regents' policy, including a
directory of student records, is available
for review at the Information Center in
Williamson Hall, Minneapolis, and at
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records offices on other campuses of the
University. Questions may be directed to
the Office of the Registrar, 150 William
son Hall (612/625-5333).

Pharmacy Student Code of
Ethical Responsibility and
Professional Behaviorl

Part I-The University of Minnesota
Pharmacy Student Code of Ethical
Responsibility and Professional Behavior
(The Code) is established in the belief
that central to any intellectual and
professional endeavor is an atmosphere
of mutual trust and respect, based upon
individual maintenance of community
standards. Pharmacy education under a
voluntary, individual system has a
twofold obligation: to ensure observance
of rules by its members and to report
that its rules have been observed.

The hallmark of becoming a profes
sional is that the individual is willing to
undergo a transformation in awareness
of his or her personal and social values,
is willing to profess special personal and
social values, and is willing to self
regulate his or her behavior and monitor
the behavior of peers in terms of these
special values.

It is not possible for a community to
legislate morality, or good sense, or
independence, or learning, or judgment.
Each of these is a matter of individual
effort and discipline. However, an
educational community can create an
environment in which these attributes
may be cultivated and allowed to
flourish. Central to this environment is
an awareness and an affirmation of the
basic fact that every man or woman's
pharmacy education is the product of his
or her own intellectual effort. Therefore,
every man or woman who enrolls and
remains at the University of Minnesota
College of Pharmacy understands that to
submit work which is not his or her own
or to default on clinical obligations

'Adapted from a similar statement adopted by the
Medical School Student Council.
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violates the purpose and spirit of
pharmacy education.

When presented with an allegation
that there has been a violation of The
Code, the Academic Standing Committee
carefully considers all relevant factors,
using procedural due process as a guide
to its action. Strict confidentiality is
observed. The administration is in no
way involved in the evaluation of a case.
It is to be understood that intellectual
responsibility is internal and that the
standards delineated in this statement
mayor may not be those of the individ
ual. However, the precepts of a commu
nity must be respected by all members of
that community. The statement is
planned as a broad outline of standards
within which each student is expected to
exercise her or his own judgment, the
essence of any affirmative statement
being each student's pledge that she or
he will be honor bound to uphold the
principles stipulated therein.

Part II-In addition to the general
principles of ethical conduct mentioned
above, each student is bound by the
following specific provisions as part of
The Code:
(1) Each student will respect intellectual

and physical property and will not
use such property without the
owner's permission.

(2) Each student recognizes that aca
demic misconduct is unacceptable
behavior for students in a profes
sional school and is a violation of The
Code. Academic misconduct includes,
but is not limited to, falsification
(willfully providing University offices
or officials with false, misleading, or
incomplete information); cheating on
assignments or examinations;
plagiarizing; altering, forging, or
misusing a University academic
record; taking and acquiring or using
test materials without faculty
permission.

(3) Each student recognizes that right
and obligation of the University of
Minnesota College of Pharmacy



faculty to establish and maintain
high standards of academic perform
ance. Examinations taken at the
University of Minnesota College of
Pharmacy will represent the stu
dent's individual efforts only; the
student will not use information
provided during the examination by
other individuals, notes, textbooks,
or other references except as speci
fied by the evaluator.

(4) Each student recognizes that his or
her primary responsibility while on
clinical clerkships is the care of his
or her patients and that the patients'
welfare has precedence over a
student's personal educational
objectives. The student will respect
each patient's privacy and dignity
and will maintain confidentiality
with regard to information about
patients. Each student recognizes his
or her responsibility to consult with
the house staff, preceptor, or attend
ing physician regarding each pa
tient's management.

(5) Each student recognizes that part of
her or his clinical obligations in
cludes providing coverage when
assigned (e.g., at clinics, at night, or
on weekends). When such an assign
ment is made, a student will abide
by it or make suitable alternative
arrangements with the faculty
member who made the assignment.
If a student is convinced that such an
assignment is inappropriate, the
matter must be discussed with the
course coordinator.

(6) A violation of The Code occurs and
the Academic Standing Committee
must so find if it concludes in a
hearing, at which the student is
obligated to be present, that:
(a) based upon all evidence it is clear

and convincing that the act or
acts alleged to have occurred did
in fact occur, and

(b) such act or acts so found are pro
hibited by The Code.

Residency Requirements

(7) Students found by the Academic
Standing Committee to be guilty of a
violation of The Code are subject to
disciplinary action that will range
from failure in the course to dis
missal from the college.

(8) Appeals of Academic Standing
Committee decisions may be made by
students or faculty to the President's
Student Behavior Review Panel
within ten days of the decision.

Part III-Upon accepting a class place
in the University of Minnesota College of
Pharmacy, each student will be asked to
sign the following statement:

I hereby affirm that I have read and
understand the provisions and stipula
tions of the University of Minnesota
Pharmacy Student Code of Ethical Re
sponsibility and Professional Behavior.
Each student who is unwilling to sign
this statement is required to submit to
the Academic Standing Committee for
its approval a statement of his or her
own, addressing the ethical responsibili
ties involved in academic conduct,
examination policy, and patient care.

In the event that a student witnesses
what she or he believes to be a violation
of The Code by another student, that
student may report her or his suspicions
to a member of the Academic Standing
Committee or to the course instructor.

College of Pharmacy
Residency Requirements
(1) Students admitted to the College of

Pharmacy must complete all the re
quirements for the B.S. degree
within six years or the Pharm.D.
degree within eight years of the time
they first register for a professional
course offered by the college.

(2) Students in the advanced standing or
postbaccalaureate Pharm.D. pro
gram must complete all degree
requirements within four years of
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the time they first register for a
professional course offered by the
college.

(3) Students in the advanced standing
or postbaccalaureate part-time
Pharm. D. program must complete
all degree requirements within six
years of the time they first register
for a professional course offered by
the college. The required clerkships
must be completed on a full-time
basis.

(4) An approved leave of absence is not
counted as part of the residency
period.

(5) Students granted a leave of absence
of three continuous quarters or less
are entitled to meet only those
graduation requirements for their
original graduating class.

(6) Students granted a leave of absence
of more than three continuous
quarters or more than one leave of
absence of three continuous quarters
or less, must meet all the graduation
requirements at the time of complet
ing the program.

Procedure For Dealing With
Students With Chemical
Dependency Problems
The University of Minnesota College of
Pharmacy is supportive of the efforts of
chemically dependent students to
become free of their dependency prob
lems. In dealing with chemically depend
ent students, the college's procedure
involves intervention and requiring
students to join treatment and rehabili
tation programs. This procedure was
established to ensure the safety of
patients with whom students may come
in contact and to protect the interests of
patients, students, the college, and
faculty.

The following steps will be followed
as soon as a student has been identified
as having chemical dependency prob
lems:
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(1) The student will be granted a
medical leave of absence by the
Academic Standing Committee if he
or she is participating in educa
tional activities that involve direct
patient contact (e.g., clinical clerk
ships or externship). The request
for a leave may be initiated by the
student or the Associate Dean for
Academic Affairs. Students partici
pating in educational activities that
do not involve direct patient contact
are not required to take a medical
leave of absence.

(2) The Associate Dean will arrange
with the student a program for the
treatment of chemical dependency.
Usually, the student will be coun
seled to enroll in an inpatient
chemical dependency treatment
program and provide the Office of
Student Affairs with evidence of
successful completion of the
program. However, the student
may select a different treatment
modality contingent on the ap
proval of the Associate Dean.

(3) The Associate Dean will counsel the
student to join a sobriety support
group, e.g., Pharmacists Aiding
Pharmacists, after completion of
the treatment program.

(4) The student will be asked to give
the Associate Dean permission to
solicit letters of reference from
counselors, employers, or members
of the sobriety support group to
monitor the progress of the stu
dent's rehabilitation program.

(5) The student will be asked to agree
to the giving of urine samples at
any time, without prior notification,
for detection of drugs of abuse.

(6) The Associate Dean will make
recommendations to the Academic
Standing Committee to terminate
the student's medical leave of
absence and allow the student to
participate in educational activities
that do not involve direct patient
contact after obtaining evidence
that the student has completed the

•



treatment program and is partici
pating in the rehabilitation pro
gram.

(7) The Associate Dean will make
recommendations to the Academic
Standing Committee to permit the
student to participate in educa
tional activities involving direct
patient contact after obtaining
evidence that the student has been
chemically free for at least ten
weeks.

(8) If the student is a licensed pharma
cist and her or his license was sus
pended because of chemical depend
ency, lifting of the suspension by
the State Board of Pharmacy may
be used as evidence of sobriety and
is a prerequisite for participation in
educational activities involving
direct patient contact. However,
lifting of the license suspension
does not obligate the college to
allow the student to participate in
educational activities that involve
direct patient contact.

(9) Office of Student Affairs staff are
not required to report to the
Academic Standing Committee on
students who initiate information
about a personal chemical depend
ency problem while being coun
seled. The staff may report such
information to the Associate Dean.

(10) The Academic Standing Committee
may dismiss from the college
students who have a recurrence of
chemical dependency problems
after completing the treatment and
rehabilitation program described
above.

(11) If the student and the Associate
Dean do not reach an agreement on
a treatment and rehabilitation pro
gram, either may request a hearing
by the Academic Standing Commit
tee. The Academic Standing Com
mittee will carefully consider all
relevant factors, using procedural
due process as a guide to its action.
The student or Associate Dean may
appeal the Academic Standing

Honors Program

Committee's decisions to the Presi
dent's Student Behavior Review
Panel within ten days of the
decision.

Advising
The College of Pharmacy provides
counseling and advising services to
students. Staff advisers in the Office of
Student Affairs approve registration
forms, discuss academic difficulties, and
advise or counsel students with personal
concerns. In addition to this assistance,
each student is assigned a faculty
adviser. Faculty advisers help students
select elective courses, discuss career
opportunities, and provide guidance
regarding academic problems.

Honors Program
This program was established in 1982 as
part of a University-wide drive to
provide extracurricular learning oppor
tunities for outstanding students. It is
open only to students whose grade point
average (GPA) is at least 3.25. Specific
activities in this program (called Honors
Options) include special projects and
honors courses. Special projects are
defined by the mutual agreement of a
qualified student and any faculty
member. They may be laboratory
research projects, directed research
readings, term papers or seminar
preparation on research topics, commu
nity service projects, leadership projects,
or other appropriate activities. Honors
courses available within the college are
listed with the other courses offered by
the various departments, but designated
with an "H" following the course num
ber. They generally represent advanced
courses that may be of special interest to
honors students. In addition, several
required professional courses (e.g.,
Pharmacokinetics, Phmc 5680; Thera
peutic Agents II, MChm 5330; Instru
mental Methods, MChm 5421) fre
quently offer preplanned, regularly
scheduled honors activities in associa
tion with the courses.

13



General Information

The Honors Program provides
interested students with opportunities
to interact with faculty, develop special
ized skills, learn about research, and
enhance their professional development.
There is no financial remuneration for
this program. Graduating students who
have completed at least five Honors
Options, including at least one special
project, will graduate with the honors
designation of cum laude (GPA 3.25
3.49), magna cum laude (GPA 3.50-3.79),
or summa cum laude (GPA 3.80-4.00).

Off-Campus Course
Requirements
B.S. students must complete two
quarters of externship and one quarter
of clerkship during the third profes
sional year. Pharm.D. students are
required to complete at least four
quarters of clinical clerkship and
externship. These practice experiences
are conducted at a variety of community
and hospital sites in the Minneapolis/St.
Paul metropolitan area as well as
locations throughout the state. Students
are responsible for arranging their own
transportation to these sites and should
expect to incur additional expenses
during this time.

Tuition and Fees
For information on current tuition, fees,
and estimated total expenses, consult
the quarterly Class Schedule.

A student who receives a grade of F
or N and is required to repeat a course
must reregister and pay fees a second
time. A student who receives a grade of
For N in a course but is permitted to
complete course requirements in some
manner other than reregistration must
complete a Request For Special Exami
nation form and pay a fee before a grade
change will be made.

Minnesota has reciprocity agreements
with Wisconsin, North Dakota, and
South Dakota regarding tuition rates at
public educational institutions. Contact
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the residency counselor, 240 Williamson
Hall (612/625-6330), for up-to-date
information.

Financial Aid
Applications for financial aid are
available from the Office of Student
Affairs, 5-110 Health Sciences Unit F,
College of Pharmacy, University of
Minnesota, 308 Harvard Street S.E.,
Minneapolis, MN 55455, and from the
Office of Student Financial Aid, 210
Fraser Hall, University of Minnesota,
106 Pleasant Street S.E., Minneapolis,
MN 55455. Applications should be filed
as soon after January 1 as possible.
Students should apply for financial aid
at the time they are applying for admis
sion. Walk-in counseling is available at
the Health Professions Financial Aid
Office in 2-693 Moos Tower. For more
information or counseling hours, call
612/624-5260.

Loans Administered By the Office of
Student Financial Aid:

Health Education Assistance Loan-Up
to $12,500 per year. Must demonstrate
financial need. First-year students are
not eligible. Variable interest loan.
Health Professions Loans-Up to $2,500
a year plus tuition and fees. Must dem
onstrate financial need. Parents' finan
cial data required.
Perkins Loan-Up to $9,000 aggregate
for the first two professional years and
$18,000 aggregate after the second
professional year. Students rarely
receive the maximum allowable.
Stafford Student Loan (formerly GSL)
Up to $4,000 per year for the first two
professional years; $7,500 per year for
the third and fourth professional years.
Student Education Loan Fund-Up to
$4,000 per year for first- and second
year students; $6,000 per year for third
and fourth-year students. Variable
interest loan. Not based on financial
need.
Supplemental Loan for Students-Up to
$4,000 per year. Not based on financial
need.



University Loans-Up to $1,500 per year
for students demonstrating financial
need.

Loans Administered by
Organizations:

Auxiliary of the American Pharmaceuti
cal Association, Irene Parks Loan Fund,
2215 Constitution Avenue N.W., Wash
ington, D.C. 20037.
National Association of Retail Druggists
Foundation, 205 Daingerfield Road,
Alexandria, VA 22314, or contact the
Office of Student Affairs.

Loan Consolidating-The Minnesota
Higher Education Coordinating Board
administers a loan consolidation pro
gram called the Graduated Repayment
Income Protection (GRIP) Loan Pro
gram. Pharmacy graduates are eligible if
they have student loan repayments that
exceed ten percent of their adjusted
gross income, are employed at least 30
hours per week, have never defaulted on
a student loan, and are citizens or
permanent residents of the United
States. For detailed information, contact
the GRIP program manager at the
Minnesota Higher Education Coordinat
ing Board, Suite 400, Capitol Square,
550 Cedar Street, St. Paul, MN 55101
(612/296-4275).

Scholarships-Full-time pharmacy
students who are in good academic
standing may apply for scholarships (see
list below) that range from $100 to
$2,500. These scholarships are awarded
on the basis of scholastic achievement,
financial need, professional goals,
participation in college or community
activities, and other criteria. To be
considered for scholarships based on
financial need, students must have an
ACT Family Financial Statement or
international student financial aid
application on file in the Office of
Student Financial Aid. The college
Committee on Scholarships, Fellow
ships, and Awards recommends scholar
ship candidates to the faculty for its
approval. Usually no student is awarded

Financial Aid

more than one scholarship per year.
Applications are available from the
Office of Student Affairs on the first day
of fall quarter. The application deadline
is Friday of the third week of fall
quarter. These scholarships are dis
bursed by the Office of Student Finan
cial Aid and become part of the student's
financial aid package. If a fully funded
student receives a scholarship, other
forms of assistance will be affected.

American Cancer Society Scholarship-
For a first-year pharmacy student
with demonstrated leadership
potential, maturity, and an interest in
oncology. The student must become a
member of the American Cancer
Society Professional Education
Committee and attend four meetings
annually. This is a two-year scholar
ship.

Anonymous Donor Scholarship-Based
on financial need and extracurricular
activities.

Anonymous Donor Pharm.D. III
Scholarship-For two students with
the highest grade point averages in
the Pharm.D. III year.

Burroughs Wellcome Company
Scholarship-For students demon
strating excellence in scholarship
and/or leadership and professional
ism.

Benjamin M. Cohen Memorial
Scholarship-Based on financial need
and academic achievement.

Druggists Mutual Insurance Company
Scholarship-For a student from the
midwest who plans to practice com
munity pharmacy in one of the states
where the company operates. Selec
tion is based on academic achieve
ment and financial need.

Keith K. Keller Memorial Scholarship
Based on financial need and interest
in community pharmacy.

K mart Corporation Pharmacy
Scholarship-For a second- or third
year student who has a demonstrated
interest in the practice of community
pharmacy.
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General Information

Cecil A. Krelitz Memorial Scholarship
For two first-year students from Min
nesota who plan to practice commu
nity pharmacy.

Abbie N. Larson Memorial
Scholarship-For a student from
Minnesota, based on academic
achievement and financial need.

Sarah Lavintman Mark Scholarship
For a student interested in hospital
pharmacy and entering the last year
of professional study.

Claude A. Mather Memorial
Scholarship-For a student from
Eveleth, Minnesota.

McKesson Drug Company Scholarship
Based on scholastic achievement,
leadership, and financial need.
Student retains scholarship until
graduation as long as satisfactory
academic progress is achieved.

Samuel W. Melendy Memorial
Scholarship-For the top scholars,
based on academic performance in the
preceding year.

Fred Multaler Memorial Scholarship
For a student from Minnesota, based
on financial need.

National Association of Chain Drug
Stores Scholarship-For a second- or
third-year student who has a demon
strated interest in community phar
macy.

William M. and Mildred E. Peters
Scholarship-For a student from
rural Minnesota. Based on scholastic
ability, extracurricular activities, and
financial need. Recipient retains the
scholarship until graduation as long
as satisfactory academic progress is
achieved.

Thrifty-White Drug Stores Scholarship
For second- or third-year students in
good academic standing, interested in
community pharmacy, from Minne
sota, North Dakota, South Dakota,
Wisconsin, or Montana. Preference
will be given to students with retail
or management backgrounds and
financial need.
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Research Stipends-Students inter
ested in pharmaceutical research are
encouraged to apply for stipends
offered by the college, University,
pharmaceutical companies, and
professional organizations. Applica
tion information and deadlines for
these programs will be announced
throughout the year. Recipients of the
following research-based stipends are
selected by the faculty.

Samuel W. Melendy Undergraduate
Research Scholarship-For students
to conduct research projects. Selection
is based on the scholastic perform
ance and promise of the applicant.
Each award carries a summer
support stipend and additional
funding for the following two quar
ters.

National Institutes of Health Training
Grants-To provide Pharm.D. stu
dents with research experience and
increase their awareness of the
opportunities for careers as clinical
investigators.

Undergraduate Research Opportunities
Program-Offered by the University
of Minnesota Office of Educational
Development to support research,
scholarly, or creative projects under
taken by students in partnership with
faculty members.

Awards and Honors
The following awards are available
annually to pharmacy students on the
approval of the faculty.

Academy of Students of Pharmacy
Certificate of Recognition-For the
graduating student member who has
made the greatest contribution to the
College of Pharmacy Academy of Stu
dents of Pharmacy Chapter.

American Society of Hospital Pharma
cists Student Leadership Award-For
an undergraduate student with dem
onstrated interest in institutional



phannacy practice, involvement and
leadership in professional organiza
tions, and academic excellence.

Award of Excellence in Clinical
Communications-For a Pharm.D.
student demonstrating scholastic
excellence and superior oral and
written clinical communication skills.

Carol A. Beaty Memorial Award-For
the student demonstrating the
greatest capability and/or interest in
the area of computer applications in
pharmacy.

John Y Breckenridge Memorial Book
Award-For a second-year phannacy
student, in recognition of outstanding
scholastic achievement, professional
promise, and leadership ability.

Bristol Laboratories Award-For a
graduating student for extracurricu
lar contributions to the spirit of the
class, improvement of the community,
or fight against drug abuse.

Hallie Bruce Memorial Award-For a
graduating student with outstanding
achievement in hospital phannacy.

Harold H. Carpenter Memorial Award
For a student demonstrating excep
tional interest in rural phannacy
practice.

College Board Pharm.D. III Award-For
a Pharm.D. III student for outstand
ing contributions to and involvement
in the profession, the college, and its
students. Candidate must be active
during the Phann.D. III year.

Community Service Award-For a
graduating student who has made
significant contributions to commu
nity education.

Dean's Award-For a graduating
student for contributions to the goals
of the college.

Dean's Undergraduate Research
Award-For a first-, secondo, or
Phann.D. III-year student in recogni
tion of outstanding achievement in
research activities.

Awards and Honors

Druggists Mutual Award-For a first
year student in recognition of scholas
tic achievement and extracurricular
involvement.

Ole Gisvold Medicinal Chemistry
Award-For a graduating student
with an exceptional record in all
chemistry-related courses in the
professional curriculum and potential
for graduate study in the field of
medicinal chemistry.

Hoechst-Roussel Pharmaceuticals Inc.
Award-For a graduating Pharm.D.
candidate who has demonstrated
outstanding skills and excellence in
clinical pharmacy.

Kappa Epsilon Award-For a student
member who has rendered outstand
ing service to the college.

Kappa Psi Pharmacopa Award-For the
editor of Pharmacopa.

Kappa Psi Scholarship Award-For a
graduating student member for scho
lastic perfonnance.

Deborah A. Kasper Memorial Award
For the first-year student who has
contributed most to class esprit de
corps in the course of everyday college
studies.

Izaak M. Kolthoff Rho Chi Research
Award-For a graduating student
who has contributed to and shown
promise of excellence in research in
pharmaceutical science.

Lilly Achievement Award-For a gradu
ating student who exemplifies
scholastic and professional achieve
ment, leadership ability, and ethical
conduct.

McKesson Drug Company Award-For
the president of the Academy of Stu
dents of Pharmacy.

McNeil Consumer Products Award-For
the student who achieves the highest
combined grade in SAHP 5245 and
SAHP 5250.
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Martec Award-For a student who plans
on pursuing a B.S. degree, in recogni
tion of contributions to the college
and involvement in professional
activities.

Merck Award-For graduating students
with outstanding scholastic achieve
ment.

Metropolitan Professional Pharmacists
Society Award-For the president of
the College Board.

Minnesota Society of Hospital Pharma
cists Award-For a graduating
student (first professional degree) for
scholastic excellence, contributions,
and demonstrated leadership in
hospital pharmacy.

Minnesota State Pharmaceutical Asso
ciation (MSPhA) Outstanding Student
Award-For an outstanding second
year student.

MSPhA Patient Education Award-For a
graduating MSPhAlAcademy of
Students of Pharmacy student for
skill and ability in public health
education.

MSPhA/Academy of Students of Phar
macy Award-For the president of
the Academy of Students of Phar
macy.

Mylan Pharmaceuticals Excellence In
Pharmacy Award-For a graduating
student demonstrating academic
achievement, high professional moti
vation, and superior proficiency in the
provision of drug information serv
ices.

Pfizer Pharmaceuticals Community
Pharmacy Internship Award-For a
graduating student demonstrating
excellence in community pharmacy
internship.

Pharmacy Alumni Society Award-For a
graduating student for scholastic
excellence and extracurricular in
volvement.

Pharmacy Alumni Society Undergradu
ate Award-For a first-, secondo, or
Pharm.D. III-year student demon
strating professional enthusiasm and
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the ability to stimulate personal and
professional growth among others.

Phi Delta Chi Award-For a graduating
student member for outstanding
service to the fraternity and the
college.

Phi Delta Chi Scholarship Award-For a
student member for outstanding
scholarship in the first professional
year.

Rho Chi Award-For the first-year
student who has earned the highest
scholastic average.

Roche Pharmacy Communications
Award-For a graduating student for
outstanding instructions and gui
dance to patients in a clinical prac
tice.

Sandoz Pharm.D. Award-For the out
standing Pharm.D. graduate.

Smith Kline & French Clinical Phar
macy Award-For a graduating
Pharm.D. student demonstrating
superior achievement.

T. O. Soine Memorial Award-For a
second-year student who has made
significant contributions by enhancing
interstudent communication, stimu
lating class spirit, and serving the
needs of the college and its students.

Upjohn Pharmacy Achievement Award
For a graduating student for distin
guished public service.

Upjohn Pharmacy Research Award-For
a graduating Pharm.D. student or
resident or fellow to encourage and
reward significant research endeav
ors.

Carol Windisch Memorial Award-For
an undergraduate student member of
the Alpha Chapter of Kappa Epsilon
for service to the community and fra
ternity, scholastic achievement, extra
curricular activities, and leadership
ability.

F. J. Wulling First-Year Student
Award-For the student with the
second highest grade point average in
the first professional year.



F. J. Wulling Second-Year Student
Award-For the student with the
highest grade point average in the
second professional year.

F. J. Wulling Third-Year Student
Award-For the graduating B.S.
student with the highest grade point
average.

Student Activities
Students in the College of Pharmacy
may find opportunities for valuable
experience and personal growth through
participation in University activities
outside the classroom. Within the
college, a variety of student groups may
be of interest. Students are encouraged
to take an active part in these group
activities. Further information can be
obtained from the Office of Student
Affairs, 5-110 Health Sciences Unit F.

Class Officers-At the beginning of
each academic year, students elect their
class officers for the purpose of organiz
ing class functions and activities.

College Board-As the student govern
ment body, the Pharmacy College Board
acts as the students' representative and
liaison, and sponsors many all-college
activities. Its purpose is to advance the
interests of students in the College of
Pharmacy through active student
participation. It is composed of class
representatives and leaders of all
recognized student organizations in the
college.

Academy of Students of Pharmacy/
Minnesota State Pharmaceutical
Association-As the largest student
organization in the college, the Academy
concerns itself with the professional
needs of students at the local, state,
regional, and national levels. It is
actively involved in educational activi
ties and legislative matters affecting the
profession at the state and national
levels.

Student Activities

Professional Societies-Three profes
sional pharmacy societies are active on
this campus: Kappa Epsilon, Kappa Psi,
and Phi Delta Chi; each organization has
a facuIty adviser. These groups sponsor
activities involving students, the college,
the profession, and the public.

Honor Societies-Rho Chi, the na
tional honor society of pharmacy, is rep
resented at Minnesota by the Mu
Chapter. During their second profes
sional year, eligible students may be
elected to membership by society
members. Election to the society is based
on scholarship, character, and conduct.
A maximum of 20 percent of a class is
eligible. Pharmacy students are also
eligible for invitation to membership in
Iota Sigma Pi, a national honor society
for women in chemistry, and Phi
Lambda Upsilon, a scholastic honor
society for men and women in chemistry.

Faculty Committees-Students are
appointed to most regular standing and
ad hoc committees that govern the
college.

CHIP (Council for Health Interdisci
plinary Participation)-This health
science student organization promotes
the team approach to health care
delivery through student services and
community programs.

Pharmacopa-Epsilon Chapter of
Kappa Psi Pharmaceutical Fraternity,
on its own initiative, prepares the
annual Pharmacopa, which contains
articles of interest as well as pictures of
members of the graduating class,
faculty, and staff.

Pharmacy Book Exchange-The
College Board operates a student book
exchange during the first week of each
quarter. Students may place used
textbooks in the exchange on consign
ment.

Awards Convocation-This annual
event honors students by presentation of
awards based on performance during the
previous academic year.
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Samuel W. Melendy Memorial
Lecture-The College of Pharmacy
sponsors an annual lecture by a phar
macy leader of national reputation on a
subject intended to advance the interests
of the profession.

Pharmaceutical Education Trip
Students in the College of Pharmacy
have an opportunity to visit the labora
tories of at least one pharmaceutical or
biological manufacturer during spring
vacation. Students are encouraged to
take these trips.

Pharmacy Day-This annual celebra
tion is sponsored by the Pharmacy
College Board. Classes are excused for a
day in May for a picnic for students,
faculty, and staff.

Career Development-The college
provides career counseling information
for internship and postgraduate posi
tions, resume preparation, interviewing,
and postgraduate education. For more
information, contact the director of
professional relations in 5-130 HS Unit
F (624-1900).
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Pharmacy Curriculum

Course credits are listed in parentheses.

First Professional Year (B.S.
and Pharm.D.)
Fall Quarter (15)

CBN 3001 Elementary Anatomy (4)
MChm 5430 Biochemistry I (3)
Phar 5321 Pharmacotherapeutics I (2)
Phmc 5603 Calculations (2)
Phmc 5605 Dosage Form Design (2)
Phsl 3070 Neurophysiology (2)

Winter Quarter (18)

MChm 5421 Instrumental Methods (3)
MChm 5440 Biochemistry II (4)
Phmc 5610 Drug Delivery I (4)
Phsl 5100 Systems Physiology (5)
SAHP 5303 Communications (2)

Spring Quarter (18)

LaMP 5177 Pathology (4)
MChm 5320 Therapeutic Agents I (3)
MChm 5445 Nutrition (3)
Phmc 5620 Drug Delivery II (3)
VPB 3103 Microbiology (5)

Second Professional Year
(B.S. and Pharm.D.)
Fall Quarter (17)

MChm 5330 Therapeutic Agents II (2)
MChm 5360 Pharmaceutical Microbiology (4)
Phcl 5101 Pharmacology (5)
Phmc 5680 Pharmacokinetics (3)
SAHP 5250 Pharmacy Health Care System (3)

Winter Quarter (16)

MChm 5340 Therapeutic Agents III (3)
Phar 5322 Pharmacotherapeutics II (2)
Phcl 5102 Pharmacology (3)
Phmc 5630 Biopharmaceutics (3)
SAHP 5230 Pharmacy and the Law (2)
SAHP 5260 Social & Behavioral Pharmacy (3)

Spring Quarter (18)

MChm 5350 Therapeutic Agents IV (4)
Phar 5323 Pharmacotherapeutics III (3)
Phmc 5650 Dispensing Pharmacy (3)
Phmc 5651 Dispensing Pharmacy Lab (2)
SAHP 5245 Financial Management (3)
SAHP 5295 Biostatistics (3)

Third Professional Year (B.S.)
During the last year of the B.S. program, students

register for 7 credits of practical experience and 4
credits of career tracking electives each quarter.
For more information, see Career Tracking
Electives below.
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Phar 5390 Community Externship (7)
Phar 5392 Hospital Externship (7)
Phar 5395 B.s. Clerkship (7)

Third Professional Year
(Pharm.D.)
Summer Session I & II (8)

Phar 5391 Pharm.D. Community Externship (8)
or
Phar 5393 Pharm.D. Hospital Externship (8)

Fall Quarter (15)

Phar 5306 Clinical Toxicology (2)
Phar 5500 PiT Cardiovascular Diseases (4)
Phar 5504 PiT Gastrointestinal Disorders (2)
Phar 5507 PiT Neoplastic Diseases (2)
Phar 5520 Therapeutic Drug Monitoring (1)
Career Tracking Electives (4)

Winter Quarter (16)

Phar 5505 PiT Kidney & Urinary Disorders (3)
Phar 5506 PiT Fluid & Electrolyte Disorders &

Shock (3)
Phar 5508 PiT Infectious Diseases (3)
Phar 5514 PiT Clinical Nutrition (1)
Phar 5516 PiT Endocrine & Reproductive

Disorders (2)
Career Tracking Electives (4)

Spring Quarter (15)

Phar 5308 Assessment of the Medicated Patient (2)
Phar 5501 PiT Pulmonary Diseases (3)
Phar 5502 PiT Nervous System (3)
Phar 5509 PiT Psychiatric Disorders (3)
Career Tracking Electives (4)

Fourth Professional Year
(Pharm.D.)
The last year of the Pharm.D. program is spread over
four quarters, beginning in the summer. Students
must register for Phar 5307 (Pharm.D. IV Semi
nar-2 cr) and 48 credits of externship and Pharmacy
Practice Clerkships:
Phar 5391 Community Externship (8) or Phar 5393

Hospital Externship (8). Postbaccalaureate
students who completed externship as part of
their B.S. degree must substitute 8 credits of
elective clerkships to meet the 48 credit
requirement.

Phar 5550 Pharmacy Practice Clerkship: Acute Care
(12)

Phar 5551 Pharmacy Practice Clerkship: Clinical
Pharmacokinetics (4)

Phar 5552 Pharmacy Practice Clerkship: Pediatrics
(4)

Phar 5553 Pharmacy Practice Clerkship: Clinical
Elective (20 or 28). Includes adult medicine,
ambulatory care, cardiology, emergency
medicine, clinical research, neuropharmacology,



Research and Graduate Studies

The following coursework provides
students with a background or experi
ence in the research process for various
health care fields.

/. Courses offered by the College of
Pharmacy

MedC 5200 The New Drug Development Process
MChm 5970 Directed Studies
MChm 5999 Special Problems
Phar 5970 Directed Studies
Phar 5999 Special Problems
Phmc 5685 Clinical Pharmacokinetics
Phmc 5970 Directed Studies
Phmc 5999 Special Problems
SAHP 5970 Directed Studies
SAHP 5999 Special Problems

II. Research courses offered by other
University programs

Chern 5139 Chromatography and Separation
Science

PubH 5399 Seminar: Topics in Epidemiology
PubH 5409 Biometry in Clinical Studies I

III. The following courses are recom
mended for students choosing a track
which would orient them toward gradu
ate studies in specific programs within
the College of Pharmacy. Additional or
alternate coursework should be selected
in consultation with graduate faculty in
the specific programs.
Medicinal Chemistry
BioI 5003 Genetics
BioI 5004 Cell Biology
Chern 5365 Organic Qualitative Analysis
Chern 5520-5521 Elementary Physical Chemistry
MChm 5495 Vistas in Pharmaceutical Research
MedC 5600 General Principles of Medicinal

Chemistry

pharmacy administration, adult and pediatric
nutrition support, investigational drugs,
pharmaceutical technology, community clinical
practice, community hospital, critical care, drug
information service, drug utilization review,
family practice, gerontology, home IV therapy,
infectious disease, neonatology, pulmonary
disease, oncology, poison center, psychiatry, renal
pharmacology, toxicology, transplant, veterinary
pharmacy. Phar 5554 (Special Elective) may also
be applied toward the above 20 or 28 credit
requirement if at least 12 credits of clinical
electives will be completed.

Career Tracking Electives
The three major career paths in phar
macy are pharmacy management,
pharmacy clinical practice, and research
and graduate studies. The following list
of professional electives will guide
students in selecting coursework in
these areas. This list is not inclusive,
and other courses may apply provided
that the substitution is approved by the
student's faculty adviser.

Pharmacy students must complete 12
credits of career tracking elective
coursework. Students may select one
career track and take only courses
identified with that track or take
courses from all tracks. Students
completing all career tracking elective
coursework in one area will have a
transcript notation indicating their area
of emphasis.

Pharmacy Management

/. Courses offered by the College of
Pharmacy
Phar 5286 Community Drug Information
Phar 5290 Specialty Clerkship
Phar 5292 Specialty Externships (proposed)
SAHP 5235 Pharmaceutical Economics
SAHP 5280 Contemporary Pharmacy
SAHP 5970 Directed Studies
SAHP 5999 Special Problems

II. Management courses offered by other
University programs
Pharmacy students must obtain an override form

from the Carlson School of Management in order
to register for 3000- and 5000-level courses
offered by that school. Students with a cumula
tive GPA of 2.80 or higher may register for open
Carlson School of Management courses during
open registration by bringing a current transcript
to 290 Humphrey Center.

Acct
Acct
Acct
BFin
BFin
Econ
or
Econ
Ins
IR
Mgmt
Mktg
Mktg

Mktg
OMS

Career Tracking Electives

1024 Principles of Financial Accounting I
1025 Principles of Financial Accounting II
3001 Managerial Accounting
3000 Finance Fundamentals
3100 Financial Management
3101 Microeconomic Theory

3105 Managerial Economics
5100 Risk Management and Insurance
3002 Personnel and Industrial Relations
3001 Fundamentals of Management
3000 Principles of Marketing
3010 Buyer Behavior and Marketing

Analysis
3065 Retail Management
3000 Introduction to Operations Management
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Pharmaceutics
Chern 5520-5521 Elementary Physical Chemistry
CSci 3101 A Fortran Introduction to Computer

Programming
Math 3211 Multivariable Calculus
Math 3221 Introduction to Linear Algebra &

Linear Differential Equations
Stat 5301 Designing Experiments
Stat 5302 Applied Regression Analysis

Social and Administrative Pharmacy
PubH 5330 Epidemiology I
Soc 3803 Sociological Methods III: Research

Methods

Pharmacy Clinical Practice

Several of the courses listed below are
required courses in the doctor of phar
macy program. Required Pharm.D.
courses will not count as electives for
Pharm.D. students, but may be used as
electives by students in the bachelor of
science program.
Phar 5232 Drugs and Prison Health
Phar 5286 Community Drug Information
Phar 5290 Specialty Clerkship
Phar 5291 Specialty Externship (proposed)
Phar 5306 Clinical Toxicology
Phar 5308 Assessment of the Medicated Patient
Phar 5500 Pathophysiology and Therapeutics:

Cardiovascular Diseases
Phar 5501 Pathophysiology and Therapeutics:

Pulmonary Diseases
Phar 5502 Pathophysiology and Therapeutics:

Nervous System Disorders
Phar 5503 Pathophysiology and Therapeutics:

Immune Diseases
Phar 5504 Pathophysiology and Therapeutics:

Gastrointestinal Disorders
Phar 5505 Pathophysiology and Therapeutics:

Kidney and Urinary Tract Disorders
Phar 5506 Pathophysiology and Therapeutics:

Fluid and Electrolyte Disorders and
Shock

Phar 5507 Pathophysiology and Therapeutics:
Neoplastic Diseases

Phar 5508 Pathophysiology and Therapeutics:
Infectious Diseases

Phar 5509 Pathophysiology and Therapeutics:
Psychiatric Disorders

Phar 5512 Pathophysiology and Therapeutics:
EENT and Skin Disorders

Phar 5513 Pathophysiology and Therapeutics:
Arthritis and Related Disorders

Phar 5514 Pathophysiology and Therapeutics:
Clinical Nutrition

Phar 5515 Neuroanatomy
Phar 5516 Pathophysiology and Therapeutics:

Endocrine and Reproductive Disorders
Phar 5520 Therapeutic Drug Monitoring
Phar 5970 Directed Studies
Phmc 5685 Clinical Pharmacokinetics
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SAHP 5009 Multidisciplinary Perspectives on Aging
SAHP 5255 Social & Psychological Aspects of Death

and Dying
SAHP 5305 Humanistic Case Studies in Health Care
PubH 3003 Fundamentals of Alcohol and Drug

Abuse
EPsy 5401 Counseling Procedures

Requirements for Minnesota
Licensure
The State Board of Pharmacy meets at
the college at least twice each year to
examine candidates for licensure to
practice pharmacy in Minnesota. State
law requires that candidates for exami
nation for licensure meet the following
qualifications.

Section 151.10 Qualifications of
Applicants

To be entitled to examination by the
board as a pharmacist the applicant
shall be of good moral character, at least
21 years of age, and shall be 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 completed internship require
ments as prescribed by the board.

Section 151.101 Internship

The board may register as an intern any
natural person who has satisfied the
board that he or she is of good moral
character, not physically or mentally
unfit, and who has successfully com
pleted the educational requirements for
intern registration prescribed by the
board. The board shall prescribe stan
dards and requirements for internship
training but may not require more than
one year of such training.

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 board equivalent to
those herein provided.

Rules of the Minnesota State Board of
Pharmacy describe the internship
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Requirements for Minnesota Licensure

program and require that students
register with the board before beginning
employment as interns. Students must
complete a total of 1,500 internship
hours with not less than 700 hours in
predominately distributive practice.
Credit for internship time will not be
granted unless the intern is properly
registered with the board. An individual
must have successfully completed
classes in the first professional year of
the pharmacy curriculum in order to
qualify for registration as an intern.
Students registered as interns must
maintain satisfactory progress toward
completion of the pharmacy curriculum.

Students may file with the Minnesota
State Board of Pharmacy to receive 320
internship hours for each Pharm.D.
externship course completed (see course
descriptions for Phar 5391 and Phar
5393), and 275 internship hours for each
B.S. externship or B.S. clerkship course
completed (see course descriptions for
Phar 5390, Phar 5392, and Phar 5395).
Pharm.D. students may file with the
Minnesota State Board of Pharmacy to
receive up to 800 internship hours for
Pharm.D. clerkships completed during
the last year of the Pharm.D. program.

In order that internship experience
obtained during summer vacations may
be properly credited toward the 1,500
hour requirement, a student must file
the following documents at the specified
times with the Minnesota State Board of
Pharmacy: (a) within five days of
beginning work, a notice of employment
form stating date employment began; (b)
within five days of completing work, a
progress report that describes the
internship training experiences and that
has been attested to by the pharmacist
preceptor. Instructions for completing
these reports and any other required
forms may be obtained from the secre
tary of the Board of Pharmacy.

In addition to completing the above
mentioned forms, each intern must take
an examination before their distributive
practice clerkships and another just
prior to the licensing examination. An

intern must attain a minimum grade of
75% before being granted credit for
internship experiences. A maximum of
400 hours of internship may be com
pleted concurrently with full-time
studies.

The Minnesota State Board of
Pharmacy requires that an official or
certified transcript of scholastic work
accompany the application for examina
tion for licensure to practice pharmacy
in this state. Minnesota graduates may
obtain their transcripts from the
Transcript Service, 155 Williamson Hall,
University of Minnesota, 231 Pillsbury
Drive S.E., Minneapolis, MN 55455.

For information concerning any
matters coming under the jurisdiction of
the board, contact the Secretary of the
Minnesota State Board of Pharmacy,
Room 107,2700 University Avenue
West, Saint Paul, MN 55114,
612/642-0541.
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Department and Course Descriptions

Symbols and Course Listing Infor
mation-The following symbols are
used throughout the course descriptions.
§ Credit will not be granted if the
equivalent course listed after this
symbol has been taken for credit.
IJI Concurrent registration is allowed (or
required) in the course listed after this
symbol.
# Consent of instructor required.
Registration Override Permit may be
required for registration and is available
from the Office of Student Affairs (5-110
HSUnitF).

A hyphen between course numbers
(e.g., 3142-3143-3144) indicates a
sequence of courses that must be taken
and successfully completed in the order
listed.

A class rank prerequisite (e.g., 3rd yr)
states the minimum class standing a
student must hold to register for a
course without special permission from
the Academic Standing Committee.

A prerequisite course listed by
number only (e.g., prereq 5246) is in the
same department as the course being
described.

All students are required to pre
purchase laboratory deposit cards from
the bursar for breakage and supplies.

Medicinal Chemistry (MChm)
Medicinal chemistry deals with all
studies that contribute to the develop
ment of effective drugs. Such studies
involve the design and synthesis of new
medicinal agents; improvement of
existing drugs by molecular modifica
tion; physicochemical studies on estab
lished drugs in order to obtain insight
into their mechanism of action; the
effects of molecular structure on the
distribution, pharmacokinetics, and
metabolism of biologically active sub
stances; and the application of the basic
principles of chemistry and molecular
biology to the development and produc
tion of medicinals from natural sources.
Undergraduate courses offered by the
Department of Medicinal Chemistry
provide the basis for understanding the
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relationship between molecular struc
ture and biological activity of the major
pharmacological drug categories.

Courses
5320. THERAPEUTIC AGENTS I. (3 cr; prereq
5440 or #; A-F only) Hanna
Factors involved in drug absorption, distribution,
excretion, metabolism, mechanisms of action, and
receptor interaction.

5330. THERAPEUTIC AGENTS II. (2 cr; prereq
'lIPhcl 5101, Phar 5321,5440, or #; A-F only) Hanna,
R. Johnson
Factors involved in drug absorption, distribution,
excretion, metabolism, mechanisms of action, and
receptor interaction; therapeutic properties and uses
of autonomic, antiallergic, antihistaminic, cardiovas
cular, and renal drugs.

5340. THERAPEUTIC AGENTS III. (3 cr; prereq
'lIPhcl5102, 'lIPhar 5322, 5330, or #; A-F only) Abul
Hajj, R. Johnson, Portoghese
Factors involved in drug absorption, distribution,
excretion, metabolism, mechanisms of action, and
receptor interaction; therapeutic properties and uses
of drugs affecting the following systems: central
nervous, endocrine, and intermediary metabolism.

5350. THERAPEUTIC AGENTS IV. (4 cr; prereq
'lIPhar 5323, 5330, or #; A-F only) Staba, Vince
Factors involved in drug absorption, distribution,
excretion, metabolism, mechanisms of action, and
receptor interaction; therapeutic properties and uses
of antimicrobial, antineoplastic, and antiviral agents.

5360. PHARMACEUTICAL MICROBIOLOGY
AND IMMUNOLOGY. (4 cr; prereq VPB 3103; A-F
only) Shier
Selected topics in pharmaceutical and clinical aspects
of immunology and microbiology with emphasis on
preparation and use of immunological agents in the
control of diseases.

5421. INSTRUMENTAL METHODS. (3 cr; prereq
Chern 3303 or Chern 3304 or #; A-F only) Remmel
Modern approaches to drug analysis including high
pressure liquid chromatography, gas chromatogra
phy, spectrophotometric methods, and immunoas
says. Analytical techniques will be demonstrated in a
five-week laboratory.

5430. BIOCHEMISTRY OF MEDICINALS I. (3 cr;
prereq Chern 3303 or Chern 3304 or #; A-F only)
Lybrand, Vince
Selected topics in biochemistry required as basis for
understanding of pharmacodynamic action and
therapeutic use of medicinal agents.

5440. BIOCHEMISTRY OF MEDICINALS II. (4
cr; prereq 5430 or #; A-F only) Lybrand, Portoghese
Selected topics in biochemistry required as basis for
understanding of pharmacodynamic action and
therapeutic use of medicinal agents.

--- ----------------------......
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5445. HUMAN NUTRITION AND DRUG
THERAPY. (3 cr; prereq 5440; A-F only) Abul-Hajj
Basic concepts of human nutrition, clinical and
applied human nutrition.

5495. VISTAS IN PHARMACEUTICAL RE·
SEARCH. (l cr; S-N only) Abul-Hajj
Discussion of selected topics of contemporary interest
in pharmaceutical sciences.

5710H. MEDICINAL CHEMISTRY SEMINAR. (l
cr; prereq #; A-F only) Staff
Seminar on contemporary topics in medicinal
chemistry or pharmacognosy research.

5711H. NATURAL TOXINS. (2 cr; prereq #; A-F
only; offered alt yrs) Shier
Structures and mechanisms of action of natural
toxins of plant, animal, and microbial origin. Roles of
natural toxins as drugs; as experimental probes in
biochemistry, pharmacology, and pathology; and in
establishment of animal models of human disease.

5712H. STEROID DRUGS. (2 cr; prereq #; A-F only;
offered alt yrs) Abul-Hajj
Natural sources, chemistry, biosynthesis, actions,
production, and therapeutic uses.

5713H. DESIGN OF CHEMOTHERAPEUTIC
AGENTS. (3 cr; prereq #; A-F only; offered alt yrs)
Vince
Modern aspects of drug design, with emphasis on
chemotherapeutic agents. Strategies for enzyme
inhibition and metabolic blocks in development of
anticancer, antimicrobial, and antiviral agents.

5714H. CHEMICAL ASPECTS OF DRUG
METABOLISM AND BIOACTIVATION. (2 cr;
prereq #; A-F only; offered alt yrs) Hanna, staff
Chemical aspects of drug metabolism and toxicity.
Mechanisms of biotransformations of drugs and other
xenobiotics.

5715H. ADVANCED CONCEPTS IN DRUG
DESIGN. (2 cr; prereq #; A-F only; offered alt yrs)
R. Johnson, staff
Current approaches to rational design of drugs.

5880. PHARMACEUTICAL IMMUNOLOGY. (2 cr;
prereq Pharm. D. III or #; A-F only) Shier
Selected topics dealing with pharmaceutical and
clinical aspects of immunology.

5970. DIRECTED STUDIES. (1-5 cr; prereq #)

Directed studies in medicinal chemistry.

5999. SPECIAL PROBLEMS. (Cr ar; prereq #)

Research in medicinal chemistry.

Pharmaceutics (Phmc)
Research in pharmaceutics is concerned
with all aspects of the development and
evaluation of effective drug delivery
systems. Of importance, therefore, are
the elucidation, analysis, and means of
control of the physicochemical proper-

Pharmaceutics

ties of the drug and its dosage forms as
they influence drug availability to the
site of action. Pharmaceutics also
encompasses studies of the relationship
between drug levels in the body's tissues
and fluids and the rates and mecha
nisms of drug absorption, distribution,
metabolism, and excretion. Because the
discipline is broad, it offers areas of
specialization that range from strongly
physicochemical to highly biological in
orientation. In accord with the above
definition, the Department of Pharma
ceutics provides a comprehensive
program of coursework and research
leading to the M.S. or the Ph.D. degree.
To establish a firm foundation for such
studies, a basic grounding in the rele
vant physical and biological sciences is
provided. The broad scope of the pro
gram enables students to elect a course
of study that best fits their individual
interests and needs and that includes
such minor field options as physical
chemistry, chemical engineering,
biochemistry, pharmacology, computer
science, and statistics. Undergraduate
instruction in this discipline also
includes professional coursework in
dosage form design, compounding, and
dispensing.

Courses
5603. PHARMACEUTICAL CALCULATIONS. (2
cr; A-F only) Grant
Mathematics associated with dosage form design and
the dispensing of drugs.

5605. INTRODUCTION TO DOSAGE FORM
DESIGN. (2 cr; prereq 'lI5603; A-F only) Carlson
Technology of common pharmaceutical dosage forms.

5610. PRINCIPLES OF DRUG DELIVERY I. (4
cr; prereq Chem 3302, Phys 1046, Math 1221; A-F
only) Rippie
Fundamental phenomenological and theoretical
bases of equilibrium and steady-state processes
controlling drug dosage forms.

5620. PRINCIPLES OF DRUG DELIVERY II. (3
cr; prereq 5610; A-F only) Sury
Fundamental phenomenological and theoretical
bases of kinetic and dynamic processes controlling
drugs and dosage forms.

5630. BIOPHARMACEUTICS. (3 cr; prereq 5620;
A-F only) Wiedmann
Applied theory of dosage form design for optimal
drug activity and bioavailability.
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5650. DISPENSING PHARMACY. (3 cr; prereq
5605, 5630; A-F only) Carlson
Technology, record systems, interprofessional
relationships, drug use control, and other factors
involved in dispensing prescription medications.

5651. DISPENSING PHARMACY LABORATORY.
(2 cr; prereq 5603, 5605, 'lI5650; A-F only) Carlson

5680. PHARMACOKINETICS. (3 cr; prereq 5620,
Math 1221; A-F only) Zimmerman
The kinetics of drug absorption, distribution,
metabolism, and excretion in humans. Pharmacoki
netic basis for dosage regimen design.

5685. CLINICAL PHARMACOKINETICS. (3 cr;
prereq 5680 with grade of A or B or #; A-F only)
Sawchuk
Application of the knowledge of the time-course
behavior of a drug in the body to safe and effective
therapeutic management of individual patients in a
clinical setting. Selected topics in clinical pharma
cokinetic research.

5695. NUCLEAR PHARMACY. (2 cr; prereq 5620)
Introduction to clinical nuclear pharmacy. Topics
include health physics and radiation safety, radiation
and drug regulations, radiation biology, production
and medical use of radionuclides, quality control of
radiopharmaceuticals, and a description of the
practice of nuclear pharmacy.

5696. PARENTERAL DOSAGE FORMS. (3 cr;
prereq 5650, 5651)
Theoretical and practical considerations in the
design, formulation, and evaluation of parenteral
dosage forms.

5697. PHARMACEUTICAL ASPECTS OF
COSMETICS. (2 cr; offered alt yrs) Farber
Introduction to the functionality of ingredients in
products for hair and skin care. Theoretical benefits
of health and cosmetic aids. Chemical, legal,
regulatory, and medical aspects. Understanding
product performance by reading ingredients labels.

5730H. PHARMACEUTICS SEMINAR. (1 cr;
prereq #; A-F only) Staff
Contemporary topics in pharmaceutics research.

5731H. INDUSTRIAL PHARMACY. (3 cr; prereq
Phmc 5605 or equiv, #; A-F only; offered alt yrs)
Agyilirah, Banker
Design, manufacture, and evaluation of modern
pharmaceutical dosage forms, including drug
regulatory considerations. Preformulation studies,
oral liquid and solid pharmaceutical dosage forms,
optimization, and regulatory affairs.

5970. DIRECTED STUDIES. (1-5 cr; prereq #)
Directed studies in physical pharmacy, biophar
maceutics, or pharmacokinetics.

5999. SPECIAL PROBLEMS. (Cr ar; prereq #)
Research in physical pharmacy, biopharmaceutics, or
pharmacokinetics.
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Pharmacy Practice (Phar)
The Department of Pharmacy Practice is
concerned primarily with improving
drug safety and effectiveness in patients.
The department has 32 full-time faculty
and over 120 practicing pharmacists who
serve as clinical preceptors. Faculty
practice in a variety of settings including
community and hospital pharmacies,
state government, home health care, and
the pharmaceutical industry. Many
faculty are developing or expanding new
areas of practice with emphasis on direct
patient care. Faculty are actively
engaged in a wide range of drug-related
research designed to improve drug
therapy in patients. The department is
responsible for the majority of the
coursework in the final two years of the
Pharm.D. program and the last year of
the baccalaureate program. Required
clinical clerkships are offered at seven
University-affiliated medical centers in
the Minneapolis/St. Paul area. These
medical centers contain more than 2,000
acute care beds and hundreds of out
patient clinics, representing a compre
hensive range of health care and phar
macy services. In addition to the re
quired clerkships, the department also
offers more than 50 different elective
clerkships available in various health
care facilities across the state.

Courses
5232. DRUGS AND PRISON HEALTH. (2 cr)
Kingston
Drug use and abuse in correctional institutions.

5286. COMMUNITY DRUG INFORMATION. (1-3
cr; prereq 3rd-yr pharmacy student or #) Joy
Practical experience in searching and evaluating
drug-related information.

5290. SPECIALTY CLERKSHIPS. (1-16 cr; prereq
#)
Practice experience with specialized populations.

5306. CLINICAL TOXICOLOGY. (2 cr; prereq 3rd
yr pharmacy student or #; A-F only) Sioris
Poison treatment and prevention including
management of poison emergencies, salicylate,
acetaminophen, narcotic, tricyclic antidepressant,
carbon monoxide, heavy metal, and alcohol
overdoses, drug dependence, and dangers of
household products.

I
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5307. PHARM.D. IV SEMINAR. (2 cr; prereq
Pharm.D. IV student; S-N only) Heim-Duthoy, St.
Peter
Weekly student presentations of pharmacy-related
topics to peers and faculty evaluators. Emphasizes
the preparation and presentation of a professional
image in a seminar or lecture environment focusing
on verbal communication skills in front of an
audience.

5308. ASSESSMENT OF THE MEDICATED
PATIENT. (2 cr; prereq 3rd-yr pharmacy student or
#; SoN only)
Prepares student to systematically collect subjective
and objective information from patients receiving or
about to receive medications. Emphasis on ap
proaches to monitoring efficacy and toxicity of drug
therapy. Classroom and clinical experience in taking
histories and measurement of selected physical
parameters.

5321. PHARMACOTHERAPEUTICS I. (2 cr; A-F
only) Cloyd
Introduction to the principles of pharmacotherapy.
Emphasis on the process by which pharmacists make
drug therapy decisions, methods to retrieve and
analyze drug information, and practical aspects of
communication with patients and health care
professionals.

5322. PHARMACOTHERAPEUTICS II. (2 cr;
prereq Phcl 5101, MChm 5330, 'llMChm 5340, 'llPhcl
5102; A-F only) Cipolle
Problem-based approach to safe, effective, and
economical use of prescription and nonprescription
drugs. Pharmacologic treatment of major disease
states and drug-related problems, treatment goals,
therapeutic alternatives, appropriate drug selection,
dosage individualization, and cost-effective
therapeutic drug-monitoring plans. Disorders:
cardiovascular, central nervous system, renal system,
fluid and electrolyte, hematologic, and psychiatric.

5323. PHARMACOTHERAPEUTICS III. (3 cr;
prereq MChm 5330, MChm 5340, 'llMChm 5350,
Phcl5101, Phcl5102; A-F only) Uden
Continuation of 5322. Topics include these disorders:
respiratory, infectious, oncologic, gastrointestinal,
endocrine, bones and joints, EENT.

5390. COMMUNITY PRACTICE EXTERNSHIP.
(7 cr; prereq 3rd-yr pharmacy student; SoN only)
Conducted at participating community pharmacies in
the Minneapolis/St. Paul metropolitan area and
throughout the state. Students participate in
community practice activities 25 hours per week.
Weekly seminar session.

5391. PHARM.D. COMMUNITY EXTERNSHIP. (8
cr; prereq Pharm.D. III student; SoN only)
Combines didactic and experiential learning. Stu
dents sited at community pharmacies and involved in
community practice activities 40 hours per week.
Enrichment visits made available for students to
observe specialty practices. Weekly seminar session.

5392. HOSPITAL PRACTICE EXTERNSHIP. (7 cr;
prereq 3rd-yr pharmacy student; S-N only)
Conducted at participating hospitals in the
MinneapolisiSt. Paul metropolitan area and
throughout the state. Students participate in
administration and drug distribution 25 hours per
week. Weekly seminar.

5393. PHARM.D. HOSPITAL EXTERNSHIP. (8 cr;
prereq Pharm.D. III student; S-N only)
Combines didactic and experiential learning and is
conducted at participating hospitals in the Minneapo
lis/St. Paul metropolitan area and throughout the
state. Students participate 40 hours per week in ad
ministration, drug distribution, and a seminar series.

5395. B.S. CLERKSHIP. (7 cr; prereq 3rd-yr
pharmacy student; SoN only)
Conducted at participating sites in the Minneapolisl
St. Paul metropolitan area and throughout the state.
Students participate in pharmacy patient care
activities, including medical rounds, case confer
ences, and patient education 25 hours per week.

5500. PATHOPHYSIOLOGY AND THERAPEU·
TICS: CARDIOVASCULAR DISEASES. (4 cr;
prereq 3rd-yr pharmacy student; A-F only) Straka
Provides the foundation of pathophysiology of
cardiovascular diseases required for comprehensive
instruction in cardiovascular therapeutics. The
pharmacologic approach to heart failure, arrhyth
mias, shock, and coronary artery disease.

5501. PATHOPHYSIOLOGY AND THERAPEU·
TICS: PULMONARY DISEASES. (3 cr; prereq 3rd
yr pharmacy student; A-F only) O'Connell
Pathophysiology of diseases of the lung, pharmacol
ogic approach to pulmonary embolus, pneumonia,
asthma, chronic obstructive airways disease,
infections, tuberculosis, and lung cancer. Pharma
cokinetics and therapeutic drug plans for the major
drugs used in the treatment of pulmonary diseases.

5502. PATHOPHYSIOLOGY AND THERAPEU·
TICS: NERVOUS SYSTEM DISORDERS. (3 cr;
prereq 3rd-yr pharmacy student; A-F only) Graves
Common disorders of the nervous system and how
these disorders influence drug therapy decisions. The
clinical application of drug therapy principles for
seizure disorders, Parkinsonism, stroke and
increased intracranial pressure.

5503. PATHOPHYSIOLOGY AND THERAPEU·
TICS: IMMUNE DISEASES. (2 cr; prereq 3rd-yr
pharmacy student; A-F only) Canafax
Current and future applied pharmacotherapeutic
approaches to immune diseases.

5504. PATHOPHYSIOLOGY AND THERAPEU·
TICS: GASTROINTESTINAL DISORDERS. (2 cr;
prereq 3rd-yr pharmacy student; A-F only) Guay
The diverse series of organs comprising the digestive
system; how disorders of the digestive system affect
drug therapy decisions. The primary therapeutic and
nutritional agents used to treat disorders of the
digestive system.

31



Department and Course Descriptions

5505. PATHOPHYSIOLOGY AND THERAPEU
TICS: KIDNEY AND URINARY TRACT
DISORDERS. (3 cr; prereq 3rd-yr pharmacy
student; A-F only) Heim-Duthoy
Disorders of the kidney and urinary tract including
acute and chronic renal failure, glomerulonephritis,
and urinary tract infections. Primary therapeutic
modalities employed to treat hypertension and renal
dysfunction and how these disorders affect drug
therapy decisions.

5506. PATHOPHYSIOLOGY AND THERAPEU·
TICS: FLUID AND ELECTROLYTE DISORDERS
AND SHOCK. (3 cr; prereq 3rd-yr pharmacy
student; A-F only) Angaran, Markowsky
Basic concepts of fluid/electrolyte hemostasis, acid
base disorders, and shock. The primary therapeutic
agents used to treat these disorders as well as how
they affect drug therapy decisions.

5507. PATHOPHYSIOLOGY AND THERAPEU
TICS: NEOPLASTIC DISEASES. (2 cr; prereq 3rd
yr pharmacy student; A-F only)
Antineoplastic drug usage and the pharmacist's role
in monitoring such therapy for patients with specific
neoplasms. Appropriate supportive therapy for
cancer patients.

5508. PATHOPHYSIOLOGY AND THERAPEU·
TICS: INFECTIOUS DISEASES. (3 cr; prereq 3rd
yr pharmacy student; A-F only) Rotschafer
Toxonomy of bacteria and microbiologic procedures
related to antibiotic therapy; antibiotic pharmacology
and common disease states. Identify likely patho
gens, select appropriate antibiotics, and identify
appropriate action to monitor for efficacy and toxicity
in the clinical setting.

5509. PATHOPHYSIOLOGY AND THERAPEU
TICS: PSYCHIATRIC DISORDERS. (3 cr; prereq
3rd-yr pharmacy student; A-F only) Roerig
Symptomatology and pathophysiology of psychiatric
and sleep disorders. The pharmacology, clinical use,
and appropriate monitoring parameters of antide
pressants, antipsychotics, lithium, and benzodiazepi
nes.

5512. PATHOPHYSIOLOGY AND THERAPEU·
TICS: EYE, EAR, NOSE, THROAT, AND SKIN
DISORDERS. (1 cr; prereq 3rd-yr pharmacy
student; A-F only) Larson
The general principles of pathophysiology of the
common eye, ear, nose, throat, and skin disorders;
appropriate therapeutic approaches; monitoring
techniques to ensure efficacy and minimize toxicity.

5513. PATHOPHYSIOLOGY AND THERAPEU·
TICS: ARTHRITIS AND RELATED DISORDERS.
(2 cr; prereq 3rd-yr pharmacy student; A-F only)
T. Johnson
Pathophysiology and therapeutic lectures associated
with the following disease states: rheumatoid and
osteoarthritis, rheumatoid variants, mixed
connective tissue disease, lupus and drug-induced
lupus, osteoporosis, osteomalacia, and pagets disease.
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5514. PATHOPHYSIOLOGY AND THERAPEU·
TICS: CLINICAL NUTRITION. (l cr; prereq 3rd-yr
pharmacy student; A-F only) Teasley
Current guidelines for the use of parenteral nutrition
in the hospital and home setting in adult and
pediatric patients. Small group case discussions and
lectures review drug-nutrient interactions and
enteral nutrition.

5515. NEUROANATOMY. (l cr; prereq 3rd-yr
pharmacy student; SoN only) Graves
Introduction to basic neuroanatomy and neurophysi
ology for the health science student. Emphasis on
terminology and preparation for more advanced
courses. Videotape. Self-study format.

5516. PATHOPHYSIOLOGY AND THERAPEU
TICS: ENDOCRINE AND REPRODUCTIVE
DISORDERS. (2 cr; prereq 3rd-yr pharmacy
student; A-F only)
Pathophysiology and therapeutics of endocrinology
and metabolism with emphasis on thyroid and
adrenal abnormalities and diabetes. Physiology of
reproduction, pregnancy, and pharmacologic effects.
Drug use from prior to conception to post-partum.

5520. THERAPEUTIC DRUG MONITORING. (1
cr; prereq 3rd-yr pharmacy student; A-F only)
Cipolle, Angaran
A pharmacist's workup of drug therapy including
how to organize a data base, assess a patient's
therapeutic needs, list desired outcomes, review
alternative therapies, formulate a drug regimen
individualized for each patient, and monitor the
effectiveness of recommended drug therapies. De
cision analysis as applied to pharmacotherapeutics.

5550. PHARMACY PRACTICE CLERKSHIP:
ACUTE CARE. (12 cr; prereq Pharm.D. IV student;
SoN only)
Supervised 12-week clinical pharmacy experience in
an adult inpatient setting at an affiliated hospital in
the metropolitan area. Students attend clinical
rounds, take medication histories, monitor drug
therapy, provide patient education, and research
patient-specific drug information questions.

5551. PHARMACY PRACTICE CLERKSHIP:
CUNICAL PHARMACOKINETICS. (4 cr; prereq
Pharm.D. IV student; SoN only)
Supervised four-week clinical pharmacy experience
participating in a pharmacy-based pharmacokinetic
consulting service at an affiliated hospital. Students
identify clinical situations in which basic pharma
cokinetic principles can be applied to evaluate or
improve drug therapy. Data collection, interpreta
tion, and application.

5552. PHARMACY PRACTICE CLERKSHIP:
PEDIATRICS. (4 cr; prereq Pharm.D. IV student; S
N only)
Supervised four-week clinical pharmacy experience
in a pediatric setting. Students provide and manage
appropriate pharmacotherapeutic interventions for
pediatric patients. Understanding the basic
pharmacokinetic and pharmacodynamic differences
between adult and pediatric patients.
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5553, 5555, 5556. PHARMACY PRACTICE
CLERKSHIP: CLINICAL ELECTIVE I, II, III. (4,
8, or 12 cr; prereq Pharm. D. IV student; S-N only)
Supervised clinical pharmacy experience in various
patient care settings. Specialties in adult, pediatric,
inpatient, community practice, cardiology, infectious
diseases, geriatrics, nutrition, oncology, transplant,
psychiatry, nephrology, home health care, epilepsy,
and others.

5554, 5557, 5558. PHARMACY PRACTICE
CLERKSIDP: SPECIAL ELECTIVE I, II, III. (4,8,
or 12 cr; prereq Pharm.D. IV student; S-N only)
Administrative, research, technology, drug delivery,
and specially designed electives. May also include
coursework.

5750H. EXPERIMENTAL PHARMACOTHER·
APEUTICS I. (2 cr; prereq #; A-F only) Canafax,
Rector
Theory of advanced methodologies, applications, and
evaluation techniques used to determine efficacy and
toxicity of new drug therapies. Advanced theoretical
approaches and problems in drug research, with
emphasis on applications to pharmacotherapeutic
problem solving.

5751H. EXPERIMENTAL PHARMACOTHER·
APEUTICS II. (2 cr; prereq #, A-F only) Canafax,
Rector
Theory of advanced methodologies, applications, and
evaluation techniques used to determine efficacy and
toxicity of new drug therapies. Advanced techniques
for collecting and evaluating data.

5752H. EXPERIMENTAL PHARMACOTHER·
APEUTICS III. (2 cr; prereq #, A-F only) Canafax,
Rector
Theory of advanced methodologies, applications and
evaluation techniques used to determine efficacy and
toxicity of new drug therapies. Newly developing
methodologies.

5970. DIRECTED STUDIES. (1-5 cr; prereq #)

5999. SPECIAL PROBLEMS. (Cr ar; prereq #)
Research in clinical practice.

Social, Administrative and
Hospital Pharmacy (SAHP)
The department addresses the adminis
trative, social, and public policy concepts
that impact on the practice of pharmacy
and the delivery of pharmaceutical care.
This discipline uses theories and
research findings from the economic,
social, and administrative sciences.
Topics include U.S. health care policy,
pharmaceutical regulation and control,
and economic/cost analysis related to the
delivery of pharmaceutical care. In addi
tion, topics related to the sociallbehav
ioral and administrative aspects of

pharmacy practice, i.e., medication com
pliance, communication, drug/health
insurance, are incorporated in the de
partmental offerings.

Courses
1001. ORIENTATION TO PHARMACY. (1 cr; SoN
only) Benson
The pharmacist's role, issues faced by the pharmacy
profession, and the University of Minnesota College
of Pharmacy.

5007. BIOLOGY OF AGING. (2 cr, §Dent 5070.
§HSU 5031)
Comparative biology and aging at molecular and
cellular levels in various plants and animal systems.
Emphasis on human biology, including pathobiology
and theories of aging, nutrition, immunology, and a
review of organ systems.

5008. HUMANITIES AND AGING. (2 cr, §HSU
5030)
Aging through the perspectives ofliterature, music,
art, philosophy, and history. The historical experi
ence of today's elderly cohort, paternalism, genera
tional conflict, cross-cultural ceremonies of aging,
and changing attitudes toward the elderly in
America.

5009. MULTIDISCIPLINARY PERSPECTIVES
ON AGING. (4 cr, §CPsy 5305, §Educ 5440, §HSU
5009, §PA 5414, §PubH 5520, §Soc 5960, §SW 5024)
Biological, social, and psychological aspects of aging;
theories of aging; death and bereavement; issues and
problems of older adults in America; human services
and their delivery systems; public policy and
legislation; environments and housing; advocates;
retirement.

5210. TERMINOLOGY OF THE HEALTH
SCIENCES. (2 cr, §HSU 5210) McKennell
A programmed learning course with the most current
usage and traditional components; the language of
health care delivery.

5230. PHARMACY AND THE LAW. (2 cr; prereq
pharmacy student or #; A-F only) Holmstrom
Minnesota and federal laws, rules, and court
decisions affecting the practice of pharmacy. Legal
control mechanisms, peer regulation, licensing,
unprofessional conduct, labeling, drug distribution
channels, the Cosmetic Act, and other special
regulations and related topics.

5235. PHARMACEUTICAL ECONOMICS. (3 cr; #)
Hadsall, Davidson
Economic aspects of the pharmaceutical industry and
retail pharmacy. Market structure, demand, cost
curves, pricing structure, regulation, innovation, and
social responsibility.

5245. FINANCIAL MANAGEMENT. (3 cr; A-F
only) Hadsall, staff
Basic principles of pharmacy management analysis,
business management principles, and strategic
financial planning.
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Department and Course Descriptions

5250. PHARMACY AND THE HEALTH CARE
SYSTEM. (3 cr; A-F only) Hadsall
Examination of the United States health care delivery
system with special emphasis on the delivery of
pharmaceuticals and pharmacy services. Selected
topics include contemporary issues in hospital and
community pharmacy, characteristics of the
pharmaceutical industry, and economic and financial
issues relevant to the delivery of pharmaceutical
services.

5255. SOCIAL AND PSYCHOLOGICAL ASPECTS
OF DEATH AND DYING. (2 cr; prereq pharmacy
student or #) Benson
A survey of the role and social organization of death
in society and the relationship of the pharmacist to
the terminally ill patient in the community or
institutional setting.

5260. SOCIAL AND BEHAVIORAL PHARMACY.
(3 cr; prereq one course in behavioral science; A-F
only) Wertheimer
Analysis of the basic human behaviors related to
illness. health, and death. Selected topics include the
placebo effect, compliance problems, risk-taking
behavior, delay in seeking care, professionalism,
hypochondria, and the lay referral system.

5280. CONTEMPORARY PHARMACY. (2 cr;
prereq 2nd-yr pharmacy student, #) Wertheimer
Elective seminar on contemporary topics in pharmacy.

5295. CLINICAL RESEARCH METHODS AND
BIOSTATISTICS. (3 cr: A-F only) Gross
Introduction to biostatistical methods for data
analysis and the principles of study design for clinical
research. A practical introduction to the use of small
computers to analyze and present data.

5303. COMMUNICATIONS FOR THE HEALTH
SCIENCES. (2 cr; prereq pharmacy student or #, A-F
only) Staff
Study of the communications model and theories as
they relate to health services. Application of
theoretical communications knowledge to practical
situations with role playing and peer critique.
Development of technique.

5305. HUMANISTIC CASE STUDIES IN HEALTH
CARE. (3 cr; §HSU 5029, §Engl 5910)
An exploration of health care issues through their
embodiment in selected modern novels. Themes
include terminal care, the practitioner-patient
relationship, the elderly patient, mental health and
madness, and the politics of health-care institutions.

5770H. HOSPITAL PHARMACY SEMINAR. (1 cr;
prereq #; A-F only) Staff
Contemporary topics in hospital pharmacy research.

5771H. LEGISLATIVE CONTROL. (3 cr; prereq #;
A-F only; offered alt yrs) Fredrickson
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 practice of pharmacy.
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5772H. DRUG MARKETING. (3 cr; prereq #; A-F
only; offered alt yrs) Hadsall
Historical development of distributive systems,
underlying economic principles, marketing channels,
agencies, institutions, functions, policies, and
practices as they relate to the pharmaceutical
industry.

5773H. SPECIAL CLINICAL PROBLEMS. (cr ar;
prereq #; A-F only) Staff
Medication errors, drug distribution systems,
patterns of drug utilization, cost-benefit analysis of
prescribed medication according to diagnosis, age,
dosage form, effectiveness, side effects, incidence of
adverse effects, or drug use and misuse.

5774H, 5775H, 5776H. PHARMACY AND ITS
ENVIRONMENT I, II, III. (3 cr; prereq #; A-F only;
offered alt yrs) Wertheimer
Cultural foundations of pharmacy. Development of
present state of pharmacy practice. Social-psychologi
cal factors in drug use, abuse, or nonuse by the
patient and practitioner. Role of the pharmacist as
health practitioner-within the profession, in
relation to other health practitioners, and in relation
to the general public.

5777H. HOSPITAL PHARMACY ADMINISTRA
TION I. 13 cr; prereq #; A-F only) Daniels
Topics in hospital pharmacy administration.

5778H. HOSPITAL PHARMACY ADMINISTRA
TION II. (3 cr; prereq #; A-F only) Abramowitz
Topics in hospital pharmacy administration.

5970. DIRECTED STUDIES. (1-5 cr; prereq #)
Opportunity to gain experience by conducting a
project in a supervised setting such as an HMO or
state agency.

5999. SPECIAL PROBLEMS. (Cr ar; prereq #)
Conduct a supervised research project that may be in
the library or laboratory, or by interviewing,
questionnaire use, or other observational technique.

Required Courses Offered by
Other Departments
CBN 3001. ELEMENTARY ANATOMY.

LaMP 5177. GENERAL AND SYSTEM PATHOL
OGY.

Phd 5101-5102. PHARMACOLOGY FOR
PHARMACY STUDENTS.

Phsl 3070. NEUROPHYSIOLOGY.

Phsl5100. SYSTEMS PHYSIOLOGY.

VPB 3103. GENERAL MICROBIOLOGY.
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Introduction

History
Veterinary medicine deals with the
prevention, control, and treatment of
diseases of animals. Legal documents
and other records from about 2200 B.C.
found in Babylonia, China, Egypt, and
India contain the earliest references to
veterinary medical practice. In India,
where veterinary hospitals were estab
lished by the state, the practice of
veterinary medicine became very
sophisticated.

After several false starts, veterinary
medical education in the United States
originated with the Veterinary College of
Philadelphia's charter, granted in 1852.
During the next 75 years, 55 veterinary
schools opened in this country, and 34 of
them closed. The oldest successful
veterinary college in the United States is
the College of Veterinary Medicine of
Iowa State University, established in
1879. Currently there are 31 veterinary
schools in the United States and Can
ada.

Veterinary Medical Education
at the University
The College of Veterinary Medicine at
the University of Minnesota was
established in 1947 in response to the
veterinary medical needs of the livestock
industry and pet owners, the need for
research in animal diseases, and
growing student interest in the study of
veterinary medicine. Since its establish
ment, the college has graduated 39
classes with a total of 2,254 veterinari
ans.

The College of Veterinary Medicine at
the University of Minnesota is fully
accredited by the Council on Education
of the American Veterinary Medical
Association.

Career Opportunities
Career opportunities for veterinarians
are available in a wide variety of work
settings and involve diverse activities.

2

Most veterinarians are engaged in
private clinical practice. Veterinarians
in general practice provide care for food
and companion animals, both large and
small. Those in specialized practice may
provide care primarily for a single
species, or they may concentrate in
clinical disciplines such as animal
reproduction, surgery, or diseases of
specific systems. Other veterinarians
pursue careers in education, research,
and industry. Challenging careers are
offered by government agencies such as
the Department of Health and Human
Services, the Department of Agriculture,
the Armed Forces, the Department of
Energy, and the National Aeronautics
and Space Administration. Careers in
laboratory animal medicine, zoo animal
practice, public health, and food inspec
tion also are available. New opportuni
ties for research and service exist in
such areas as comparative medical
research and aquatic and wildlife animal
medicine.

In 1982, a National Academy of
Sciences report titled "Specialized
Veterinary Manpower Needs Through
1990" showed that a balance existed in
the supply versus demand for veterinari
ans. This report identified 18 specialty
careers in government, industry, and
academia where employment opportuni
ties will be greatest. In 1984, the U.S.
Department of Health and Human
Services identified a number of areas in
high demand, including food animal
veterinarians and teaching and research
specialty areas such as toxicology and
pathology. In 1986, the U.S. Department
of Health and Human Services issued a
report on the status of health personnel
in the United States. This report
projected a need for 59,500 veterinarians
by the year 2000. The projected supply of
veterinarians is largely dictated by
enrollment levels. Since many veterinary
colleges have decreased their enroll
ments significantly, it is very likely that
the demand for veterinarians will
continue to be in appropriate balance
with the supply.



All students graduating from this
college have found employment or
pursued further advanced education in
veterinary medicine.

Although veterinary medicine tradi
tionally has been viewed as a man's field,
women are now entering the profession
in increasing numbers, and women now
comprise more than half of the entering
students in veterinary schools.

Resources
This biennial bulletin is the basic source
of information about the College of
Veterinary Medicine.

The Class Schedule, distributed with
registration materials before the regis
tration period each quarter, lists course
offerings with prerequisites, class hours,
rooms, and instructors. It also includes
registration instructions, fees, final exam
schedules, and other useful information.

Information about evening and
summer courses is contained in the
Extension Classes Bulletin and Summer
Session Bulletin, respectively.

Policies
Bulletin Use-The contents of this
bulletin and other University bulletins,
publications, or announcements are
subject to change without notice. Univer
sity offices can provide current informa
tion about possible changes.

Equal Opportunity-The University of
Minnesota is committed to the policy that
all persons shall have equal access to its
programs, facilities, and employment
without regard to race, religion, color,
sex, national origin, handicap, age,
veteran status, or sexual orientation. In
adhering to this policy, the University
abides by the Minnesota Human Rights
Act, Minnesota Statute Ch. 363; by the
Federal Civil Rights Act, 420.S.C.
20000e; and by the requirements of Title
IX of the Education Amendments of 1972;
by Sections 503 and 504 of the Rehabili
tation Act of 1973; by Executive Order
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11246, as amended; 38 U.S.C. 2012, the
Vietnam Era Veterans Readjustment
Assistance Act of 1972, as amended; and
by other applicable statutes and regula
tions relating to equality of opportunity.

Inquiries regarding compliance may
be directed to Patricia A. Mullen,
Director, Office of Equal Opportunity
and Affirmative Action, 419 Morrill Hall,
University of Minnesota, 100 Church
Street S.E., Minneapolis, MN 55455
(612/624-9547), or to the Director of the
Office of Civil Rights, Department of
Education, Washington, DC 20202, or to
the Director of the Office of Federal
Contract Compliance Programs, Depart
ment of Labor, Washington, DC 20210.
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University of Minnesota Bulletin
(USPS 651-720)

Published by the University of Minne
sota, Student Support Services, Publica
tions and Communications Office, 150
Williamson Hall, 231 Pillsbury Drive
S.E., Minneapolis, MN 55455, once in
February, May, and June; twice in April
and September; three times in August;
and four times in July. Second-class
postage paid at Minneapolis, Minnesota.
POSTMASTER: Send address changes to
University of Minnesota Bulletin,
Student Support Services, 110 William
son Hall, 231 Pillsbury Drive S.E.,
Minneapolis, MN 55455.
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Welcome

Welcome to Prospective
Students
I am pleased to introduce the University
of Minnesota's College of Veterinary
Medicine. The college is committed to
training veterinary professionals,
furthering knowledge in veterinary
medicine, and providing consultative
and referral services to veterinary
practitioners and livestock producers in
Minnesota and the North Central region.
Protecting our animal kingdom is one of
humankind's noblest missions. Our
satisfaction is unmatched as we care for
the livestock, companion, and wild
animal species, all of which depend on
humankind for their ultimate welfare.

The University's College of Veterinary
Medicine prepares veterinary and
graduate students to enter a variety of
careers. It offers internationally recog
nized programs for the doctor of veteri
nary medicine (D.V.MJ, M.S., and Ph.D.
degrees as well as internship and
residency training. Many graduate
students attain Board Certification in a
veterinary specialty. New programs
encourage professional students inter
ested in research careers to undertake
the D.V.M. and Ph.D. degrees simulta
neously.

Strong basic science programs
encourage students to fine tune their
investigative skills in progressive
research programs. The University is an
exciting intellectual environment for
both learning and contributing creatively
to the advancement of knowledge while
participating in debate on issues facing
the veterinary profession. It encom
passes all the health, agricultural,
biological, and engineering sciences,
providing unique opportunities for
interdisciplinary studies. Minnesota has
remarkably large and diverse livestock
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and poultry industries, a new major
racetrack, and a genuine concern for its
wildlife heritage. The twin cities of
Minneapolis and St. Paul form a me
tropolis rich in animal companions as
well as a great center for education,
culture, and diverse employment
opportunities. Thus, the College of
Veterinary Medicine is exceptionally
well situated to offer balanced educa
tional programs of the highest quality in
superb facilities.

This bulletin describes the college's
academic programs. Please read it and
direct any questions you may have to my
office or to appropriate faculty. We are
very pleased you are interested in
veterinary medicine and in our college
and University.

David G. Thawley
Interim Dean





Programs and Services

Professional Curriculum
The College of Veterinary Medicine
awards two degrees, the bachelor of
science (B.S.) in veterinary science and
the doctor of veterinary medicine
(D.V.M.). Students who wish to earn the
B.S. degree in veterinary science may do
so at the end of the second year of the
veterinary curriculum, providing they
have not already earned a B.S. degree
from another college or university.

The college has instituted an Ad
vanced Degree Track Option (ADTO)
program designed to provide selected
veterinary students with experiences
and credits that can be-applied toward
an advanced degree (M.S. or Ph.D.). The
program is expected to enable students
to earn a D.V.M. and a graduate degree
in less time than delayed pursuit of a
graduate degree after earning the
D.V.M. Students may apply for admis
sion to the ADTO program at any time
after admission to the college, but most
students are advised to wait until
completion of one or more quarters of
the veterinary curriculum.

The primary goal of the veterinary
curriculum is to provide students with
the education and training necessary for
the general practice of veterinary
medicine. Secondary to this goal, the
curriculum is designed to allow the
student to pursue some degree of
specialized training. Graduates of t~e
program are prepared to enter veten
nary medical practice or residency or
graduate education programs. ..

The curriculum focuses on provIdmg
students with a sound foundation of
training in the basic biomedical sciences
to enable them to understand the causes
and control of animal diseases and the
maintenance of animal health. Students
develop clinical skills in the diagnosis,
treatment, and prevention of disease.
Students can obtain additional education
or training in areas of special interest.
Studies are designed to nurture the
students' professional identity, including
their commitment to lifelong learning
and service to clients and the commu-
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nity. The curriculum should provide
necessary background for evaluating and
assimilating new information in the
biomedical sciences and should facilitate
development of the future veterinarian's
ability to apply useful new information
in the practice of veterinary medicine.

A substantial portion of the veteri
nary training takes place in the teaching
hospital, where students apply knowl
edge of the basic sciences to solving
clinical problems. By working directly
with clients' animals and hospital
equipment under the supervision of
clinical faculty members, students gain
the experience necessary to integrate
classroom knowledge with the practice
of veterinary medicine.

In the first year of the veterinary
curriculum, students examine the
structure and function of normal
animals and begin to study the patho
genesis of diseases and pathophysiologic
concepts. In the second year, emphasis is
on the pathogenesis of diseases. The
third year of the program is devoted
chiefly to the study of the prevention,
alleviation, and clinical therapy of
diseases. In the fourth year, students
learn methods of veterinary care and
develop skills needed for professional
practice by dealing with clients and
diagnosing and managing patients.

Animal Use
Animals are used in the D.V.M. curricu
lum to illustrate medical principles and
to provide students with firsthand
experience in the art and practice of
veterinary medicine and surgery. The
animals are treated with genuine
concern for their welfare; however, in
some cases animals must eventually be
euthanized in accordance with the
Animal Welfare Act. Efforts have been
made and are ongoing to reduce the
number of animals required in non
clinical teaching.

Given the need to use animals for
instructional purposes, prospective
students must recognize that successful



completion of the D.V.M. curriculum
requires that both live and dead animals
be incorporated into students' learning
experience. In all instances the animals
will be treated with dignity and handled
in accordance with the Animal Welfare
Act. In some cases, procedures will
result in termination of the animal's life.

If you have any questions regarding
animal use in the veterinary curriculum,
contact Wendell DeBoer, coordinator,
Student Affairs (612/624-4747).

Facilities
The College of Veterinary Medicine is
housed primarily in three buildings on
the St. Paul campus. Most of the
classrooms and laboratories students
use during their first two years in the
professional curriculum are in the
Animal Science-Veterinary Medicine and
the Veterinary Science buildings.
Extensive research facilities, including
the college library and the Learning
Resources and Computer Center, are
also located in these buildings. In the
Veterinary Teaching Hospitals building,
space and facilities are provided for
various diagnostic and therapeutic
procedures. Clinical laboratories for
hematology, chemistry, pathology,
toxicology, parasitology, microbiology,
and radiology, as well as animal
holding facilities, are housed in this
building. In addition, the Veterinary
Diagnostic Laboratory is attached to the
east end of the Veterinary Teaching
Hospitals building.

Additional animal holding facilities,
for teaching and research, are
located east of Gortner Avenue and
across from the Veterinary Teaching
Hospitals building.

The off-campus facilities of the
Minneapolis and St. Paul Health
Departments, Minnesota Board of
Animal Health, veterinary services of
the Department of Agriculture, and food
industries in the State are also used in
teaching the public health aspects of
veterinary medicine.

Preprofessional Curriculum

High School Preparation
First consideration should be given to
meeting the admission requirements of
the college or university the student
plans to attend to complete the prepro
fessional course requirements. Further
more, prospective students are urged to
take as many mathematics and science
courses as possible in high school.

Preprofessional Curriculum
To qualify for admission to the College of
Veterinary Medicine, students must
complete specified courses-about three
years of work-at an accredited college.
Application to the professional curricu
lum must be made nearly one year in
advance or not later than November 15
in the year prior to the fall quarter in
which they wish to be admitted.

All coursework used to meet the
preprofessional requirements should be
evaluated with the A-F letter grading
system, except when a college does not
offer a required course under that
grading system or when advanced
placement (exemption) is granted.

Distribution requirements in liberal
arts studies have been established for all
programs leading to the bachelor's
degree conferred by the University of
Minnesota. Students entering the
College of Veterinary Medicine must
fulfill these requirements prior to
admission unless they have completed a
bachelor's degree.

The required areas of study, including
the number of quarter credits required
for admission to the College of Veteri
nary Medicine, are:

1. Communication, Language,
Symbolic Systems

English Composition, Communication (8
12 credits)

Normally the student must satisfy
the requirement for graduation of the
college he or she is attending.

Mathematics (5-10 credits)
College algebra (with prerequisite
high school higher algebra) or pre
calculus or calculus.

7
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2. The Physical and Biological
Sciences

Chemistry (22-27 credits)
To include general inorganic, qualita
tive analysis (solution), and organic,
nonterminal. All courses must include
laboratory.

Physics (10-15 credits)
To include mechanics, heat, sound,
light, electricity, magnetism, and
atomic physics, topics normally
covered in an introductory sequence
with laboratory.

Biology (10-15 credits)
To include an introductory sequence
in general biology and animal biology,
or animal biology and plant biology.

Genetics (4 or 5 credits)
To include the mechanisms of hered
ity and their applications.

Biochemistry (4 or 5 credits)
To include metabolic pathways,
cellular energetics, and biosynthesis
of cellular constituents; either a 4
credit lecture course or a 5-credit
lecture and laboratory course with an
organic chemistry prerequisite.

Microbiology (4 or 5 credits)
An introductory course with labora
tory to include taxonomy, morphology,
physiology, and ecology of microbes.

3. Other Courses (16-20 credits)

To include four courses from the follow
ing areas of study: anthropology, art,
economics, geography, history, humani
ties, literature (including foreign
language literature), music, political
science, psychology, public speaking or
small group (interpersonal) communica
tion, sociology, or theatre. No more than
two courses can be from the same area
of study. Introductory macro or micro
economics and public speaking are
recommended as two of these courses.

4. Electives

Electives may be selected on the basis of
the student's interests in a broad
educational program and completion of a
degree program in a desired majores).
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Students are encouraged to choose
courses in the care and management of
cattle, dogs, horses, sheep, and swine if
they ~re avail~ble. Students not having
expenences WIth food-producing animals
are especially encouraged to select
courses in the care and management of
cattle, sheep, and swine. A course in
analytical chemistry and introductory
courses in statistics and computer
science are recommended for all appli
cants. Students planning academic or
research careers should consider
additional courses in science, mathemat
ics, and computer science.

Applicants who have not earned the
baccalaureate degree prior to entering
the College of Veterinary Medicine must
have completed the minimum credit
requirements in The Individual and
Society and the Literary and Artistic
E~pression categories. Those entering
WIth. a de~ee may meet the remaining
credIt reqUIrements in the two above
mentioned categories by completing 16
credits of courses in either or both areas.

Examples of courses offered on the
University of Minnesota, Twin Cities
campus that meet the admission
requirements follow.

1. Communication, Language
Symbolic Systems '

English Composition, Communication-
The student must satisfy the require
ment for graduation of the college he
or she is attending.

Math lUI-College Algebra, Analytic
Geometry

(or) Math U42-Short Calculus
(or) Math 1201-Pre-Calculus

2. The Physical and Biological
Sciences

BioI 1009-General Biology
BioI U06-General Zoology
BioI 5001-Biochemistry
Chem 1004-1005-General Principles
Chem 1006-Principles of Solution

Chemistry
Chem 3301/3305, 3302/3306-Elemen

tary Organic Chemistry I and IIILab
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GCB 3022-Genetics
Phys 1041/1045-1042/1046-Introduc-

tory PhysicslLab
VPB 3103-General Microbiology

3. The Individual and Society

See the group distribution and course
lists in the College of Liberal Arts
Bulletin to total 8 or more credits.

4. Literary and Artistic Expression

See the group distribution and course
lists in the College of Liberal Arts
Bulletin for selection of courses to
total 8 or more credits.

5. Electives

For additional courses, see suggestions
listed above.

Admission Procedures for the
Professional Curriculum
Enrollment in the professional curricu
lum of the College of Veterinary Medi
cine is limited; many applicants cannot
be accepted. A first-year class enters the
program in the fall quarter of each year,
and applicants must satisfy the admis
sion requirements by the end of the
preceding spring term. To apply,
prospective students should request the
College of Veterinary Medicine applica
tion packet, which is available only from
the Office of Admissions and Records,
130 Coffey Hall, University of Minne
sota, 1420 Eckles Avenue, St. Paul, MN
55108. Neither Graduate School nor
Advanced Standing applications may be
used to apply to the College ofVeteri
nary Medicine. First priority is given to
residents of Minnesota and of states
with which reciprocity or contractual
agreements exist. These states are
North Dakota and South Dakota.
Minority applicants are included in the
first priority. Residents of other states,
however, are encouraged to apply.

Applicants are encouraged to read
carefully and follow all directions in the
packet because failure to provide all in
formation requested delays admission
decisions.

The completed application form
should be returned to the Office of
Admissions and Records as soon as
possible and not later than November 15
prior to the fall quarter the applicant
wishes to start the program. Applications
must be accompanied by an application
fee, without which no application is
considered.

Applicants for fall 1989 will be rated
according to a 100-point scale based on
the following areas of evaluation. l

A. Objective Measures of Educational
Background (70 points)
1. Grade point average in required

courses (25 points)
2. Cumulative grade point average for

most recent terms, starting with
the fall the student applies and
going back to include a minimum
of 60 quarter (45 semester) credits
of letter-graded undergraduate or
graduate courses (15 points)

3. Graduate Record Examination (10
points)

4. Veterinary Aptitude Test (10
points)

5. Multiplier-Points (1+2) x Points
(3+4) (10 points)

B. Subjective Measures of Personal
Experience (30 points)
1. Knowledge of and interest in the

veterinary medical profession and
animals-experiences with veteri
narians and experiences with and
responsibility for the care and
management of animals (15 points)

2. Maturity and reliability-employ
ment experience and responsibili
ties, ability to communicate with
others, experience demonstrating
leadership, extracurricular
activities, academic load, and
amount of time devoted to employ
ment and other activities while
enrolled in college (15 points)

All correspondence concerning
application should be sent to the Office
of Admissions and Records, 130 Coffey

'Selection criteria are subject to change.
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Hall, University of Minnesota, 1420
Eckles Avenue, St. Paul, MN 55108.
Applicants who are accepted receive a
preliminary fee statement of $50;
payment is applied to the first quarter's
tuition and confirms the applicant's
intention to enroll.

Estimated Yearly Expenses
Students in the first three years pay the
following fees and expenses for the 1989
90 academic year. These fees and
expenses are subject to change.

Tuition:

Resident ($1,935.49 per quarter)
.............................................. $5,806.47

Nonresident ($2,903.24 per
quarter) $8,709.72

Student Services Fee ($111.46
per quarter) $334.38

Microscope $400-900
Books, Laboratory Equipment,

Notes, Dissecting Set,
and Supplies $400-500

The above expenses do not include
room and board, laundry and clothing,
required health insurance, recreation,
travel, and other incidental expenses.

Awards, Scholarships, and
Loans
Students in the College of Veterinary
Medicine compete for awards and
scholarships designated specifically for
veterinary medical students. In general,
it is the responsibility of the interested
student to obtain, complete, and submit
appropriate application forms for loans
and other financial aid.

For additional information about fin
ancial aid, contact the Office of Student
Financial Aid, 210 Fraser Hall, 106
Pleasant Street S.E., Minneapolis, MN
55455.

Awards and scholarships that are
limited to veterinary medical students
include the following. 1

{Most awards are available only to students in the
second, third, and fourth years of the veterinary
medical program.
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AAHA (American Animal Hospital Association)
Award-This award is given to a senior with clinical
proficiency in small animal medicine and surgery.
($100 and plaque)

Alpha Zeta Traveling Scholarship-This award is
given to help defray the expenses of sending the
president-elect of the student chapter to the annual
meeting of the American Veterinary Medical
Association.

The Donna Ant Scholarship-For students in
veterinary medicine with financial need.

James Ford Bell. Jr. Memorial Award-This is
based on financial need and academic achievement
and awarded to a senior. ($500 and plaque)

Caleb Dorr-Cash awards are presented annually
to the top individuals in the freshman, sophomore.
and junior classes. The highest-ranking individual in
the graduating class is awarded a medal.

Caleb Dorr Certificates-These are awarded to
individuals in the top 10 percent of each class.

The Class of 1961 Memorial Scholarship
Members of the class of 1961 have created a fund in
memory of their classmates and give this award
annually to a senior who, at the end of the junior
year, had high scholastic achievement and who also
demonstrated good collegiate citizenship. (plaque and
cash award)

Robert F. Hammer Memorial Award-A plaque is
presented to a student in the College of Veterinary
Medicine who has demonstrated a high level of
interest in and understanding of the ultrastructure of
animal cells and tissues.

Patricia Roberts Harris Fellowship-Based on
recognized minority status, academic excellence, and
financial need. Covers tuition and fee and a stipend
up to $10,000 annually and is renewable for up to
three years.

Health Profession Minority Grant-Minority
students are eligible for minority grant awards.
Amounts will vary according to available funds.

Hill's Pet Products, Inc. Scholarship-Cash
awards, one to a student in each of the four classes,
based on financial need.

Hill's Senior Student Award-This award is given
to three "eniors who exhibit profiCiency in clinically
applying nutritional controls to the diagnosis,
treatment, and management of diseases of pet
animals. (cash awards and plaque)

Harvey H. Hoyt Memorial Scholarship Award
A scholarship is given annually in memory of Dr.
Harvey H. Hoyt to an outstanding senior in the
College of Veterinary Medicine on the basis of
scholarship and intent to pursue a career in teaching
and research in veterinary medicine. Emphasis on
clinical veterinary medicine. ($100)



lAMS Company Award-Student writes a paper on
a subject determined by lAMS. ($500)

Iron Range Dog Training Club-This club awards
a sophomore, preferably from Northern Minnesota,
who has special interest in small animal medicine.
($100)

H. C. H. Kernkamp Student Award-This fund,
provided through the generosity of the alumni of the
college, makes an award to a senior in recognition of
student contributions to the profession of veterinary
medicine. (plaque)

Colin A. Krog Memorial Award-This award is
given annually to a senior with a commitment to
large animal practice and to academic excellence.
($50 and plaque)

The Dr. Allen D. Leman Outstanding Award in
Swine Medicine-To be presented to an outstand
ing veterinary student who has demonstrated good
citizenship, clinical proficiency, and scholastic
achievement in swine medicine. ($500)

Lewis Memorial Scholarship-This scholarship is
given to an incoming freshman who is academically
outstanding, from Minnesota or the Upper Midwest,
and a culturally identified member of an under
represented racial or ethnic group.

Lee McDonald Memorial Award in Feline
Medicine-This cash award and plaque are given to
a senior with expertise in feline medicine. ($400 and
plaque)

Merck Company Foundation Veterinary
Student Aid Program-Students must be U.S.
citizens and in need of funds.

Merck Veterinary Medicine Award-Merck
Veterinary Manuals are awarded to two seniors in
the College of Veterinary Medicine on the basis of
their scholastic records and dedication to clinical
veterinary medicine.

Minneapolis Kennel Club Scholarship in
Veterinary Medicine-This scholarship was
established to provide recognition for and financial
assistance to several qualified students in veterinary
medicine at the University of Minnesota. Preference
is given to residents of Minnesota with special
interest in the treatment of small animals. ($300·500)

Minnesota River Valley Kennel Club Award
Awards to senior students with interest in small
animals.

Minnesota Veterinary Medical Association
Two awards are given annually by this state
association. A plaque is awarded to an outstanding
senior in clinical veterinary medicine, and a cash
award based on need and scholarship is made to a
sophomore or junior. ($300)

Bob Monico Memorial Awards-Awards are made
to two seniors for excellence in equine medicine in
memory of Bob Monico, a senior who was fatally
injured in the summer of 1970 while vacationing in
Norway. (plaques)

Awards, Scholarships, and Loans

Margaret K Nolz Memorial Scholarship-This award
is granted to a veterinary student based on
scholarship and need.

Ned E. Olson Memorial Scholarship Award
This award is granted annually in memory of Dr.
Ned E. Olson to a senior in the College of Veterinary
Medicine who demonstrates great proficiency and
professional promise in the field oflarge animal
medicine. ($1001

Clifton A. Paulson Memorial Award-This award
is given to a senior who shows high interest and is
active in furthering professional veterinary medicine
and is active in the Student Chapter of the American
Veterinary Medical Association. (plaque)

Pfizer Award-This cash award is presented to a
senior on the basis of scholarship, leadership, and
financial need. ($500 and plaque)

Purina Mills Inc.-This award is given to a senior
who exhibits proficiency in swine medicine. ($200
and plaque)

Steve Ramsdell Memorial Scholarship Fund
Awarded to a junior veterinary student based on "a
positive attitude toward life and people, having
strong interests outside of veterinary school, and
being liked by all but not necessarily being the most
popular member of the class-an all-around nice
person." Icash award)

Dr. J. E. Salsbury Foundation Veterinary
Medicine Scholarships-Awards given annually to
senior University of Minnesota veterinary students
based upon superior scholarship, initiative,
perseverance and potential for leadership. (cash
award)
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Carl Schlotthauer Memorial Surgery
Award-This award is made to a senior who
demonstrates outstanding ability in veterinary
surgery. (plaque)

Augustus Searles Scholarship for Women-For
women veterinary students based on scholastic
standing. (cash awards)

The Upjohn Company Awards-Cash awards and
plaques to a senior student with proficiency in large
animal clinical medicine and to a senior student with
proficiency in small animal clinical medicine.

Veterinary Medicine Student Council Award
This cash award is granted to deserving juniors who
have been active in extracurricular activities and
service to the University, the college, and the
community.

Dr. Ted Wikoff Memorial Award-This award
goes to a sophomore based on academic achievement
during the first year. ($500)

Auxiliary to the American Veterinary Medical
Association-A cash award is given annually to a
senior who makes an outstanding contribution to
campus activities. ($100)

Auxiliary to the Minnesota Veterinary Medical
Association-A cash award is made annually to a
senior in the College of Veterinary Medicine selected
on the basis of need and scholarship. ($200)

Loans administered by the Office of
Student Financial Aid, by the Auxiliary
to the American Veterinary Medical
Association, by the Auxiliary to the
Minnesota Veterinary Medical Associa
tion or by the Minnesota Veterinary
Medical Association include:

Stafford Student Loan-Loans up to $7,500 per
year are available for students who qualify via the
needs test. Interest of 8% is waived while the student
is enrolled in school. Repayment installments and
interest begin six months after graduation or
termination.

Health Professions Loan-Available in limited
amounts to students who have "exceptional financial
need." Interest of 5% is deferred while the student is
enrolled.

Health Education Assistance Loan-Available to
meet most needs, but the interest rate is higher
(Treasury bill rates) and accrues from the date the
loan is issued.

Financial aid for all veterinary medical students is
administered by the Office of Student Financial Aid,
210 Fraser Hall, University of Minnesota, 106
Pleasant Street S.E., Minneapolis, MN 55455.
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Auxiliary to the American Veterinary Medical
Association-Loans are available to junior, senior,
and graduate students in veterinary medicine.
Seniors receive preference. The limit of indebtedness
is $2,500.

AVMA Auxiliary Emergency Student Loan
Fund-Loans of up to $500 can be arranged on short
notice.

Minnesota Veterinary Medical Association
Loans are available for those with exceptional
financial need (3% interest while in school and 8%
thereafter).

For more information on the auxiliary loans, contact
the Office for Student Recruitment, 462 Veterinary
Teaching Hospitals.

Student Services
High school and college students
interested in entering the College of
Veterinary Medicine are urged to contact
the Office of the Assistant Dean for
Student Affairs and Recruitment, 462
Veterinary Teaching Hospitals (612/624
4747), for assistance in planning their
educational programs. This office
arranges meetings for advisers, appli
cants, and prospective applicants each
fall prior to the November 15 application
deadline for discussion of selection
criteria and application procedures.
Meetings are held in Minnesota and
surrounding states. High school counsel
ors and college advisers are encouraged
to contact this office for current informa
tion about admission requirements.

Minority students interested in
veterinary medicine as a career are
encouraged to contact the coordinator of
minority recruitment in the Office for
Student Affairs (612/624-4747) for
special assistance in planning their
educational programs.

The Office for Student Affairs serves
faculty committees on admissions,
curriculum, scholastic standing, and
awards and scholarships. This office is
administratively responsible for mainte
nance of student and alumni records,
admission, registration, scholastic
standing and degree requirements, and
the issuance of awards and scholarships
specific to the college and the D.V.M.
graduation ceremony.



Each of the four classes in the college
has a faculty adviser. The Office for
Student Affairs provides assistance to
these advisers and to student organiza
tions, which include Student Council'
Honor Case Commission; Student '
Chapter and the Auxiliary to the
Student Chapter of the American
Veterinary Medical Association' Zoo
Exotic, and Wildlife Medicine Club; ,
Caged Bird Club; and University of
Minnesota Preveterinary Medicine Club.
Student chapters of specialty organiza
tions including the American Associa
tions of Bovine Practitioners, Equine
Practitioners, Sheep and Goat Practitio
ners, Feline Practitioners, and Swine
Practitioners are also provided adminis
trative assistance by this office.

Student Activities
The College of Veterinary Medicine
Student Council advises and makes
recommendations to the dean on matters
of student concern, elects members to
several faculty committees, and coordi
nates its activities with the St. Paul

Student Activities

Board of Colleges and the Twin Cities
Student Assembly. Members are elected
to represent each of the four under
graduate classes and graduate students.
Nine students serve as representatives
on other units of student government in
the college.

The Student Chapter of the American
Veterinary Medical Association sponsors
a variety of activities including the
annual College of Veterinary Medicine
Open House (held on a Sunday in April),
a booth at the Minnesota State Fair, a
speakers' bureau that provides speakers
for groups located within 60 miles of the
campus, lectures by prominent scien
tists, and a variety of social events. Most
activities of the chapter are joint efforts
with the college, its alumni, and/or the
Minnesota Veterinary Medical Associa
tion.

The national honor society of veteri
nary medicine, Phi Zeta, recognizes and
promotes scholarship and research in
matters pertaining to the welfare and
diseases of animals. The local chapter
sponsors lectures by outstanding
scientists in fields related to veterinary
medicine.

The St. Paul Board of Colleges directs
and coordinates student activities on the
St. Paul campus and encourages student
leadership. Its membership is drawn
from the five colleges located on the
campus. 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.

The Student Center Board of Gover
nors (SCBG) guides the activities of the
St. Paul Campus Student Center the
focal point of social activities on the St.
Paul campus. A varied recreational
program that enables students to
exercise, improve special skills, and
cultivate hobbies is provided. Member
ship is drawn from the five colleges on
the campus, including graduate students
and faculty.
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Graduate Programs
Graduate study at the University of
Minnesota is coordinated and admini
stered by the Graduate School. The
college offers M.S. and Ph.D. degrees in
seven major fields of veterinary medi
cine. These are Veterinary Biology
(Anatomy, Biochemistry, Physiology, and
Pharmacology); Veterinary Microbiology;
Veterinary Pathology; Veterinary
Parasitology; Veterinary Medicine; Vet
erinary Surgery, Radiology, and Anes
thesiology; and Theriogenology.

Refer to the Graduate School Bulletin
for details about general policies regard
ing admission requirements, registration
procedures, and requirements for grad
uate degrees. Application materials may
be obtained from the College ofVeteri
nary Medicine, Office of the Associate
Dean for Academic Affairs and Research.

Questions regarding specific pro
grams should be addressed to the
directors of graduate studies in the
appropriate program area:

Veterinary Biology Esther Gallant
Veterinary

Microbiology Sam Maheswaran
Veterinary Pathology ...... Dave Hayden
Veterinary

Parasitology William Bemrick
Veterinary Medicine Vaughn Larson
Veterinary Surgery,

Radiology and
Anesthesiology Daniel Feeney

Theriogenology Norman Williamson

Continuing Education
The College regularly schedules Con
tinuing Education programs for memo
bers of the veterinary medical profession
to bring them up to date on advances in
the field. Innovative clinical procedures,
new concepts, and recent developments
in research are presented. Veterinary
medical associations may arrange for
specific courses. Sessions include one
and two-day conferences, seminars, and
laboratory workshops. Courses are also
offered to the general public.
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Veterinary Medical Alumni
Society
The University of Minnesota College of
Veterinary Medicine Alumni Society is a
constituent society of the University of
Minnesota Alumni Association. Pro
gramming efforts focus on making a
meaningful contribution to collegiate
and University priorities.

The purposes of the Veterinary
Medical Alumni Society are as follows:
to stimulate and maintain interests of
the graduates in the College ofVeteri
nary Medicine for the benefit of veteri
nary practitioners, faculty, and students;
to take joint action when and where
indicated for the programs of the College
of Veterinary Medicine and its alumni as
a group; to provide a medium whereby
the alumni of the College of Veterinary
Medicine may cooperate with the
University for the improvement of the
College and the University as a whole; to
promote a wider acquaintance and
fellowship between those who teach and
those who practice veterinary medicine;
to encourage devotion and respect for
the high standards on which the College
is founded.

The Society sponsors an alumni!
college relations program to establish
and foster good communications
between alumni and members of the
faculty, a mentoring program for
undergraduate students to gain experi
ence with practicing veterinarians, a
senior student/parent reception, and an
alumni annual luncheon held during the
Minnesota Veterinary Medical Associa
tion annual meeting.

Further information may be obtained
from the Office of the Dean.

- 1
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Curriculum and Academic Policies

Areas of Study Within the
Curriculum
Following are brief descriptions of areas
of study in the College of Veterinary
Medicine. Students in veterinary
medicine take courses in each of these
areas. In addition, fourth"year students
learn through various field experiences
described under Clinic Rotation on page
20.

Anatomy-Professors Beitz, Cox, Czar
necki, Fletcher, Gallant. Anatomy is
divided into four related areas: gross
anatomy, histology, embryology, and
neuroanatomy. In gross anatomy,
students learn the normal structure and
function of domestic animals by dissect
ing the dog, cat, horse, and cow and
comparing them with the pig, sheep,
goat, laboratory mammals, and avian
species. In histology, students utilize
microscopy to examine the cellular
features of tissues and organs. In
embryology, students discover normal
and abnormal developmental processes
as they relate to adult structures. The
focus in neuroanatomy is on identifica
tion of structural units of the central
nervous system that control perception,
movement, and overall behavior.

Anesthesiology-Professors Raffe, E.
Robinson. Anesthesiology lectures cover
the pharmacology of anesthetic agents,
cardiopulmonary physiology, and the use
of anesthetic agents and equipment for
various types of patients and surgical
procedures. Students also learn to deal
with shock, the traumatized or critically
ill patient, and various methods of
monitoring the surgical patient. Tech
niques are practiced in special anesthe
siology laboratories, in the surgery
teaching laboratory, and on patients in
the Veterinary Hospitals.

Avian Disease-Professors Halvorson,
Nagaraja, Newman, Sharma, Sivanan
dan, Walser. The goal is to acquaint
students with the importance of the
host-parasite-environment interaction in
the pathophysiology of avian diseases.
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This includes a working knowledge of
management practices currently being
used in the diverse aspects of domestic
avian production and caged bird medi
cine. The courses are arranged on a
systems basis and deal with a wide
variety of etiologies including nutritional
and management factors and infectious
agents. Courses are offered at the
undergraduate, professional, and
graduate level. Their structure includes
lectures, laboratories, autotutorial
programs, and field trips where possible.

Biochemistry-Professors Jorgensen,
Louis, Mickelson, Murtaugh. The
functioning of biological systems at the
molecular level is the subject of study in
this discipline. Students learn the
mechanisms by which animals digest
and absorb nutrients, how they use the
absorbed molecules to maintain normal
physiological processes, and how the end
products of metabolism are eliminated.
The role of the different hormones in
regulatory metabolism of the whole
animal under different nutritional states
is discussed. Study of the metabolic role
of different tissues in the body and the
molecular basis for some metabolic
abnormalities provides the foundation
for understanding disease. Recombinant
DNA applications in animal health are
introduced and molecular biological
aspects of growth, gene expression, and
cellular regulation in bacteria and
animals are presented.

Clinical Pathology-Professors Per
man, Weiss. Clinical pathology is a
broad area oflaboratory medicine that
crosses several disciplines including
hematology, cytology, surgical pathology,
immunohematology, blood coagulation.
clinical chemistry, and urine analysis.
Although students learn techniques,
appropriate text selection and interpre
tation are stressed.

Diagnostic Medicine-Professors
Barnes, Bergeland, Collins, Felice,
Goyal, Kurtz, Murphy, Nelson, Ruth,
Shaw, Singh, Werdin. This program is
designed to identify the etiologic basis of
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animal diseases by collecting, correlat
ing, and interpreting laboratory and
epidemiological data. Techniques of
various disciplines including anatomical
pathology, biochemistry, endocrinology,
epidemiology, hematology, immunology,
microbiology, parasitology, toxicology,
and virology are applied to the evalu
ation of animal and environmental
specimens and feeds submitted to the
Diagnostic Laboratory by veterinary
practitioners. Food animals receive
major emphasis, but companion animals,
zoo animals, and wildlife also are
examined.

Epidemiology and Public Health
Professors Diesch, Dunlop, Marsh,
Martin, Pullen, R. Robinson, Stein,
Thawley. By studying epidemiology and
public health, veterinary students learn
the principles of epidemiology, statistics,
food hygiene, environmental health, and
zoonoses. These principles are then
applied to solve problems encountered in
the practice of preventive medicine for
all animal species, in herd health
management for food animals, in clinical
epidemiology, in food protection and
hygiene maintenance throughout food

production, in transmission of diseases
between animals and humans, and in
management of environmental factors
affecting the health of animals and
humans. Problems relating to state,
national, and international diseases are
also presented.

Microbiology-Professors Bey, Loken,
Maheswaran, Shope, Ward. Microbiology
includes the areas of immunology,
virology, bacteriology, and mycology.
Courses are designed to expand the
student's basic background in microbiol
ogy acquired in the preveterinary
curriculum. Microbiology provides a
basis for the study of many disciplinary
areas of the curriculum including
medicine, surgery, pharmacology, and
public health. Emphasis is on basic
mechanisms and interactions between
microbial pathogens and their animal
hosts.

Nutrition-Professors Jorgensen,
Olson, Otterby, Pettigrew, and others.
Students learn how to assess an ani
mal's dietary requirements for water,
energy, protein, vitamins, and minerals.
The role of these nutrients in the overall
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metabolism of the animal is reviewed
and related to the metabolic pathways
covered in biochemistry. Factors affect
ing the relative amounts of nutrients
required at different stages of growth
and lactation and in an adult animal are
discussed. The signs of deficiency and
excess are described in relation to the
metabolic role of each nutrient. Later
the focus is on sources of nutrients in
animal feeds, feed quality and antiqual
ity factors, and formulation of diets to
meet the requirements for various
species. Finally, a series of lectures is
presented on applying these principles to
feeding monogastrics (swine, poultry,
and dogs) and ruminants (dairy, beef,
sheep, and horses) given by faculty
members who have expertise with
particular species.

Parasitology-Professors Bemrick,
Schlotthauer, Stromberg. Parasitology
deals with the protozoa, arthropods, and
helminths that infest animals. Students
learn about life cycles of parasites, the
effect of parasites on the health of
animals, and parasite control. Both
internal and external parasites are
studied. Special attention is given to
detecting and identifying parasites and
to drugs and management procedures
used to control them.

Pathology-Professors Bergeland,
Collins, Hayden, Hultgren, K. Johnson,
O'Brien, O'Leary, Ruth, Shaw, Walser,
Werdin. Courses in this field explain
how cells and tissues react to injury and
relate morphologic changes to functional
changes. Cell degeneration, cell death,
inflammation, immunopathology, and
neoplastic and nonneoplastic growth
abnormalities are some of the topics
examined. Students are expected to
differentiate abnormal from normal cells
or tissues at the gross and microscopic
levels, identify abnormalities using
appropriate terminology, and under
stand mechanisms (pathogenesis)
involved in the development of the
abnormalities.
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Pharmacology-Professors Brown,
Kannan, A. Larson. The goals for
students in this course are twofold: to
understand the general principles of
pharmacology as the conceptual basis of
rational drug therapy and to acquire
detailed knowledge of specific drugs and
their applications in veterinary practice
through study of examples from the
major drug groups. The general prin
ciples of pharmacology involve mecha
nisms of drug action and drug disposi
tion, dose-response relationships,
pharmacokinetics, drug interactions,
and adverse effects. Specific drug groups
studied include anesthetics, analgesics,
tranquilizers, anti-inflammatory agents,
chemotherapeutic (antibiotic, antipara
sitic) drugs, fluid and electrolyte prepa
rations, and drugs that act on specific
organ systems.

Physiology-Professors Duke, O'Grady,
Osborn, Redig. This discipline, which is
closely related to both anatomy and
biochemistry, focuses on the basic
mechanisms of all the major body organs
and organ systems, such as the circula
tory, digestive, renal, reproductive, and
respiratory systems. Since clinical
problems frequently involve digestion
and reproduction, these areas are
emphasized. The endocrine organs are
studied relative to the principal effects,
target organs, interrelationships, and
regulation of hormones.

Radiology-Professors Feeney, Jessen,
G. Johnston, Walter. Radiology concen
trates on the properties and production
of X-rays: their use in diagnosis and
therapy; safety factors, including the
major safety regulations; and film
processing. Interpretation of radiographs
and basic principles of radiation ther
apy, ultrasound, and nuclear medicine
are also highlighted.

Theriogenology-Professors Fahning,
S. Johnston, Marsh, Momont, Seguin,
Williamson. The discipline includes
animal reproduction, infertility, obstet
rics, and breeding technology. Students
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learn the effect of management, genet
ics, nutrition, environment, and disease
on reproductive performance of most
domestic animal species. Laboratories,
hospital cases, and extensive reproduc
tive herd health programs provide
opportunities for students to develop
skills for monitoring reproductive
efficiency and managing infertility (see
Clinic Rotation below).

Large Animal Medicine-Professors
Ames, Anderson, Dial, Farnsworth,
Geor, Haggard, Hanson, D. Johnson (on
assignment in Morocco), Joo, V. Larson,
Morrison, Olson, Pijoan, Robinson,
Thawley. This field includes work with
food- and fiber-producing animals,
horses, and zoo animals. Students learn
how to approach a clinical case, do a
thorough physical examination, reach a
diagnosis, carry out a course of therapy,
give a prognosis, and recommend
methods to control and prevent a
disease. Field investigations of disease
problems are a valuable part of the
learning experience. Students also
participate in establishing and conduct
ing herd health programs and in han
dling diseases in herds of animals.
Externships (see Clinic Rotation below)
enable fourth-year students to work
with animal health problems in veteri
nary medical practices throughout the
country.

Small Animal Medicine-Professors
Bistner, Hardy, S. Johnston, Klausner,
McKeever, Ogburn, Osborne, Polzin.
Current information about all aspects of
diseases of companion animals is
presented. Techniques and procedures
used in the diagnosis, therapy, and
management of such diseases are
demonstrated and practiced. Courses in
diagnostic and therapeutic techniques
and physical diagnosis prepare students
for active participation in small animal
clinical care. In the teaching hospital,
students integrate and use information
obtained in both basic science and
clinical courses to solve companion
animal health problems.

Large Animal Surgery-Professors
Kobluk, Marion, Trent. Theories and
techniques of veterinary surgery are
applied to large animals in this discipli
nary area. Additional important areas of
study are the etiology and pathophysiol
ogy of diseases that require surgical
intervention. Students learn to correlate
information from both preclinical and
clinical courses in making decisions
about surgery and in managing the
surgical patient. Course work includes
basic principles of veterinary surgery,
surgical diagnosis, therapeutic tech
niques, and aftercare for specific
diseases. Surgery laboratory courses
afford firsthand experience in certain
surgical procedures: casting, splinting,
and bandaging techniques; patient care;
and large animal anesthesia.

Small Animal Surgery-Professors
Caywood, Lipowitz, Wallace. The small
animal surgery program provides
students with a broad basic education in
principles, theories, and techniques of
veterinary surgery. The program
includes study of the etiology and
pathophysiology of diseases that require
surgical intervention. Knowledge of the
other clinical sciences and of the basic
sciences is brought to bear in developing
sound programs for the management
and therapy of surgical patients.

Toxicology-Professors Felice, Murphy,
Singh. The formal sequence of courses in
the professional curriculum deals
initially with the active principles, toxic
effects, and recognition of poisonous
plants of the United States and Canada,
particularly those of the upper Midwest
ern States. The second phase of the
sequence is directed toward the toxicol
ogy of heavy metals, rodenticides,
molluscicides, herbicides, and the
several classes of insecticides including
the xenobiotic halogenated compounds.
When applicable, issues regarding
environmental toxicology are elucidated.
The Racing Analytical Laboratory adds
another dimension for those interested
in equine sports medicine, toxicokinet-
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ics, and the influence of foreign com
pounds on athletic performance.

Clinic Rotation-The clinical teaching
program includes assignments for
students to obtain experience with
veterinary medical problems in the
Veterinary Teaching Hospitals and on
livestock production units in the field.
The clinical areas include medicine
surgery, obstetrics and gynecology,'
anesthesiology, radiology, cardiology,
ophthalmology, and dermatology.
Students also receive instruction in
micro?iology, hematology, cytology,
parasItology, chemistry, toxicology, and
pathology laboratory procedures. The
Veterinary Diagnostic Laboratory
provides instruction in diagnostic
pathology, virology, and serology to
enable students to develop their diag
nostic skills.

Field services employ mobile units
which are dispatched on request to
deliver on-site veterinary medical care to
animals on University farms and on
farms within reasonable distance from
the St. Paul campus. By accompanying
staff members on these calls, students
supplement the training received in the
Veterinary Hospitals and learn to
manage cases under farm conditions.

Production animals and their farm
environments are examined and tested
on regular visits by students and staff
members who concentrate on produc
tion-medicine and health management.
Herd health programs are provided for
dairy and beef cattle, horses, poultry,
and swine.

The college also has clinical profes
sors who combine private veterinary
practice with part-time teaching ap
pointments. Students accompany these
veterinarians and participate in their
work.

Students electing externships off
campus are supervised for a period
ranging from a minimum of four weeks
to a maximum of six weeks by practicing
veterinarians who are selected by, but
not associated with, the College. Loca
tion and type of animals cared for covers
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a b~oad range of species. In recent years,
for mstance, students have worked in an
equine practice in Kentucky; at the San
DIego Zoo; in the Moroccan project,
Rabat, Morocco; at specialty practices in
Oregon, California, and Georgia; and in
a great variety of practices in every
geographical location in the United
States and Canada.

Professional Curriculum
The college's four-year curriculum is
based on standards established by the
Council on Education of the American
Veterinary Medical Association. Course
requirements for the first three years
are similar for all members of a class.
Basic. science courses (anatomy, bio
chemIstry, physiology) predominate in
the first year of the curriculum. The
second year begins with emphasis on
pathobiology and ends with emphasis on
animal disease prevention and manage
m.ent. Th~r~-year courses deal largely
wIth medIcme, surgery, reproduction,
and other subjects directly used in the
practice of veterinary medicine. All
req~ir~d coursework is completed by the
begmnmg of the fourth year, which lasts
for four quarters and is devoted chiefly
to clinical training. Students may pursue
special interests through optional
clinical assignments and elective
coursework. A breakdown of the pro
gram by year and term follows.

First Year
Fall Credits

CVM 5100 Introduction to Veterinary Medicine .... 2
CVM 5150 Diagnostic and Therapeutic Techniques 1
VB 5100 Veterinary Anatomy I 6
VB 5103 Veterinary Developmental Anatomy 3
VB 5104 Microscopic Anatomy of Domestic

Animals 5
VB 5210 Veterinary Biochemistry 3

Total 20

Winter

Animal Behavior 2
Veterinary Neurobiology 3
Microscopic Anatomy of Domestic
Animals 4

VB 5211 Veterinary Biochemistry Laboratory 1
VB 5212 Veterinary Biochemistry 4
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SACS 5152 Diagnostic and Therapeutic
Techniques 2

SACS 5172 Small Animal Medicine 5
SACS 5351 Veterinary Surgery 5

Total 23

Credits

...... 5

............... 19

Fall

............................................... 24Total

Total

Animal Physiology .. 3
Veterinary Pharmacology 4
Systemic Veterinary Pathology 6
Veterinary Parasitology I 4
Veterinary Virology ~

Total 21

Winter

Animal Physiology

VB 5401
VPB5400
VPB 5504
VPB5602
VPB 5702
VPB 5704

LACS 5151 Diagnostic and Therapeutic
Techniques I 1
Veterinary Pharmacology 5
Laboratory Animal Medicine 2
Veterinary Clinical Pathology 4
Veterinary Parasitology II 4
Pathogenic Bacteria and Fungi. 5
Avian Diseases 3

Second Year

VB 5310
VB 5400
VPB 5502
VPB 5601
VPB5703

Spring

AnSc 5404 Applied Animal Nutrition 2
LACS 5165 Introduction to Animal Nutrition 2
LACS 5650 Veterinary Epidemiology and

Statistics 4
Animal Physiology 5
Basic Veterinary Pathology 5
Advanced Veterinary Microbiology,
Immunology 3

Total 21

VB 5308
VPB5501
VPB 5701

VB 5306

Spring

LACS 5160 Large Animal Medicine 6
LACS 5550 Diagnostics and Obstetrics in

Theriogenology 2
LACS 5551 Theriogenology Diagnostics

Laboratory.............................................. 1
SACS 5170 Small Animal Medicine . 4
SACS 5451 Veterinary Radiology I .. .. 1
VB 5126 Veterinary Anatomy II 5
VB 5402 Veterinary Pharmacology ~

Total 22

CYM 5350 Principles of Veterinary Surgery 5
LACS 5161 Large Animal Medicine 5
LACS 5552 Veterinary Obstetrics Laboratory........ 1
SACS 5171 Small Animal Medicine 4
SACS 5380 Anesthesiology and Critical Care 3
SACS 5452 Veterinary Radiology II 3
VDI5164 Toxicology of Poisonous Plants 1

Total 22

Winter

LACS 5162 Large Animal Medicine 6
LACS 5570 Reproductive Diseases of Domestic

Animals 5

VDI 5165
VDI 5503
VPB 5180

Third Year
Fall Credits

Spring

LACS 5153 Diagnostic and Therapeutic
Techniques II 1

LACS 5270 Economics and Practice Management .. 2
LACS 5271 Law and Ethics in Veterinary

Medicine 2
LACS 5352 Large Animal Surgery 5
LACS 5651 Veterinary Community Medicine 3
LACS 5663 International Animal Disease

Problems 1
SACS 5260 The Problem-Oriented Medical

System 1
Veterinary Toxicology 2
Diagnostic Pathology 3
Applied Immunology :.::2

Total 21

Fourth Year
Required Core Clinical Rotation Courses Credits

LACS 5000 Clinical Large Animal Medicine 6
LACS 5002 Clinical Large Animal Surgery 6
LACS 5004 Clinical Theriogenology 6
LACS 5006 Clinical Herd Medicine 6
LACS 5009 Veterinary Public Health 4
SACS 5000 Clinical Small Animal Medicine 6
SACS 5002 Clinical Small Animal Surgery 8
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SACS 5004 Clinical Small Animal Specialties 6
SACS 5006 Clinical Anesthesiology 4
SACS 5008 Clinical Radiology 4
VDI 5000 Diagnostic Medicine 2
VPB 5000 Veterinary Hospital Necropsy 2
VPB 5001 Clinical Hematology and Cytology 2
VPB 5002 Clinical Microbiology 2

Total 64

Elective Clinical Rotation Courses Credits

LACS 5001 Clinical Large Animal Medicine 2
LACS 5003 Clinical Large Animal Surgery 2
LACS 5005 Clinical Theriogenology 4
LACS 5007 Clinical Herd Medicine 4
LACS 5010 Veterinary Medicine Externship 12
SACS 5001 Clinical Small Animal Medicine 4
SACS 5003 Clinical Small Animal Surgery 4
SACS 5005 Clinical Small Animal Specialties 4
SACS 5007 Clinical Anesthesiology 2
SACS 5009 Clinical Radiology . 2

Senior students take a total of 28 credits, usually
including 12 credits of externship and a combination
of the remaining courses, depending on their
interests for a total of 28 credits. In addition, the
student must complete at least 7 credits in elective
courses.

Academic Policies
Registration-Students admitted to
the first-year class receive complete reg
istration information from the Office for
Student Affairs and Recruitment.

Equipment-Each student is required
to purchase a microscope that meets the
minimum specifications announced at
the time of acceptance. Used micro
scopes must be examined and approved
by designated faculty members before
they are purchased. In addition to a
microscope and textbooks, the student
will be expected to purchase certain
special items of clothing and some
instruments.

Animal Use-Animals are used in the
D.V.M. curriculum to illustrate medical
principles and to provide students with
firsthand experience in the art and
practice of veterinary medicine and.
surgery. The animals are treated wIth
genuine concern for their welfare;
however, in some cases animals must
eventually be euthanized in accordance
with the Animal Welfare Act. Efforts
have been made and are ongoing to
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reduce the number of animals required
in non-clinical teaching.

Given the need to use animals for
instructional purposes, prospective
students must recognize that successful
completion of the D.V.M. curriculum
requires that both live and dead animals
be incorporated into students' learning
experience. In all instances the animals
will be treated with dignity and handled
in accordance with the Animal Welfare
Act. In some cases, procedures will
result in termination of the animal's life.

If you have any questions regarding
animal use in the veterinary curriculum,
contact Wendell DeBoer, coordinator,
Student Affairs (612/624-4747).

Degree Requirements-The bachelor
of science (B.S.) degree with a major in
veterinary science is granted to students
upon satisfactory completion of the first
two years of the program of studies with
a grade point average of 2.00 or above,
providing they have not already earned a
bachelor's degree from another college or
university. Students earning the bache
lor's degree must also satisfy the
distribution requirements in liberal
studies.

Students in the upper 6 to 10 percent
of their class are awarded baccalaureate
degrees with distinction and those in the
upper 5 percent of their class receive
degrees with high distinction.

The doctor of veterinary medicine
(D.V.M.) degree is awarded following the
satisfactory completion of the four-year
professional curriculum with a grade
point average of 2.00 or above.

Honor System-The students of the
College of Veterinary Medicine, rather
than the faculty, monitor examinations.
An honor system operates on the
assumption that students are honest.
Students are trusted not to give or
receive aid during examinations and are
responsible for their own honesty.

The Honor Case Commission, com
posed of students elected from the four
classes, confidentially considers reports
of suspected acts of dishonesty during



examinations. The commission may
request that a hearing be held to
determine if scholastic dishonesty has
occurred. In this case, four faculty
representatives are selected by the dean
and the Faculty Council to form a
Student-Faculty Honor Case Commis
sion that will participate in the hearing.
If they determine that the student
involved is guilty, an appropriate
penalty will be determined and referred
to the dean for implementation.

The honor system is a preventive
rather than a punitive system. New
students receive a brochure on the honor
system, and it is also explained to them
by a member of the Honor Case Commis
sion during the course Introduction to
Veterinary Medicine.

Examinations and Assignments-All
students have a responsibility to inform
the instructor if they must miss a
scheduled examination, quiz, or deadline
for any course assignment that will
count toward their grade.

Grades-For courses titled Clinical
Rotation there are two permanent
grades: 0, representing achievement
that is outstanding relative to the level
necessary to satisfy course require
ments, and S, representing achievement
that is satisfactory to the instructors. An
N is assigned when the student does not
earn an °or an S and is not assigned an
incomplete.

Doctor of veterinary medicine degree
candidates are evaluated under the A-B
C-D-F grading system for most other
courses offered by the College. Under
this system there are four permanent
passing grades: A, representing achieve
ment that is outstanding relative to the
level necessary to meet course require
ments; B, representing achievement that
is significantly above the level necessary
to meet course requirements; C, repre
senting achievement that meets the
basic course requirements in every
respect; and D, representing achieve
ment that is worthy of credit though it
does not fully meet the basic course

Academic Policies

requirements in every respect. F repre
sents performance that fails to meet
basic course requirements and is
unworthy of credit.

An instructor is obligated to define to
a class in its early meetings, as explicitly
as possible, the performance that will be
necessary to earn each grade. An N (no
credit) or F is assigned when a student
does not earn an S or a D or a higher
grade and is not assigned an incomplete.

The symbol I is assigned to indicate
an incomplete when in the instructor's
opinion there is a reasonable expectation
that a student can complete successfully
any coursework left unfinished at the
end of a quarter. An I that is not made
up by the end of the quarter break
following the next quarter in residence
(or summer break in the case of an I
received spring quarter) becomes an F or
N. When an I is changed to a permanent
grade, the I is removed from the record.

The symbol W is entered by the
recorder when a student officially
withdraws from a course. This symbol is
assigned in all cases of official cancella
tion during the first six weeks of classes
and requires the approval of the instruc
tor, the class adviser, and the chair of
the Admissions and Scholastic Standing
Committee. After the sixth calendar
week, a W is recorded only if the student
is doing at least D- or S-level work at
the time of official cancellation; students
who are not achieving at this level
receive a grade of F or N.

The symbol X is reported in a con
tinuing course in which a grade cannot
be determined until the full sequence of
quarters is completed. The instructor
submits a grade for each X when the
student completes the sequence.

The symbol V indicates registration
as an auditor or visitor, a noncredit,
nongrade registration.

Scholastic Requirements-Each
student must maintain a grade point
average (GPA) of 1.50 or higher for any
single quarter and must earn a passing
grade in each course. Students failing to

23



Curriculum and Academic Policies

achieve a GPA of at least 1.50 or receiv
ing a grade of F or N (no credit) in any
single quarter in a required course or
clinic rotation will be dropped from the
professional curriculum. Those having a
quarterly GPA lower than 2.00 are
placed on probation. A student will be
allowed to proceed from one quarter to
the next on academic probation for no
more than three quarters. The fourth
time a student achieves a quarterly GPA
of less than 2.00 during any block of
eight consecutive quarters, he/she will
be dropped from the professional
curriculum. A GPA of 2.00 must be
maintained at the end of each academic
year to continue in the professional
curriculum and to earn the D.V.M.
degree.

Any student having completed a
course(s) similar or identical to required
courses in the D.V.M. curriculum may
petition the Admissions and Scholastic
Standing Committee to substitute for
that requirement. Forms for this
purpose are available in the Office for
Student Affairs and Recruitment, 462
Veterinary Teaching Hospitals.

Readmission-If students are dropped
from the program, they may not be
reinstated without the permission of the
Admissions and Scholastic Standing
Committee. Credits earned at other
institutions during the period of suspen
sion will not apply toward graduation
from the University of Minnesota unless
permission was given in advance by the
Admissions and Scholastic Standing
Committee. Students dismissed for the
second time, or second-, third-, or fourth
year students who have attained
quarterly GPAs of less than 2.00 in more
than 40% of the quarters enrolled, or
students who have incomplete (I) grades
in required courses will not be consid
ered for readmission.

The Admissions and Scholastic
Standing Committee, upon granting
readmission, will stipulate the courses
to be repeated and the level of perform
ance that must be achieved. Failure to
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achieve these requirements will result in
permanent dismissal from the profes
sional curriculum. If permitted to
return, students will be placed on
probation and may be dropped again any
time their work is unsatisfactory.

Access to Student Educational
Records-In accordance with regents'
policy on access to student records,
information about a student generally
may not be released to a third party
without the student's permission. The
policy also permits students to review
their educational records and to chal
lenge the contents of those records.

Some student information-name,
address, telephone number, dates of
enrollment and enrollment termination,
college and class, major, adviser,
academic awards, honors received, and
degrees earned-is considered public or
directory information. To prevent release
of such information outside the Univer
sity while in attendance at the Univer
sity, a student must notify the records
office on his or her campus.

Students are notified annually of
their right to review their educational
records. The regents' policy, including a
directory of student records, is available
for review at the information center in
Williamson Hall, Minneapolis, and at
records offices on other campuses of the
University. Questions may be directed to
the Office of the Registrar, 150 William
son Hall (612/625-5333).

Grievance Procedures-Persons who
wish to file grievances or appeals within
the College may do so through proce
dures that conform to the principles of
fairness and accessibility defined in the
University Senate Statement on Aca
demic Freedom and Responsibility. The
Student Conduct Code is published
annually in The Minnesota Daily.
Grievances must be presented in
accordance with the regulations of the
University Senate and the procedures
established by the college.
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Course Descriptions

Symbols-The following symbols are
used throughout the course descriptions
in lieu of page footnotes:
# Registration Override Permit, com
pleted and signed by instructor, is
required prior to registration.
L1 Registration Override Permit, com
pleted and signed by the department,
division, or school offering the course is
required prior to registration.
f,w,s,su Following course number
indicate fall, winter, spring, or summer
terms.

A hyphen between course numbers
(e.g., 3142-3143-3144) indicates a
sequence of courses that must be taken
in the order listed.

A comma between course numbers
(e.g., 1234, 1235, 1236) indicates a series
of courses that may be entered any
quarter.

Elective courses available to fourth
year students are identified in groupings
titled "Other Courses" and are listed by
departments.

College of Veterinary
Medicine (CVM)
Required Courses
5100. INTRODUCTION TO VETERINARY
MEDICINE. (2 cr; prereq regis vet med. 1st yrl
Lectures and laboratory on academic policies, student
support services, curriculum, student government,
personal health and safety, and legal issues related to
the D.v.M. program.

5150. DIAGNOSTIC AND THERAPEUTIC
TECHNIQUES. (1 cr; prereq #)
Demonstration and application of diagnostic
techniques and procedures and restraint of animals.
Discussions of therapeutic regimens and demonstra
tions of therapeutic procedures.

5260. ANIMAL BEHAVIOR. (2 cr; prereq #)
Lectures on the principles of animal behavior and the
applied aspects relating to the management of clinical
behavioral problems. Discussions on clinical aspects
emphasizing companion and food animals.

5350. PRINCIPLES OF VETERINARY SUR
GERY. (5 cr; prereq VB 5126 or #)
Introduction to the science and art of veterinary surg
ery. Basic materials necessary for the clinical man
agement of the large and small animal surgical pati
ent. Aseptic technique, patient evaluation, physiologic
responses of body systems to surgery, the repair and
healing of tissue, and surgical anatomy emphasized.

26

AnSc 5404. APPLIED ANIMAL NUTRITION. (2
cr; prereq #)
Nutrient requirements of beef and dairy cattle,
swine, horses; nutrient content of feedstuffs; protein
and nonprotein nitrogen utilization; energy
utilization; nutritional disorders; formation of
adequate rations.

Other Courses
1100. ORIENTATION TO VETERINARY
MEDICINE. (1 crl
History of the veterinary profession, careers within
the profession, and employment trends. Resources
available to those interested in a career in the
profession, including the College of Veterinary
Medicine and the animal health technology courses
offered in Minnesota.

1809. INTERNSHIP IN ANIMAL HOSPITAL
PRACTICE. (4 cr; prereq #)
Laboratories devoted to the principles and techniques
of medical and surgical nursing care, examination,
diagnostic and therapeutic procedures, and applied
procedures in anesthesiology and radiology.
Rotations in Small Animal Medicine and Surgery,
Large Animal Medicine and Surgery, Anesthesiology,
Radiology, and Intensive Care.

3100. PERSPECTIVES: INTERRELATIONSIDPS
OF PEOPLE AND ANIMALS IN SOCIETY
TODAY. (2 cr)
(Same as PubH 3301 and 530lJ Interrelationships of
people and animals from several viewpoints. The
social, economic, and health consequences of these
relationships including issues such as pets and
people sharing an urban environment, animal rights,
and the influence of differences in cultures on
animal-human relationships.

Large Animal Clinical
Sciences (LACS)
Required Courses
5000. CLINICAL LARGE ANIMAL MEDICINE. (6
cr; prereq #)
Laboratories devoted to the application of principles
and techniques of the basic and clinical medical
sciences to the diagnosis, prognosis, treatment,
prevention, and eradication of disease in food
producing animals and the horse.

5001. CLINICAL LARGE ANIMAL MEDICINE.
(1-12 cr; prereq #)

See 5000.

5002. CLINICAL LARGE ANIMAL SURGERY. (6
cr; prereq #)
Laboratories devoted to the application and
techniques of the basic and clinical surgical sciences
to the diagnosis, treatment, and surgical manage
ment of disease in food-producing animals and the
horse.



5003. CLINICAL LARGE ANIMAL SURGERY. (1
12 cr; prereq #)

See 5002.

5004. CLINICAL THERIOGENOLOGY. (6 cr;
prereq #)
Laboratories devoted to the application of principles
and techniques of the basic and clinical medical
sciences in theriogenology.

5005. CLINICAL THERIOGENOLOGY. (1-12 cr;
prereq #)
See 5004.

5006. CLINICAL HERD MEDICINE. (6 cr; prereq
#)
Application of principles and techniques of the basic
and clinical medical sciences in herd medicine.

5007. CLINICAL HERD MEDICINE. (1-12 cr;
prereq #)

See 5006.

5009. VETERINARY PUBLIC HEALTH. (4 cr;
prereq #)
Laboratories devoted to the application of principles
and techniques of the basic and clinical medical
sciences in veterinary public health.

5010. VETERINARY MEDICINE EXTERNSHIP.
(8-12 cr; prereq #)

Students may participate in the following: a practice
setting involving large, mixed, small, equine,
specialty practice, or other fields of veterinary
medicine approved by the director of the externship
program.

5151. DIAGNOSTIC AND THERAPEUTIC
TECHNIQUES I. (1 cr; prereq CVM 5150 or #)
Application of general physical examination
procedures, special diagnostic techniques, and
therapeutic procedures to large animals.

5153. DIAGNOSTIC AND THERAPEUTIC
TECHNIQUES II. (1 cr; prereq #)
Demonstration and practice of restraint of and
diagnostic and therapeutic techniques for large
animals.

5160. LARGE ANIMAL MEDICINE. (6 cr; prereq
5151 or #)
Diseases of ruminants covered on a system basis.

5161. LARGE ANIMAL MEDICINE. (5 cr; prereq
5160 or #)
Continuation of study of ruminant diseases and
equine diseases covered on a system basis.

5162. LARGE ANIMAL MEDICINE. (6 cr; prereq
5161 or #)
Continuation of equine diseases and porcine diseases.

5165. INTRODUCTION TO ANIMAL NUTRI
TION. (2 cr; prereq VB 5210, 5212, 5306 or #)
Requirements and functions of nutrients in large and
small animals. Sources of nutrients and evaluation of
feedstuffs.

Large Animal Clinical Sciences

5270. ECONOMICS AND PRACTICE MANAGE
MENT. (2 cr; prereq regis vet med or #)
Basic economic concepts and terminology, rela
tionship of animal health to productivity, costlbenefit
relationships for disease control programs, financial
return and economic analysis of livestock operations,
economics of practice management and trends in
livestock production.

5271. LAW AND ETHICS IN VETERINARY
MEDICINE. (2 cr; prereq regis vet med or #)
Discussion oflegal and ethical issues in veterinary
medicine.

5352. LARGE ANIMAL SURGERY. (5 cr; prereq #)
Common surgical procedures applied to large
animals.

5550. DIAGNOSTICS AND OBSTETRICS IN
THERIOGENOLOGY. (2 cr; prereq regis vet med or
grad student or #)

Diagnostic, therapeutic, and obstetrical procedures in
theriogenology.

5551. THERIOGENOLOGY DIAGNOSTICS
LABORATORY. (1 cr; prereq regis vet med or grad
student or #)
Demonstrations and laboratory practices in
diagnostic and therapeutic procedures in theriogenol
ogy.

5552. VETERINARY OBSTETRICS LABORA
TORY. (1 cr; prereq 5550 or #)
Demonstrations and laboratory practice in obstetrical
procedures.

5570. REPRODUCTIVE DISEASES OF DOMES
TIC ANIMALS. 15 cr; prereq 5550 or #)

Lectures covering the physiology and pathology of
reproduction, artificial insemination, abortive
diseases, postpartum injuries, and breeding
management in domestic animals.

5650. VETERINARY EPIDEMIOLOGY AND
STATISTICS. (4 cr; prereq 10 cr biology, 12 cr
chemistry or #)

Principles of epidemiology, ecology, and veterinary
public health. Biostatistics applied to the measure
ment of health and disease in populations.

5651. VETERINARY COMMUNITY MEDICINE.
(3 cr; prereq VPB 5503, VPB 5703 or #)
Principles and practices of environmental health and
food hygiene; includes meat, poultry, milk, and other
foods as they are important for animal and human
health. Diseases transmitted between animals and
humans.

5663. INTERNATIONAL ANIMAL DISEASE
PROBLEMS. (1 cr; prereq #)
The diagnosis, transmission, and epidemiology of
diseases not currently present in the United States.
Includes the international role of veterinarians in
reducing disease and increasing world animal
production.
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Other Courses
3502. ANIMAL HEALTH AND DISEASE. (5 cr)
Designed for nonveterinary students to give a broad
understanding of veterinary science as it applies to
the health and diseases of domestic animals.
Emphasis on basic concepts of disease and common
animal diseases that demonstrate these concepts.
How stress and management practices aggravate and
create new disease conditions.

5180. INTRODUCTION TO HERD HEALTH AND
DAIRY HERD HEALTH MANAGEMENT. (2.5 cr;
prereq regis vet med, 3rd or 4th yr or grad student or
#)
Herd health management, general epidemiology,
disease surveillance, and economics of farming. Dairy
cattle genetics and breeding, reproduction, applied
nutrition, housing, preventive medicine programs,
and management practices.

5181. BEEF HERD HEALTH MANAGEMENT. (2
cr; prereq regis vet med, 3rd or 4th yr or grad
student or #)
Beef cattle breeds and breeding, reproduction,
applied nutrition, housing, preventive medicine
programs, and management practices.

5182. SHEEP AND GOAT HERD HEALTH
MANAGEMENT. (1 cr; prereq regis vet med, 3rd or
4th yr or grad student or #)
Sheep and goat breeds and breeding, reproduction,
applied nutrition, housing, preventive medicine
programs, and management practices.

5183. EQUINE HERD HEALTH MANAGEMENT.
(I cr; prereq regis vet med, 3rd or 4th yr or grad
student or #)
Equine breeding, reproduction, applied nutrition,
housing, preventive medicine programs, and
management practices.

5184. EQUINE NEONATOLOGY. (I cr; prereq
regis vet med, 3rd or 4th yr or #)
Instruction, emergency duty, and practical
application of principles in evaluating and treating
sick equine neonates. Includes seasonal participation
in the clinical management of hospitalized foals and
periodic review of past cases.

5185. SWINE HERD HEALTH MANAGEMENT I.
(Cr ar; prereq regis vet med, 3rd or 4th yr or grad
student or #)
Swine genetics and breeding, reproduction, applied
nutrition, housing, preventive medicine programs,
and management practices.

5186. PREVENTION AND CONTROL OF
BOVINE MASTITIS. (I cr; prereq regis vet med, 4th
yr or grad student or #)
Principles and procedures used to prevent and
control mastitis in dairy cattle. The role of the
milking machine and laboratory procedures in
solving herd problems.
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5187. SWINE HERD HEALTH MANAGEMENT II.
(1 cr; prereq 5185, regis vet med, 3rd or 4th yr or
grad student or #)
Continuation of 5185.

5188. ADVANCED TOTAL ANIMAL HEALTH
CARE, ENVIRONMENTAL AND MANAGEMENT
SYSTEMS FOR DAIRY CATTLE. (I cr; prereq
regis vet med, 4th yr or grad student)
Relationship of environment to disease, applied
clinical epidemiology, and assessment of herd
improvements.

5189. ADVANCED HERD HEALTH MONITOR·
ING. (2 cr; prereq regis vet med, 4th yr or grad
student with #. LACS 5180 or LACS 5185)
A study approach to the analysis and interpretation
of herd records for monitoring and assessing the
production and financial performance of study herds.
Herds will be evaluated and opportunities for
improvement identified. Recommendations
developed to advise farmers on strategies available to
enable them to improve herd performance and
profitability.

5190. ANALYTICAL TECHNIQUES IN VETERI·
NARY MEDICINE I. (2 cr; prereq regis vet med, 3rd
or 4th yr or grad student or #)
Principles and practice of developing and using
computer systems for processing, analyzing, and
interpreting various categories of animal health data.
Acquisition of resources necessary to undertake a
research program. Development of a critical
approach to reading veterinary medical literature.

5191. ANALYTICAL TECHNIQUES IN VETERI·
NARY MEDICINE II. (2 cr; prereq 5190, regis vet
med, 3rd or 4th yr or grad student or #)
Evaluation of strengths and limitations of statistical
methodologies used in veterinary medicine and
epidemiology. Design of a feasible research program
given constraints on funding, time, and facilities.
Preparation of a detailed research proposal suitable
for submission for competitive funding.

5273. DECISION ANALYSIS IN VETERINARY
MEDICINE. (1-2 cr; prereq vet med major or grad
student or #)
Application of a logical decision-making procedure in
a veterinary context. Explicit definition of complex
problems, identification of available courses of action,
assessment oflikely outcomes and relative values.
Examples from food animal, companion animal, and
human medical situations.

5274. UNDERSTANDING THE BUSINESS OF
VETERINARY PRACTICE. (I cr; prereq LACS
5270 or #)
For senior veterinary students; designed to review
veterinary business management and ready them for
a professional position, choosing a practice,
interviewing for an associate position, negotiating
contracts, benefits, hours, covenants. Review oflaw,
tax, business and financial concepts, insurance,
ownership or partnership.



5275. DISEASES OF ZOO ANIMALS AND
EXOTIC PETS. (l cr; prereq regis vet med, 3rd or
4th yr or grad student or #)
Diseases of and management procedures for zoo
animals and exotic pets, restraint procedures,
medication, and diagnosis.

5280. SEMINAR: WORLD FOOD SUPPLY
PROBLEMS. (3 cr; prereq major in agriculture,
veterinary medicine, nutritional sciences, social
science field or #...grad students by #)
(Same as AgEe 5790, FScN 5643, and Soc 5675) A
multidisciplinary approach to the social, economic,
and technical problems of feeding the world's
growing population. Principles sought from the social
and economic, plant, animal, and nutritional sciences
for their application to food problems.

5353. EQUINE COLIC TEAM. (2 cr; prereq vet
med, 3rd yr, CVM 5350 and #)
Instruction (lecture and laboratory), emergency duty,
and practical application of the principles involved in
evaluating and treating equine colic patients.
Registration will commit the student to six (6)
quarters of participation in clinical management of
cases and periodic review of past cases, success rates,
and topics in related fields.

5354. BOVINE SOFT TISSUE SURGERY. (2 cr;
prereq 5352 or equiv, #)

Pathophysiology, surgical anatomy, and surgical
principles and techniques for common surgical
conditions in cattle. Primary emphasis on abdominal
disorders. Dissection and surgical laboratories
included.

5364. EQUINE LAMENESS. (2 cr; prereq regis vet
med, 3rd or 4th yr, SACS 5352 or #)
All major musculoskeletal diseases affecting the
horse that contribute to lameness.

5562. INFERTILITY CLINICS. (Cr ar; prereq 5560,
5570 or #)
Investigation of hospital cases and field problems
involving infertility in domestic animals. Clinical
examination, discussion of diagnosis, prognosis, and
therapy. Assignment of special study of certain
reproductive disorders.

5571. REPRODUCTION AND INFERTILITY IN
THE HORSE. (l cr; prereq 5570, regis vet med, 4th
yr or grad student or #)
Lectures and demonstrations dealing with reproduc
tive patterns, breeding practices, management,
artificial insemination, economics of reproductive
performance, and infertility in horses.

5572. REPRODUCTIVE PATTERNS AND
INFERTILITY IN THE DOG AND CAT. (l cr;
prereq 5570, regis vet med, 3rd or 4th yr or grad
student or #)
Lectures on reproductive patterns, breeding
management, artificial insemination, and infertility
in dogs and cats.

- --- - - -- -- --------
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5573. ADVANCED DAIRY CATTLE REPRODUC
TION. (l cr; prereq 5570, regis vet med, 3rd or 4th yr
or grad student or #)
Lectures covering the pathology of reproduction,
artificial insemination, and abortive diseases of dairy
cattle. Evaluation of applied research on fertility,
herd health problems, and management programs.

5574. REPRODUCTION AND INFERTILITY IN
THE BULL. (1 cr; prereq 5570, regis vet med, 4th yr
or grad student or #)
Lectures and demonstrations covering reproductive
patterns, management, fertility, and infertility of the
bull. Emphasis on a clinical approach to diagnosis,
prognosis, and treatment.

5575. REPRODUCTION AND INFERTILITY IN
SWINE. (l cr; prereq 5570, regis vet med, 4th yr or
grad student or #)
Lectures and demonstrations concerning reproduc
tive patterns, breeding practices, management,
artificial insemination, synchronization of estrus,
economics of reproductive performance, and
infertility in swine.

5660. EPIDEMIOLOGY OF ZOONOSES I. (l cr;
prereq regis vet med, 3rd or 4th yr or grad student or
#)

Zoonotic diseases of companion animals. Reservoirs,
sources, transmission, and specific prevention and
control programs emphasized.

5661. EPIDEMIOLOGY OF ZOONOSES II. (1 cr;
prereq regis vet med, 3rd or 4th yr or grad student or
#)

Zoonotic diseases of food-producing animals.
Reservoirs, sources, transmission, and specific
prevention and control programs emphasized.

5665. MONITORING AND SURVEILLANCE OF
DISEASE. (Cr ar; prereq #)

Seminars and discussions on techniques used to
monitor disease in animal populations.

5671. BIOHAZARDS IN VETERINARY MEDI
CINE. (Cr ar; prereq #)
Seminars and discussions on microbiological,
toxicological, drug, and other hazards in veterinary
medicine.

5672. PERSPECTIVES: ANIMAL-HUMAN
RELATIONSHIPS AND COMMUNITY HEALTH.
(2 or 3 cr; prereq #)

(Same as PubH 5303) Perspectives on cultural,
psychological, ethological, and environmental aspects
of the interrelationships of people and animals as
they affect individual and community health.

5673. PROBLEMS IN DISEASE CONTROL AND
ERADICATION. (Cr ar; prereq PubH 5330 or #)
Past and present disease control and eradication
programs and factors influencing degree of success
and failure. Students will develop models for
proposed disease control and eradication programs in
the United States or a foreign country for group
evaluation and analysis.
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5680. PROBLEMS IN VETERINARY EPIDEMI.
OLOGY AND PUBLIC HEALTH. (Cr ar; prereq
5650 or equiv or #)

Individual study arranged with a faculty member.

5785. EXTERNSHIP SEMINAR. (l cr; prereq regis
vet med, 4th yr or grad student or #)
Discussion of clinical problems experienced by
students in their externships with veterinarians in
private practice. Emphasis on diseases offood
producing animals and horses.

Graduate Courses
(See the Graduate School Bulletin for course
descriptions)

5951. DIRECTED STUDIES

8193. ADVANCES IN CLINICAL IMMVNOBIOL
OGY

8194. PROBLEMS IN DIAGNOSTIC VIROLOGY.
SEROLOGY, AND IMMUNOLOGY

8195. PREVENTIVE VETERINARY MEDICINE

8197. METABOLIC AND NUTRITIONALLY
INDUCED DISEASES OF CATTLE

8199. PROBLEMS IN ECONOMICS OF ANIMAL
HEALTH

8290. ADVANCED VETERINARY MEDICINE

8291. ADVANCED DIAGNOSIS AND THERA
PEUTICS OF ANIMAL DISEASES

8292. SEMINAR: VETERINARY MEDICINE

8293. MEDICAL CONFERENCE

8299. RESEARCH IN VETERINARY MEDICINE

8390. SEMINAR: VETERINARY SURGERY

8392. ADVANCED LARGE ANIMAL SURGERY

8393. PROBLEMS IN LARGE ANIMAL ORTHO
PEDICS

8397. LARGE ANIMAL ANESTHESIA

8590. ADVANCED DIAGNOSTIC METHODS IN
REPRODUCTIVE DISEASES

8591,8592,8593. ADVANCED ENDOCRINOL·
OGY OF REPRODUCTION

8594. SPECIAL PROBLEMS IN ANIMAL
REPRODUCTION

8595. SEMINAR: VETERINARY OBSTETRICS

8596. HEREDITY IN ANIMAL DISEASE

8690. EPIDEMIOLOGY OF ZOONOSES AND
DISEASES COMMON TO HUMANS AND
ANIMALS

8790. PROBLEMS IN VETERINARY CLINICAL
PHARMACOLOGY AND THERAPEUTICS

8791. SEMINAR IN CLINICAL PHARMACOL
OGY AND THERAPEUTICS
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Small Animal Clinical
Sciences (SACS)
Required Courses
5000. CLINICAL SMALL ANIMAL MEDICINE. (6
cr; prereq #)

Laboratories devoted to the application of principles
and techniques of the basic and clinical medical
sciences to the diagnosis, prognosis, treatment,
prevention, and eradication of disease in companion
animals.

5001. CLINICAL SMALL ANIMAL MEDICINE. (4
cr; prereq #)
See 5000.

5002. CLINICAL SMALL ANIMAL SURGERY. (8
cr; prereq #)
The application of principles and techniques of the
basic and surgical sciences used in the University
Veterinary Teaching Hospitals for the diagnosis,
prognosis, and surgical management of certain
diseases of the body systems in companion animals.

5003. CLINICAL SMALL ANIMAL SURGERY. (4
cr; prereq #)
See 5002.

5004. CLINICAL SMALL ANIMAL SPECIAL
TIES. (6 cr; prereq #)
Laboratories devoted to the application of principles
and techniques of the basic and clinical medical
sciences with emphasis in cardiology, dermatology,
and ophthalmology.

5005. CLINICAL SMALL ANIMAL SPECIAL·
TIES. (4 cr; prereq #)

See 5004.

5006. CLINICAL ANESTHESIOLOGY. (4 cr;
prereq #)
Laboratories devoted to the application of principles
and techniques of the basic and clinical medical
sciences in anesthesiology.

5007. CLINICAL ANESTHESIOLOGY. (2 cr;
prereq #)
See 5006.

5008. CLINICAL RADIOLOGY. (4 cr; prereq #)
Laboratories devoted to the application of principles
and techniques of the basic and clinical medical
sciences in radiology.

5009. CLINICAL RADIOLOGY. (2 cr; prereq #)
See 5008.

5152. DIAGNOSTIC AND THERAPEUTIC
TECHNIQUES. (2 cr; prereq #)
Demonstration and application of diagnostic
procedures for and restraint of animals. Discussion of
therapeutic regimens and demonstration of thera
peutic procedures.



5170. SMALL ANIMAL MEDICINE. (4 cr; prereq #)
Etiology, pathophysiology, diagnosis, prognosis, and
treatment of disorders of various body systems of
companion animals. Fundamental principles of diag
nosis and treatment, and polysystemic disorders in
cluding nutritional abnormalities, immune-mediated
diseases, infectious diseases, intoxications, and
neoplasia.

5171. SMALL ANIMAL MEDICINE. (4 cr; prereq
51700r#)
Continuation of 5170.

5172. SMALL ANIMAL MEDICINE. (5 cr; prereq
5171or#)
Continuation of 5171.

5260. THE PROBLEM-ORIENTED MEDICAL
SYSTEM. (1 cr; prereq #)
Introduction to the fundamentals of problem defin
ition and solution. This course is based on problem
oriented system of diagnosis and therapy, and its
focal point, the problem-oriented medical record.

5351. VETERINARY SURGERY. (5 cr; prereq CYM
5350 or #)
Common surgical procedures applied to small
animals.

5380. ANESTHESIOLOGY AND CRITICAL
CARE. (3 cr; prereq 5170 or #)
Principles and application of anesthesia. Manage
ment of the severely injured patient.

5451. VETERINARY RADIOLOGY I. (1 cr; prereq
#)
Radiographic interpretation of normal systems.

5452. VETERINARY RADIOLOGY II. (3 cr; prereq
5451 or #)
Principles of radiography and radiographic interpre
tation of abnormal systems.

Other Courses
5250. SMALL ANIMAL DERMATOLOGY. (1-2 cr;
prereq regis vet med, 3rd or 4th yr or grad student or
#)
The pathogenesis, clinical features, diagnosis, and
therapy of skin diseases of companion animals.

5251. COMPARATIVE CLINICAL VETERINARY
DERMATOLOGIC PATHOLOGY. 0 cr; prereq
grad student or #)
Microscopic pathology of basic dermatologic reactions
and variable disease states.

5255. DISEASES OF THE URINARY SYSTEM. (2
cr; prereq regis vet med, 3rd or 4th yr or grad
student or #)
The etiology, pathophysiology, clinical and laboratory
findings, diagnosis, prognosis, and treatment of dis
orders of the urinary system. A case-oriented format
with student participation in discussion emphasized.

5256. DISEASES OF THE LIVER AND PAN
CREAS. (2 cr; prereq regis vet med, 3rd or 4th yr or
grad student or #)
The etiopathogenesis, diagnosis, and treatment of
hepatic and pancreatic diseases in companion
animals.

Small Animal Clinical Sciences

5257. A CLINICIANS ANALYSIS OF URINALY·
SIS. (1 cr; completion of first 3 years of veterinary
curriculum)
An overview of proper interpretation of urinalysis
findings in patients with a variety of disorders of
various body systems.

5265. COMPARATIVE CARDIOLOGY. (2 cr;
prereq regis vet med, 3rd or 4th yr or grad student or
#)

Designed to help students develop skills in
recognition, definition, and resolution of problems
involving the cardiovascular system.

5271. HOSPITAL MANAGEMENT. (1 cr; prereq
regis vet med, 3rd or 4th yr or grad student or #)
Lectures on management of a small animal hospital.
Zoning restrictions, employee supervision, drug
purchases, facilities, fees, and other information
pertinent to the operation of a modern veterinary
medical hospital.

5285. CANINE CLINICAL NEUROLOGY. (1 cr;
prereq regis vet med, 3rd or 4th yr or grad student or
#l
Anatomic and physiologic bases for neurological
examination of the dog. Emphasis on a clinical
approach to neurology, well illustrated with case
materials.

5352. SMALL ANIMAL GENERAL SURGERY. (1
cr; prereq CVM 5350, SACS 5351 or #)
Lectures on the pathophysiology, diagnosis, and
surgical-medical management of selected diseases of
abdominal and thoracic viscera.

5360. SMALL ANIMAL ORTHOPEDICS. (2-3 cr;
prereq regis vet med, 3rd or 4th yr or grad student or
#)

Small animal orthopedic problems and surgical
procedures to correct them.

5398. INDEPENDENT RESEARCH IN VETERI.
NARY ANESTHESIOLOGY. 0-6 cr; prereq regis
vet med or grad student or #)
Special problems course for evaluating research
methods. Controlled study, prospective, and
retrospective models of evaluation defined, critiqued,
and used for experimental design and data collection.
Analysis of data collection to validate research
methods.

5453. SPECIAL PROCEDURES IN VETERI
NARY RADIOLOGY. (2 cr; prereq regis vet med,
3rd or 4th yr or grad student or #)
Contrast agents and procedures used to examine
various body systems or anatomical areas.

5454. ROENTGENOLOGY BONE-LARGE
ANIMALS. (1 cr; prereq regis vet med, 3rd or 4th yr
or grad student or #)

Roentgen signs of common bone diseases of large
animals. Primary emphasis on the horse.

5455. ROENTGENOLOGY BONE-SMALL
ANIMALS. (1 cr; prereq regis vet med, 3rd or 4th yr
or grad student or #)

Roentgen signs of common bone diseases of small
animals.
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Graduate Courses
(See the Graduate School Bulletin for course descrip
tions)

8180. ADVANCED CLINICAL NEUROLOGY

8190. COMPARATIVE CARDIOVASCULAR
DISEASES

8191. ADVANCED COMPARATIVE ELECTRO·
CARDIOLOGY

8192. SPECIAL CARDIOLOGY CLINICS

8196. INTERNAL MEDICINE IN SMALL
COMPANION ANIMALS

8197. ADVANCED DERMATOLOGIC CLINICS

8198. PROBLEMS IN VETERINARY COMPARA·
TIVE DERMATOLOGY

8200. DIRECTED STUDIES IN VETERINARY
COMPARATIVE DERMATOLOGY

8290. ADVANCED VETERINARY MEDICINE

8291. ADVANCED DIAGNOSIS AND THERA·
PEUTICS OF ANIMAL DISEASES

8292. SEMINAR: VETERINARY MEDICINE

8293. MEDICAL CONFERENCE

8295. COMPARATIVE VETERINARY MEDICAL
OPHTHALMOLOGY

8296. COMPARATIVE VETERINARY SURGI·
CAL OPHTHALMOLOGY
8297. ADVANCED CLINICAL VETERINARY
OPHTHALMOLOGY

8298. RESEARCH IN VETERINARY OPHTHAL·
MOLOGY

8299. RESEARCH IN VETERINARY MEDICINE

8390. SEMINAR: VETERINARY SURGERY

8391. ADVANCED SMALL ANIMAL SURGERY

8394. SURGERY OF THE GASTROINTESTINAL
SYSTEM

8396. ADVANCED VETERINARY ANESTHESIA

8398. RESEARCH IN VETERINARY ANESTHE·
SIA

8399. SEMINAR: VETERINARY ANESTHESIA

8410. SURGICAL PHYSIOLOGY

8420. NEUROSURGERY

8430. THORACIC AND CARDIOVASCULAR
SURGERY

8471. THERAPEUTIC RADIOLOGY

8480. SEMINAR: VETERINARY RADIOLOGY

8483. ABDOMINAL ROENTGENOLOGY

8484. UROLOGIC AND GYNECOLOGIC
ROENTGENOLOGY

8485. THORACIC ROENTGENOLOGY
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8490. ADVANCED VETERINARY RADIOLOGY

8491. FUNDAMENTALS OF NUCLEAR
MEDICINE

8492. RADIATION BIOLOGY

Veterinary Biology (VB)
Required Courses
5100. VETERINARY ANATOMY I. (6 cr; prereq #)
Gross anatomic structure and function. The dog is
used as a type species to introduce nomenclature and
principles of mammalian gross anatomy. Cervical,
thoracic, and abdominal viscera of the dog, cat,
ruminant, horse, pig, and laboratory animals
presented from a comparative approach.

5102. VETERINARY NEUROBIOLOGY. (3 cr;
prereq #)
(Same as NSc 5102) Structural and functional
organization of the central nervous system of
domestic animals.

5103. VETERINARY DEVELOPMENTAL
ANATOMY. (3 cr; prereq #)
Ontogenetic processes in organ systems of domestic
animals and developmental anomalies of clinical
significance.

5104. MICROSCOPIC ANATOMY OF DOMESTIC
ANIMALS. (5 cr; prereq #)
Light microscopic and relevant ultrastructural
studies of cells, tissues, and organ systems.

5105. MICROSCOPIC ANATOMY OF DOMESTIC
ANIMALS. (4 cr; prereq #)
Continuation of 5104.

5126. VETERINARY ANATOMY II. (5 cr; prereq
5100 or #)
Comparative anatomy with emphasis on the pelvis,
reproductive system, limbs, and head from a
morphodynamic and radiographic approach. Species
covered include the horse, domestic ruminants,
swine, dog, cat, and bird.

5210. VETERINARY BIOCHEMISTRY. (3 cr;
prereq 1st yr vet med or #)
The molecular nature of cells and tissues, and the
ways in which dietary carbohydrates, lipids, and
proteins are metabolized to generate energy for
growth and maintenance of the animal.

5211. VETERINARY BIOCHEMISTRY LABORA
TORY. (l cr; prereq #)
Basic biochemical laboratory techniques and analyses
of biological materials.

5212. VETERINARY BIOCHEMISTRY. (4 cr;
prereq 5212 or #)
Control and integration of metabolism in the whole
animal. Includes hormonal regulation, specialized
metabolism in different mammalian tissues and
species, and applications of molecular biology to
animal health.



5306. ANIMAL PHYSIOLOGY. (5 cr; regis vet
med or#)
Lectures and laboratory dealing with the physiology
of the cardiovascular, renal, and body fluid systems
of animals.

5308. ANIMAL PHYSIOLOGY. (5 cr; regis vet med
or #)
Lectures and laboratory dealing with the physiology
of digestion, respiration, and the mechanisms of
temperature regulation and heat production in
animals.

5310. ANIMAL PHYSIOLOGY. (3 cr; prereq 5308 or
#)
Lectures on the physiology of the endocrine and
reproductive systems of domestic animals.

5400. VETERINARY PHARMACOLOGY. (4 cr;
prereq 5310 or equiv or #)
(Same as NSc 5400) General principles of drug
action, drug disposition, and drug use, focusing on
drug action in the central and peripheral nervous
systems. Topics include pharmacology of autonomic
drugs, local anesthetics, parenteral general
anesthetics, tranquilizing agents, analeptics,
anticonvulsants and neuromuscular blockers.
Veterinary applications.

5401. VETERINARY PHARMACOLOGY. (5 cr;
prereq 5310, 5400 or #)
Pharmacology of cardiopulmonary drugs (i.e.,
inhalational anesthetics, antiarrhythic agents,
cardiac glycosides), anti-inflammatory agents (i.e.,
NSAIDS, corticosteroids, antihistamines) and drugs
affecting fluid and electrolyte homeostasies (e.g.,
diuretics, gastrointestinal drugs). Veterinary
applications.

5402. VETERINARY PHARMACOLOGY. (3 cr;
prereq 5401 or #)
Pharmacology of sulfonamides, nitrofurans,
arsenicals, antibiotics, coccidiostats and other
antiprotozoan drugs, antifungal agents, anthelmin
tics, and other anti-infectious drugs. Principles and
applications in the prevention and treatment of
microbial and parasitic diseases of domestic animals.

Other Courses
1120. COMPARATIVE VERTEBRATE MOR·
PHOLOGY. (6 cr, not open to vet med students;
prereq Bioi 1106 or #)

Comprehensive treatment of the morphology,
embryogenesis, and phylogeny of the vertebrate
organ systems with particular emphasis on structure
function relationships. Lectures complemented by
extensive individual student dissections of the
various organ systems of representative animals
from each of the major classes of vertebrates,
including the lamprey, shark, and perch (Fishes); the
mudpuppy and frog (Amphibia); the turtle (Reptile);
the Pigeon (Aves); and the dog (Mammalia).

Veterinary Biology

5110. CYTOGENETIC EVALUATION OF
ANIMAL DISEASES. (1 cr; prereq regis vet med,
3rd or 4th yr or grad student or #)
Five lectures dealing with current information about
the use of cytogenetics in animal disease diagnosis
and current methods of laboratory preparation and
analysis of chromosomes. Five laboratory periods
devoted to preparing prophase spreads of chromo
somes, staining and photographing them, and
preparing karyograms for analysis.

5120. COMPARATIVE VERTEBRATE MOR·
PHOLOGY
See 1120.

5140. VERTEBRATE MICROANATOMY. (l-6 cr;
prereq 5120 or #)

The microscopic structure and cytochemical and
functional aspects of cells, tissues, and organs of
representative examples of vertebrates. Four units:
basic tissues (2 cr); gastrointestinal tract (l cr);
respiratory and integumentary systems (1 cr); and
excretory, reproductive, and endocrine systems (2 cr).
Depending on background and interest, students
may register for any or all units.

5320w. AVIAN PHYSIOLOGY. (5 cr; prereq AnSc
3301 or 6 cr systemic physiology or equiv, #; offered
even yrs)
Physiology of wild and domestic birds.

5330. WILD BIRD MEDICINE. (2 cr; prereq regis
vet med, 3rd or 4th year or grad student or #)
Brief summary of important aspects of avian
anatomy and physiology. Survey of diseases common
to wild birds and surgical repair of common injuries
and fractures.

5460w. NEUROCHEMICAL COMMUNICATION.
(4 cr; prereq biochemistry)
(Same as NSc 5460 and MdBc 5460) Electrophysiol
ogical and biochemistry of neuronal signaling and its
manipulation of pharmacological agents, in context of
historical findings and current research techniques.
Information on most systems (e.g., autonomic and
central nervous systems) in context of specific
transmitter systems wherever practical. Two
objective, short-answer examinations.

Graduate Courses
(See the Graduate School Bulletin for course
descriptions)

5149. TOPICS OF ORGANOLOGY

5444. MUSCLE CONTRACTION

5920. INDEPENDENT RESEARCH IN VETERI
NARY BIOLOGY

5950. DIRECTED STUDIES

8110. MORPHOLOGY OF ANIMAL CELLS AND
INTERCELLULAR SUBSTANCES

8111. HISTOLOGIC AND ULTRAHISTOLOGIC
TECHNIQUES

8112-8113-8114. RESEARCH PROPOSITIONS IN
MORPHOLOGY
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Course Descriptions

8134-8135. COMPARATIVE VETERINARY
NEUROLOGY

8136. EXPERIMENTAL COMPARATIVE
VETERINARY NEUROLOGY

8149. RESEARCH IN VETERINARY ANATOMY

8150. RESEARCH PROBLEMS IN VETERINARY
ANATOMY

8349. RESEARCH IN PHYSIOLOGY

8448. PROBLEMS IN VETERINARY PHARMA·
COLOGY

8449. NEUROTOXICITY OF ORGANO·
PHOSPHORUS INSECTICIDES

8460. NEUROCHEMICAL COMMUNICATION

8550. SEMINAR: VETERINARY BIOLOGY

Veterinary Diagnostic
Investigation (VDI)
Required Courses
5000. DIAGNOSTIC MEDICINE. 12 cr; prereq #)
Laboratories devoted to the application of principles
and techniques of the basic and clinical medical
sciences to veterinary diagnostic medicine.

5164. TOXICOLOGY OF POISONOUS PLANTS.
(l cr; prereq VB 5401 or #)
Toxicology and identification of poisonous plants.

5165. VETERINARY TOXICOLOGY. (2 cr; prereq
VB 5401 or #)
Toxicology of minerals, pesticides, herbicides,
venoms, and miscellaneous toxicants.

5503. DIAGNOSTIC PATHOLOGY. (3 cr; prereq
VPB 5502 or #)
Gross and microscopic changes associated with
specific infectious and noninfectious diseases of
domestic animals.

Graduate Courses
(See the Graduate School Bulletin for course
descriptions)

5511. SWINE DISEASE DIAGNOSIS

5521. SURGICAL PATHOLOGY

5522. DIAGNOSTIC PATHOLOGY

5524. PROBLEMS IN DIAGNOSTIC PATHOL·
OGY

5621. LABORATORY DIAGNOSIS OF VIRAL
DISEASES

5622. PROBLEMS IN DIAGNOSTIC VIROLOGY

5851. SEMINAR: DIAGNOSTIC MEDICINE

8503. ADVANCED DIAGNOSTIC PATHOLOGY

8602. COLLOQUIUM IN VIROLOGY
8792. SEMINAR IN VETERINARY TOXICOL
OGY
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Veterinary Pathobiology
(VPB)

Required Courses
5000. VETERINARY HOSPITAL NECROPSY. (2
cr; prereq #)

Necropsy techniques, examination of tissue for
diagnosis, submission of tissue for laboratory
analysis, and preparation of reports and records.

5001. CLINICAL HEMATOLOGY AND CYTOL·
OGY. (2 cr; prereq #)
Laboratories devoted to the application of principles
and techniques of the basic and clinical medical
sciences in hematology and cytology.

5002. CLINICAL MICROBIOLOGY. (2 cr; prereq
#)

Laboratories devoted to the application of principles
and techniques of veterinary clinical and diagnostic
microbiology.

5180. APPLIED IMMUNOLOGY. (l cr; prereq regis
vet med, grad student or #)
Review of the principles of immunology and their
clinical application.

5400. LABORATORY ANIMAL MEDICINE. (2 cr;
prereq #)
Lectures, discussions, and demonstrations concerning
care and management of laboratory animals.
Diseases, nutrition, zoonoses, gnotobiotics, restraint,
anesthesia, and environmental practices.

5501. BASIC VETERINARY PATHOLOGY. (5 cr;
prereq #)
Lecture and laboratory studies of basic mechanisms
involved in reactions of cells/tissues to injury.
Emphasis on retrogressive changes in cells, cell
death, pigments, circulatory disturbances, inflamma
tion, and alterations in cell growth and multiplication
(including neoplasia). Laboratory exercises deal with
the application of basic principles of pathology to
evaluation of gross and microscopic tissue altera
tions.

5502. SYSTEMIC VETERINARY PATHOLOGY.
(6 cr; prereq 5501 or #)
Reaction of specific systems to injury with emphasis
on the basic response capabilities of the tissue or
organ, with materials illustrating gross and
microscopic changes.

5504. VETERINARY CLINICAL PATHOLOGY. (4
cr; prereq 5503 or #)
Technique, application, and interpretation of basic
laboratory tests applied to clinical diagnosis.

5601. VETERINARY PARASITOLOGY I. (4 cr;
prereq 5501 or #)
Systematic and biologic study of protozoan and
arthropod parasites of animals. Emphasis on their
relationships to diseases and principles of parasite
control.



5602. VETERINARY PARASITOLOGY II. (4 cr;
prereq 5601 or #)
Helminth parasites and parasitic diseases of animals
with emphasis on principles of control.

5701. ADVANCED VETERINARY MICROBIOL·
OGY, IMMUNOLOGY. (3 cr; prereq 3103, 1st yr vet
med, #)

Lectures on humoral and cellular immune responses,
hypersensitivity, bacterial genetics, and antimicro
bial agents and their actions.

5702. PATHOGENIC BACTERIA AND FUNGI. (5
cr; prereq 5701 or equiv or #)
Lectures and laboratory dealing with animal
pathogens with emphasis on basic mechanisms of
infection.

5703. VETERINARY VIROLOGY. (4 cr; prereq
5701 or equiv or #)
Lectures and laboratory dealing with basic
techniques of virology with emphasis on viral and
rickettsial agents causing animal diseases.

5704. AVIAN DISEASES. (3 cr; prereq 5503,5703 or
#)
Lectures on diseases involving poultry and caged and
aviary birds.

Other Courses
3103. GENERAL MICROBIOLOGY. (3-5 cr; not
open to vet med students; prereq 10 cr chemistry, 4
cr biological sciences)
Lectures and laboratory exercises on the morphology,
taxonomy, genetics, physiology, and ecology of
microorganisms. Practical application offundamental
principles of microbiology to other phases of science
and industry.

5533. DIRECTED STUDIES IN VETERINARY
PATHOBIOLOGY. (Cr ar; prereq regis vet med. 4th
yr and #)
Principles, methods, and laboratory exercises in
selected pathobiological research problems. Assigned
research problems conducted under faculty direction.

5603s. PARASITES OF WILDLIFE. (2 cr; prereq
5601, 5602 or #; offered odd yrs)
In-depth examination of the epidemiology and
disease potential of some of the more significant
helminth, arthropod, and protozoan parasites of
regional wild mammals and birds. Term paper
required.

5707. POULTRY DISEASE CONTROL. (3 cr; not
open to vet med students; prereq BioI 1106 and AnSc
1100, VPB 3103 or equiv)
General anatomy; physiology of digestion and
reproduction; prevention and control of important
diseases affecting poultry.

5709. PREVENTIVE AVIAN MEDICINE. 0-2 cr;
prereq regis vet med, 4th yr or grad student or #)

Preventive avian disease programs and management
practices. Visits to poultry and aviary establishments.

Veterinary Pathobiology

5748. PROBLEMS IN VETERINARY MICROBI·
OLOGY AND PUBLIC HEALTH. (Cr ar; prereq
5703 or equiv, #)

Graduate Courses
(See the Graduate School Bulletin for course
descriptions)

5513. PATHOLOGY OF WILDLIFE DISEASES

5520. VETERINARY CLINICAL PATHOLOGY

5523. PATHOLOGY OF SPONTANEOUS
DISEASES OF LABORATORY ANIMALS

5524. PATHOLOGY OF SPONTANEOUS
DISEASES OF POULTRY

5720. ADVANCED CLINICAL MICROBIOLOGY

8416. COLLOQUIUM ON CURRENT TOPICS IN
AVIAN IMMUNOLOGY

8500. SEMINAR: VETERINARY PATHOLOGY

8501. ADVANCED VETERINARY BASIC
PATHOLOGY

8502. ADVANCED SYSTEMIC PATHOLOGY

8504. SEMINAR: ADVANCED VETERINARY
HISTOPATHOLOGY

8530. ONCOLOGY

8531. HOSPITAL PATHOLOGY

8532. COMPARATIVE NEUROPATHOLOGY

8533. PROBLEMS: PATHOLOGY

8534. PROBLEMS: CLINICAL PATHOLOGY

8601. ADVANCED VETERINARY PARASITOL·
OGY

8602. ADVANCED VETERINARY PARASITOL·
OGY

8611. IMMUNITY AND PARASITIC INFEC·
TIONS: PROTOZOA AND ARTHROPODS

8612. IMMUNITY TO PARASITIC INFECTIONS:
HELMINTHS

8648. PROBLEMS IN VETERINARY PARASI·
TOLOGY

8700. SEMINAR: VETERINARY MICROBIOL·
OGY

8720. ADVANCED VETERINARY MICROBIOL·
OGY

8721. IMMUNODIAGNOSTIC TECHNIQUES
FOR AVIAN DISEASES

8723. IMMUNOBIOLOGY OF THE LYMPHO·
CYTE

8724. ADVANCED VETERINARY DIAGNOSTIC
MICROBIOLOGY

8725. CELL CULTURE TECHNIQUES

8726. COLLOQUIUM IN IMMUNOLOGY
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