
UNIVERSITY OF MINNESOTA 
Graduate School 

Minutes of the Executive Committee Meeting 
Thursday, March 8, 1979 

11:30 a.m. 626 Campus Club 

Members present: Faculty representatives--Professors Allen Glenn, Edward 
Sucoff, Harold Swofford, Burton Shapiro, Frank Miller, 
and Wendall Josal; student representatives--Ramesh 
Akkina, Joseph Zagorski, and Ann Smith; administrative 
representatives--Warren Ibele, chair, John Wallace, 

I. FOR ACTION 

and Kenneth Zimmerman; civil service representative-
Moira Tienken; staff--Andrew Hein, Klaus Jankofsky, 
Deeann Olson and Shirley McDonald; guest--Professor 
Robert Scott; secretary--Beverly Miller. 

A. Speech--Communication/CEE Proposal 

Dean Ibele introduced Prof. Robert Scott, chair of the Department 
of Speech--Communication. Prof. Scott explained that the 
proposal was originally submitted before the Graduate School 
changed its transfer rule from a limitation of 12 credits from 
Continuing Education and Extension courses to up to 40% of a stu
dent's master's program. He said that the revised proposal 
missed the point. Students in Speech--Communication have little 
trouble completing their courses in the major field as the depart
ment offers courses in the late afternoon as a regular part of 
faculty load; their difficulty is in completing courses in the 
minor or related fields which are explicitly excluded from the 
revised proposal. He also said that the problem of CEE tuition 
being lower than Graduate School tuition suggests that the waiver 
of the 40% rule should apply only to courses taken before the 
student is admitted to the Graduate School. Ms. Miller pointed 
out that both of these aspects of the revised proposal had been 
confirmed in writing with Prof. Ernest Bormann, the Director of 
Graduate Studies in Speech-Communication in 1977-78. 

Prof. Scott said that the introduction of the 40% rule had eased 
the problem and that those that remain are not addressed by the 
proposal. Dean Ibele asked whether exceptional cases could not 
simply be submitted by petition. Dean Hein pointed out that 
if approval for such petitions were guaranteed pressures for 
general exceptions would probably be forthcoming from a number 
of quarters, particularly from education fields. Prof. Glenn 
said that he thought the 40% rule had relieved many of the diffi
culties in education fields. 
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Dean Ibele concluded that the proposal for a general waiver 
of the 40% rule for Speech--Communication majors for courses 
in that field should not be considered. Instead the program 
is asked to have students petition for exception if the need 
arises. 

B. Proposal for Off-Campus Public Health Nursing Courses 

Prof. Burton Shapiro reported that while there was some negative 
feeling in his council about this proposal, its approval had 
been recommended. Regular courses are being taught off-campus by 
the same faculty, a regional need for such offerings away from 
the campus has been demonstrated, and the presence of adequate 
library facilities has been established. On this basis approval 
was recommended. Prof. Shapiro added that, contrary to a statement 
in the proposal from Public Health Nursing, similar courses in 
the School of Nursing are also regular campus offerings taught by 
regular faculty. The proposalwas approved and a copy is on file 
with these minutes. 

c. Proposal for Off-Campus Nursing Courses 

Prof. Shapiro said that this situation was of the same nature as 
the Public Health proposal. Regular Nursing courses, taught by 
regular faculty, are to be offered to a special group of students 
on the University of North Dakota campus. He suggested that if 
the proposal is approved he believes that the status of these off
campus programs should be reviewed in a few years. The proposal 
was approved and a copy is on file with these minutes. 

D. Approval of the Minutes of the Executive Committee Meeting of 
January 11, 1979 

The minutes were approved as submitted. 

E. Revised Polic¥ Regarding the Advanced Standing Program for the 
School of Soc1al Development, UMD 

Dean Jankofsky said that this proposal was a reworking of the 
admission requirements for the 60-credit Social Work program at 
Duluth. DeeAnn Olson added that it was approved by the Social 
Sciences Council with minor editorial corrections for bulletin 
purposes which were to be submitted by Prof. Hooyman. Dean Hein 
said that he believed that this proposal was in part a consequence 
of the visit of the professional accrediting team to Duluth. There 
are two tracks for the M.S.W. at Duluth--a 90-credit program, and 
a 60-credit program, and it is to the latter that this proposal 
relates. The proposal was approved and a copy is on file with 
these minutes. 
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II. FOR DISCUSSION 

A. Thesis Credits 

Dean Ibele reviewed recent developments relating to the thesis 
credit proposal. He reported that Dave Berg of Management Plan
ning and Information Services had run simulations on tuition 
income based on changes in the banding proposal. As the number 
of credits at which the band begins goes down, per credit hour 
costs go up in order to collect the same number of tuition 
dollars. 

Dean Ibele asked each Council chair to review their latest 
discussions concerning the proposal. 

Prof. Swofford said that in the Physical Sciences Prof. Allen 
Nussbaum had raised a question about granting credit for Plan 
B projects. Mr. Zagorski pointed out that some programs do re
quire that master•s Plan B students register for such credits. 
Dean Hein explained that the Griffin Committee which some years 
ago revised the requirements for the Plan B degree wished to 
leave this decision in the hands of the faculty in the individual 
programs. They can decide whether or not a student must register 
for such credits, and, if they do, whether those credits will be 
a part of, or in addition to, the Graduate School •s minimum 
requirement of 44 credits for the degree. 

Prof. Swofford said that the Council remains unenthusiastic 
about the thesis credit proposal, but an alternative proposal 
has not been forthcoming. He said he was reconciled to the 
inevitable. 

Speaking for the Health Sciences Council Prof. Shapiro said 
that members were for the most part not particularly interested 
in the issue. 

Prof. Miller said that the Social Sciences Council felt much the 
same way as the Physical Sciences. Although they were not par
ticularly favorable no alternatives had been suggested. 

Prof. Josal reported that there had been considerable discussion 
in Language, Literature and Arts, and suggestions ranged from a 
total rejection of thesis credits to a unanimity on the banding 
aspect of the proposal as that relates to the application of credit 
hour tuition. He said that the point was made that there are 
two ways of looking at the matter--in terms of faculty effort 
and in terms of student effort. Members of his council thought 
that while 36 credits for a doctoral thesis was probably a fair 
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measure of student effort, it probably did not accurately 
reflect faculty effort. They would gauge the latter as 24 
credits on the doctoral thesis and 10 on the master•s. 
Prof. Josal said they were also interested in when the require
ment would be effective. That is, would registration for 
thesis credits be required after submitting the program? Waiting 
until the thesis proposal was made would probably be too late. 
Ms. Miller pointed out the difficulty of centralling monitoring 
a requirement that a student register for thesis credits after 
submitting the official program, since most graduate students 
are no longer required to submit their registration to the 
Graduate School Office and this information is not available to 
the Office of Admissions and Records which accepts the registra
tion. Prof. Josal added that the LLA Council thought the band 
should start at 8 credits which was generally considered a full
time load in that area. 

Prof. Sucoff reported that two proposals had been made by the 
Plant and Animal Sciences Council. First, it was suggested 
that the band be lowered by two credits. Second, it was pro
posed that students taking the doctorate after completing a 
Plan A master•s have a lower thesis credit requirement than those 
entering directly on the doctorate or who took a non-thesis 
master•s degree. 

Prof. Sucoff pointed out that the acceptance of the thesis credit 
proposal would introduce problems of accountability. Faculty 
in certain disciplinary areas have enormous advising loads be
cause the nature of advising is different than, for example, in 
chemistry. The allocation of faculty positions based on credit 
loads which included thesis credits would not be desireable for 
this reason. 

Prof. Sucoff added that he hoped that if the proposal is adopted 
an accurate record would be kept so that changes to reflect dif
ferences which may only become apparent after the system is in 
operation will be possible. For this a detailed monitoring system 
would be required. 

Prof. Glenn said that the Education and Psychology Council also 
believed that the band should be lowered to 8 credits. A typical 
load in these fields is probably about 9. 

Dean Jankofsky said that there had been no further comments from 
Duluth faculty. 

Ann Smith reported that Dean John Wallace had met with the Council 
of Graduate Students to discuss the thesis credit proposal. 
The Council is in favor of the addition of the banding proposal; 
they would also like to see students registering for thesis cre
dits exempted from the student services fee requirement; and they 
are concerned with crediting other thesis readers than the ad-
viser for their services. COGS would like to see the requirement, 
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if instituted, thoroughly reviewed within a reasonable period 
of time. 

Prof. Miller said that Anthropology is planning to go to the 
use of Plan A and they are concerned about the impact of thesis 
credits. 

Dean Ibele pointed out the present disparity in tuition payments 
between students taking Plan A and those taking the Plan B 
master's degree. Students in the Plan A program pay for a mini
mum of'28 credits and those under Plan B for a minimum of 44 
credits. He also mentioned that the minimum tuition which must 
be paid by graduate assistants under credit hour tuition has 
been greatly reduced. Formerly such students paid half-time fees. 
Now they can register for one credit for much less. 

Mr. Zagorski said that COGS wants to assure that students pre
sently in master's programs will be permitted to grandfather out, 
even at the doctoral level, if they wish to do so and if they 
continue for that degree. 

After some further discussion Dean Ibele said that, if adopted, 
detailed aspects of the proposal will have to be worked out in 
consultation with the Office of Admissions and Records which will 
have a part in its implementation. He said that by the April 
meeting of the Executive Committee a final proposal for thesis 
credits would be presented. 

B. The Final Oral Examination Committee for Doctoral Degrees 

Dean Ibele informed the committee that this item was included 
due to recurrent inquiries from faculty members about the 
nature of the final oral and the role of the readers and non
readers in the examination. He said that the question fre
quently related to the fact that non-readers were not given 
an opportunity to see the thesis. He suggested that the 
Graduate School could ask students to make the thesis avail
able to all committee members and advise them to allow faculty 
at least two weeks to read. He said that he believed that 
more radical suggestions for changes in the final oral exami
nation should be dealt with by a committee of faculty. 

Prof. Shapiro pointed out that the Health Sciences Council 
had suggested that the thesis committee be made a 11 thesis 
guidance .. committee rather than being designated as 11 readers 11 

as opposed to 11 non-readers." 

Prof. Miller said that he personally believed that the function 
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of the final examination for the doctorate should be 
examined. One possibility would be to have the faculty 
meet, in the absence of the student, to discuss the thesis. 
Prof. Swofford said that there were not many complaints in 
his area although students sometimes wanted very quick readings. 
In such cases, he said, the faculty member must decide whether 
he can accommodate the student. In most cases the non-readers 
don't want to see the thesis. 

Prof. Josal pointed out that the suggestions being made seemed 
to change the nature of the examination--readers become co
advisers, non-readers become readers. He suggested that it 
could become very complicated. Prof. Shapiro said that his 
council had in mind utilizing the expertise available among the 
readers rather than making them co-advisers. 

The issue of outsiders on examining committees was also raised. 
Prof. Josal said that while one outsider was perhaps desireable, 
he didn't believe that two were necessary. Prof. Glenn said 
that in his areas the responsibilities of the outsiders were 
taken very seriously at the doctoral level; the requirement 
poses more problems at the master's level. 

Prof. Sucoff said that he was not familiar with how Plant and 
Animal Sciences faculty feel on this matter. He asked whether 
many examinations are actually failed. Dean Hein replied that 
a small percentage of forms are never returned and he believes 
that this alternative, rather than a recorded failure, is usually 
utilized. 

After some further discussion it was decided that the Graduate 
School would send a memorandum to the faculty, or to Directors 
of Graduate Study, clarifying the requirements and responsibilities 
of the final oral committee, and the rationale behind the require
ment. 

III. FOR INFORMATION 

A. Approval of the Proposal for a Ph.D. Degree in Pathobiology 

Dean Wallace reported that the Board of Regents at its January 
meeting had granted final approval for the establishment of a 
Ph.D. program in Pathobiology. The program for the M.S. and 
Ph.D. degrees in Pathology on the Minneapolis campus was dis
continued. The Pathology program will continue to be offered 
at the Mayo Graduate School of Medicine in Rochester. 
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B. Review of Graduate School Student Services 

Dean Wallace said that the external review committee for the 
review of Graduate School student services would be on campus 
March 12 and 13 to interview staff members, administrators, 
faculty and students. The report of the self-study committee 
and the results of student and DGS surveys had been made 
available to the committee. 

C. Graduate School Retrenchment 

Dean Wallace reported that the Graduate School had been asked 
to retrench $30,286. This sum was figured on a budget base 
which included approximately $800,000 in fellowship funds but 
none of the retrenchment was taken from those funds. 

D. Council of Graduate Students 

Ms. Smith reported that COGS is very worried about the cuts 
in graduate assistant positions. The organization metre
cently with the new dean of the Institute of Technology and 
nlso with Vice-President Koffler. COGS was also included in 
a session with the legislature but got only five minutes to 
testify, other items relating particuarly to undergraduate 
matters taking up most of the time. COGS, she said, continues 
to have financing problems. An agreement worked out with the 
Fees Committee in 1977, which would have resulted in a portion 
of student services fees coming directly to COGS rather than 
being paid through other student government units and thus being 
subject to change, was not implemented when the minutes of the 
meeting recording the agreement were lost. COGS income for 
this year, as a consequence, is considerably lower than the 
level of the approved budget. Such projects as the updating 
of the Graduate Students Handbook will probably have to be 
abandoned. Finally, she reported, COGS has met with a group 
of Duluth graduate students to improve liaison with that campus. 

Dean Wallace informed the committee that the spring quarter 
meetings of the Executive Committee would be held April 17 
in room 608 of the Campus Club, and on May 17 and June 5 in the 
Dale Shephard Room. 

The meeting was adjourned. 

Respectfully submitted 
Beverly D. Miller 
Secretary 
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TWIN CITIES 

Warren E. Ibele, Dean 
Graduate School 
321 Johnston Hall 
University of Minnesota 

Dear Dean Ibele: 

School of Public Health 
1360 Mayo Memorial Building 
420 Delaware Street S.E. 
Minneapolis, Minnesota 55455 

December 13, 1978 

()ffiC£ Of TH! DfNI 

I am responding to your request for further information regarding the 
series of courses which the Public Health Nursing faculty is offering to 
qualified students at off-campus sites. 

These activities are in the spirit of the memo from you encouraging the 
pursuit of such activities and also speaks to the statement in President 
Magrath's recent Interim Guidelines Memo. 

The Public Health Nursing faculty has been and continues to be responsive 
to the needs of our profession. Together with the School of Nursing, a survey 
of the State was made to determine these needs. However, in contrast to the 
School of Nursing's approach, which was to design a new series of courses and 
to offer these new courses off-campus, the Public Health Nursing faculty is 
offering a series of courses off-campus which are not new courses. These 
courses have been offered on-campus for a number of years and are being taught 
off-campus by the same faculty members who teach these courses on-campus. 

The courses we are offering off-campus are not offered elsewhere in the 
State of Minnesota. There is, therefore, a demand and a need for these courses. 

Admission requirements for our students include: 2.8 GPA minimum, ~~T, 
references and interviews. 

One last point, the Federal Nurse Trainee Act, was vetoed by President 
Carter (November 1978). This means that much of the funding for our students, 
heretofore available, has been eliminated. Our students will, therefore, be 
needing more flexible approaches to education both on and off-campus. 

I feel the Public Health Nursing faculty has been and is creative and 
innovative enough to meet this challenge. The courses we are offering off
campus are evidence of that. Flexibility in class hours and off-campus sites 
are necessary now and will probably increase in importance in the future. 

HEALTH SCIENCES 



OPPORTUNITIES FOR NON-TRADITIONAL GRADUATE STUDENTS IN PUBLIC HEALTH 

Extended Degree Program 

The School of Public Health has been responding to the continuing 
education needs of out-state nurses by offering credit courses and/or 
certificate programs. Examples include the Adult/Geriatric Nurse Practitioner 
Certificate Program and the Independent Study Programs in Hospital and Health 
Care Administration. Students who have participated in these programs have 
indicated that while satisfied with these continuing education programs per se, 
they are interested in graduate preparation, but relucant to enroll in the 
graduate program because of accessibility to the academic program rather 
than lack of interest in advanced academic preparation. 

I. Assessment of potential students. 

In response to recent requests for graduate course offerings, 
the School of Public Health, Program in Public Health Nursing, and 
the School of Nursing contracted with the Area Health Education Center 
to conduct a survey of nurses throughout the state of Minnesota to 
determine interest in graduate courses in the School of Public Health 
or the School of Nursing. In summer, 1977, information meetings 
were held in 25 Minnesota communities. The survey results indicate 
the following: 

1. Nurses in the Mankato, Duluth, Winona/Rochester, Bemidji, and 
Willmar areas indicated significant interest in graduate preparation 
in public health. 

· 2. These nurses have adequate academic preparation (B.S.N. or equiva
lent) to be considered for admission. 

3. These nurses are employed full-time and view full-time, on-campus 
study for two academic years as impossible. 

II. Assessment of the need for nurses with master's preparation in public 
health 

In 1975-76 the Nursing Advisory Committee of the Higher Education 
Coordinating Board documented the critical need to prepare nurses at the 
master's level and proposed expanding existing programs as a mechanism 
to meet this need in Minnesota. Their proposal was adopted by H.E.C.B. 
in 1976 as a planning policy. 

III. Assessment of faculty resources 

Consideration of faculty resources included assessment of on-going 
Minneapolis campus teaching and research responsibilities. It was 
apparent that implementation of even a limited pilot project could not 
be done without acquisiting of 1.25 F.T.E. faculty. In order to do 
this, additional financial resources would have to be obtained. In 
1977 funds were requested and granted from the Area Health Education 
Center for a planning year. 

OVER 
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IV. Criteria for implementation of a partial extended degree program 

Criterion 1: The administrative mechanisms need to assure that 
academic quality is equivalent between the extended off-campus program 
and the on-campus program, 

A. fit was determined that the extended degree applicants would submit 
the same admission data and be reviewed using the same admission 
criteria as the on-campus applicants. The only change would be 
that the admission tests would be sent to Mankato State University 
testing center, allowing the students to complete the exams there. 
The tests would, however, be scored by the same people who evaluate 
the on-campus test results.J 

B. It was determined that the students admitted for the extended degree 
program would be assigned to academic advisors without regard to 
their off-campus residence. This process, therefore, is the same 
as it is for the on-campus students. 

Criterion 2: The teaching and learning resources must be equivalent in 
both qualitative and quantitative dimensions. 

A. The library holdings and facilities in the off-campus area would 
have to be similar to those available to the Minneapolis student 
campus. The project coordinator found the holdings available at 
Mankato State University to be excellent in;the health care field 
(and in some instances more extensive than in Minneapolis). 
Additionally, the Mankato State library staff agreed to allow 
University of Minnesota students access to the library holdings 
on presentation of an I.D. card and current fee statement. 

Excellent classroom facilities were available at the Mankato Regional 
Library. This facility also had the capability for use of audio-
visual media. 

B. The academic program components (courses) offered in Mankato would 
be equivalent to those already offered in Minneapolis and would 
articulate with either the M.S. (Public Health) or M.P.H. degrees. 
Three courses (one course each quarter) were identified which would 
meet these criteria. The courses would be offered concurrently 
in Minneapolis. The faculty teaching the course(s) would be the 
same in both locations. The course objectives, content, and student 
evaluation procedures/criteria would be the same. The only change 
would be in the schedule, that is the Mankato group would meet at 
different hours than the on-campus group. 
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V. Implementation of a pilot partial extended degree option in Mankato. 

In spring, 1978, baccalaureate prepared nurses in the south central 
region were notified of the possibility of program implementation. 
Seventeen nurses completed the application process. Of these, 12 
students were recommended for admission. Since this represented an 
adequate number of students, the decision was made to implement the 
partial extended degree program in Mankato in 1978-79. Funding for 
this effort was requested and granted by A.H.E.C. 

The Mankato area students were assigned to regular faculty advisors 
and participated in the orientation and registration activities on the 
Hinneapolis campus, fall quarter 1978. 

The importance and value of this project to the University and to 
the profession of nursing is evidenced by the \villingness of Lee Stauffer, 
Dean of the School of Public Health, and Joyce Schowalter, State Board 
of Nursing, to participate on campus and at the Mankato site for sessions 
fall quarter, 1978. 

The courses offered in Mankato are as follows: 

Fall PubH 5-576, Issues, Trands and Public Health Nursing 
Leadership. 4 credits. Harquart, Richard. 

Winter PubH 8-530, Education, Supervision and Consultation 
in Public Health Nursing. 4 credits. Fredlund, staff. 

Spring PubH 5-502, Community Assessment: Preventive Aspects. 
Pflug, Reynolds, staff. 

This pilot project is being evaluated for effectiveness and efficiency 
by the Public Health faculty. At this point, students in the project 
expect to come to Minneapolis to complete their master's preparation. 
Project continuation decisions are, of course, contingent on the 
evaluation of this effort. 

RM:kb 
11/21/78 

OVER 



Rural Pediatric Nurse Associate Program 

The Pediatric Nurse Associate (PNA) Program is a well-established 
course of study leading to a master's degree in Public Health or a certifi
cate as a Pediatric Nurse Associate. More than 70 graduates have completed 
the nine-month full time course of study since the program began in 1971. 
Of these graduates, three-quarters have earned the master's degree. 

This program is now being offered out-state for four graduate students 
in Public Health Nursing. This off-campus offering is an extension, essen
tially unmodified, of the PNA program on campus. A Health, Education, and 
Welfare project grant #5D24-NU00048-02 supports this endeavor to supply 
desperately needed health manpower to rural areas in northern Minnesota and 
North Dakota. 

The Courses 

• 

The core 
PubH 5-562 (5 
and on campus. 
apolis campus. 

courses, PubH 5-560 (8 credits), PubH 5-561 (8 credits), and 
credits), are taught to the out-state students both at Fergus Falls 

In other words, the off-campus students travel to the Minne-

The support courses, PubH 5-500 (4 credits), Soc 5-505 (5 credits), 
PubH 5-563 (3 credits), and PubH 5-564 (2 credits), are offered out-state 
with the exception of Soc 5-505 which is taught when the out-state students 
are on campus during fall, winter, and spring quarters. All courses are 
taught by members of the graduate school faculty: 

PubH 5-500, Charlotte Pflug and Janet Kempf 
PubH 5-560-561-562, Robert ten Bensel, Janet Kempf, Barbara Leonard, 

Patricia Woodbury, and Dolores Robertson 
PubH 5-563-564, Barbara Leonard, Patricia Woodbury, Dolores Robertson, 

and Robert Blum 

Dolores Robertson, who lives in Fergus Falls, Minnesota, coordinates 
the out-state educational experiences. 

The Libraries 

Extensive use of university library resources is made possible by use 
of the Fergus Falls Medical Library located in Lake Region Hospital. This 
excellent resource is partially funded through Health Sciences and was 
originally intended for use by the Rural Associate Programs in the Medical 
School. In addition, the students have access to the on-campus libraries 
when on campus -- they are on campus at least one to two weeks each quarter. 

The Students 

The four students selected were all graduate school admissible with 
regard to their undergraduate GPAs (2.8 on a 4-point scale). Two of the 
candidates will seek the Master of Public Health degree upon completion of 
the track. The track constitutes one full year of graduate study toward the 
MPH degree. The other two students are as yet undecided upon when they will 
complete the MPH or MS degree requirements. 
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November 14, 1978 

Warren E. Ibele, Dean 
Graduate School 
University of Minnesota 
321 Johnston Hall 
Campus Mail 

Dear Dean Ibele: 

School of Nursing 
3313 Powell Hall 
500 Essex Street S.E. 
Minneapolis, Minnesota 55455 

(612) 373-3462 

The graduate faculty in the School of Nursing requests permission to 
teach the following core courses on the University of North Dakota 
campus during the Summer Session 1979: NB-010 Structure of the Discipline 
of Nursing; NB-011 Moral and Ethical Positions in Nursing; NB-012 Conceptual 
Framework for Nursing Practice; NB-014 Research in Nursing. 

All students will be admitted to the Graduate School at the University 
of Minnesota Twin Cities Campus prior to enrolling in these courses. 
These courses will be made available to students from Northwestern 
Minnesota and North Dakota. Space and library facilities and other 
essentials of a sound educational program will be made available by the 
University of North Dakota School of Nursing. 

The School of Nursing graduate faculty are not teaching other outstate 
courses during the summer session. University of Minnesota faculty 
teaching on the University of North Dakota campus will be faculty that 
now hold appointments in the University of Minnesota Twin Cities Campus 
Graduate School. 

I am sure you are aware of the great needs for graduate education in 
nursing in our region, and accessibility to programs is a most grievous 
and difficult problem. I would be pleased to provide any additional 
information you request. Your prompt response is requested. Thank you 
for your attention. 

Sincerely, . 

j) ~·~·f2j 
Mitzi L. Dux~ry, Ph.D., F.A.A.N. 
Associate Professor 
Assistant Dean for Graduate Studies 

MLD:bm 
cc: Dr. Marilyn Sime, Director of Graduate Studies 

HEALTH SCIENCES 

GRADUATE SCHOOl. 

NOV 15 1978 

OFFIC~ Of T•~£ DEAH 
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UNIVERSITY OF MINNESOTA 
DULUTH 

School of Social Development 
Marshall W. Alworth Hall, Rm 295 
Duluth, Minnesota 55812 

Telephone (218) 726-7245 

TO: Klaus Jankofsky, Assistant Dean 
. Graduate School 

FROM: ~~~skerooth; Chairperson 
-l Admissions Committee 

DATE: December 5, 1978 

Attached is the new policy regarding the Advanced 
Standing (60 credit) Program for the School of 
Social Development passed by the School Senate 
at yesterday's meeting. 

Enclosed also is a copy of our current catalog 
which details the previous policy. 

If you have any questions regarding this matter, 
please feel free to contact me. 

GA:sk 

i :f:.;. _u .v 



TO: 

UNIVERSITY OF MINNESOTA 
DULUTH 

Senate 

. . 
·-·--~:ol of Social Dev~lopment 
Marshall W. Alworth Hall, Rm 295 
Duluth, Minnesota 55812 

Telephone (218) 726-7245 

FROM: Admissions Committee 

DATE: December 1, 1978 

ADMISSION TO THE 60 CREDIT PROGRAM 

Proposed Changes: 

1. Equivalent to the BSD degree is defined as a minimum 
of 30 quarter credits (20 semester) of upper division 
or graduate level work comparable to the courses 
required for the BSD at the School of Social Development. 
This type of degree may be offered as .a Bachelor of 
Social Work by schools of social work or as a profes
sional degree in some other field, such as urban and 
regional planning or public administration. Such 
programs normally include a substantial field work 

. component along wi:th the academic. 

Included in this total should be courses with significant 
· content in: 

Community Organization 
Social Policy or Planning 

*Human. Services Administration 
Research Methodology 
Dynamics of Change 

*Social Development 
Field Work · 

* one of these may be waived 

2. Add to #4 after Human Service field: "in addition to 
any field work for which credit-was received". 

3. Add to #5: "Since only 15% of those students admitted 
will be given advanced standing, early application is 
encouraged." 

GA/cd 



After an applicant's scholastic record is reviewed, special tests 
may be required. Students who have taken a substantial amount of 
their work under a pass-fail grading system may be asked to submit 
the aptitude portion of the GRE. Depending on his or her scores, the 
applicant may then be admitted, with or without conditions. 

The Test of English as a Foreign Language (TOEFL) is required 
of all foreign applicants whose native language is not English, 
except in those cases where applicants have completed an academ
ic year in residence as full-time students in another recognized 
institution of higher learning in the United States prior to entering 
the University of Minnesota. The University of Minnesota reserves 
the right to require (;!dditional testing upon ·arrival. ·-

-· - Applicants are considered prior to the time that TOEFL results 
·are available, but the Certificate of Eligibility necessary to obtain the 

· visa is not issued until the University has evidence of satisfactory . ; 
performance on the test. 

Admission to the 90-Credit Program 

Criteria for admission to the 90-credit program are: 
1. A bachelor's degree from an accredited college or universi

ty. 
2. Completion of at least one academic course in each of the 

following areas 1 : anthropology/sociology, economics, polit
ical science, psychology, and statistics {within three years of 
desired matriculation date). 

3. A minimum cumulative GPA of 2.80 {A=4.00). 
4. Demonstrated interest in the field of social development. 
All other qualifications being equal, applicants with work ex-

perience in the human services field will be given preference over 
applicants without such experience. 

Admission to the 60-Credit Program 

The 60-credit master of social work program at UMD consti
tutes advanced standing and is designed for applicants who meet 
the following criteria: 

1. A bachelor's degree from an undergraduate program equiv
alent to the B.S. D. (Equivalent to the B.S.D. degree is defined 
as a minimum of 30 quarter credits [20 semester credits] of 
upper division or graduate-level work comparable to cours
es a student would take during the first two quarters of the 
master's degree progr9-m. Included in this total may be 

1Deficiencies in any of the five areas must be made up by completing course work in 
the area of deficiency. However. this may be done after entering the program. Such 
course work can be applied to the required 90 credits if taken for graduate credit 
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courses in community organization, social policy analysis, 
social planning, human service adm~nistration, research 
methodology, program evaluation. community develop
ment, economic development, political processes, etc. The 
Admissions Committee may request the applicant for ad
vanced standing status to submit course syllabi as an aid in 
determining the comparability of courses.) 

2. Completion of at least one academic course in each of the 
following areas 1: anthropology/sociology, economics, polit
ical science, psychology, and- statistics (within three years 
prior to desired matriculation). 

_3. A minimum cumulative GPA of -2.80 (A=4.00). 
4. Completion of two full years of work experience in the hu

man service field. 
5. Demonstrated interest in the field of social development. 
All other qualifications being equal, preference will be given to 

applicants whose work experience includes application of skills in 
administration, human service planning, policy development, com
munity organization, and research. 

In order to be considered for the advanced standing program, 
the applicant must submit special documentation of work and edu
cational experience. 

ADMISSION PROCEDURES 

Any student with a bachelor's degree or its equivalent from a 
recognized college or university and with satisfactory professional 
qualifications may apply for admission to the Graduate School. 
Students should specify their proposed major field when writing tor 
information to: 

Assistant Dean of the Graduate School 
431 Administration Building 

University of Minnesota 
Duluth, Minnesota 55812 

Application for admission to the Graduate School must be 
received complete in every detail-two official transcripts of all 
college work, application forms, credentials examination fee, and 
required test results, references, or other information-at feast 4 
weeks before the opening of the quarter or summer term in which 
the student expects to register. Students applying for fall quarter 
admission are encouraged to submit applications early in the spring 
quarter. 

I Deficiencies in any of the five areas must be made up prior to and as a condition of 
matriculation in the advanced standing program. 
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UNIFORM PROGRAM 

INVENTORY AND 

PROPOSAL FORM 

SECTION I 
Program Proposal Abstract and Cover Sheet 

(See Attached Instructions) 

Return this form to: 

Minneapolis Campus Unit, Campus or College ________________________ Code No. _____ _ 
2 

I. General Information 

A. Program Title ____ P_a_t_h_o_b_io_l_o...;:g~y _______________________ _ 

8 27 

B. Program Review Category: __ X_ Regular 
(check one) _28 

__ Experimental (If Experimental, give Reporting Date: ___ / __ / __ ) 
29 30 32 34 

C. Proposed Implementation Date: _1_0_;_1_;_7_7_ 
36 38 40 

45 33 12 D. Program Length: Total Cr/hr _______ Ciassroom _______ Laboratory _____ _ 
42 45 46 49 50 53 

E. Administrative Unit Immediately Responsible for Program: Laboratory Medicine and Patho 1 ogy Department 

54 73 

F. Describe the Program (in 50 words or less): 

A post baccalaureate Ph.D. program for students of biological and biomedical sciences 
8 

who are specifically interested in understanding the basic mechanisms of human 
65 

disease, including cell injury and death, thrombosis, immunopathology, biochemical 
8 

genetics and cytogenetics, neoplasia, control of cellular growth and inflammation. 
65 

8 

65 

64 

120 

64 

120 

64 

120 

G. Expec~ed student interest in the program during the first year of operation, and when the program reaches full 
ooeratmg level: 

a. Enrollment 
Program Enrollees 

Other Students 

Total 

b. Program Graduates/ 
Completors 

1 

22 

1978-79 
First Year: __ (Yr.) 

8 

Number Student 

(Headcount) Credit or 

Expected Contact 
Hours 

3 ~g- /student 
13 25 28 4 

2 to 4 6-9/student 
17 24 3 4 

6 to 8 8-10Lstudent 

' 
24 37 39 54 

1981 82 -
Full Operation: __ (Yr.) 

40 
Student 

Head count Credit or 
Capacity Contact 

Hours 

12 ~~-/student 
45 57 ""' 10 6-9/student 
49 16" l'i4 

22 8-10/studen t 
;: 65 

10-12 
56 69 71 

FORM NO. 25 



6 

7 

8 

9 

10 

II. Budget Data 

· A. Projected Costs of the Program: 

a. Faculty * 

b. Civil Service 

c. Equipment, 
Supplies, etc. 

Total Direct Costs 
(a+b+c) 

d. One-time 
Costs 

e. Space Rental 

f. Indirect 
Costs 

No. 
FTE 

First Year 1 978- 7 9 
8 

New Re-assigned 

Annual 
Cost 

$ -------

No. 
FTE 

Annual 
Cost 

~ 16 2057 
2; 64 s 31,428 

59 63 

... 
50 

No. 
FTE 

Full Operation 198] -82 
8 

New Re-assigned 

Annual 
Cost 

No. 
FTE 

Annual 
Cost 

2 •. 64 $33,666 
67 ro-12 16 

---,-- $ ---------
20 57-s§ . 63 6 

g. Total Program Costs 
(a+b+c-t d+e+f) ~~~~--~~~l~~~====~~~::ra_~es~==~1o~3LL~"< JS:rr:='=

4

=
6

=
6

~s~~~JL~====~~ 
* 2 Teaching Assistants; plus 40% of one full time professor; plus 5% of two additional 

faculty members. 

B. Expected Sources of Funds for Program: 
First Year: - Full Operation: -1978 79 1981 82 

Dollar %of One Dollar %of One 

Amount Annual Time Amount 
Annual Time 

Expend. Input Expend. Input 

a. Local $ -------- $ ------- $-------- $ --------
10 14 

5_1 ___ 
65 69 10 14 

5_1 ___ 
65 69 

b. 
..... 69% State ..... $ 9,992 29% $ ------- $25,852 $ --------

', 15 19 53 70 74 15 19 53 70 74 

C.. Tuition 
// 

$ 3,156 9?o $ $ 8,164 22?o $ --------/ -------
/ 20 24 55 75 79 20 24 

5_5 ___ 
75 79 

d. Federal $ ------- ---- $ ------- $-------- ----- s --------
5 29 57 8 8 25 57 

e. Private $ 7,567 22% $ 7,567 $------- $ --------
__;)A 

59 _____ 
!l5 ·s9 3o 34 59 85 8 

f. 
Dedicated 

$ ------- --- $ ------- $------- ----- $ --------
Fees 35 3Q 61 90 94 35 39 61 90 94 

g. Other (Specify) $ 14,163 40% $ 10,713 $ 3,450 $ --------
40 411 63 95 99 40 44 

6_3 ___ 
95 99 

h. Total $ 34,878 lOO'!f. $ 18,280 s 37,466 100% $ --------
45 50 ~ 10Q 105 45 50 100% 100 105 

C. If there are any formal arrangements with other institutions or agencies, (e.g. clinical sites, cooperation, joint 
programs) explain, giving names of institutions:---------------------------

8 15 22 

D. System Verification: 

Authorized Institution or System Signature Title Date 

29 39 40 42 47 



Section II 

1. Summary Description of Program 

The program as outlined is a Ph.D. program in Pathobiology emphasizing 
mechanisms and understanding of human disease processes. The organization 
of the curriculum includes a 60 lecture hour core course in Pathobiology 
called Mechanisms of Disease, including the basic disease processes generally 
found in courses of general pathology and includes cell injury, thrombosis, 
immunopathology, carcinogenesis and growth control, biochemical genetics, 
cytogenetics and inborn errors of metabolism, and inflammation. A laboratory 
course in histopathology emphasizing disease processes is being planned. In 
addition, there will be another 30 hours of lecture covering the applica
tions of pathobiological techniques to various models of animal and human 
diseases called Problems in Pathology. These will cover the areas of 
hematopathology, respiratory pathology, cardiovascular pathology, neuropath
ology, renal pathology, and gastrointestinal pathology. Many of the specific 
features of human disease will be discussed including signs, symptoms, 
pathophysiology, followed by a thorough discussion of the laboratory work 
done in this specific disease entity. This core curriculum is designed 
to focus a student on human disease and problems specifically related to 
mechanistic understanding of disease process and a survey not intended 
to be exhaustive, but intended to be penetrating of a number of human 
conditions which have been studied at the ultrastructural, biochemical 
and systemic levels. The remainder of the curriculum will be drawn from 
the Department of Laboratory Medicine and Pathology as well as other depart
ments of the basic sciences of the University Health Sciences Center, 
including Biochemistry, Microbiology, Pharmacology, Anatomy, etc. The 
most important feature of pathology is, and always has been that it 
bridges the gap between the patient in the clinic and the laboratory. The 
pre-science background, should include physical chemistry, chemistry, 
physics and other biological sciences. 

We would estimate that there would be 2-3 students in the program in 
any one year and a total of 8-12 students in 4 years of the program. These 
Ph.D. candidates would be post-baccalaureate or postdoctoral M.D.'s. 
Also, a number of M.D.-Ph.D. students may be part of the program and may 
occupy post-baccalaureate slots. Resources for the departmental program 
include funds from the department's teaching budget, University funds for 
Teaching Assistants and grant funds for the education of physicians. 

2. Need for the Program 

Presently there is no post-baccalaureate Ph.D. program in Pathology at 
the University of Minnesota. A number of programs throughout the nation 
have adopted the term 11 Pathobiology .. in preference to .. Pathology .. (Washington 
University, St. Louis, University of Colorado, Denver). The primary reason 
for this designation is to separate the basic science research degree from 
t~e medical specialty of pathology. In all, approximately 116 schools 
l1st a program in experimental pathology, pathobiology or pathology. 
The program is not necessarily job related, although students of path-
o~ogy programs generally find places in research or teaching in institu
tlons of advanced standing in the health sciences. 



4 

It is also possible that students from this program could teach in under
graduate programs in cell biology, particularly using in such courses the 
name of the program, i.e. pathobiology. 

The present labor market for such students is listed above. We have 
received approximately 25 inquiries each year about our program from students 
with no advertising whatsoever. There would be no specific accreditation 
or certification requirements. Our program will not completely fulfill 
our present demand for entry into graduate programs of pathology. 

3. Mission 

This program is unique in this institution in that it is a postbacca
laureate degree program, while other institutional programs dealing with 
human disease are largely clinical degree programs. The relationship to 
other programs is entirely dependent upon the particular institution at 
which programs exist. Programs associated with pathology, for instance, 
at the University of Chicago, are largely dependent on the Pathology depart
ment's medical school curriculum. However, all of the departments have the 
same general curriculum and the first two years of medical school may be 
used for graduate credit. At Washington University in St. Louis, the program 
is directly linked to their graduate program which is entirely different than 
our own in that there are 5 major degree programs, including cell biology. 
The designation of pathobiology, however, does not appear. If one were taking 
a pathobiology tracK in the cell biology program, one would take their 
Mechanisms of Disease course and take their research with a person in the 
pathology department. 

4. Comparative Program Analysis 

Our program is a unique program and fits a need for post-baccalaureate 
students who are interested in a program directed specifically at human 
disease. For comparative analysis, our program does not exist in other 
Minnesota institutions. 

5. Duplication 

No duplication is seen 

6. Cost/Benefit 

Not applicable. 

7. Hypothesis to be Tested 

Not applicable. 



Section III 

Proposal for: (name of new program) 

Pathobiology 

.JJ!ly 20, 1978 
(Date) 

Submitted by the: (name of department or departments) 

of the: 

Laboratory Medicine and Pathology 

(name of the college or campus) 

Medical School, Minneapolis Campus 

The proposal has been reviewed and approved by: 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

APPROVAL CERTIFICATION ADDITIONAL APPROVALS (as appropriate) 

Ut0 ~!~~ft\ / {l)J~~~ 
(Department ha1rman (Date) (Dean, Graduate School) (Date) 

or Equivalent) 

Ellis S. Benson, M.D., Professor & Head 

See Dean Gault's Letter of 2/24/7B, p. Sa 
(Dean) (Date) (Vice President, (Date) 

Admin~:tra~~a~ 

(Date) (Date) 
Academic Affairs) 

(Deputy Vice President, (Date) 

5 

Agriculture, Forestry and Home Economics) 

Preliminary Review by Regents: 
(Date) 

First Reading by CAC: 

(Date) 
Second Reading by CAC: 

(Date) 
Recommendation by the MHECB: 

Approval by the Regents: 
(Date) 

(Date) 
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~lESCHOOL 

~ ~ UNIVERSITY OF MINNESOTA Office of the Dean 
~\.;) II TWIN CITIES Medical School 

February 24, 1978 

Dr. Warren Ibele, Dean 
The Graduate School 
321 Johnston Hall 

Dear Dr. I bel e: 

Box 293 Mayo Memorial Building 
420 Delaware Street S.E. 
Minneapolis, Minnesota 55455 

(612) 373-4570 
Offices at 145 Owre Hall 

I have discussed the proposed graduate program in Pathobiology with Dr. 
Ellis Benson. It is true that this program, now with proposed modification, 
has been in existence in the past as the graduate program in pathology. 
Certainly, in my experience, a Ph.D. in Pathology would suggest the person 
held an M.D. degree also. Since this is not the case, a name change would 
prevent any misunderstanding. Apparently, there is a need for individuals 
educated in this discipline and the number contemplated in this program does 
not seem excessive. 

The faculty in this school are qualified to offer this program. Many courses 
now being offered will support the program. New courses apparently can be 
established with.existing faculty. 

Dr. Benson advises me discussions are ongoing with the Policy and Review 
Committee that are resolving questions raised. 

It is my sense that the program will be useful to biomedical sciences and 
that the faculty is prepared to offer the program; therefore, I trust it 
will be approved. 

Yours~ 

N~~ault, Jr:, M.D. D~~~ 
NLG:sam 
Enclosure 

HEALTH SCIENCES 
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Section III 

Suggested Outline For the Main Body of Proposals For Modification In An 
Existing Program 

A. Introduction 

The Pathobiology program at the University of Minnesota will replace 
the clinical Ph.D. program which has existed since 1920. Up to this time 
only those with M.D. degrees were granted degrees in Pathology. Present-
ly over 116 universities have programs in pathology, experimental pathology, 
or pathobiology, and our program will be one of those taking post-baccalaureate 
students with an M.D. or equivalent degree for work towards a Ph.D. degree 
in Pathobiology. In effect, the prerequisite of having an M.D. will be 
eliminated. 

B. The Proposed Pathobiology Program 

1. Admission Prerequisites 

Graduate students who desire to take their major work in patho
biology must have a bachelor's degree in an area of science or present 
credits equivalent to the first two year's work of the Medical School 
of this University. Completion of a course in the field of biochemistry 
and a course in the field of histology is required prior to entering 
this program. A prerequisite course in microbiology is not required, 
but is highly recommended. It is also expected that students have a 
background in chemistry, physical chemistry, physics, mathematics, 
and biology in their undergraduate studies. If a student is accepted 
into the program, the Graduate Committee may advise the student to 
improve in specific areas of deficiency in the student's background. 

2. Admission Review 

Each applicant will be reviewed by two members of the department's 
Graduate Committee. The candidates will be reviewed by the entire 
committee and each given a priority score. The top candidates will be 
admitted to the program. 

3. Typical Program 

First Year 
Major course work 
Minor course work 
Research Laboratory Visits 
Qualifying examination 

Second Year 
Three year program for Ph.D. submitted 
Completion of any course work 
Research on Ph.D. Thesis 
Teaching Assignments 
Begin preparation of propositions 

Third Year Fourth Year (and Fifth, if necessary) 
Completion of propositions (submit Research on Ph.D. thesis 

to Grad. Committee by 2!2 years) Presentation of Research Seminar 
Research on Ph.D. Thesis Submit thesis to committee 
Preliminary oral exam for Ph.D. Final defense of Ph.D. thesis 
Teaching Assignments 
Submit thesis title 
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4. Course Work Requirements (45 credits Total, including 12 research credits) 

Mechanisms of Disease (6 credits) and Problems in Pathology (3 credits) 
are required by all Pathobiology majors. Other courses within the 
department or courses which would have basic science application to 
disease processes and are of necessity not duplicated by Pathology 
may be taken. Examples of courses given by other departments include 
courses in ultrastructure given by Anatomy or Cell Biology, course 
on animal virology by Microbiology, course in toxicology offered by 
Pharmacology. Students will be expected to minor in a basic science area 
as Anatomy, Biochemistry, Pharmacology, f~icrobiology or Physiology 
according to the requirements of the Graduate School and the individual 
department involved. In most cases, 18 hours of course work are required 
for a minor. The program will be decided upon by the student and advisor 
using the Graduate School catalog and will be approved by the Director of 
Graduate Studies for Pathobiology. 

5. Student Progress Review 

Until a student has registered 11 for thesis only 11 and has completed 
his preliminary written and oral examinations, the student and advisor 
will be required to submit a progress report and meet with the Graduate 
Committee annually for an evaluation of the student•s progress. 

C. Educational and Social Need for the Pathobiology Program 

1. Student Interest 

The University of Minnesota program has received approximately 25 
inquiries per year from students interested in a Master•s or Ph.D. 
program in Pathology. The majority of these students desire a program 
which will focus their studies on human disease problems. 

2. Employment Prospects for Graduates of Pathobiology Program 

The graduates of Pathology or Pathobiology programs are employed in 
teaching and research throughout the country. It is also possible that 
such students in addition to being employable within the context of health 
sciences field in major university medical centers, might also have an 
opportunity to be employed as teachers of cell biology, particularly 
Pathobiology at the undergraduate level. 

3. Discussion of Benefits from Pathobiology Program 

This program will provide the health sciences with a group of research
ers whose major interest is the study of human disease. This is not always 
the case in programs directed by other basic sciences in which many projects 
do not relate directly to human disease problems. 
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D. Comparisons with Similar Programs 

1. There is an advanced program in pathology at the Mayo Clinic. 
The majority of students have been M.D.-Ph.D.'s and in the past 
the program has been of the clinical Ph.D. type. They plan to 
continue to offer a Ph.D. in pathology. 

2. As listed in the Peterson Guide to Graduate Studies, there are 
116 institutions offering advanced degrees in pathology, patho
biology, or experimental pathology. These programs are similar in 
that they offer students opportunities to study human disease or 
animal models of human disease. This reflects the fact that the 
study of human disease has been the province of pathology for many 
years and such programs are more likely to develop an interest in 
human disease or animal models of human disease than are other 
research programs in other·, departments. While it is recognized 
that basic research is of critical interest in all areas of science, 
it is particularly important to note than increasingly funds devoted 
to direct research in human illness are far easier to obtain than 
other types of research monies. The implication of these remarks 
is that graduates of these programs may be in an advantageous 
position because of the present research market. 

Most other programs involving pathology, experimental pathology, 
or pathobiology are structured in ways that resemble the general 
educational structure in their institutions, so that at the Univer
sity of Chicago the curriculum in pathology is largely the curriculum 
available in the medical school. They rely heavily on M.D.-Ph.D. 
candidates and have a strong program supported by the N.I.H. 
clinical scientist program. At Washington University in St. 
Louis a program exists which gives degrees in Cell Biology and four 
other major areas, including Molecular Biology. The Cell Biology 
program includes the program in Pathobiology. Students taking the 
Pathobiology track in Cell Biology would take a core requirement 
for Cell Biology as well as the programs for Mechanisms of Disease 
and would do their research for thesis in the Department of 
Pathology. Prior to their reorganization the program in pathology 
at Washington University resembled the one we are proposing for the 
University of Minnesota, and was along classical departmental lines 
in basic sciences. 

3. The Cell Biology program exists on the St. Paul Campus but 
is separate from the basic sciences at the Medical School. No 
program in Cell Biology is part of the basic sciences in this ~1edical 
School. As a result, we feel that the Pathobiology program serves 
as a useful program to direct students attention to human disease 
processes and methods of research in these areas. 

E. Quality Control 

In addition to the control exerted by the Graduate School, a 
Committee representing the graduate faculty of the department is in 
existence and oversees the management of the program. Students and 
advisors are directly responsible to the Graduate Committee and the 
Committee sees to enforcing the rules indicated in Appendix A. 
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The details of the program are indicated im Appendix A and will 
include a complete description of the review process and the procedure 
for seeing that academic standards are met. 

F. Implementation 

1. It is hoped that the present program will be approved as soon 
as possible and will be in full operation within four years. At 
present we do have 10 students who are in the program and it is 
hoped that these students will be approved for graduation. 

2. The faculty and the support for the program will be provided 
by the department and is listed in the graduate program brochure 
and also indicated on the budget sheet attached. Resources out
side the University will be approached and hopefully acquired 
to fund particularly the postdoctoral portion of the graduate 
school portion of the graduate school program. Eventually we hope 
for partial support of one faculty position for the graduate 
school program. This position would be needed to support a histo
pathology course we intend to develop. 



SAMPLE: For student with special emphasis on biochemical approaches to 
human disease. A selection of courses for fulfillment of major 
and minor would be taken from this list. 

Suggested Courses for: 

Advisor: 

Pathobiology 

Major: 45 cr., not more than 12 cr. research Credits 

Path 5101 Pathology 6 

Path 5162s Human Biochemical Genetics (offered 1978 & alt. yrs.) 3 

Path 5163s Human Biochemical Genetics Lab (offered 1978 & alt. yrs)2 

Path 8108f Mechanisms of Disease I 3 

Path 8109w Mechanisms of Disease II 3 

Path 8110s Problems in Pathology 3 

Path 8122w Basic Science of Cancer 1 

Path 8135s Biochemical Aspects of Cell Growth and Cell Damage 3 

Path 8275 Molecular Aspects of Immunology 3 

Biochemistry (Some courses are under Medical Biochemistry) 

Minor: 20 cr., two quarters PChem prereq.--Chem 5533, 5534 or equivalent. 

BioC 575lf General Biochemistry 4 

BioC 5752w General Biochemistry 4 

BioC 5745f General Biochemistry Laboratory (prereq. 5025) 2 

BioC 5746w Biochemistry Laboratory Projects (prereq. 5745) 3 

BioC 5747 Advanced Biochemical Techniques (prereq. 5746, 5752) 3 

MdBc 8206f Advanced Endocrinology and Steroid Chemistry 3 

MdBc 82lls Nucleic Acid Structure and Function (prereq. 5752, 3 
offered 1977-78 & alt. yrs.) 

MdBc 8215su Topics in Lipid Metabolism (prereq. 5752, offered 3 
1977 and alt. yrs.) 

10 
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Biochemistry (continued) Credits 

MdBc 8217w Protein Biochemistry {prereq. 5752, offered 1978-79 3 
& alt. yrs.) 

MdBc 8218s Current Topics in Basic and Applied Enzymology 3 
{prereq. 5752, offered 1978-79 & alt. yrs.) 

MdBc 8219f Biochemistry of Specialized Tissues (prereq. 5752, 3 
offered 1976-77 & alt. yrs.) 

MdBc.8220w Carbohydrate Metabolism {prereq. 5752, offered 1977-78 3 
& alt. yrs.) 

Pharmacolog,l 

Phcl 5110 Pharmacology A 3 

Phcl 5111 Pharmacology B 4 

Phcl 8214s Toxicology {prereq. ~1dBc 5101 orequiv., offered 3 
1976-77 & alt. yrs.) 

Phcl 8612s Endocrine Pharmacology {prereq. 5111, 
equiv., offered 1976-77 & alt. yrs.) 

MdBc 5101 or 2 

Genetics and Cell Biology 

GCB 503lf Intermediate Genetics I {prereq. BioC 5752) 3 

GBC 5032w Intermediate Genetics II (prereq. 5031) 3 

GBC 5033s Intermediate Genetics III 3 

GBC 5082f Membranes and Interfaces 3 

GBC 8062 Cellular Regulation (Prereq. 5031, 5032) 5 



8000 Level Courses Pending Approval 

3 cr Path 8108 

3 cr Path 8109 

3 cr Path 8110 

1 cr Path 8122 

2 cr Path 8267 

Mechanisms of Disease I (formerly Path 5108} 

Mechanisms of Disease II (formerly Path 5109} 

Problems in Pathology (formerly Path 5114} 

Basic Science of Cancer (formerly Path 5122} 

Mechanisms of Cellular Motility and Relationship of Motility 
to Cellular Function (formerly Path 5267, Muscle Cell Structure} 

13 



Courses in Preparation 

Path 8111 
(2 credits) 

Path 8 

Histopathology Laboratory -- A review of approximately 90 
slides emphasizing basic processes as seen in tissues such 
as thrombosis, embolism, infarction, inflammation, wound 
repair, pigment deposition and neoplasia. 

A discussion of the molecular pathology of altered proteins 
and their resultant diseases. Examples of alterations in 
protein structure and function in hemoglobinopathies. 

14 



Pathobiology Graduate Brochure 

Introduction 

The University of Minnesota awarded its first Ph.D. in Pathology in 
1920. Since that time 23 additional degrees have been awarded from this 
department and an additional 10 degrees have been awarded from the 
department at the t1ayo Clinic. The degree in pathology was formerly 
awarded only to those \'lith an t·1.D., in the first fifty-five years of the 
program (1920-1976), which accounts for the small number of people seeking 
the degree. Most recently, we have opened the program to qualified 
candidates as a basic science degree program, with bachelor•s degrees or 
Master•s degrees in science, and have designated the degree as Patho
biology. Altho4gh numbers of degrees awarded in the past have been small, 
quality have been high since we number among our graduates many distinguished 
professors of medicine (including a member of the National Academy of 
Sciences). We are proud of our heritage, and we intend to continue the 
program in this tradition of academic excellence. 

The development of a graduate program in the field of pathobiology 
is a concept which has attracted considerable attention at many univerisities 
in the United States and abroad. This discipline bridges the gap be-
tween histopathology, molecular biology, and biochemistry. The trainee 
will acquire an appreciation of disease processes at structural biological 
and biochemical levels, as well as the research training to investigate 
basic biological processes underlying the study of mechanisms of disease 
with the modern techniques of research. These candidates are expected 
to be well-equipped to undertake research in the study of disease pro-
cesses which obviously require a synthesis of knowledge and techniques 
of a number of basic biomedical sciences. 

Prerequisite Requirements 

Graduate students who desire to take their major work in pathobiology 
must have a bachelor•s degree in an area of science or present credits 
equivalent to the first two year•s work of the Medical School of this 
University. Completion of a course in the field of biochemistry and a 
course in the field of histology is required prior to entering this 
program. A prerequisite course in microbiology is not r~quired, but 
is highly recommended. It is also expected that students have a back
ground in chemistry, physical chemistry, physics, mathematics, and biology 
in their undergraduate studies. If a student is accepted into the program, 
the Graduate Committee may advise the student to improve in specific areas 
of deficiency in the student•s background. 

Requirements for the Major 

There is no minimum number of credits specified for the major by the 
graduate school. In general, however, candidates should obtain no less 
than 45 course credits. Of these 45 credits, not mo.re than 12 credits should 
be research credits, and not more than l/3 should be pass-fail grades. 
Path. 8108, 8109, and 8110* are required courses for all students. The 

* These courses have been submitted to H.S.P.R.C. for approval at 8000 level. 
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rest of the student's courses will be selected by his or her advisor and 
these should include courses from other departments. 

Requirements for the Minor 

A minimum of 18 credits is required for a minor. Minor programs for 
students majoring in Pathobiology should conform to the department in 
which the minor is taken. In general the minor fields should be in the 
basic science areas such as biochemistry, microbiology, pharmacology, etc. 
The Graduate Committee may discuss with each candidate his or her choice 
of a particular minor. 

Minor programs in Pathobiology for students with major fields in 
other departments must be approved by the Pathobiology Graduate Committee, 
or the Director of Graduate Studies for Pathobiology. 

General Policies and Practices Relating to Graduate Studies in Pathobiology 

The general policies of the graduate program in Pathobiolo~y are 
established by the graduate faculty in Pc:.tholc9./ an':l are cH.ir.Jinistered by -
the Cor.1r:1i ttee on G:--::~duate Studies in the Je;Jartr.1ent. The Co1:1mittee headed 
by the Director of Graduate Studies is concerned with corres~ondence,. 
interviews, and evaluation of applications attendant to the prospective 
graduat~ student. It is also concerned with a number of activities that 
serve both staff and resident graduate students in the maintenance of 
academic standards without impinging on the advisor-advisee relationship. 
This includes periodic reviews of the progress of all the students during 
their course of study, assignment of examining committees and evaluation 
of graduate examinations. Problems related to the academic or professional 
progress of the graduate st~dent may also be directed to the committee by 
the student or by the staff advisor. All applications for graduate work 
in pathobiology are evaluated by the Committee on Graduate Studies. 

Credit for Medical School Courses 

Although the course work for the Ph.D. in Pathobiology is taken from 
among the Graduate School offerings in biological and biomedical sciences, 
it may be possible for departmental residents who are interested in the 
program to obtain credit for courses in the basic medical sciences that 
were taken as part of their medical school programs. Under these circum
stances, it is essential for the student to obtain the permission of his 
advisor, as well as the Pathobiology Graduate Con~ittee, and the Director 
of Graduate Studies in Pathobiology. Upon that approval, the Graduate 
Committee would recommend to the Graduate School that credit be received 
where appropriate, and in accordance with the rules of the Graduate School. 

2. 
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Grading Policy 

The Graduate School uses two grading systems, A, B, C, D, N and S, N. 
Except in courses in which grading has been restricted to one system or the 
other with approval of the Graduate School, students have the option of choosing 
the system under which they will be graded. For information as to courses in 
which grading is restricted, students should consult with the department offering 
the course. 

The graduate faculty requires that at least two-thirds of the courses in the 
minor or supporting field be taken 'A-N'. It will be the responsibility of each 
major advisor to assure that this policy is implemented. 

Advisor 

A list of the Pathobiology Graduate Faculty follows below. It is the 
advisor's responsibility to counsel the student with respect to his or her aca
demic program and to oversee the research work of the student's dissertation. 

Since many students do not enter graduate with a firm commitment to a subarea 
of their field, nor prior contact with the faculty, the student can choose a 
temporary advisor until such time as a more permanent student-advisor relationship 
can be established. 

Affiliation of the new graduate student with a staff advisor takes place 
when the student enters the graduate program. The advisor assists the student 
in planning his/her program as soon as practical. Through prior contact, accept
able applicants may be directed to a particular advisor because of clearly 
expressed preference or by subject matter interest, or because of financial aid 
contributed by the advisor. All other students are expected to make arrangements 
for a temporary advisor during the week preceding the Fall Quarter. To aid the 
student in making this arrangement, individual faculty members have presented 
brief discussion of their research work to the beginning students. The studen.t 
is strongly encouraged to meet faculty members on an individual basis. Several 
faculty members will also allow a student to spend a short period of time in 
their laboratories (see list of Faculty). Appointments are arranged through the 
office of the Director of Graduate Studies. The temporary advisors are selected 
with advice and concurrence of the Committee on Graduate Studies on the basis of 
the student's research interest, the interest of the faculty member to act as 
advisor and the availability of laboratory and office space. Students assigned 
temporary advisors are asked to inquire into the various research programs directed 
by the graduate faculty in Pathobiology and to make arrangements within the first 
three quarters of residence for a faculty member to act as permanent advisor. It 
is considered implicit in all advisor-advisee affiliations that the enterinq 
student has the opportunity to change advisors, providing mutually satisfactory 
arrangements can be made with all staff members concerned. Staff members or 
students may ask the Committee on Graduate Studies to assist in such arrangements. 
However, students with research programs well underway are advised that changes 
in advisor affiliation may result in additional time for degree completion if 
a new research program is begun. 

Graduate Faculty Who Can Advise or Co-Advise Ph.D. Candidates 

*Khalil Ahmed 
~ti gue 1 Aza r 
Barbara Burke 

W. Robert Anderson 
*Ellis S. Benson 
*Connie Clark 
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*Robert Click John Coe 
*Agustin Dalmasso Louis Dehner 
*Richard Estensen Jesse Edwards 
Esther Freier Leo Furcht 
Kazimier Gajl-Peczalska *Nelson Goldberg 
Leonard Greenberg Franz Halberg 
John Kersey Paul Lober 
Frederick Lott *Toni Mariani 
Kenneth Osterberg *Norman Ratliff, Jr. 
Juan Rosai Andreas Rosenberg 
Robert Rydell *Michael Steffes 
R. Dorothy Sundberg William Swaim 

*Lee Wattenberg *James White 
*Walid Yasmineh *Jorge J. Yunis 

*indicates -faculty who are willing to let a graduate student spend 
one month or longer in their labs for the purpose of orientation 
and/or specific experience. 

Graduate Committee 

Dr. Richard Estensen, Director of Graduate Studies, Pathobiology 
Office: 402 Owre Hall 

Karen Pierce, Graduate Programs Secretary, C-205 ~1ayo 

Graduate Committee - Pathobiology 

373-3806 
373-8623 

Khalil Ahmed 
Toni l~ariani 

Agustin Dalmasso 
t·1i chae 1 Steffes 

Richard Estensen 
Lee Wattenberg 

Written Preliminary Examination 

The written preliminary examination is required after one year of course
work. It will be offered once each year. The exam will be essay type and will 
cover the basic concepts of pathobiology. Those students who have completed 
the necessary coursework should contact the Director of Graduate Studies by 
June 15 to take the fall exam. 

Preliminary Oral Examination (Proposition) 

The preliminary oral examination is the defense of a research proposition 
covering the student•s proposed thesis research and a second proposal 
not related to the future research of the candidate. A proposition is a 
short statement that identifies the problem being addressed, presents background 
information pertinent to the question and outlines the experimental approach for 
its resolution. Such a written proposition should provide the basis for the 
approximately one hour examination, although an examiner may occasionally ask 
questions not directly relevant to the proposition. This is possible because 
the examining committee is assigned by graduate school procedures in relation 
to the program of study filed by the student and examiners will reflect the 
student•s minor as well as his or her major. 
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The format of a proposition should consist of a title, one or more 
testable hypotheses, a concise review of pertinent literature, an indica
tion of the importance of the problem, the experimental approach and 
selected references. The proposition should be brief, no longer than 
eight double-spaced typewritten pages, excluding the reference list. Copies 
of the proposition should be given to each committee member at least two 
weeks prior to the examination date. 

For the preliminary oral, each student is required to file a program 
which depicts the aims of his or her graduate preparation and lists courses 
the student has taken or proposes to take to fulfill these aims. For 
the final oral, .the student is required to file a thesis title along with 
a short abstract of the proposed work. 

Thesis Title 

The title of the doctoral dissertation must be filed with the Graduate 
School on a special thesis title form. Early submission of the thesis 
title is urged. It may be filed as early as the time of filing the three 
year program, and not later than the first quarter after passing the pre
liminary oral examination. The form must be accompanied by a typewritten 
statement, some 250 words in length, describing research to be undertaken 
and the methods to be used in carrying it out. THe statement must be 
signed by the advisor. The thesis title form is submitted to the Committee 
on Graduate Studies for approval and selection of the Ph.D. final committee. 
The advisor can recommend members to serve on this committee. 

Final Oral Examination (Defense of Thesis) 

Committees for oral examinations are assigned by the graduate school 
upon approval of a student•s graduate program and thesis title proposal. 
Students are responsible for filing such graduate programs and thesis 
title proposals on graduate school forms. A student and his or her advisor 
may suggest faculty members to serve on examining committees. All program 
materials are filed with the director of Graduate Studies for action by the 
Pathobiology Graduate Committee before being forwarded to the graduate 
school. Procedures for the final Ph.D. oral examination include the follow
ing paper work for the graduate school: 1) the form signed by the readers 
indicating the thesis is ready for defense, and 2) the final examination 
form. 

After the thesis has been completed in a rough form, a typed and 
legible copy must be submitted to the thesis readers and preferably to all 
members of the thesis committee. The committee members must be given 
adequate time to confer with the candidate on the content of the thesis. 
After the rough form has been tentatively approved by the committee, the 



final thesis is prepared and resubmitted to all members of the thesis 
committee for final approval. 
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The acceptance of the thesis by all members of the student's committee 
shall informally constitute the true final examination. This implies 
that the thesis has been corrected in proper response to the comments of 
the committee. This step shall also include signing of the Graduate 
School form indicating that the thesis is ready for oral defense. Following 
this the candidate shall present his/her thesis as an open seminar with 
the student's committee visibly present in the audience. From a formal 
point of view, the seminar constitutes the final defense and will be 
followed by·a discussion period with the committee chairperson acting as 
moderator. 

All faculty'and students are encouraged to attend the final Ph.D. 
oral examination - if only as a gesture of courtesy to the candidate. 

Departmental Seminars 

The Department of Laboratory Medicine and Pathology's Research 
Seminars take place every Monday at 12:00 p.m. in Todd Amphitheater, 
and the Department's Grand Rounds take place every Wednesday at 8:00 a.m. 
in Eustis Amphitheater. In addition there are special interest seminars 
such as Chemistry Rounds, Hematology Seminars, Blood Banking Seminars, 
Surgical Pathology Conferences, Autopsy Conferences, Dermatopathology 
Conferences and special lectures. In order to keep informed about de
par-tmental events, it is suggested that you request to be put of the 
department's Calendar of Events weekly mailing list. 
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Evaluation of Academic Performance of Students in the Program 

Students are expected to maintain a satisfactory rate of progress 
toward the completion of their degree requirements. This includes: 

(1) Performance in courses according to the standards of the 
Graduate School and the Committee on Graduate Studies. This 
includes the prompt elimination of "Incomplete" grades. 

(2) Passing the written qualifying examination within one year of 
entering the graduate program. 

(3) Completion of the preliminary written and oral examinations 
no later than three years after entering the graduate program. 

(4) Satisfa.ctory progress in the student • s thesis research. 
Failure to maintain such progress will be considered grounds for termination. 

During the first week of each quarter, the committee meets to re
view the academic progress of (1) all students on conditional status; 
(2) any student who receives an unsatisfactory grade the preceding quarter; 
(3) any student at the request of his/her advisor. 

The following procedure is followed to provide the necessary infor-
mation within a useful time limit: 

Within one week following the close of each examination period, 
every student must report his/her unofficial grade record to his/her 
advisor. (Advisors notify the committee of each instance of an 
unsatisfactory grade.) 
Each student enters his/her grades on his/her Graduate Progress File 
in the main office within the same time period. 

At the beginning of spring quarter each year, the advisor of each 
student shall be required to submit a written report evaluating each 
advisee's academic progress. This evaluation should cover all pertinent 
aspects of a student's academic activities: 

a. Formal course work (student is required to maintain at least a B average 
in the major and the minor) 

b. Laboratory and other research activities 
c. Formal or informal teaching activities 
d. Any other pertinent activities 

The advisor should show the student a copy of the evaluation before it is 
submitted to the Graduate Committee. Students (excluding those registered 
"for thesis work only") will also submit their own summaries and be scheduled 
for an intermiew with the Graduate Committee during spring quarter each 
year. The student's summary should be type written, double-spaced, and dis
tributed to the Graduate Committee at least one week prior to the student's 
inter iew. In order to remain in the Pathobiology program, each student 
must maintain a "B" average or better in both the major and the minor. 
Additionally students must obtain a "B" or better in the required courses 
(Path 8108, Path 8109, and Path 8110). After the Committee has met with 
each student, the Director of Graduate Studies will write a letter to the 
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student, and to the student's advisor transmitting the recommendations of 
the Committee. Once a student registers 11 for thesis work only .. , that 
student is no longer required to appear before the Graduate Committee 
unless the student or advisor feels it necessary. 

While programs may differ, students can usually be expected to complete 
most of the course requirements within the first two or three years of 
their pathobiology program. The preliminary written exam should also be 
completed within this time period. Students expecting to deviate from 
this schedule should indicate reasons for doing so and have their plans 
approved by the Pathobiology Graduate Committee. 

Personal File 

A personal ;file is prepared for each graduate student accepted. At 
. the time of matriculation each student is to activate a Graduate Progress 

Form to be retained in his/her personal file in the departmental office. 
Each student is to examine the form and note the type of information to 
be entered during his/her graduate program. The form is maintained 
with entries as necessary to keep it throughly up to date throughout the 
student's stay in Graduate School. Faculty are urged to write frequent 
informal reports and letters of commendation concerning student teaching 
activities and other departmental duties assumed by a student to be 
incorporated as a permanent part of the student's personal file. These 
reports will be of great benefit to the student when the time comes to 
prepare letters of recommendation to prospective employers. 

Grievance Procedure for Graduate Students 

The procedure follows especially the guidelines established by the 
Graduate School. Graduate students with grievances arising from their 
graduate study should first consult their advisor. Should the matter 
fail to be resolved at this point, or be an inappropriate one for dis
cussion with an advisor, graduate students should consult with the Director 
of Graduate Studies and the Committee on Graduate Studies. Should this 
avenue fail, the student may appeal to the head of tre Department and 
thence to one of the Deans of the Graduate School. 

Vacations 

Students are entitled to all ordinary Civil Service Holidays. Any 
other vacation or leave of absence time must be arranged between the 
student and advisor and should be reported to the departmental office 
in advance. The period between quarters and during the summer and prior 
to the beginning of fall quarter are to be utilized as active parts of 
the training period. 
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Research Activities Within the Department of Laboratory Medicine and Pathology 

Khalil Ahmed, Ph.D. - Dr. Ahmed is concerned with two major areas of investi
gation: 1) Chromosomal Proteins and Genome Activation, and 2) Studies of 
Membrane Structure and Function. The role of chromosomal proteins and associ
ated enzymes in a variety of models of genome activation and normal and ab
normal cell growth is being studied. The experimental models currently used 
are as follows: 1) Testosterone-induced genome activation and growth in the 
prostate. This work is aimed at enhancing our knowledge of the early events 
involved in the mechanisms of action of testosterone in target tissues. 
Studies are also underway to examine the chromosomal phosphoproteins to ascer
tain any distinguishing features between normal and neoplastic human prostates. 
2) Drug and chemical-induced cell growth is studied by utilizing isoproterenol 
stimulation of salivary gland and carcinogen-induced neoplasia in liver. 

In his studies of membrane structure and function, the biochemical mechanism 
of the operation of transport ATPase (Na+, K+-ATPase) is being investigated. 
These studies include an analysis of the action of solvents on cation activa-. 
tion of the enzyme and cation activation sites. Further, by utilizing novel 
cardenolide analogs, structure-activity relationship of cardiac glycoside 
receptor is being examined. Studies are also being carried out on the mech
anism of action of a variety of toxic agents such as fatty acids, methanethiol, 
and fire-ant venom. The work with fatty acids and methanethiol may be par
ticularly of interest in understanding the pathogenesis of hepatic coma. 
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Ellis S. Benson, M.D. - Dr. Benson is involved in two major areas of research: 
l) Abnormal hemoglobins, structure and functional properties as they relate 
to associated disease states; and 2) Myocardial contractile proteins, function, 
development and degeneration. The studies of abnormal hemoglobi~s are part 
of a Program Project Grant and are being conducted in collaboration with 
Dr. Andreas Rosenberg and others. The properties of a variety of abnormal 
hemoglobins including hemoglobin S and hemoglobins with abnormal oxygen
binding affinity are being studied. The study is particularly concerned with 
finding the relationship between the functional abnormality and the confor
mational states of hemoglobin on ligand binding. 

In the study of heart muscle contractile proteins, Drs. Benson and Hallaway 
are collaborating with an investigation of thin filament proteins of heart 
and skeletal muscle with the aim to investigate their possible roles in 
disturbances of myocardial function. Thin filament proteins appear to be 
related to the regulation of myocardial contraction. The studies being con
ducted aim to characterize these interactions in various contractile states. 
A variety of techniques, basicly ones used in protein chemistry for studying 
conformational states of proteins will be used in both of these lines of in
vestigation. 

Connie Clark, Ph.D. - The aim of Dr. Clark's project is delineation of Thymic
dependent (T) lymphocytes that function as cooperating cells in antibody for
mation (T-helper) and those which are the effector cells in expression of 
delayed hypersensitivity (DHS) responses. The specific question asked is 
whether T-DHS and T-helper lymphocytes represent 1) a single population with 
dual function, or 2) separate populations with distinct capacities. Currently, 
cyclophospha~lide (CY) treatment, which produces diminished humoral and aug
mented DHS reactions, is being used as a tool to explore the nature of the 
regulatory mechanisms which affect expression of DHS. Animals are treated 
such that antigen-specific T-helper cells are either present or depleted, 
thereby providing an approach to assessment ofT-helper cells impact on 
induction of DHS. A second approach evaluates the effect of T-helper cell 
populations on development and expression of T-DHS cell activity by adoptive 
transfer. 

Robert Click, Ph.D. - Dr. Click is doing research on immune regulatory mech
anisms. Upon encountering an antigen, a number of molecular and biochemical 
events ensue in a host. These events may culminate in: the production of 
specific antibody to the antigen; development of cell-mediated type activity; 
a combination of both; or tolerance, which can occur at either the B- or T-cell 
level. The ultimate type of response is of tremendous clinical significance. 

The availability of mouse strains which differ at defined loci offers a unique 
genetic tool for investigations of immune reactions. Although our investiga
tions diverge, they primarily focus upon the utilization of genetic differ-
ences of mice to define and clarify mechanisms which control immune responses. 
The basic immune techniques employed are: in vitro and in vivo antibody syn
thesis; the mixed leukocyte reaction as a measure of the activation phase of 
cell-mediated responses; cell-mediated lympholysis as a measure of the effector 
phase of cell-mediated responses; and bone marrow cell and skin allografting. 
Using these techniques, we are presently pursing the following: By what mech
anism is l9S antibody synthesis turned off? What is the mechanism of tole~a~ce 
involved in mice which retain allografts? Can more satisfactory donor-rec1p1ent 
tissue matching schemes be developed to predict success or failure of organ trans-
plants in humans? 
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Austin Dalmasso, M.D. - Dr. Dalmasso's research is divided into two projects:. 
1 Reaction mechanism of complement with cell membranes. This includes 
studies on the physical nature of the complement lesion and the state of the 
membrane after complement attack. Biochemical and biophysical approaches, 
including ESR, are being utilized. Work is conducted with normal and patho
logical membranes. 

2) Role of complement in intravascular coagulation. Exploration of the par
ticipation of complement in platelet reactions, especially in relation to the 
role of prostaglandin endoperoxides in platelet physiology. Studies on the 
interaction of complement with thromboplastin. 

Richard Estensen, M.D. - Research in Dr. Estensen's laboratory is presently 
divided into three areas. First is control of neutrophil function with 
attention devoted particularly to the action of cyclic nucleotide on control 
of neutrophil leukocyte chemotaxis and degranulation. Second there is the 
mitogenic action of the tumor promotor, phorbal myristate acetate, with 
studies presently being directed toward the biological aspect of PMA's action, 
its binding characteristics to whole cells and the effects of various agents 
on PMA binding. In both the neutrophil research and the lymphocyte research 
we continue to be interested in the role of cyclic nucleotides and hormones, 
particularly hormone receptors. The other area of present interest is the 
control of insulin secretion from isolated pancreatic islets. We are pur
suing this study using Pr~A as a model substance for the modulation of insulin 
secretion. In summary, we are interested in normal control processes and in 
the future intend to examine modification of normal control in neoplastic cells. 

Leo Furcht, M.D. - Dr. Furcht is examining the modulation of membrane structure 
and function, and the control of cell proliferation. Studies using freeze 
fracture and electron microscopy have demonstrated differences in intrinsic 
membrane structure in normal and malignant cells. Current studies are 
evaluating contractile elements within the cell that may be altered with 
malignancy. Other studies are examining the growth modulating effects of oxi~ 
dants and reductants on lymphocytes and normal and malignant cells. A third 
area of investigation is the role of steroidal and polypeptide hormones on 
myoblast (muscle) differentiation. Among numerous exciting studies, Dr. Furcht 
and others are investigating cell surface glycoprotein and receptor changes 
with differentiation, how hormones modulate this process, and ultrastructural 
changes with differentiation. 

Kazimiera Gajl-Peczalska, M.D., Ph.D. -Dr. Gajl 's laboratory is evaluating 
lymphocyte surface markers as a routine hospital service test. This test is 
done using immunoflourescent methods. The research is focused on the maturation 
of B lymphocytes and the mechanisms involved in this process. Both lymphocytes 
from normal volunteers and cells from various lymphoreticular malignances are 
studied. 

Leonard Greenberg, Ph.D. - Dr. Greenberg is pursuing his original observation 
on the association of HLA-85 antigen with response to streptococcal antigens 
in vivo and~ vitro. Ongoing studies are fractionating and purifying the 
various stimulating proteins from crude SK/SD preparations to analyze the 
effect of specific nucleases on responder cell populations. Other work includes 
attempting responsiveness to streptococcal antigens within the major histocom
patibility complex, and the significance of response to streptococcal complica
tions, i.e., rheumatic fever, glomerulonephritis, etc. Dr. Greenberg in 
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Dr. Greenberg (continued) 
association with G. Fernandez is also pursuing a number of exciting studies 
on the immunogenetics of aging. Studies are focusing on the H2 system in 
mice, longevity, and regulation of various immunologic parameters. 

Nelson Goldberg, Ph.D. - Dr. Goldberg•s major objective is to define the 
biological role of cyclic GMP as an effector of proliferative processes and 
other cell functions. Studies are being conducted to define the mechanism 
by which cyclic GMP metabolism is altered within the cells in association 
with the action of agents that modify specific cellular functions and to 
characterize the cellular component or components with which cyclic GMP 
interacts .. The specific areas under investigation include: the regulation 
of guanylate cyclase activity by polyunsaturated fatty acids including the 
metabolites in the pathway of prostaglandin and thromboxane biosynthesis; 
regulation of the cyclase by oxidative-reductive processes involving ascorbic 
acid and free radicals; and modulation of protein kinase and phosphoprotein 
phosphatase activities by cyclic GMP and cyclic AMP. 

Erhard Haus, M.D., Ph.D. -Dr. Haus• research projects are as follows: 
1) Definition of endocrine patterns in women of high and low breast cancer 
risk in Minnesota in comparison with women of low breast cancer risk in Japan. 
Women of different age groups have been selected on the basis of their his
torical and epidemiologic background for high and low breast cancer risk. 
Sampling extends over 24 hour spans at four different menstrual rhythm stages 
at four different seasons. Prolactin, the three major estrogens, 17 OH
progesterone, TSH, aldosterone and other hormones are determined by radio
immunoassay and the data obtained will be analyzed for ultradian and cir
cadian rhythm parameters. 

2) Growth characteristics of myeloid and erythroid bone marrow cells in 
vitro. Human and animal material is studied. Parameters of cell kinetics 
are being determined in animal experiments. Hormonal and other influences 
on cell proliferation are being studied. 

3) Circadian rhythmicity of pro and anticoagulant activities are studied in 
healthy subjects and in patients with hypercoagulable states. 

4) Circadian periodic changes in drug kinetics and in ~rug response.are.ex
plored in animal models and in human volunteers and pat1ents. At th1s t1me 
effects of corticosteroid feedback on bone growth, on the lymphoid tissue and 

the adrenal are explored in rats, ethanol pharmacokinetics is studied in 
human volunteers and pharmacokinetics of cyclophosphamide will be studied 
both in animal and in human models. 

John Kersey, M.D. - Dr. Kersey is pursuing a variety of studies relative to 
the cell surface and malignancy. Studies involve an examination of cell surface 
markers for T and B cells and a variety of drugs that affect the cell surface 
and seem to affect cell growth or differentiation. Most notable in this group 
is the calcium ionophore A23187, which is mitogenic in normal lymphocytes; a 
child with immunodeficiency has recently been studied who may lack a calcium 
carrier. Dr. Kersey and collaborating investigators are examining a variety 
of immunological studies of human leukemias in lymphomas. The objectives are 
to uncover leukemia associated antigens, T and B cell alloantigens, T cell 
heteroantigens and other surface markers that may be important for malignancy. 
Studies have already shown the prognastic importance of surface markers in 
certain of these malignancies and recent preliminary studies have shown 
leukemia-associated antigens using the mixed leukocyte culture and the primed 
lymphocyte test. 
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Toni Mariani, Ph.D. -Dr. Mariani•s basic research laboratory focuses on 
experimental pathology, immunobiology, and transplantation. Basic research 
questions being investigated include the following major areas - leukemogenesis, 
immunity induction, tumor immunology and transplantation genetics (H-2 histo
compatibility barriers). Her discovery that Gross passage A virus-induced 
leukemia can be horizontally transmitted in adult inbred mice has provided a 
valuable tool to study the host immune responses during the very early stages 
of rna 1 i gnancy induction. The 11 pre-ma 1 i gnant .. concept is being systematically 
evaluated in this model. The main investigation of 11 The Interrelationship 
between Malignancy and Immune System Dynamics .. is an ongoing productive 
project begun seven years ago. 

Norman Ratliff, Jr., M.D. - Dr. Ratliff•s research falls in two categories: 
1) Myocardial cell injury: Lethal and sublethal myocardial cell injury, 
especially the role of disorders of contraction and the components of the 
contractile system are being studied in a variety of in vitro and in vivo 
models. The primary technique employed is electron microscopy. This-rs
correlated with studies of the function of injured papillary muscles, with 
cytochemical studies of the localization of various contractile proteins, 
with measurements of the components of the contractile system, and with the 
structure of the lattice work of the Z-disc determined by lasar optical de
fraction. Cytochemical localization of contractile proteins at the ultra
structural level and the role of myocardial proteases in degradation and 
repair is carried out in collaboration with other investigators. 

2) Experimental atherosclerosis: Studies are be1ng carried out utilizing 
scanning and transmission electron microscopy, and special techniques of light 
microscopy to define the initial reaction to endothelial injury and arterial 
healing following endothelial injury in a variety of circumstances including 
different modes of injuries, activation and depletion of complement, short 
and long term depletion of platelets, the role of neutrophils and various 
modifications of fat content in the diet of the experimental animals, including 
essential fatty acid deficiencies. Numberous collaborators are involved in 
this research. 

Juan Rosai, M.D. - Immunohistochemical determination of immunoglobulins, hor
mones, and other antigens in human tissues for research and diagnostic purposes: 
The research laboratory of Surgical Pathology is working out the immunochemical 
demonstration in human tissues of a large variety of antigens by using the 
immunoperoxidase technique at a light and electron microscopic level. Anti
gens for which the technique have been already worked out include the different 
immunoglobulins, gastrin, glucagon, somatostatin and insulin. Antigens which 
the laboratory is presently working on include alpha feto protein and chorionic 
gonadotropins. Once the respective techniques are worked out, they are applied 
to a large number of histogenetic and diagnostic problems. 

Andreas Rosenberg, Ph.D. - Dr. Rosenberg together with Dr. Benson is investi
gating the structural kinetic behavior (motility), associative behavior {ten
dency to polymerize) and ligand binding equilibria and isotherms of hemoglobin 
A, hemoglobin SS and other hemoglobin varients under various conditions. These 
studies ~re.using hydrogen exchange, microcalorimetry, sulfhydryl reactions and 
oxygen b1nd1ng, to aid in understanding how alterations in primary structure are 
related to abnormal function of hemoglobin and cells. Initial comparisons 
between hemoglobin A reveal notable differences between the ligand saturated 
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Dr. Rosenberg (continued) 
derivatives for h~moglobin SS which appears to have a tighter conformation. 
The state diagrams of other abnormal hemoglobins are currently being examined, 
especially those hemoglobins having abnormal ligand affinities such as hemo
globin Malmo. This is only one of the many research activities Dr. Rosenberg 
is involved in. 

Michael Steffes, M.D., Ph.D. -Dr. Steffes' major area of research relates to 
the secondary complications of diabetes, specifically those of the kidney and 
the retina. For the past several years he has been working with experiments 
demonstrating that, following islet transplantation, the renal lesions of 
diabetes in the streptozocin-treated model of diabetes are ameliorated. His 
lab has attempted to define parameters that affect the development of these 
lesions as well as the efficacy of islet transplantation in either halting 
their developmeot or actually reversing these lesions. Currently, work is 
in progress assessing the effects of unilateral nephrectomy on the develop-
ment of these lesions in diabetic rats. Dr. Steffes has found that the lesions 
develop more rapidly in diabetic-nephrectomized animals. Electron microscopic 
light microscopic and immunofluorescent techniques are the methods routinely 
utilized in evaluating the development of renal lesions. 

Lee Wattenberg, M.D. - Dr. Wattenberg's main research interest is in the area 
of experimental oncology. The main emphasis of this program is on inhibition 
of chemical carcinogenesis. Studies include mechanisms whereby carcinogens 
are activated or detoxified and how these processes may be altered. A number 
of animal models of neoplasia are in use and serve as tools for the experimen
tal studies. There is a strong emphasis on biochemistry and experimental 
pathology. 

James White, M.D. - Efforts in Dr. White's laboratory are directed toward 
defining relationships between structure, biochemistry and function in normal 
blood cells and characterizing defects in these associations in abnormal cells. 
His principle interest has been in blood platelets, but red blood cells, 
neutrophils and lymphocytes are also subjects of investigation in his labora
tory. Scanning and transmission electron microscopy, ultrastructural cyto
chemistry, immunocytochemistry, autoradiography, freeze-fracture, high pressure 
liquid chromatography, spectrophotometry, fluoresence spectrophotometry, gas 
chromatography, thin-layer chromatography, mass spectrometry and other techniques, 
procedures and equipment are used in his research endeavors. 

Michael Wilson, Ph.D. - Dr. Wilson's general research interests encompass the 
regulatory mechanisms involved in the differentiation, growth, function and 
related pathologies of animal systems at both the cellular and organ level: 
Control mechanisms of sex steroid hormones for the maintenance and metabol1sm 
of secondary sexual tissues are being studied in Dr. Wilson's lab. Testosterone 
regulation of prostatic nuclear and chromosomal protein metabolism, particularly 
as modulated by protein phosphokinases, protein phosphophatases and proteases, 
is being investigated in relation to modified genomic function. These parameters 
are also being examined with respect to possible mechanisms in_the aging p~eno
menon in the rat prostate and the development of human prostat1c hyperplas1a and 
carcinoma. The control of melanin pigmentation of scrotal skin is regulated by 
androgens. The effects of 1) anti-androgens and the interaction o! ~n~rogens 
and UV irradiation on melanogenesis, and 2) the developmental acqu1s1t1on of the 
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Dr. Wilson (continued) 
androgen-regulatory phenomenon of this unique pigment cell population is 
being examined. The isoenzymes of key enzymes regulating metabolic path
ways are being examined on a comparative basis with respect to dihydrostes
tosterone receptor content of various androgen sensitive tissues and the 
effect of receptor-binding competitive anti-androgenic compounds. Circa
dian and other cyclic patterns of plasma hormone levels are being investi
gated in the male rat. 

Walid Yasmineh, Ph.D. - Dr. Yasmineh is involved in the following: 
1) Investigation of two enzymes that are present in normal lymphoid tissue: 
adenosine deaminase (ADA) and terminal deoxynucleotidyl transferase (TdT). 
ADA activity is absent in .the lymphocytes and red cells of children with 
combined immunodeficiency disease, increases after stimulation of lymphocytes 
by phytohemagglutinin, pokeweed mitogen and in mixed lymphocyte culture, and 
is often elevated in the lymphocytes of patients with acute lymphoid leukemia 
and with the blast crisis of chronic mylogenous leukemia. 
2) The use of the MB-form of creatinine kinase for the diagnosis and quanti
tation of acute myocardial infarcts. 
3) The investigation of the changes in the isoenzyme patterns of lactic de
hydrogenase and creatine kinase that occur in certain muscle diseases 
(Duchenne type muscular dystrophy, polymyositis, dematomyositis, ... ). 

Jorge Yunis, M.D. - Dr. Yunis is investigating the fine structure, molecular 
organization and phenotypic mapping of human chromosomes involving fine reso
lution G-banded prophase chromosomes, the ultrastructure of interphase and 
mitotic chromosomes, delineation of new chromosomal syndromes and phenotypic 
mapping and in situ hybridization of regulatory and messenger RNA sequences. 
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.. APPENDIX B 

Comparison with Similar Programs 

In the m6st recent Peterson Guide to Graduate Programs 

approximately 112 list degrees given in Pathology, Pathobiology 

or Experimental Pathology. Sixteen programs specifically indicate 

no need for an M.D. degree, among them are Columbia, Duke, Harvard, 

University of Chicago, Washington University (St. Louis), University 

of Colorado and within the Big Ten the University of Michigan, 

Michigan State, Ohio State, Indiana, Illinois and Northwestern. 

Of the 112 programs 16 indicate the program is post-baccalaureate, 

forty two do not require an M.D. but indicate a post-baccalaureate, 

Masters to Ph.D. progression. Fifty programs have no specific 

information and four programs require Masters degrees before 

admission to the program. This would indicate that the Pathobiology/ 

Pathology program as post-baccalaureate a Ph.D. degree has wide 

acceptance nationally among distinguished universities and that few 

if any programs require an M.D. degree for entrance into a Pathobiology 

program. 

Need for Program 

What is a pathobiologist? 

In the past disciplines were easily identified by the techniques 

they employed. Biochemists studied enzymes or biological products 

while pathologists studied tissue with morphologic techniques or 

worked with whole animals. These lines have long since broken down sine~ 

biochemists utilize morphology and ultrastructure and pathologists 

utilize biochemical techniques. The major difference to be seen 

now between pathobiology and other disciplines is the focus on disease 

i.e. we are a problem oriented division of science. 
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Pathology, as its name indicates, is the science devoted 

to the study of disease. Traditionally and programatically we have 

been the only medical science discipline focused on the· study of 

human disease. Today while traditional discipline lines have a 

tendency to fade, our program still retains this basic identification 

and while the techniques that each of us as a graduate faculty employ 

vary widely from structure to physical chemistry, the focus remains 

the same, i.e. disease and disease processes. 

Other departments study basic functions in normals and also 

have many projects directed toward the study of disease, ours is 

the only program exclusively devoted to disease studies. 

The contribution and uniqueness of this focus historically is a 

matter of actual fact and Pathology's contribution in this area is 

without question. 

Traditionally students who come to us come because of an abiding 

interest in the study of human disease and they come from a wide 

variety of backgrounds, such as cell biology, biochemistry and microbia: 

ogy. This makes us programatically unique since all of these 

disciplines may be directed toward study of disease. Without 

advertisement our program attracts about 25 applications per year. 

Many similarities exist between our program and the programs in 

other departments. The techniques of modern cell biology and biochem

istry are employed by every scientist regardless of original traditiona 

discipline so in many ways the techniques we employ are also employed 

by scientists of all disciplines, i.e. Biochemistry, Anatomy, 
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Microbiology, Pharmacology, Physiology and Cell Biology. 

The Cell Biology program (St. Paul) is very similar to ours 

in many of its concepts. We have consulted with them and both 

their faculty and ours believe that the programs are complimentary. 

we are enclosing a letter from Ross Johnson, the Director of 

Graduate Studies for Cell Biology, to support this statement 

Appendix C). 

Future of Pathobiology 

The program as we see it fills a specific need in the 

area of Pathology. Most departments of Pathology employ Ph.D.'s 

and our own is no exception. There are nationally 150 positions open 

in Pathology Departments that have gone unfilled largely because 

people lack the appropriate research training and credentials. 

The old program of the "clinical Ph.D." in Pathology is being dropped 

because of this very reason. We wish to clearly separate medical 

specialist training from graduate degree research training. In the 

present day job market it is unrealistic to suppose that an M.D. 

pathologist can compete for the diminishing research dollar without 

adequate training. The need in academic medicine is for pathobiologist 

sc~entists rat~er than medical specialists. We presently have two 

students who are also pathology residents who have specifically chosen 

the Ph.D. for this reason. 

The requirements for M.D. and Ph.D.'s in terms of our program are 

obviously different in that the M.D. will have received a substantial 

training in human disease as approached from various basic sciences 

and clinical disciplines. This will be taken into account, however, 

the M.D. will be expected to have filled course work and minor 

requirements as indicated by the Graduate School. The post-
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baccalaureate students will also be required to take graduate courses 

in biochemistry and will be expected to have a minor in one of the 

basic medical science areas or in cell biology. 

Reports and Studies of National Committees on Pathology Manpower and Academic 
Pathology 

We are including for the Committee's edification several key articles 

which support our general contention that pathology is unique in its focus on 

disease and also that there are definite manpower needs in the area of academic 

pathology. The three articles that have been included are by leaders in the 

academic community. Of particular interest is the most recent article by 

Dr. Gill who indicates that pathology will achieve its objectives in research 

and teaching if certain aspects of the field are open to non-M.D. scientists 

and indicates that this could be achieved through admitting candidates to Ph.D. 

programs in pathology. He indicates that the influx of non-M.D. scientists will 

increase the vitality of the discipline and indicates also the need for inter

disciplinary efforts and activities in academic pathology. While each of these 

articles is directed at a somewhat different aspect of the needs of this bridge 

between basic science and the study of human clinical disease, I am sure that 

they will adequately document the thinking of other groups aside from our own 

in terms of the need for pathobiology scientists. The bibliography of these 

three articles is listed below. 

1. Scarpelli, D.G, Arquilla, E., Bensch, K., Benson, E., Getz, G., Heptinstall, 
R., Kaneko, J., Leader, R., Nowell, P.., Pollycore, M., Ward, P., and von Euller, L.: 
The Role of Research Training Grants in Academic Pathology. Laboratory Investigation 
27:523 (1972). 

2. Kinney, T.D .. Carter, J.R., French, A.J., Palmer, R.E., Orbison, J.L., 
Stoddard, L.D., Stowell, R.E., Wissler, R.W. and Hotchkiss, S.M.: Pathology 
Manpower Needs in Medical Schools. Laboratory Investigation. 28:526 (1973). 

3. Gill, Thomas J. III: Manpower Needs in Pathology. Federation Proceedings. 
35:1963 (1976). 



. J •.- .. 
I.ARORATOftT IN\·r.KTWATJON 

c.,1,piclol 0 IV7.1 hy tLe International Academy of Pathology 

Vol. 28, No. 4, p. 526, 1973 
Printt4 in U.S.A, 

Pathology ~1anpower Needs in Medical Schools 
A Report by the ad Hoc Committee on Manpower Needs in 

Pathology of the Committee on Pathology, Division of 
Medical Sciences, National Academy of 

Sciences-National Research Council 

TIICI\IAS D. KINNEY,jOHN R. CARTER, A.jA\fES FRENCH, RICHARD E. PAU.fER,j. LOWELL 0RBISON, 

LELAND D. STODDARD, RoaERT E. SToWELL, RoBERT \V. WISSLER, AND SALLY M. HoTCHKiss* 

Additional key words: Pathology, Manpower, Medical schools. 

II j, nident that the United States has an acute shortage 
ol I' a 1 hologi~ts, owing in part to increased demands for 
tLu her' and investigators in medical school departments 
ol l';ttltology and teaching hospitals, and in part to 
1lw cnT increasing number of laboratory examinations 
l .. ·in.~ l'cdormed. The need for more pathologists can be 
dot tllllt'trted for schools of dentistry and of veterinary 
u~tdit illt', as well as for comparative pathology. research 
l'·'rhology. fore11sic pathology, and service pathology in 
looth lnleral and nonfedcral institutions. In view of the 
''' gt·n, v for rc;tsonahly accurate estimates of future needs 
lot l';ltltologists, the Committee on Patholog-y of the 1\a
t ron.d Re-;t•arch Council, in cooperation with the Interso
< icl\ Committee on Research Potential in Pathology, ap
f"•intnl an ad hoc Committee on Manpower l'\eeds in 
l' .• tltology to estimate the need for academic pathologists 
in the< oming- decade. 

In t h;•rging the ad hoc Committee, the Committee on 
l'.•rltolog~ w;1s well aware that any attempt to project the 
11n·d lor l'atltolo!!ists must take into account chanoin<T 

II L) t') 

J•.tllt'lll' in the teaching- and practice of pathology and 
l!lt' ."" i.d. l'olitical. and economic pressures that arc af
ln 1111~: ;r11d n·nwlding- the practice of medicine in the 

lltll'd St;tlt'\. 

1111' I''" I'""' of this paper is to project the supply of 
·1u.r dt·11t.llld lor academic pathologists between now and 
I 'hll. .1111~ to I'' nlin trends in the production of acHlemic 
J· "'1"'"!:''''· lh. t'Xtrapolation and by synthesi;ing- infor-
111·111"11 • llll<l'lllllt:..: -'"'It anticipated den•lopmcnts ;1s the 
'''·""''''"'''111 ol lit'\\' medical schools, it is pos~ihlc to 
1' 1

'""' hfllt .lltl'!'Uhlc accur;rcv the needs of academic 
I . 

'·1l'·''llllt'l1h ol p.nhology and the prospects for mcetin~ 
,,,,.,1' nn·.J,. 

1 
1111• 11 111.11 ion i.' !lot a\·ailahle for C\Try year from eYcry 

'· "·' '""'"'· llt1' 'tudv locuws on 1%0, I!Jti!",, 1%!1, 1!1/0, 
,.,~· •.. tlld 1~1:\tl. 

--· ------- - . 
• ,,,, .tddt•·"''' c•f rtu·mlwrs of 1hc Co·,-,~;;;-;-;:.~~:,.~-~~ .~~-~~-ll•~· 

1 ."''' 111111 '~' ,.,1'11 '"''' ih ·'f'f'l'l'ciation to Dr. F.tl,.-in II. Conk, fcn,ino·rlv 
~~·::t\"':ou.d '''•t4 i.tl.t', lli~i·don of ~ll'dical Sdt·un·s, ~~llional Rt·· 

·' ·• ( nur11 II. J,q hh .ad\ h'l' aud a'shlattn.·. 

Any definition of an "academic pathologist" offered is 
subject to various interpretations. Some might say that 
Ph.D.s in patholo~y should be excluded, that only board
certified pathologists should be considered, or that per
sons whose specialties are less clear cut-e.g., surgical 
pathologists within a department of surgery and bioche
mists functioning within an academic department of pa
thology-should be considered separately. Because of 

. these differing views, an arbitrary definition was adopted 
for the purposes of this study: an academic pathologist is 
any person who holds a doctorate, M.D., D.O., or Ph.D. 
only. who has an academic appointment in a department 
of pathology in a medical school, and who is listed as a 
pathologist on the roster of that school. 

TREl\DS IN HOSPITAL BEDS, HOSPITAL 
ADl\IJSSIONS, AND HOSPITAL 

OUTPATIENT VISITS 

In the years 19·10 through l9GO, except for the World 
\\'ar II years, the number of hospital heds varied between 
9.1 and 10.0 per 1000 of the population. Since 1%0, the 
ratio of hospital beds to population has declined moder
ately. while hospital admissions and visits to hospital out
patient clinics ha\'e increased signific;mtly (Table I). 

In all likelihood, the trend toward usin~ hospital beds 
for acute cases and seriously ill chronic cases will con
tiline. with an increased use of "nursin~" beds for conva
lesrellls and less serious chronic cases. It is probable that 
the number of patients who attend hospital outpatient 
departments and emergency ser\'ices will continue to rise. 

The shift to more acute c1ses in hospitals, shorter 
length of stay in hospitals, and the continuous increase in 
hospi t ;II out p;1 t ien t Yisi ts place g-reater demands on all 
hospital serYin•s. 

This is partintlarlv true of the demands for lahoratorv 
services whid1 have <'louhlcd every 5 years for the past 15 
years. 

Since the pathok·gy dt"partments of all hut a ,·ery few 
medical sdwols ha,·e the tcspomihility for stalling- :.111 or 

5:?6 
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pari of the s~rv~cc lahor~tories of univcrsit~ and a~l~ated 
ho,pitah, this 111crease m workload rcqmrcs additiOnal 
p.tllwlogi,ts ou the staff of medical schools. 

TRE:\DS Il': PHYSICIAN-POPULATION 
RATIO 

The populatiou increase during the 19GO to 1970 dcc
.111,· 1·;11 it'd from 1.0 per cent to 1.5 per cent each year, 
'""'~" the iucrcasc in physicians varied from 2.2 per cent 
to :!.H per cent, with a resulting improvement in the 

1,,.,,j, i;m-populatiou ratio (Table 2). Reports on the 
11 u111bl'r of active physicians in the United States show 
th.1t the anuual iucrease continues to rise and that the 
1 !1/11 i ucrease over I 9()9 was some 8200. On the basis of 
"'' i111ates of the number of new medical schools and of a 
Jll o'J't'<"l ive iucrcase in the enrollment of existing medical 
,, hool~. it docs not seem out of order to estimate that 
d111 in~ the years 1970 to 1975 there will be an annual 
i111 1 (';1se of some 9000 active physicians and during the 
\l';lls 1!175 to 1980 an annual increase of at least 10,000 
;"tin· physiciaus. Thus, by I 980, considering I 75 fl 00,000 
;" a satisfactory ratio of active physicians to the popula
tiou. there should be, in spite of physician attritions, 
,·nough physicians to meet the basic national needs. 

~IEDICAL SCHOOLS, MEDICAL STUDENTS, 
:\:\D ~IEDICAL STUDENT EQUIVALENTS 

RELATED TO NEED FOR 
ACADE.MIC PATHOLOGISTS 

The Association of Americ:111 l\Iedical Colleges reports 
th;ll the number of qualified medical school applicants 
mntiuucs to exceed considerably the number that can be 
;111 l'ptcd and that this situation should hold true during 
the 19/0s, even with expanded medical school enroll
IIH'llts. 

There were 11,360 medical school admissions to the 
fJt•,hm:lll class in the fall of 1970. It is hoped that there 
''iII be I;,,(){)() places for freshman medical students in 
I !17ti. The places would become available through the 

T\111 t: I. TRENDS IN HOSPITAL BEDS, ADMISSIONS, AND 0UT!'ATIENT 

SERVICES (IN THOUSANDS) 

ettn 

"'"l''t.tl lw<h 
111lation• I\,·, !• 1.1 ~~I 1"'1 

I\ i"" ,,( lwd 
IHiu•tt ulusis 
)',, • t11., trit.· 
(;r::t"t.ll .ttul 

lf,,,j'l1 d .ldlt\j,,j 

I'··• 1." •• I'" I" 
tf,.,j 1t.tl uutp.ui 

l'f"l I.IUip"l" 

othn sp<"cial 
Ull~ 

d.tlion 

cnt \"isits 

ll.tlion 

-··-· 
• ~, ... IC'fi"ITl1t'c• q_ 

• Sr·,· r«·h•tt'lh c· H. 

1960° 

1,658 
9.2 

56 
789 
81:1 

2:i,027 
I :l~l 

9~l' :1112 
500 

19696 Change 

% 
1,650 -0.5 

8.1 

21 -63 
618 -22 

1,011 +2-l 
30, 72~1 +22.6 

151 
16:1,2·1!1 +6-1.3 

803 

'lup.tl<rn( lwd~ not in hospitals---i.r., in nursin~ can• homes, 

I" ''""·"• .11 r lull II<'~ •• 1nd domici liarit•s--now numut'l" O\"Cr 1,100,000 
·'"'' .• .t,J ·'"""' six ;1\",til.thlt· IJt·ds pt·r I,(XJO population to tho~e in 
h\ ''i'l t.tl~. . 

TABLE 2. PUYSICIAN-POPULATION RATES 

Active 
Active physicians• Population,& Year (M.D. and physicians/ 

D.O.), in in thousands 100,000 
thousands population 

1950 219.9 152,271 144 
1955 240.2 165,931 145 
1960 259.4 180,684 144 
1965 288.7 194,592 148 
1968 307.8 201,152 153 
1969 314.5 203,092 155 
1970 322.7 204,800 158 
1975 367.7 214,735-219,101 171-168 
1980 417.7 225,510-236,797 185-176 

• Active physician data: 1950 to I 965 ~ 1968 to 1970, see reference 
2 plus an estimated 11,500 active D.O.s; 1975 to 1980, estimated 
(see text). 

& Population data: 1950 to 1965;17 1968, 1975, and 1980;111969 to 
l97o.a 

TABLE 3. REQUIREMENT FOR ACADEMIC PATHOLOGISTS BASED ON 

NUMBER OF lVfEDICAL SCHOOLS" 

Full time faculty Pathologists 

Year Schools Percentage 
Budgeted Average/ Budge led of total 
positions school positions budgeted 

positions 

1960 85 II ,337 133 821 7.24 
1965 88 16,469 193 1,198 7.28 
1968 94 23,748 253 I, 787 7.52 
1969 99 24,705 249 1,709 6.92 
1970 101 25,306 250 I, 715 6.78 
1975 1146 28,500 (250) 1,995 (7 .0) 
1980 126• 31,500 (250) 2,205 (7 .0) 

• Data from annual education numbers of the Journal of the 
American Jf edical Association. 

& Based on data from annual education numbcr.t 0 

• See reference 16. 

development of 12 new schools with a freshman enroll
ment of at least 100 each, for a total of I ~00 new places, 
and through an increase in the number of students enter
ing the freshman class of each existing school, providing 
an additional 2000 new places. The objective is "to in
crease the nation's pool of M.D.s by a minimum of 50,000 
over those re<Juired to meet population growth by 19~0 

to permit achievement of an over-all physician-population 
ratio of not less than I 75 f I 00,000 and make it possible for 
every state to have at least 100 ~I.D.s per 100,000 
people." 1 

In Table 3, based on experience ami future projec
tions, arc estimated the numbers of academic pathologists 
that will be re<Juircd by medical schools in 19i5 and 
19~0. The figures projected, it is bclie,·et!, underestimate 
future needs, becmse they arc based on the 1970 average 
of 250 budgeted farulty positions per srhool, with 7 per 
cent of the budgeted j>ositions filled by pathologists. No 
allml'ance is made for expansion of teaching and training 
responsibilities in existing sdwols. l'rojenions of the 
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TABLE 4. NuMBER OF MEDICAl. STUDENTs AND MEDICAl, 
STUDENT EQUIVALF.NTS0 

No. of Total enrolled Total lull 
Year medical undergraduate time medical 

schools medical students •tudeot equivalent• 

1960 85 30,034 69,083 
1965 88 32,428 72,875 
1968 94 34,538 84,810 
1969 99 35,833 89,195 

1970 101 37,669 92,678 

• Data from annual education numbers of the Journal of the 
American 1\ftdical Association. 

TABLE 5. PATHOLOGY RESIDENTS" 

Total no. of spaces Spaces filled 

Year Hospitals 
(Sept. I) 

Avail- Un- All affiliated Other 
Filled pro- with hos-

able filled grams medical pitals 
schools 

---
% 

1961 3013 1964 1049 65 76 55 
1962 3168 1965 1203 62 71 51 
1963 3281 1944 1337 59 70 50 
1964 3373 2019 1354 60 69 53 
1965 3444 2085 1359 61 67 53 
1966 3431 

I 
2070 1361 60 67 51 

1967 3854 2170 1684 56 70 48 
1968& 3573 2230 1343 62 67 46 

• From annual education numbers of the Journal of the American 
Medical Association. 

• Note that in 1968 there were 1109 spaces available for 1st-year 
pathology residents of which 661 were filled (60 per cent). In 
affiliated hospitals there were 716 such spaces, 482 filled (67 per 
cent), in nonaffiliated hospitals 393 spaces, 179 filled (46 per cent) 

number of medical schools by 1980 vary; the number 126 
may be conservative. 

Jn Table 4 is added another dimension to the staff 
responsibilities of medical school faculties: the nonmedi
cal student. It in\'Olves teaching responsibilities for nurses 
and other students in the allied health fields, interns, 
residents, and predoctoral and postdoctoral students. Any 
projections made of prospective medical student equiva
lents would be only conjecture, but it is likely that by 
1980 there will be at least a doubling of the I !.liO total 
full time medical student equivalents. 

PRODUCTIO~ OF PATHOLOGISTS 

The number of spaces in United States hospitals for 
pathology residents in recent years represented about 8.5 
per cent of the number of spaces available for all residents. 
Of the spaces in all specialties actually filled in recent 
years, patholog-y residents ha\·e filled about (i.5 per cent. It 
is apparent that a smaller frauion of pathology spares arc 
filled than the average for all specialties. In fact, for all 
specialties, H of 10 spares ha\"C been filled, wmpared with 
(i of 10 pathology spares. Iu Tahle 5 it is shown th;:rt, in 
gt•ncral. hospitals atliliatcd with medical schools fill on·r 
two-thirds of their pathology spaces, whereas other hospi-

tals fill about one-half of their spaces. Between 1961 and 
1968 there was an II per cent increase in the number of 
residents in pathology, while the number of physicians 
increased by about IG per cent. During the decade 1961 
to 19i0, a total of 3·17 research degrees were awarded in 
pathology. 203 of them by medical schools (Table 6). It is 
not known how many of the Ph.D. recipients also had an 
M.D. degree or obtained such a degree later. 

A recent count of Ph.D.s (without :\!.D. or D.O. de
grees) in academic pathology showed that they represent 
about 10 per cent of all academic pathologists. In calcu
lating present and future requirements for academic 
pathologists in medical schools, the estimates allow for 10 
per cent of the billets to be filled by Ph.D.s. It is believed 
that the number of such degrees awarded will increase 
and that sufficient Ph.D.s in pathology will be available 
to meet the needs of academic pathology if support for 
training programs continues and if attractive and chal
lenging career opportunities are provided.11 

The 1961 annual Directory of :Medical Specialists listed 
some 3160 persons as board-certified in pathology; the 
1970-1971 Directory listed some 7300, for an increase of 
over 130 per cent. The American Board of Pathology has 
issued about 500 certificates in each recent year, with 
about 40 per cent going to graduates of medical schools 
outside the United States. It is likely that the number of 
certificates awarded will increase, but slowly, and that for 
the next few years the fraction of certificates to graduates 
of foreign schools will remain high. 

In 1961, physician-pathologists (including interns and 
residents) numbered 5558; 5 in 1965, 8-!88;6 and in 1967. 
9518.7 Thus, there was about a iO per cent increase in 6 
years. The percentage increase is greater than that for all 
physicians; however, they still represented only 3.1 per 
cent of all physicians. 

It is apparent that there is a continuing increase in the 
numbers of physician-pathologists and Ph.D.-only pathol
ogists, and a small but significant increase each year in the 
number of pathology residents. However, the increase of 

TABLE 6. Pu.D. DECREES IN PATHOLOGY, 1961 TO 1970 

Year Awarded by 
medical schools• 

Awarded by 
all unh·ersitiesb 

1961 12 22 
1962 11 23 
1963 14 21 
1964 20 31 
1965 11 36 
1966 11 37 
1%7 22 46• 
1968 51 55d 
1969 29 36• 
1970 22 40' 

·-----------·-- ---- ·---------------
• From annual cducalion lllllllUt'rS of 1he Journal of tlu .·lmrriran 

.I/ tdiral ASJoriatioll. 

• Sec rrft·rcBct· 4. 
< Sec n·ft·rcncc !:.!. 
J S.-e rt'fnencc 13. 
• Set· n·fen·ncc 14. 
I St'<' J't'fercncc 15. 

1 
I 
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physician-pathologists still has not been at a rate that 
~eets the incr.eased over-all requirements for patholo
gists, and recnntment for academic pathology has consist
ently lagged behind the budgeted billets in medical 
schools. 

DISCUSSION 

Barring unforeseen circumstances, the population of 
the I!nited States will increase by some 30 million per
s~ns m the d~cade I ?70 to I 980. The desired active physi
Cian-populatiOn ratio of 175JIOO,OOO will require over 
so._ooo physicians to provide adequate care for the popu
lati_on mcrease alo~e. The active physician-population 
ratio has gradually Improved, going from 14'1/100,000 in 
1960 _to 158/IOO,O?O in 1970, which is encouraging. Fur
ther mcreases are m the offing. 

The number of medical schools will probably increase 
from 101 during the academic year that ended in 1970 to 
II 4 in I 97 5 and to about 126 by 1980. The I 1,360 fresh
men students admitted to medical schools in the fall of 
1970 will probably increase to around 15,000 by 1976. In 
addition to a considerably increased number of medical 
students, it is likely that the faculties' full time medical 
student equivalents' responsibilities will rapidly increase. 

In Table 7 is illustrated the 1961 to 1970 status of the 
pathology faculties in medical schools. In Table 3, based 
on t_he 1970 faculty size and the fraction of the faculty 
earned as pathologists, are listed requirements for 1995 
ac~demic pathologists in 197 5 and 2205 in 1980-surely 
estimates that are on the low side, in view of planned 
expansions in the numbers of medical students, other 
teaching and training responsibilities, and assumption of 
community medical care responsibilities by some medical 
centers. 

As a general gauge for estimating purposes, some have 
used 3 per cent as the fraction of physicians who enter 
pathology (including interns and residents) and 13 per 
cent as the fraction oi pathologists who are in academic 
pathology. For plau!":lt; purposes, 10 per cent of the 

TABLE 7. MEDICAL Scno•.: Bt:oCETED PosiTIONS FOR PATHOLOGISTS 

BY ,\CADEMIC YEAR" 

Unfilled 
Academic yr. 

ending in: Total Filledb 

No. % 

1961 831 766 65 7.8 
1962 1014 937 77 7.6 
1963 69 
1%-~ 1177 1096 81 6.9 
l!lli5 119!1 1112 86 7.2 
1%6 1315 12:12 83 6.3 
1967 1471 1363 108 7.3 
19ti8 1787 16511 129 7.2 
1\169 1709 1585 124 7.3 
1970 1715 1602 113 6.6 

• From annual education numbers of the Journal oftht Amrrican 
,\! tdical Association. 

• It is estimatl'd that 10 per cent of positions fillt·d are filled by 
persons with a l'h.D. in pathology and without an I\ I. D. degree. 

pathology faculty is estimated to hold a Ph.D. degree 
without an M.D. degree. 
Shaul~ the number of physicians who go into pathol

ogy contmue at about 3 per cent, in 1975 it is estimated 
that _there will be about 11,000 physician-pathologists 
and, m ~9.80, about 12:500 .. Using the base of 13 per cent 
of physiCian-pathologists m academic pathology, they 
would number around H30 in 1975 and 1620 in 1980. It 
is apparent that academic -pathology will continue to be 
short of its scientific manpower requirements until more 
people enter academic pathology. 

Tl~e:e is eviden_ce that the factors of total population, 
physician-population ratio, and hospital beds, important 
although these are, will not affect academic pathology 
any more than will changes in educational methods. 
~he increase. in knowledge of disease, both morpho

logic and functiOnal, and the greater accuracy with which 
these can be correlated will probably produce pressure 
toward more small group teaching, with a resulting need 
for more staff. 

Augmenting the changes resulting from new trends in 
medical education are alterations in the relationship be
tween schools of medicine and their communities. The 
?Iedical ~ch~ol is becoming a cent.er of community activ
Ity a~d IS hnked closely to hospital service and to the 
phystcal and mental health programs of the entire com
munity. 

Studies of career choices indicate that interest in scien
tifi~ methods influences many M.D.s to select pathology. 
TillS manpower pool should be retained by continuincr 
opportunities for laboratory research. But special recrui~ 
ment efforts could also be directed to brinrrino- more pa-. • d. b b 
tient-onente and people-oriented M.D. graduates into 
pathology. The increasing number of specialized intern
ists (nephrologists, hepatologists, etc.) taking up pathol
ogy as a sideline is evidence that pathology-anatomical 
an~I clinical-has exciting, direct patient application. 
Jomt appointments in clinical and pathology depart
ments of medical schools can increase the equivalent full 
time ratio of academic pathology faculties and can also 
attract patient-oriented students to pathology. A gTowing 
number of specialty-oriented pathologists also can attract 
students to sophisticated electives aml fellowships in 
human pathology. Students need to find the same in
depth expertise in human pathology that they come to 
expect in human medicine and surgery. By specializing, 
pathologists can acquire that kind of expertise. 

Recruitment efforts need to be directed to retraining 
general medical practitioners in pathology. Adequate sal
aries allow such men to return to medical centers for 
board-certified training. as psychiatry training programs 
have demonstrated. Such men returning to pathology 
usually would he attracted by patient-oriented pathology 
training programs. 

Special recruitment prognms should he designed for 
women l\1. D.s. Pathology should be even more attracti\·c 
to women than to male Rl·aduates. Younger women, the 
recent graduates. need special opportunities, surh as part 
time residencies, that will minimi1e conflicts between pro
fessional and family life. Older women physicians who 
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• have been inactive often wish to return to active profes
sional life after their families are grown. Special provi
sions for retraining them should be made in pathology 
departments. 

A means of closing the manpower gap in academic 
pathology is to utilize local practicing pathologists in the 
teaching programs of medical school pathology depart
ments. Most practicing pathologists would cherish an aca
demic appointment and an opportunity to work with med
ical students and residents in pathology. To continue 
their appointments, they would be expected to develop 
expertness in teaching methodolo.t,ry and in training tech
niques. They could then well serve in the framework of 
the modern curricula, where stress is placed on a tutorial 
relationship between student and teacher. In addition to 
the didactic aspect, the practicing pathologist may relate 
to students his patient-oriented experience and in such a 
way be a positive force in recruitment of students for a 
career in pathology. Additionally, utilization of practic
ing pathologists would help to heal the "town and gown 
syndrome," if indeed one does exist. 

Traditionally, pathology departments have recruited 
candidates for their training programs who have M.D. 
degrees; a great majority of the members of the pathology 
faculty have M.D. degrees. At the same time, many de
partment heads have actively discouraged students with 
only baccalaureate degrees from entering programs lead
ing to a Ph.D. degree in pathology. Primarily, the basis 
for this action was the belief that a person with a Ph.D. 
degree in pathology would have restricted career oppor
tunities, inasmuch as he would be unable to enter the 
practice of pathology, which requires an M.D. or D.O. 
degree. 

There is evidence that a person with a Ph.D. degree in 
pathology has an increasingly wider choice of career op
portunities. The chid option is in teaching and research 
in a medical school. Experimental pathology, with the 
introduction of new instrumentation and new methodol
ogy, has brought research opportunities equal to 01 

greater than those provided in other fields of biola~~:. 
such as anatomy, biochemistry, and physiology. At tk 
same time, modern research in pathology has required 
that the department be staffed with persons who have 
knowledge in depth in such areas as cellular pathology 
and immunopathology. 

l\Iost importantly, the increasing complexity of the 
field of p:-~thology requires the presence on the staff of 
pathology departments of persons who are competent in 
and :~hle to teach spcci:~l areas of pathology. Such teach
ers arc needed not only to teach medical students but to 
organize and conduct courses in spcciali;cd areas for 
graduate students. 

The changing- en\'ironmcnt and needs of modern pa
tholo~y departments suggest that it would benefit depart
ments of academic pathology to encourage qualified stll
dent.~ to consider a program leading to a Ph.D. degree in 
pathology. Sudt artion nor only would benefit pathology 
as a discipline. by bringing outstanding students who arc 
interested in a carc~·r in biologic science to the field, hut 
would recruit stimulatin!! minds for the tcachino- of }>a-,, b ' 

thology. 

Once recruited to the field o£ academic pathology, the 
Ph.D. in pathology should be treated with the same re
spect and consideration as his physician colleagues. The 
criteria for advancement should be the same, and the 
financial rewards should be equal. Because scientific 
achievement and excellence and enthusiasm in teaching 
would he the primary guidelines, the opportunities for 
academic advancement should be unlimited. 

CONCLUSIONS 

To meet anticipated needs for academic pathologists 
between now and 1980, ways will have to be found to 
increase their numbers. Three possibilities emerge: (I) 
the fraction of physicians who become pathologists will 
have to rise about 3 per cent; (2) the fraction of physician
pathologists who are in academic work will have to rise; 
and (3) the number of Ph.D. pathology teachers will have 
to rise. These three possibilities are not mutually exclu
sive; all would be desirable. It is easy to describe and to 
generalize on ways to solve the problem. Success, how
ever, will require continuing and enlightened efforts by 
the leaders in academic pathology and organized pathol
ogy, with the cooperation and assistance of the leaders of 
appropriate organized medical and educational associa
tions and societies. 

This study was supported by the Offices of the Surgeons General, 
Department of the Army and Department of the :'1/avy, Contract 
DAD..\17-69-C-9084; the National Institutes or Health. United States 
Public Health Service, Contract PH!3-64-44, Task Order 3; and the 
Intersociety Committee for Research Potential in Pathology. 
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THE SCOPE A:'\D CO;\'T.E:'\T OF 
PATHOLOGY 

The pathologist occupies a key poo;ition in medical 
practice, since his discipline serves as a brid~e between 
the ba~ic medical ~ciences and clinical medicine. He ap
plies the knowledge and d i~;co\'cries of ana tom ica 1 sci
ence, cell biology, physiology. pharmacology, biochemis
try, and molecular biologv to the undcrstandinr- and di
agnosi~ of disease. Bioci·I~mists. analvtical che1;~ists, im
munologists, c!iniul chemists, :!nd n;icrobiu!ogists 'wrk 
close!)' with the j):ttholo!.!.ist in mct:tinn- a wide varietY o[ 

l.1 b J 

sen· ice demands. Hov:e,·er, the p:ttltolo;.;ist with his medi-
cal training senes a special role, since he knm\·s both the 
scientific basis for and the c.linical manifcscttiot~s o[ the 
patient's illneo;s, a'. well as tl:e hospital setting- within 
which health care i~ pro\·ided. 1 re is especially skilled in 
collating and cunelating all of the laboratory data am! 
clinical information on the patient in a manner th;1t 
greatly assists the physician in arriYing at a diagnosi-;. 

The pathologist in pri\'atc practice has too hea\'y a 
workload to lind many opportunities to dC\·elop better 
tests in the dinicd laboratory or to explore new ap
pro:tches to diagnmis. It is therefore one of the responsi
l>ilitie'> of the uoulnnir p:ttho!(lgist to alh·ance medict! 
practice by dcn.'loping- more 1•rccise and ec<Htomictlly 
reason:tiJle di:t~no,tic tools. lie Itlltst, for ex;nnple, lind 
economical ;tnd fruitful \\'a\·s h> enlist the ;tid ol lOmpu
ters in an;tlyting and coiTdaiing- laboratory test re·,ults 
and dcn:lop rompttttT progr:mts tlt:tt cnt suggest uptim:d 
thna py. Cottq >uter-:t ided ;tn;dysis of dat;t ,lwuld lt:i'tctt 
and impro\'e the ;t<Turac\' ol diagnosis and ltence reduce 
the cos! of mcdictl CIH~. It \\'ould also ext•.'IH! tltc constd· 
tatin· ctpal,ility of p.nlwlugists to areas whose main con
tart with rcgi,>n;tl mcdicallTllllTS is ,·i;t the tl'lcpltonc. 
. :\lam· di,~·;t,l'S and diwasc st.ltcs arc still on!~ supcrfi

rt:tlly dl.',lTthcd :111d understood. ;utd clkctiH· thcrap\', 
;11111 l'\'CIIIU;tJh· pren·ntion, lll:l't await tilt' di,COHT\' of 
tht·ir ctiolo<~'· :tnd p;tthog,·tH''i' ;tl the cdlul.tr :111d IIH;Icc-

ular level. The academic pathologist in the medical 
school is frequently the person best situated to pursue 
research in these areas; he mmt therefore have a thor
ough grounding in the basic ·biologic and physical sci
ences and be experienced in the conduct of experimental 
research. 

The pathology department of a medical school has a 
key role in the medical curriculum .• \~ the discipline that 
can best relate the basic medical sciences to the under
standing and treatment of disease, patholugy i~ also an 
important component in the profession:~! curriculum of 
dentists, muses, medici] technologists, and all allied 
health personnel. It is also the suiJjell that can mo'it 
easily orient basic science students, such as biochemists 
and immunologi~ls, to the setting and problems of dini
ca l medici nc. 

:-\n additional, important role for the :tcademic pathol
ogist-teacher is in the continuing education of physicians 
in the community, both as a consultant on indiYidual 
patients ami more formally in courses. workshops. and 
lenmes to phy'sicians and allied health personnel in his 
region or state. 

Like the diniral dep:trtmcnts in the medical school. 
the pathology department has an impmtant sen·ire func
tion whid1 is expressed in the clinictl bhor;ttm ics. in 
surgicd pathology and cytology. and in the pnlmm;tnce 
of pmtmortcnt examinations. The act.lcmir p:tllll>lo,c;ist 
abo frequently ser\'es as a "rdciTIICL' point" for other 
p:llltologisls throughout the state or region. and his ;tssist
:lllce is frequently soug-ht hy them in adtic,·ing ;utd \Tri
f~ ing- their nliHiusions as tv a giYcn diagnosi~. I Ic thnc
fun' pl;ns a unique role in helping to nt:tint;tin a hi~.~h 

stand;ml of medical care that extends well hcyond lti~ 

0\1'11 institutinn . 
lfig!JJy iii'!H'It:lllt a!llllll_!.\' the p:ItholoL•.i,t's lll;llly IT

Sjllln~i!Jifitics is his dt:ugc to help c,t;thJi,h the t;tllsc of 
dl':tth ftllllt 111\-rnious or ll!ll..nmru Cll"l's. ;md in othn 
Ll>l'S of tllLtttcnd•:·d dc;tllt. Su1 icty's st;tl..l' in these inn·sti· 
g;llillih dcri\·cs Ih>l only from the nlltn·rn th;tt nimin:!l 
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TABLE 1. NIGMS PATHoLOGY TRAINING PRoGRAM 

Fund< awarded 
Approximate no. 

Year No. ol grant• (millions of 
stipends 

ol 

dollars) -
Pre Po st 

·---- --
l%4-19G5 83 3.8 
1%5-I!JGG ll4 3.9 
l'JG6-I!JG7 76 4.0 
l%7-1968 68 3.7 
1968-I'.JG'J 63 3.8 
1969-1970 60 3.7 
1970-1971 56 3.5 
1971-I!Jn Sib 3.4 

141" 
101" 
!Ill• 
85 
91 

110 
lOG 
liB• 

:m 
30 
26 
:l3 
26 
26 
21 
21 

8 
0 

4 

!J 
6 
6 
4• 

0 Include significant numbers of short term medical stu den IS. 

b Seven being phased out (three in medical schools, two in 
veterinary schools, two in teaching hospitals). 

• One hundred and one prcdoctoral tr:~inces and 78 trainees 
who already hold a professional doctorate are seeking Ph.D. 
degrees in pathology. 

justice be done, as in cases of homicide, hut also from the 
desire to learn more about the causes of accidents an<.! 
ultimately how to prevent them. 

.NATIO?\AL I?\STITUTE OF GE:'\ERAL 
i\IEDIC\L SCIENCES PATHOLOGY 

RESEARCH TRAL\'I~G PROGR.-\i\1 

The National Institute of General :\Iedical Sciences 
(NIG:\lS) Pathology Training Program, which was begun 
in 1958, encompasses research training programs in ex
perim~ntal pathology, comparative patholo.sY· clinical pa
thology, and forensic pathology. It is designed to S!lpport 
am! encourage re~carch training in depth for persons who 
intend to join medical school faculties and/or spend a 
major part of their time doin~ biomedical research. 

NIG:\IS is currently supporting 51 research training 
programs in pathology, :12 of which arc located in medi
cal school p;llllology departments, 3 in clinical pathology 
departments, 9 in veterinary schools or departments, 4 
in teachin~ ho~pitals alliliated with IHedicd schools, and 
I in a research institute. One program in forensic pathol
ogy and a special program arc ;dso supported. Some data 
on l"CCelll years of the program arc show11 in Tahle I. 

A total of 2,105 trai11ecs ha,·c been supported for G 
months or longer on l\:1(;:\IS p:tthology trai11ing grants, 
duri11g the period .July I. l!l:->K, 1o .June :ill, 1!171. .-\review 
of the I,:Hi?l persons who arc no longer in trai11ing or in 
military scn·icc shows th:1t Hili (tiO per cell!) arc now ill 
target areas." inrluding :,11 in pathology Ltrulty posi
t im1s i 11 nH·d icd schook The pro port io11 ol gr:1d 11:1 It'S in 
target areas has improved signific;tntly :1s a result of coll
tin!ted nitical n·,·icw hy the l':llholog\ Traini11g Com
mit!l'l', and (iii per rent of graduates lrom CIIITt'lllly sup· 
ported programs han· entered t:ugr·t ;trc:ts. 

In ITrt'nl Years tlH'IC h:ts been a stc:ulv shift awaY frotn 
postdol"ll>Lil: prnt·ptori:d rt''t':tnh tr:til;ing in patlwlog\ 
tow:tnl prn!nrlul :d. gr:ulu:tlt' training. There h:t~ been 
iune:tsnl ren1gnition of t!tt• Lid th:tt the mcdir:d n1n iru-

• ·rlu·"· ;uc ddiunl ~~"' ;u;tdnnit l'"'ition~ i11 1hl' ,-outHt\·. c.·t·n· 
plo~nJcnr a'i !'lt·icuti:-.ts \\'ilh h'"'il'auh iu,tittllc\, t•r }.:_1'\Cttllll.l'lll Sl't\i,.,. 

••' ~dl·nti~rs. 

lum docs not generally offer the basic science backcround 
required for doing modern medical research, and t'hat the 
research trainee must master the fundamentals of bio
~·hcrnistry, physical chemistry, physics, awl mathematics 
111 order to make significant contribmions to our under
standing of pa thogcnet ic mccha nisms. 

THE Ii\Il'ACT OF TilE TRAI:'\Il\'G GR:\:'\T 
PROGR.Ai\I ON ACADE,\IIC PATHOLOGY 

The legislation which led to the establishment of train
ing grants and the formation of the Pathology Trainin" 
Committee in El5H has had a profound impact on th~ 
quality of research, education, training, and sen·ice in 
pathology. Since their initiation, training grams have 
been largely responsible for the development of a cadre 
of young pathologists who represent a hybrid ol rc~carch 
scientist and general pathologist. They do not yet consti
tute a ltigh proportion, since the training programs are 
relatively new and only reached their stride in 1%6. Fur
thermore, a significant number of pathology faculty are 
over '15 years of age and were trained prior to the ad\'ent 
of training grants. Thus, the full impact is yet to be felt, 
but the following data will indicate what has already 
been accomplished. 

In 1%3.~ the number of pathology faculty nationally 
was I,OG7 as compared to the present-day figure of ap
proximately 1,70G"-of this latter total 511 were persons 
who had recei\'cd significant support during lheir train
ing !rom an NIGi\lS pathologv training grant. i\lanv o£ 
th~se haYe assumed senior ;,~·ademic ·p;)S(S and ~~me, 
chairman-;hip at medical schooh of major uniYersities. A 
study of appointments to chairs of pat!Jolog-y ai. schools of 
medicine ami \'eterinary medicine for the period l!Jii7 to 
1971 showed that 13 of the ~(j appt)illtccs (l~ in medicine, 
I in Yeterinary medicine) had rereiYed a major share of 
their training from support through training grants; Ill 
of these were from N I G i\IS, 3 from the 1\ ation::l Cancer 
Institute. 

Also impressive arc the data on faculty collected from 
the pathology dcpa rt mcnts of a group of un i ver~i 1 ics 
which comprise an cduc:!tional <ousortium dedicated to 
the support and improvcmctlt of education and research 
in pathology.'• Thc'ie data arc shown in Tahlc 2. 

.r\ stn\·cy of the 1!170 ntcml>ership roster of the Ft:tlera
tion of r\merictn Societies for E('pcrimcntal Biology 
(FASFB) shm\·s that 15i lilt'lnhers arc person-; who ha,·e 
nTeiYcd signific:111t support from an "1\' J(::\IS pathology 
training grant·. of these, !Oi ha\T IIH'Illlwr~.hip in the So
ciety for Expcrim<·ntal Pathologv. !lin the A'iso.:iation of 
ImnltliiOlogists. I in the :\mnir:lll Institute of :'\utrition, 
·I in till' Physioh•gi<:tl Society, ;utd 2 in the Snticty of 
Biolonictl Chemists. ThirtY·fom ol the F>i arc simult:lliC· .. ., . 
ous mcm hers of two or more F.\S F. B Socict ics. One 
hundred ;md thirt\· pcr\on~ ha,·c hccn awarded i'\ational 
In~t it utcs of l Jto:tlt h rc\carrh gr:111ts whit h ;m: t ttiTl'lllly 
funded. 

• This nliiLtli••llal n>Jt,tlllium w:IS tts•·•l f••r till' Hl!<h IH"Llll"' it 
is a 1-:"'"1' ''""' nhid1 ''"" <1.11.1 \\1"1<" tl";lliih ohta111.1hk; 11111!ln· 
1110lt', il tPII··i'h or fl\t' Jlli\~lh' :liHI fnut ~~~lh' ~ht1ol~ With a \\'Uil' 

ge•,~•••pltit tltsttl!nllit•n. 
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The NlG:\IS Pathology Training Program Gr;mh have 
also had an important impact ou the acadrmic strength 
of pathology departments, especially oil smaller depart
ments and departments in developing \thools. They have 
stimulated the developmclll of teachin~ programs of 
greater depth and breadth, have aided the departments 
in attracting bright yo1111~ faculty, ha vc provided for re
search supplies and some equipment, and have, most im
portantly, made it possible for some departments to ac
cept trainees for whom no altern:1te mean:; of support 
existed. 

The foregoing data, although far from complete, imli
cate that the .1'\JG:\IS Pathology Trainillg Grant Proi-,rram 
has trained academic pathologists o[ high quality who 

.currently constitute a significallt scgmellt of medical 
school faculties. De~pite thc\e advallces, there remains a 
shortage of academic pathlogists. 

MANPOWER r\EEDS I::\ ACADE:\!IC 
PATHOLOGY 

Historically, American pathologists have been very ac
tive in their study of manpower needs in pathology and 
the improvement of training programs to optimite the 
quality and supply of highly trained pathologists.4 Pre
liminary data from a current study" shoh· that the disci
pline still suffers from a de:uth of m:lllpower, both in the 
academic and in the community hospital spheres. For the 
purposes of this progress report, we will limit the discus
sion to the needs of academic pathology. 

In a national sun·ey carried out hy the lmersociety 
Committee for Re:;carch Potent i;d in l'atho!ngy:1 in 1970, 
the chairmen of medical school departments of pathology 
stated that they had !!OS unfilled, budgeted po~itiuns for 
full time faculty. In a subsequent study ill 1971,<1 the net 
annual growth rate of full time pathology faculty was 
found to haYe a\-c.ragcd 5 per cent (Sl persons nation
wide) during the prcYious 3 years. The true annual attri
tion rate was 5 per cent (7·1 persons) and ihe annual 
transfer rate, about ·1 per cent (!i I persons). If the current 
modest growth rate continues, l!j.'j (S1 + 7·1) new faculty 
members would have to he ;Hided ;llmu;dly to medir:d 
school pathology departments. This would not meet the 
one-time need of filling the :.!O:-; unfilled. fully funded 
positions. There exists, therefore, a suh~t;lllt ial need for 
additional faculty if the te;1ching. snYin·. :111d research 
respomibilities o[ academic departllll'lll'i of pathology arc 
to be met. 

In the majority of medical school-;, the cnrollnH·nt of 
medical students is steadily inrrl'a~ing. which in turn will 
require increases in faculty. ho11't' 'Llli. llursing ;tlld par-

'!\!anpml'<'r stutly hl'iu~ fOIIdllftt·d h\' llr. l.d.uul Slodtl.ntl, 
Ml'lli<-al Colkgl' of c:corgta SduH>I o[ \tnii<illl', ;\u;~lhl.l. (:,·mgi.L 

• lu this suncy of p.otholog1 tkp.ii!IIH'III 'h.lillll<'ll. '""'h" tnl h\' 
lht• lnlcrsoc:it.·ty Cnnunitrt·c £,,.- Rt·-..c.tuh l'ntnui.d in 1'~1thnlug,. Inr:. 
n·~pon't'"i Wt'lC..' oht.tinnl ftotn ~r; ol ll~t· 101 n~t·du;tl '' hthlh, i;u lud
iu~ ~til ~i ·1-H·.tr 'chou!~ Ii~lnl 111 tdctt·nn· h. lnlt~tlll.llinn w;ts oh
l.tiucd c·un1p.uin~ lhc llllntl~t•t ld lull lllth' f.uult\ nu·nthcl~ with 
)Hint:uy ~tppntHIIIh'l\h ill Lll h p.t!Jud11g\ d, p.tiiiUt'lll, 011 )111\ I, 

1~11;~, and"" '""'':Ill, Pl71. I h,· "'""'"'' ol 11111 Iiiii<' f. 11 uliv ,,lou 
kfl ~lt.tdnnit· p.tlhllln~:' t!utlng !h.: P·''' :i \t'.ll' \\.1~ ;tho dclt'll;tinnl. 
TJI,·,c lo'" . ._ ,,,.,l. due In Jclilcllwlll, ill lu··.thh, dt'.llh. or to pt'l"Ht'i· 

t'lth'l i11g pt i\ .lie' pt.u lu t' Ol utlu:1 11n11.H .ufc'Jnic· ;tl 1 i \ i1 it·,, 

TADLE 2. NuMhER oF FuLL TIME FACULTY IN PATHOLOGY 

DEPARTMI,NTS OF lJNIVERSll'lES IN Til~; EDUCATIONAL 

CoNSORTIUM THAT I lAVE Rt:cEtVI·.o MosT oF 

THF.IR TRAINING SuPPORT FRoM N Ill 
TRAINING GRANTS 

-------
School Tot~l faculty No. •upported 

A 16 4 
B 50 15 
c 37 17 
D 25 7 
E 22 5 
F 30 15 
G 23 8 
H 13 10 

22 10 

Totals 238 91 

TABLE 3. CoMPARISON oF TilE NuMBER oF PATHOLOGY 

CouRsEs AND CoN~'ERENCEs OFFERED BY DEPARTMENTS 

IN TilE EDUCATIONAL CoNSORTIUM CuRRENTLY 

ANO 10 YEARs Aco• 

No. o( courses offered No. of cour.es offered 
1?6t 19il 

School 
I Othe" j Coni./ 

!lied. Con f./ Med. 
and Other wk. and 

grad. grad. wk. 

----- ------
A 10 2 6 12 2 8 
B 4 0 12 16 0 25 
c 9 0 4 35 0 16 
D I 0 5 36 0 15 
E 6 I 4 

I 
25 2 10 

F 5 3 u 8 4 22 
G 13 I 10 33 I 19 
H I 0 3 6 I 14 
I 4 I 8 5 2 16 

Totals 53 8 60 176 12 145 

Percentage increase 232 50 142 
over I ~Jlil I I 
• Includes both undergraduate and postg-raduate medical 

school instruction. "Other" refers to nursing-, medical technology, 

physical medicine, occupational therapy, and nutrition. 

amedical support. Furthermore, in many instances, the 
format of the medical curriculum is being altered to in
clude more time for individual and specialized study 
which necessitates the oll'cring of additio11al special pro
grams and clenive courses. The scope and sophislication 
of knmdc,lge in pathology h:1s cxp;ltHlcd rapitily a!Hl 
extl'nsi\-cly. In ;ut cllort to demo1l'it r:lle the growth of 
teaching rollllnitllll'llts of medical school dep:lrtmt'llts of 
p:tlhology. da1;1 on courses, ronferenn·s, and stllllcllt ron
Lilt homs from dcp:lrtlnen!s comprising the educ.1tional 
Ul!lsortilllll ;1n· shml'll in T;1hks :; and ·1. 

In Tables :1 and ·I it is shown th;ll considt·r;thk in
tn·;tst'S in tc;u hil.l)~ rommitllll'llts in p;ttholo~y han· oc
li!!Tnl in mcdit.d, gr:uluate, ;md pmtgr:1duatc in-;truc-
1 iu11. The Lu gc lltunbcr of tollt;lrt hours in medicd ;ll:d 
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TAur.r:; 4. CoMPARISON OF "STUDENT CoNTACT IlGURS IN 

l'ATIIOLOGY COURSES ANO CoNn;RENCES OFFERED IIY 

Dr::PARTMt·;wrs IN TilE EuucATtONAI. CoNsowrruM 

CURIIENTLY ANU 10 YEARS Aco• 

Hours (1961) Hours (1971) 

Scbool 
·-- -· --

Mt-d. Conf./ Mcd. 
Con f./ and Other and Other 

grad.b yr.'' 
~:rad. yr.b 

---- -- -·- --· ----
A 1511! 210 300 1416 150 400 
B 12!! 0 .'illi 512 0 1200 
c uoo 0 2Uil IUGO 1070 768 
D 7:n 0 176 3()1!2 0 73B 
E U10 40 320 113H 65 410 
F 477 2!!8 4UO 720 544 1152 
G 12Bil 128 4UO 4Hiol 128 912 
H 240 0 144 650 224 672 
I 408 36 432 312 36 960 

Totals 
6532 702 3136 141!50' 2217 7212 

cntagc increase over 127 216 130 Perc 
19 61 

• Includes both undergraduate and postgraduate medical 
school instruction. "Other" refers to nursing, medical technology, 
physical medicine, occupational therapy, and nutrition. 

b These data include resident aud other postgraduate teachiug. 

graduate teaching attest to the degree of interaction de
manded IJy small group and electi\'e teaching. The 
smaller, although significant, increases in courses for al
lied health students (other) is attributable to the fact that 
much of the teaching in these areas is "<caching by 
doing," in which emphasis is placed ou indi\'iduallabora
tory work rather thau didactic teaching. 

In om opinion, these gross estimaJes are in keeping 
with over-all trends in medical education ami reflect the 
broad cducational_dcmands that arc being made upon 
academic dep;mmcnts of pathology. \\'hate\'cr the final 
conclusion about the pro jectecl O\'ersu ppl y of persons with 
doctorate degrees in biochemistry, microbiology, and the 
physical scicnces, 1· 7 there Gill he little doubt of the need 
for increased ma!!power in academic pathology. For rca
sons cited below we feel th;lt these needs can best he met 
by faculty ronsi,ting of persons with expertise in both re
search and scn·ice in specific and highly specialized areas 
of !Mthology. 

The type of person needed in academic pathology de· 
partmcnts is the tcachcr-inw·stigator who is capable of 
teaching and appro;tching the study of di,ease at a futtda
mcnt;tlle\·cl. for it is through !letter undcrst;tnding of the 
ha~ic origins of di~ea~e that we ctn hope to dn·ise more 
effective and perhaps less cxpensi,·e modes of patient 
trcatnlcnt. The r;1pid and continuing itHTl'ase in new 
knowledge in hiomcdiul science and its COIKlliTt'llt ap
plication to dittical tnnlicine requires that today's sttt· 
dents. more than t"H'I", fH' propnh· prepared in science so 
that they cnt adapt thl'ir dini<al pra!lice ~0 n•;,rs from 
now to the then nn n·nt ~l:ltl' of mcdictl knowlcdgl'. Thl' 
(OIIIj>leXitics of 1110dr:PI llh'dicitH' COIIjllcd with the IH'\\" 

needs of society han· Ic,I tn the den·lopttlt'lll of an in-. 
crc;1sing need for p;1thologi'ts will1 l'Xpnti,c in illllllllliOI· 

ogy, virology, gen~tics, toxicology, environmental bio'Iogy, 
dcve_lopmcntal IHolo!~Y· comparative pathology, biocngi
ncermg, computer suence, systems analysis, and advanced 
mathematics. In addition, a relatively well established 
area such as clinical patlwlogy is undergoing a metamor
phosis as a consequence of new knowledge ami methodol
ogies and is also in dire need of persons with research and 
de\'clopmellt capabilities especially in hiocllcmistry, mi
crobiology, computer science, and the physical sciences. 

F~>rensic pathology in this country lags considerably 
bclunu that in the European countries.~ This is due 
largely to both public and professional disinterest and 
neglect. \Vith the exception of a few centers, forensic 
pathology in tile United States is being practiced with the· 
limit:Jtions and biases of 19th century science. There are 
less than 200 specialists in the entire country who are 
currently certified by the American Board of Pathology 
in Forensic Pathology. It has been conservatively esti
mated that two-thirds of the American people live in 
jurisdictions without adefjuate facilities or specialists in 
forensic pathology. In order to rejuvenate forensic pa
thology, we must train persons capable of approaching 
the investigation of unexplained death with the methods 
and equipment of modern science and of doing basic and 
developmental research in this area. 

Considering tile many and varied demands placed 
upon medical school departments of pathology by the 
educational programs for medical and other students, 
and the sen·ice needs of the teaching hospital, we have 
attempted to estimate the minimal size of a department 
which can meet these demands adequately. 

Based in part on standards set by the schools in the 
educational consortium which have pathology depart
ments a\'craging 2G faculty members, the minimal st:~ff 

requirements for a hypothetical department of pathology 
charged with the instruction of 1 c\0 medical students, 75 
nursing stlldents, and 50 allied health students and the 
service and teaching in a 700-hcd hospital would appear 
to he as shown in Table 5. 

The number of faculty shown in Table 5 is a realistic 
estimate of the minimum needed for mounting a compre
hensive, high quality program of teaching. r('scarch, ami 
sen·icc. These raculty members would usually de\'otc a 
significant part of their efforts to sen·ice in addition to 
teaching and research. Faculty members in such a depart
ment would be able to spend 110 more than :\0 to ·fO per 
<"Ctlt of their time on the average in rc~carch. There arc 
many dcpartuJcnts charged with the tc;1chiu~ and ~cn·ice 
respomihilitics cited in Table 5 that have far fewer than 
~~ staff IIH.'mhcrs; we submit that one or more of their 
academic rcspon~i hili tics arc proha hi y not hci ~~~ met ade
quately. Altho1tgh tlw new teaching mmblitics that are 
availal>k, such as :1!>-mm. 1r;111sparcncy projectors syn
chronited wilh audiotape, microfiche, and ,·idcotape, 
make teachiug- more cllicient, they cannot H'j1lao· the 
teacher. <~uality teaching is best accomplishl'd l>y fre
quent small group cont:H ts with a tcadHT, since he will 
rcinfone wh;Jt the student has ll'anll'd from tl1e instruc
tional aids mctltinncd ahovc. F.n·a a casual surn•y of the 
format and contt'lll of teaching programs in pathologv in 
American mcdilal schools points up the trcml·ndous \ari-
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ations that exist in their <Juality and level of sophistic!· 
tion. One might well ask whetl1cr it would not sullicc to 

support the training of pcrs:JilS who arc well trained in 
service pathology to serve as teachers. 1t is our considered 
opinion that such persons, although they may he able 
disseminators of information, g-enerally teach what stu· 
dents can readily glean from standard textbooks. The 
medical student dc~crvcs and demands teachers who arc 

TARLE 5. MI:>~IMAI. STAI'F REQUIREMENTS FOil A DEPARTMENT 

OF PATHOLOGY TEACIIING 1:!0 l\fEDICAL, 75 NuRSING, AND 

50 :\I.l.IED IIEALTI! STUDENTS 

Anatomical 
Cardiovascular 
Pulmonary 
Endocrine 
Gastrointestinal 
Renal (G.U.) 

Area of pathology 

N europa tho logy 
Pediatric 
Infectious disease 
I mmunopa tho logy 

Surgical 
Clinical pathology (laboratory medicine) 

Clinical chemistry 
Hematology 
I mmunoh em a tal ogy 
Geneti-cs (chromosome analysis) 
Microbiology (includes diagnostic virology) 

Total 

I !>."o. of faculty 

2 

2 
2 

2 

• Teaching and consultation assignments in nppropriatc sec
tion of laboratory medicine. 

b The figure :?2 can be dccrc<h<'d to :?0 if suflicien t numbers of 
sr.atT competent in two or more arcas could be rccruitcd; examples 
of such combinations arc cardiovascular-puln10nary, renal-im
munopathology, and infectious disease-microbiology. 

able to keep abreast of the rapid developments of modern 
medical 1 csearclt. This is generally best accomplished by 
a faculty who arc at the forefront of disease research 
through their own involvement. 

:\L\NPO\VER NEEDS FOR VETERI:\'ARIANS 
JN COi\IP1\RATIVE PATHOLOGY 

In the forcgoi ng-, we have de:1 It cxclusi,·el y with the 
man power needs for ·teacher-investigators in I Jltnl;tn pa
thology. In the past 5 ye;trs there h;,, been a renewed and 
intense interest in cowparative pathology. This has led to 
the discovery of a number of disease models in animals, 
which have already aided and accelerated the elucidation 
and understanding of their counterpart diseases in man, 
which in turn has facilitated the search for effective ther
apy. The rclatiomhip of animal diseases to hum:1n ones is 
often so close and of such importance that a number of 
medical school departments of patlwlogy have one or 
more veterinary pathologists on their full time staff. 
Their rcspomibilities extend in many cases to the field of 
public health. In several institutions, the geographic 
proximity and mutual interests arc such that departments 
of human pathology and veterinary pathology have joint 
teaching, training, and research programs. This academic 
relationship between human and wterinary pathology, 
which has already proven to be not only viable but also 
of mutual bC'nefit, can he expected to grow. 

During the decade I %0 to I ~J/0, the veterinary schools 
have awarded nearly 150 Ph.D. degrees in Comparative 
Patholog-y (Fig. I). The total cost of training programs 
w;~~ about S·1.3 million for the entire decade. 

The distribution by types of employment of the 22G 
members of the American College of Veterinary Patholo
gists (ACVP) in I ~)70 is ~lto\\'n in Table 6. 

The statistics in Table 7 arc based on a survey of deans 
of veterinary schools who \\'ere queried concerning pres
ent and future faculty v:Jt~ancies. lt should be pointed out 
that :1 to 5 years of post-D.\' . .\l. training are required for 

PRODUCTIVITY OF COMPARATIVE A3.THOLOGY TRAINING PROGRAMS 
DUR:NG THE DECADE 1960 TO 1970 

Frc. I. ;'l;ote thc inneast• in 1111111-

hns of trainees not SliJ>J>ol tnl hv :\a
tiona! lnslitut•·s of I kailh fnn.h .. ut 
inrrt'"''' th;It h;" nlltliunnl despite a 
kn·ling off of th<· latin. 

·------~------..... ·~·-·-·--·--~------ ... -----------

80 

0 IN TRAINING NIH SUPPORTED 
70 C'J IN TRAINING NON-NIH SUPPORTED 
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60 
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TAIILE 6. DISTRIBUTION JIY TYPES Of' f.MI'LOYMENT o•· 

Jl.lEMUERS or Till:: AMF.IUC,\N CoLLEGE oF 
VETERINARY p ATIIOLOGISTS 

--
Type of tmploymcnt Total no.• % 

Vcterinarr schools 129 43.0 
Academic nonvetcrinary 51 16.9 
Medical schools 224 8.0 
Government 47 15.6 
Pharmaceutical 47 15.6 
Practice 3 0.9 

Total 301 100.0 

-

• It is estimated that approximately three-fourths of veteri
narians in comparative and veterinary pathology are ACVP 
members. Therefore, the numbers for each category have been 
augmented by one-third. 

TABLE 7. PRESENT AND EsTIMATED FUTURE FACULTY 

VACANCIES IN VETERINARY PATHOLOGY 

Category \'2.cancies 5-yr. 
projection 

10-yr. 
projection 

Veterinary school faculty, growth 25 51 83 
factor I• 

Academic nonvcterinary school, 8 15 I 25 
growth factor I 

Medical school, growth factor 2 4 16 24 
Government, growth factor 1.5 7 21 34 
Pharmaceutical, grcwth factor 2 7 2U 

I 
46 

Total 51 I 131 212 

• The growth factor is a rough projection of the growth rate of 
the listed categories in relation to a presumed growth rate for 
veterinary school faculties as shown. 

persons preparing for an academic position in \'Cterinary 
pathology. 

Thus if one conscn·atively predicts only a modest 
growth in demand for persons trained in comparative 
pathology, an increase of onc-tltirtl in the rate of training 
would Le needed during the next decade as compared 
,,·ith the past 10 years. The growth rate is projected to 
accelerate sharply dming the next 5 years and then to 
increase at a ~10\rcr rate. 

RECO:\L\IE:\D.-\TIO:'\S 0:\ TilE FlJTl'RE 
SUPPORT OF RESEARCH TRAli\'I:\G 

Ii\' P.-\TI IOLOG\' 

A precise predinion of the content ;11HI role of patlwi
O"\' in the medicine of the I!JHOs and I!I!JOs is diflindt. .-,, 
Howen.'r, recent ;111d sustained trend' are such that some 
reasonable prnlil!ions Clll he made. The patlwlo~ist of 
the iutme lllltst Ill' i>l'ttcr trained in fundamental science, 
which lllll'it indude tl•e phy~ir.d ~ricntt'S and tnathcmat· 
irs as well ;ts hiology ;md mcdirinc. I listotirally \rcll de· 
fined and r;udull\' dt·~nihcd ;tcti,itit''i ~wh a'i the au
top~Y and the smgictl hiojhY will \Try prohahly he stud· 
it'd hy hiodtt'Tllictl ;tlld hiojdl\,it:d tt•c hniqnt•s as \rt·ll as 
morphologic ones. The p:tthologi,t will I,t· cxptTted to 

appro.tdt ;111d undcr~tand tfi,ea't' pron·"e' holi~tically. 

The. chemical biopsy, which has been applied almost 
c~dtmvcly to blood and, to a lesser de~ree, to body fluids, 
will he extended to solid tissues. Analytical methods will 
continue to he developed in the direction of physical, 
rather than the present wet chemical, tcclmi(llles and will 
be of higher specificity, sensitivity, and rapidity. Auto· 
mated microchemical analysis by nondestructive physical 
means will very probably replace many of our present 
methods. 

Of special importance is the fact that the pathologist of 
the future must study and understand disease processes in 
the broad perspective rather than in the narrow frame
work of one or se,·cral hits of information which render a 
fr:1gmcntary picture of the disease state. These needs de
mand that the discipline of pathology must emphasize a 
dynamic and functional approach to the study and un
derstanding of disease and modify its postgraduate train
ing programs accordingly. 

The research training programs in pathology have 
been successful in producing substantial numbers of per
sons who have helped to translate recent basic science 
ad\':Jnccs into clinical practice. Howe\'er, the transla
tional process remains a bottleneck because of the re
markable rate of progress in the basic medical sciences. 
lncre:1sed numbers of well trained academic pathologists 
arc required to obtain the full Lenefit of our im·estment 
in basic science. Equally import:Jnt, the quality of t!te 
academic pathologist as a teacher has a Ion~ lasting c!Iect 
on the future practice and attitudes of medical studellls 
and others about to enter the health care system. To 
invest funds in the special education of medical school 
teachers and scientists is to inYest in "resource-creating" 
persons, who will return the im·cqment to society many 
times o\'er. Since the United States population, including 
its physicians, is increasingly moLile, the output of medi
cal schools h:Js become a national, interstate concern. Just 
as the quality of physicians is generally taken for granted, 
so is the high quality of their teachers in medical school; 
hut the latter c:tn only he maintained if some of the 
nq~ative financial intenti\'cs arc counteracted by provid
i n~ ~rants for the longer-tlta n-norma I educt t ion IT<JU ired 
of futmc faculty. 

Comparing the ctfccti\'cness of training grants to that 
of loans, it should he pointed out that the career alterna
tive for a recent :\LD. graduate who is comidcring; aca
demic pathology. with its relati\·cly modest salaries, is the 
\'cry lucrati\'e private practice of his specialty. not a low 
pa~·in~ academic appointment. Crants for the training of 
academic pathologists are therefore not suiJ,iditing train
ing for great future personal gain, hut arc. rather, en
couraging the student to accept a lin;mriallv less reward
in·• career for the sake of a nwre lnnnanistir goal-an 

" impron·d health care system. 
A lar~e proportion of :\l.D. graduates. indmlin~ those 

from middle da\s harkgrotlltd,,s alrc~uly carry educt
! ion a I debts, so met i mcs dating hack to college a ml a p· 
pmaching home mortagages in site. :\lo't ;tho ha\'e Lnn· 
ily rcspomihilirics. A loan program supcrimpo,cd on al
rcath ht\1\'\' dcl11s might wt'll he the l:tl"lor tkll would 
sway' well ,·,ualilinl c;ndidates aw.ty !tom ;Iodcntk ccr
<.'t'ts. The persons willin~ to defer l"t'JM)IIH'llt or tht'ir 
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debts for several years iu order to gain the additional edu
cation re<J.uired of futmc faculty wuld become primarily 
limited to the finaJI(:ially well-to-do, and the total num
bers seeking a<.:ademic careers would almost certain! y be 
reduced. 

Another alternate mechanism of support for research 
training has been suggested; namely, research associate
ships on researdt grants. This mechanism clearly limits 
the scope of a person's training progTam. However, it is 
s:tid to have the inherent advantage that the number of 
persons receiving support during their training is closely 
tied to the over-all dollar support of research, and that 
the danger of an oversupply of scientists is thus guarded 
against. Ailhough the me<.:hanism has been used exten
sively in some disciplines, it has played an imigniftcant 
role in pathology. This has ueen due in part to the 
limited research support in many departments of pathol
ogy, in part to the heretofore predominantly postdoctoral 
nature of research training in pathology. lkcause of the 
"bootstrap" operation required in many departments 
dm·iug the past decade, and for some time to come, it has 
been essential that some programs take on the lion's sh;ne 
of training for the rest of the country. In this situation, 
the Committee feels that the training grant mechanism is 
much more appropriate and is much more likely to pro
vide sound, basic research training. 

As explained in an earlier section, the Committee esti
mates that 155 new faculty members arc needed each 
year. \Vc would further judge that five-sixths (as indi
cated uy the chairmen in a 1970 suney quoted by 
Bcndittu) of these faculty members should have lnd ptior 
research training of the kind supported by the 1\ ational 
Institutes of Health research training grants, or about 
125. Based on l'ast experience alit! an c~timatc of availa
ble sources, it would be rea~onablc for l\ IG:\IS to sup
port two-thirds of these, or about SO. The largest training 
programs can be expected to graduate on the average 
about four persons per year, of whom three can be ex
pected to enter academic posi Lions. The N IG:\IS share in 
meeting the projected needs of medical schools for faculty 
in pathology wuld thus be met by 25 large programs 
similar to the largest of the current programs, or hy 
about ·10 programs of varying magnitude. \\'ith the pres
ent strictures on research support, and the increasingly 
strict limitation of hospital funds to service fun<.:tions, 
pathology departments arc once again at a critical junc
tllrc, allll training grants may soon be the onlv medta
nism still open ft;r the suppo;·t of training of ft~tllrc fac
ulty and scientists in p:llhu!o~.:;y. Therefore, comidering 
the hcndicial effect of training programs on sci<:ctcd 
~mall or new departments, as well as the needs in the 
special areas of veterinary, clinical. and foremic p:tthol
ogy. all documented in earlier scrtiom, the Committee 
feels that support at t!tc Ull"l cnt InTI of ·15 to 50 pro
grams is well ju,tified, and strongly raoll/1111'1111.\ that sujJ-
----------------- -------~- ---- ------------
:O.kmhcrs of tht• l'athc•IPgv Training CPtllmittn·, l!li0-1!111. 1\Trc: 
ll. C. Sr:updli. C:h:titnt:lll. l"ni\l·rsitv of li.:tllSas 
E. :\tquill.t. l"ui\nsi11· of C:tlifcnni.t.lt\ille 
1\.. lknsch. St;ntfPtd l :lli\l'rsitv 
E. !knsun. l'niln,itv pf :\litll;<'sota 
(;. (;,.1/, 1-ni\l·tsitv ,;f Chit:tgu 
R. llqctitt,t.dl. J .. hll, ll"l'l..ins l"ni\l•tsil >. 

port be continued at this level of operation. In order that 
the highest quality be maintained in supported training 
programs, the Conuniuee further recommends that there 
be continued, jJcriudic reviews by qualified groujJs of con
sultants. 

SUMMARY 

The Committee concludes that medical school depart
ments of pathology arc undergoing a renaissance. This is 
made clear when one compares today's performance with 
that of 10 years ago, both with regard to research contri
butions and to the amount and variety of teaching. In 
order to meet the challenges of increased teaching respon
sibilities, essential, disease-oriented research, and the de
mands of society for first class and expanded pathology 
service at reasonable cost, it is .vitally important that fed
eral expenditures for research training grants be main
tained at the current level of operation. 

During the past 13 years this type of grant has pro
duced 511 scientifically well trained pathology faculty 
members. In addition, the strengthening of the general 
teaching program of a pathology department that occurs 
when a department has a high quality research tr::tining 
program has been an invaluable "spin-off" of the training 
programs_ These programs have emphasized the signifi
cance to pathology of in-depth understanding and appli
cation of modern biology to the study of disease. By vir
tue of its past support from the r\IG:\fS, the di~ciplinc of 
pathology is already bringing some of rhc important de
velopments and methodologies of basic biology. biochem
istry, and biophysics to the patient's bedside. \Vith con
tinucJ support, we can cxp~ct the role of pathology in 
the generation and application of basic biomedical 
knO\dedge to the clinical laboratory and the clinical 
practice of medicine to inCI·casc still further. 

Date of acceptance: July II. 19i2. 
This study w;ts ~uppullcd in part by the Intersocicty Committee 

for Research Potential in Pathology. Inc. 
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Ma11power needs in pathology~ 

. THOMAS J. GILL Ill 

Dl'jmrtment of Pathology, University rif Pittsbzagh School of Medicine, Pittsburgh, Pennsylvania 15261 

A recent survey by a Joint Task 
Force of the American Societv of Clin
ical Pathology and the C~llege of 
American Pathologists indicates that 
there is still a deficit of pathologists 
in the C nit eel States. This deficit cur
rently is around 700 funded positions 
and indudes all areas of pathology: 
community hospitals, government, 
and the academic communitY. An 
additional I ,500 funded positions are 
expected to become available during 
the next 5 years. Of the total ex
pected vacancies in this 5-yr period 
(2.200), 750, or approximately one
third, are needed for replacement of 
pathologists who have left practice 
through death, retirement, or change 
in career. The rem;~inder are ex
pected to be due to the expanding 
requirements in pathology generated 
hr increased workload and by the new 
&·mands of specialty areas.' Another 
finding that emerges from the survey 
is that many of the positions avail
able arc for those with special 
n11npctcnce in certain areas of pa
thology. The manpo\\·er needs in the 
actckmic cornmunitv alone, e\·en 
without expansion o.f departments, 
arc on the order of approximatcl~· 
I :->0 open positions at the present 
time. If pathology is to fulfill its com
mitllll'tlls and to meet its goals for 
academic departments in an ap
propri;lle manner, a signifiramh· 
Ltrgn lllllnhcr of pathologists will be 
need n I i 11 1 he aradcm ic communi 1 ,. -

rorl'•t·nat in·h· ahou t ..J 00 perst.>ns. 
.\.;urn·\· or the training programs in 
p.ttholng\· is summari~t·d in Table I. 

:\o 'ingk profile Clll fit the SIICCl'SS

fttl ;uul producti,·c academic pa
l holngi't. since he has many roles to 
ltll. I k io; a rnean h scit·nt~st with ;t 
J'l ••gt.llll I d.ttnlto thl' missions ofpa
tltt•lng\. I It- is a leadtt•r who "llidt'S 
ntnli; .tl 'tudcnts and otht'r 'i\c.tlth 
Jl''''l'"ion.tl.; thrmtuh their ednr.t
lll•n.tl progr;tnts. t'te is a dinir;tl 

MANPOWER NEEDS IN PATHOLOGY 

specialist in pathology. and, increas
ingly, he devotes his time and interests 
primarily to a relati,·cly narrow 
specialty area of pathology. Not all 
academic pathologists will be actively 
and effectively engaged in research, 
teaching, and clinical service, but each 
must be actively and sign'illcantly 
engaged in at least two of the three 
areas. Such individuals will be able to 
contribute to the development of 
pathology in particular and of medi
cine in general. 

Since specialization with respect to 
all three of the roles of the patholo
gists is becoming increasingly im
portant, the successful department of 
pathology will be made up of in
dividuals with specialty interests. 
The size of the department will 
depend on the size of the medical 
school and the number of non
medical undergraduate students that 
are to be taught, as well as the size 
and complexity of the teaching hos
pitals that it serves. A prototypic 
academic department of pathology in 
a medical school with 200 medical 
students, I 00 dental students. I 00 
nurses. and 50 medical technologists 
per class and a uni\·crsity hospital 
of a pproximatcly 7 30 beds might be 
as shown in Table 2; this table docs 
not include the staffing for affili
ated hospitals. Some or the anatomic 
and clinical pathologists may be pri
marih· research professors, and some 
nu\· couple research interests with 
practice in specialty art'as. 

:\ludt of the manpowt'r net'd is in 
speri;tll\· art'as. not;thh· clinical pa
tholouy which is gt'tlt'r;tlh quite undn
st;tllt~l in aca'ckmic dt'partrttt·nts. 
Clinictl pathology kts dnclopt·d 
bsltT in tht' private comrmtllit\ tlta11 
i11 tltt' ac;ukmic o11e. and. ;ts a result, 
sontt· medical schools and tt-;tchillg 
hospitals an· t•st;thl.ishing ro111rans 
wit It nllttllltTtitll.thor;ttorics for clin
ictll,thnr;tlory· sn\ in·s. This lt'Jidt•ttcY, 

if continued, would be very de
structive to the de\·elopment of strong, 
productive academic laboratory medi
cine programs in this country. Thus, 
if clinical pathology and other spe
cialty areas in pathology are to fulfill 
their roles in teaching, research and 
pro\'ision of clinical services. many 
more academically trained clinical 
pathologists and specialists will be 
needed. 

We feel that pathology will success
fully and more quickly achieve its ob
jecti,·es in research, teaching. and 
clinical practice if certain aspects in 
the field are open to non-l\I.D. 
scientists. This can be achieved 
through admitting candidates into 
Ph.D. programs in pathology. This 
approa.-::h can be facilitated by adding 
a certain number of other basic 
scientists, including chemists, bio
physicists and immunologists, to the 
faculties of departments of pathology. 
These de\-clopments will bring more 
scientific streng-th and variety to pa
thology and increase its vitality. There 
is also need for more interdiscipli
nal'\' efforts and activities in academic 
patlwlog-y. 

The Ph.D. in experimental pa
thology has a distinct role in training 
people for research in the mecha
nisms of disease and the nature of the 
host response. It can he gin·n cithel' 
as a primary graduate degree or as a 
postdortoral degree fol' those holding 

1 Report of the Commitlt't' on Rewardt of 
tht· '''""-i.1tion of l'.ulwlo~\ Ch;tiruH·n. \lt'm· 
ht'l' of the Connniltn· ;tn•: FIJi, S. ll<'ll"lll, 
:\l.ll .. l'uin·r,it\ of \limn·sot;1; \'iuorio lk
kudi. :\l.ll .. :\r·w Ynrl.. l'uin·rsitv \kdi<.ll 
Ceuter; Jot• \\'. (:ri,h.mt. \l.ll .. l'niH·t,itY 
of :\nit h C.n nliu.1; \' iun·nt :\l.n .r,,.,j. :\1. ll .. 
Y.lll' l'uiH'l ,jl\ Sdwol of :\kdi, itH'; ll.niH' 
S~;npdli. :\1.() .. l'uiH·r,it' .. r 1-i..m'·'' :\kdi .. •l 
'Ct·utt'l; Julil'n 1.. \',111 L11u l..er. :\l.ll .. l 'CL\ 
<:l'uter ;.,,. lk.dth s,i,·'"''': ,,ith Tl11•m." t. 
(:ill. :\l.ll .. l'uiH·t,it\ of l'itt,huq,:h. ·'' 
( :h.lillll.lll. 
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i-ABU~ 1. Training programs in pathology 

R_esidencies in pathology" 

Total 
University affiliated 

Number 
of 

programs 

502b 
417 

Number 
of 

trainees 

2,850 
2,600 

Ph.D. in experimental pathology< 

Number of programs 45 
:'~:umber of trainees 361 
Number of Ph.D. debrreeslyear 76 
Most frequent areas of training: 

Immunology and immunopathology 
Ultrastructure and cell biology 
Carcinogenesis 
Arteriosclerosis 
Biochemical pathology 
Virology 
Developmental pathology 
Comparative pathology 

4 Direc/OI)' of Approved Residencies 1974-75, 
American Medical Association. b Of these 
programs, 95'7c offer varying amounts of 
training in both anatomic and clinical pathol
ogy. Only 4.6'7c of programs list anatomic 
pathology only, and 0.4'7c of programs li~t clin
ical pathology only. <Survey by Committee 
on Research of the Association of Pathology 
Chairmen, January 1976. Of the 133 medical 
schools in the Cnited States and Canada, 91 
responded. 

professional degrees (M.D., D.V.M., 
or D.D.S.). A lesser degree of train
ing in disease mechanisms at the post
doctoral level for Ph.D.'s from other 
basic sciences will not provide the 
broad, integrated approach required 
for experimental pathology. 

The intellectual roots of experi
mental patholo~y go back to the 19th 
century, at "·hich time the pioneering 
work led to the concepts of the cell 
and the cellular theory of disease. 
These dn·elopments, in turn, led to 
the accurate diagnosis of many dis
ease states. to the first understand
ing of their pathogenesis. and to the 
development of new fonns of thcr
apL Diseases that were first de
scribed as minoscopic and gross 
an~llomical changes an· now defined 
in terms of mokndar injuries and 
rt"<tction to injun·. It is reasonable 
to pn·dil·t tkti a .better undnstand
ing of disease mechanisms at tht• 
mokndar. suhcellul.tr. cdlubr and 
org~tn lcvds is likl'ly to he the sout'l'l' 

1964 

of new diagnostic and therapeutic 
tools in clinical medicine, to open 
new horizons in biology and to help 
improve the quality of life. 

The problems of pathology require 
an approach different from that used 
in the other biomedical disciplines. 
In the latter, most of the questions 
can be answered with a limited num
ber of closely related techniques. 
Inasmuch as the effects of injury 
progress from the molecular to the 
organ level, pathologists must be 
familiar with the techniques used at 
each of these levels, but they must be 
able to select the appropriate method
ology to investigate the problem and 
to interpret the results judiciously. 
Thus, the training program in experi
mental pathology should be quite 
rigorous and include formal courses 
in general pathology, biochemistry, 
genetics, immunology, and mathe
matics. The student would then 
specialize in the area of research 
in which the department had ex
pertise. The combination of breadth 
of knowledge with expertise in a par
ticular area is what distinguishes the 
discipline of experimental pathology 
from the other biomedical sciences. 
This approach is essential to: a) re
late discrete observation in a given 
disease situation to observations in a 
variety of other diseases, b) identify 
sharp differences and common de
nominators among different disease 
manifestations, c) separate the im
mediate effects of injury from the 
reactions of the organism to injury, 
and d) organize the observations in 
logical sequence so that general rules 
that govern the manifestations of dis
ease and reaction to injury can be 
developed. 

There arc also compelling practical 
reasons for training programs in ex
perimental pathology. First, pa· 
thology is taught to students of medi
cine, dentistry, public health, and the 
health-related professions; to resi
dents; and to those training for re
search careers in the biomedical 
scil'tKt'S. :\ surn·v of the pcrsonnl'l 
avaibhk to do such teaching indicates 
that there arc serious shortages. as 
noted ;thon·. It is unrealistic to sup
pose th~tt this deficit will he cntireh· 
satisfied bv mcdictlh trained pl'opl~· 
who go i_nto pathologY and 1 hen into 

TABLE 2. Structure of a department of 
pathology in a university medical center• 

A uatomic patholog~ 
Cardiov<Jscular 
Pulmonary 
Endm:rinolo1-,ry 
Gastrointcstin<Jl 
Renal 
N eu ropatholo!{y 
l'crliatric 
Infectious disease 
Immunopathology 
Surgical and cytological 
Obstetrical and gynecological 
General anatomic (primarily 

autopsy responsibility) 

Total in anatomic pathology 

Cliniml pathology 
Chemical pathology 
Hematology and coagulation 
Immunohematology 
Genetics 
Microbiology 
Immunology 

. Total in clinical pathology 

I 
I 
2 
2 
2 
2 
I 
2 
2 
6 
3 

6 

30 

6 (3 Ph.D.'s) 
3 
2 
2(1 Ph.D.) 
4 (2 Ph.D.'s) 
4 (2 Ph.D.'s) 

21 (8 Ph.D.'s) 

a Total in department at doctoral level with 
faculty positions of assistant professor and 
above= 51. Unless indicated otherwise, the 
personnel are ~LD.'s. 

experimental pathology. This has not 
been the experience in the past. and 
the current pressures toward medical 
practice make it even more unlikely 
that it will happen in the future. 
Second, a large amount of additional 
research stall is needed in im·estiga
tive pathology. Finally, many students 
are interested in studying disease 
mechanisms but do not wish to ob
tain complete medical training be
fore doing so. The Ph.D. programs in 
experimental pathology prm·ide the 
ideal \'chicle for such training. 

The career potentials of pathol
ogists, both \!.D.'s and Ph.D.'s, are 
mam· and varied. The\· include: a) 

acad~~mic pathologY an·d other act
demic medical disciplines; b) hospiLtl 
pathologv; c) industry. including 
phartnaccutical. spacl'. t·m·ironnH·ntal 
and lll~tm· others; and d) govern
ment, induding the rl'search in
stitutes. the l'll\ irotmtt•ntal agencies. 
tlw Food and Drug .-\dministration. 
the l'n i formt'd St'n·irl's. t hl' l'u hi ic 
I k;tlth Sn\ in·s and thl' \" l'tl'l'a ns 
Ad mi nist Ltt ion. 
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UNIVERSITY OF MINNESOTA 
TWIN CITIES 

Dr. Richard Estensen 
Department of Lab Medicine and 

Pathology 
Box 609 Jackson Hall 
Minneapolis Campus 

Dear Dick: 

Appendix C 

Department of Genetics and Cell Biology 
250 Biological Sciences Center 
1445 Gortner Avenue 
St. Paul, Minnesota 55108 

January 17, 1978 

Thank you very much for sharing the Pathobiology graduate program 
proposal with me and for discussing it with me as well. I have reviewed it 
with the steering committee in Cell and Developmental Biology; our acting 
head, Dr. David Fan; and new head, Dr. Walter Sauerbier. I think we are all 
in good agreement on the matter. 

We believe a graduate program in Pathobiology would make a very 
meaningful contribution to graduate education at Minnesota. It's essential 
that we offer opportunities for students to pursue programs specifically 
related to disease processes with a solid introduction to the area via the 
courses you've outlined. It's also clear that the "Mechanisms of Disease" 
offering will prove to be useful to students in other programs as well; e.g., 
those in Cell and Developmental Biology. You and your colleagues are uniquely 
suited for responsibilities in these graduate activities and particularly in 
this course sequence. It's appropriate that your department serve as the 
program focus for University resources. We also feel strongly that it is best 
to open the Pathobiology program to both individuals with medical training and 
those with training solely in the biological sciences. We know there is 
substantial interest among biology students in the area of Pathobiology. 

In addition, we all are impressed with the need for solid, open 
interactions between students and faculty in Pathobiology and those in Cell 
and Developmental Biology. I look forward to meeting with you soon to explore 
ways in which we can facilitate such interactions. 

I close with a strong recommendation that Pathobiology be given 
independent graduate program status. I hope you'll convey my thoughts to the 
Unit Committee and Graduate School. Please call if any questions arise. 

kae 
cc: Dr. lolal ter Sauerbier 

Sincerely, 

~ 
Ross G. Johnson 
Associate Professor and Director of 

Graduate Studies in Cell and 
Developmental Biology 
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Department of Microbiology 
Medical School 
1060 Mayo Memorial Building, Box 196 
420 Delaware Street S.E. 
Minneapolis, Minnesota 55455 

February 16, 1978 

To: Professor James Boen 
Biometry Department, 1230 Mayo 

From: James T. Prince, Chairman 
M.S. Medical Microbiology Program 

Re: Pathobiology Program 

P-..s chairman of the above program, and after consultation with 
our executive faculty, I fully concur with the comments in Professor 
Martin Dworkin's letter to you dated February3, 1978. 

I have only one further comment, indirectly related to this program. 
It is suggested that the Graduate School and the Health Sciences 
Policy and Review Committee, in the future, rronitor more closely 
the establishment of new programs and the Graduate School's 
acceptance of graduate students into non-existent programs. This 
is definitely a concern to all of us and should never again be allowed 
to occur. 

JTP:p 
CC: Martin Dworkin 

Peter Plagemann 
Dennis W. Watson 

::J.T. P. 



UNIVERSITY OF MINNESOTA 
TWIN CITIES 

Department of Veterinary Pathobiology 
College of Veterinary Medicine 

Professor James Boen 
School of Public Health 
1226 Mayo Memorial Building 
University of Minnesota 
Minneapolis Campus 

Dear Professor Boen: 

239C Veterinary Science 
1971 Commonwealth Avenue 
St. Paul, Minnesota 55108 

February 23, 1978 

This is in response to your memo of February 16 concerning the approval 
of the proposed graduate program in pathobiology in the Medical School. I 
found the appendices and other relevant supplementary materials provided 
by Dr. Estensen adequate and informative and answered some of the questions 
we raised during our last meeting. 

I think some of the concerns expressed by Dr. Dworkin in his letter of 
February 3 to you are genuine and valid and should be taken as constructive 
suggestions to the proposed program. 

I personally feel that the pathobiology proposal is a highly desirable one 
and I strongly recommend its approval. 

RKA/kff 

Sincerely, 

Ramesh K. Akkina 
Member, Committee on the Review of 
Graduate Programs in the Health Sciences 



~tml 
~~g 

UNIVERSITY OF MINNESOTA 
TWIN CITIES 

February 3, 1978 

Professor James Been 
School of Pub lie Health 
University of Minnesota 

Dear Professor Been: 

Department of Microbiology 
Medical School 
1060 Mayo Memorial Building, Box 196 
420 Delaware Street S.E. 
Minneapolis, Minnesota 55455 

Professor Watson, the Head of our department has asked me to convey to you 
the following comments regarding the proposed Ph. D. programs in Patho
biology. 

Generally, we support the proposal and recognize the genuine need for a 
graduate program specifically focussed on the basic sCience of human disease. 
The presence of such a program, if it is of a high quality, can only strengthen 
the other biomedical sciences. 

We are somewhat disturbed by the failure of the proposal to emphasize that 
its focus will be on those areas of human disease not already covered by 
existing graduate programs. For example, the Microbiology prog.ram has a 
number of distinguished faculty investigating the cellular and chemical aspects 
of the immune response, RNA tumor viruses, mechanisms of streptococcal 
pathogenicity, the pathogenicity of spirochetes including Leptospira and the 
syphilis treponeme, leucocyte response to infection, action of endotoxins, 
and tumor biology, just to name a few. Now we realize that it is impossible 
to avoid overlap completely, but we insist that those areas.of.buman di.se.ase 
traditionally studied by microbiologists and specifically covered in our de
partment not be duplicated in a new program. We would include in this category 
mechanisms of microbial pathogenicity, including animal viruses, and the 
immune response. Obviously, we do not wish to object to any existing re
search program in Pathology. We do insist, however, that the statement of 
purpose of this program clearly indicates and delineates those general areas 
of the disease process that will be emphasized, and that this delineation ex
clude those areas already clearly emphasized by other programs. 

Our second area of concern is with course requirements and suggestions. We 
support the implication made in the proposal that medical student courses are 

· generally not appropriate for graduate work. We wish to have emphasized 
that only those medical school courses deemed by the Pathobiology Committee 
on Graduate Studies to be truly equivalent to a graduate level course will be 



Dr. Boen 
Page 2 
Feb. 3, 1978 

used for a student's program. Of course the P & R Committee will still have 
final judgement but the most important screen will continue to be the program 
itself. Furthermore we request that the following courses be added to the 
list of suggested courses (P. 12 of the proposal)- 1) MicB 8-218 Immuno
chemistry and immunobiology. 2) MicB 8-421 Molecular biology of cancer. 

Our last concern is with the preliminary oral exam and the student's examining 
committee. We agree completely with the suggested format for the oral prelim. 
Our own experience with the proposition format has been a very positive one. 
We find the limitation to "approximately one hour" as unrealistic. Given the 
preliminary comments, the student's formal presentation,and five commi~ee 
members' questions, 2-3 hours is a more realistic figure. 

Finally, in order to avoid the sorts of problems that have plagued the clinically
oriented Ph. D. programs we would strongly suggest that the Committee on 
Graduate Studies in Pathobiology mandate that the Preliminary Oral Committee 
and the Thesis Committee contain at least two members whose training and 
orientation is in basic sCience, at least one of whom should be from an outside 
basic sCience department. That will do a great deal to emphasize what the 
program proposed has already indicated, namely a fundamental, basic science 
approach to disease problems. 

Sincerely, 

Martin Dworkin, Ph. D. 
Professor 

MD/LKH 

cc: D. W. Watson, Ph. D. 
A. J. Faras, Ph. D. 
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UNIVERSITY OF MINNESOTA 
TWIN CITIES 

I 
Department of Physiology 
Medical School 

Dr. James Boen 
Department of Biometry 
1230 Mayo Memorial 

Dear Dr. Boen: 

424 Millard Hall, 435 Delaware Street SE I Minneapolis, Minnesota 55455 

February 14, 1978 

I am writing in regard to the proposed Ph.D. program in Pathobiology as 
described in the document you sent me on January 27. 

It seems to me that this program will provide a much better focus than 
is now available for those who plan research and teaching careers involving 
the basic mechanisms of disease processes. Also, it should give the Department 
of Pathology a genuine graduate program which will, as is always the case, 
provide a general stimulus to the research activities of the faculty as well. 
For these reasons, I would like to express my strong endorsement of the program. 

EG/nb 

~~ly yours--'-------~~ 
Eugene Grim 
Professor and Head 

HEALTH SCIENCES 



UNIVERSITY OF MINNESOTA 
TWIN CITIES 

Department of Biochemistry 
Medical Sctlool 
227 Millard Hall 
Minneapolis, Minnesota 55455 

February 9, 1978 

TO: J. Boen, Chairman, Committee on the Review of Graduate Programs 
in the Health Sciences 

FROM: C.W. Carr, Associate Director of Graduate Studies, Biochemistry 

SUBJECT: Proposed Pathobiology Program 

In view of the strong emphasis on basic science courses (biochemistry, 
physiology, microbiology, etc.) and the fact that the program has already 
started, the proposal appears satisfactory to me. 



UNIVERSITY OF MINNESOTA 
TWIN CITIES 

June 29, 1978 

Mr. James H. Werntz 
Office of the Vice President 
for Academic Affairs 
213 Morrill Hall 
100 Church Street S.E. 

Dear Mr. Werntz: 

JUN 3 0 i97g 

Department of Laboratory Med1cine and Pathology 
Medical School 
Box 609 Mayo Memorial Building 
420 Delaware Street S.E. 
Minneapolis, Minnesota 55455 

In replying to your letter of May 24 concerning our proposal 
for a new Ph.D. program in Pathobiology I should like to make 
some general comments. First of all you referred to the proposal 
as a draft. I should like to point out that this is not a draft. 
This is the proposal. The proposal has been critically reviewed 
by a subcommitee of the Health Sciences Policy and Review 
Council, by the full Health Sciences Policy and Review Council 
and by the Graduate School itself. This review has involved a 
written response to several questions that has been appended 
as Appendix I as well as numerous verbal responses at all 
levels of review. At this point I would believe that changing 
the document as it now exists would contravene the review process. 
In other words this document as it stands has received 
a critical review. The programatic questions have been answered 
at three levels and to change the document at this point could 
conceivably change the meaning and intent of both our departmental 
formulation of this program as well as the understanding of it by 
the three review bodies, so I would hope that despite its 
imperfections the document could stand as is. 

I would like to reply to the points you have made in your 
letter to me one by one: 

A. As we have indicated in the document, programs currently 
being offered will be discontinued upon introduction of the new 
program in Pathobiology for incoming students. Students presently 
enrolled may choose which program they would prefer. 

B. It 
as well as 
and others 
difference 
processes. 

has been extensively documented in the body of the proposal 
the appendix what the differences are between our program 
offered within the University. The basic and underlying 
remains the emphasis of our program on disease 

We have pointed out in commitee and in the full 

HEALTH SCIENCES 
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review that this is not our exclusive property, however other 
programs have no such historical or actual background in the study 
of disease. I should also like to point out that although it is 
not noted in the minutes, Professor Dworkin ended up endorsing our 
program and a student from Microbiology indicated the kinds of 
courses that were being taught in Pathology were not being taught 
at present in Microbiology. We have letters of support from other 
departments and have seen in person every department chairman 
of the Basic Health Sciences, i.e. Physiology, Anatomy, Pharmacology, 
Microbiology and Biochemistry. Each has, in turn, endorsed our 
program in these conversations. We feel that we have the full 
support of the Basic Sciences of the University Medical School. 

C. It is not easy to summarize these manpower papers and 
to list numbers of persons needed in this area. There are many, 
many unknowns and a simpl~ discussion should not be included. 
Suffice it to say that experts in the field see a need for Ph.D. 
education of this type. In reply to another question, you indicated 
that the Mayo program may prepare similar professionals. In the past 
the Mayo program has been like our own, a clinical program. 
Since we no longer intend ours to be a clinical program this would 
not be competition. As for the Wisconsin program I should like 
to say that the University of Wisconsin's program is in transition. 
Their Pathology Department has been without a chairman for 
several years and the health of their Ph.D. program at this 
point may be questioned. However if students sought admission to our 
program and it was known that Wisconsin also had a strong person 
in their area in their Pathology program we would encourage them to 
apply to the Wisconsin program. 

Finally you indicated that the program would be a job-related 
program. You are correct. The intention of this statement was 
simply to indicate that a student trained in Pathobiology may well 
find employment in departments other than in Pathology or Pathobiology 
Departments. As an indication that this is true the present 
Director of Graduate Studies in Microbiology is a graduate of a 
Pathobiology program at the University of Colorado. 

D. There are other University programs which would be related 
to ours in some way, such as those in Cell Biology. However, 
we have been supported in our desire to start this program by 
those faculties concerned. 

E. The quality control procedures are essentially standard 
policies set by the Graduate School and should not be summarized 
at this point. 


