
Meetings 

Comparative Pathology: 
An Opportunity for Biologists? 

Faculty members of 20 domestic and 
two foreign schools of medicine and of 
veterinary medicine, chiefly representing 
pathology, met recently with officials 
of the National Institutes of Health and 
associated agencies to explore current 
opportunities for research training in 
veterinary and comparative pathology 
and the possibilities for expanding these 
opportunities. Naturally, opinions at 
this conference ranged widely. Never- 
theless, these opinions can be highly 
useful to agencies of the National Insti- 
tutes of Health in stimulating and guid- 
ing developments in these areas of 
pathology. 

To this end, the pathology training 
committee, Division of General Med- 
ical Sciences, National Institutes of 
Health, has asked for summaries of this 
conference from the viewpoints of re- 
search training for "human pathology," 
for "veterinary pathology," and for 
"comparative pathology." Robert E. 
Stowell, scientific director of the Armed 
Forces Institute of Pathology, Wash- 
ington, D.C., will prepare the first of 
the summaries. Thomas C. Jones, di- 
rector of pathology, Angell Memorial 
Animal Hospital, Boston, will prepare 
the second. The third is given here. 

This review is addressed primarily to 
biologists, who may not be aware of 
the opportunities that "comparative 
pathology" offers, even in its present un- 
developed state. "Comparative pathol- 
ogy" is given here in quotation marks 
to emphasize current uncertainty as to 
its scope. But, to attempt a definition: 
Pathology is the study or understanding 
of disease, and disease is dynamic-that 
is, a disturbance in the living. There- 
fore, comparative pathology must en- 
compass the study of disease in all 
organisms, including man and domes- 
ticated animals. 

Obviously, however, an understanding 
of disease in any snecies must depend 
upon an understanding of physiological 
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and biochemical mechanisms by which 
that species maintains itself. According- 
ly, pathology has developed largely 
through studies of disease in man and 
domesticated animals and is oriented 
to immediate application. Thus it has 
become more an adjunct to the prac- 
tice of medicine and surgery than an 
independent discipline. 

Comparative pathology, to develop 
adequately, must be free of these re- 
strictions. It must be oriented solely to 
the study of disease as a natural phe- 
nomenon. Only then will the mecha- 
nisms of disease and the phenomena of 
advancing age be understood. 

At present, few institutions are pre- 
pared to guide the biologist who may 
wish to begin a study of disease as a 
natural phenomenon. Current under- 
standing of physiological and biochemi- 
cal mechanisms, even in man and 
domesticated animals, is quite incom- 
plete. 

Nevertheless, imaginative inferences 
have often led to profitable ventures 
in comparative pathology. For example, 
study of the response of hatchery fish 
to iodine deficiency, combined with 
studies of many other species, suggests 
that the response of vertebrates to this 
deficiency may be highly stereotyped 
(1). Similarly, the response of Pacific 
salmon to sexual maturation and the 
spawning migration illustrate other 
endocrine mechanisms that may be 
common to the vertebrates (2). 

Certainly there are many avenues by 
which research careers in comparative 
pathology might be fostered. But since 
I have had considerable experience with 
the manifestations of disease in zoo 
animals, I am best qualified to outline 
the opportunities offered by a laboratory 
in a zoo. 

Studies in comparative pathology at 
the Penrose Research Laboratory of 
the Zoological Society of Philadelphia 
have been continuous since 1901 and 
illustrate the potential that a zoological 
garden offers for studies of disease as 
a natural phenomenon. For example, 

cautious extrapolation from the records 
of this laboratory has eliminated nutri- 
tional disease from the collections of 
mammals and birds in the Philadelphia 
zoo and demonstrates that infectious 
and parasitic diseases usually are indices 
of inadequate nutrition (3). 

Subsequent studies at the Penrose 
Laboratory have also shown that ade- 
quately nourished mammals and birds 
in the zoological garden develop a 
highly uniform pattern of disease, which 
corresponds closely to that of urban 
man. This pattern of disease has been 
interpreted tentatively to mean failure 
of physiological adaptive mechanisms 
in response to environment (4). Con- 
siderable uniformity in the physiologi- 
cal adaptive mechanisms of mammals 
and birds is suggested by this interpreta- 
tion. 

The Penrose Research Laboratory is 
unique. It has been developed in close 
collaboration with the schools of medi- 
cine and veterinary medicine of the 
University of Pennsylvania. Its staff 
members hold joint appointments on 
the faculties of the university. 

The records of this laboratory also 
are unique. They represent observations 
on disease in over 18,000 animals, 
about half of which have been examined 
since nutritional deficiencies ceased to 
be a cause of morbidity and mortality. 
At the same time, other environmental 
factors have been documented. 

These records have always been used 
in research and teaching for which the 
university gives full academic credit. 
Recently, however, personnel and facili- 
ties for research and teaching have 
been expanded considerably through 
support from the National Institutes 
of Health. 

Students now in residence include 
"post-doctoral trainees" who are not 
candidates for advanced degrees in 
comparative pathology, whose research 
is largely independent, and "pre- and 
post-doctoral trainees" who are candi- 
dates for advanced degrees in this area. 
Space limits the number of senior in- 
vestigators to three and the number 
in training to about ten. 

Course requirements for advanced 
degrees in comparative pathology in- 
clude essentially all subjects (or ac- 
ceptable substitutes) in the curriculum 
for the first and second years in the 
School of Medicine. In addition, partici- 
pation in seminars and conferences and 
an adequate course in statistics are re- 

quired. 
Seminars are designed to acquaint 

the student with publications that per- 
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tain to current and projected areas of 
research. Conferences allow detailed 
review of the many examples of disease 
found on post-mortem examination of 
animals that die in the zoo. The pur- 
pose of these conferences is to develop 
skills in interpreting signs of disease 
and in formulating dynamic concepts 
of disease that may be tested by experi- 
ment. 

This program is flexible. It has been 
combined with residency training in the 
schools of medicine and veterinary med- 
icine. However, it is also designed for 
the graduate student who wishes to 
take an advanced degree in this area. 

Graduates in medicine or in veteri- 
nary medicine who combine this train- 
ing in comparative pathology with the 
residency training in pathology will 
find many opportunities awaiting them. 
Biologists who complete this program 
creditably will be equally well equipped 
for research, but possibly would not 
be accepted so readily for teaching- 
research positions in schools of medi- 
cine or veterinary medicine. However, 
a consensus of the conference was that, 
as the trained persons become available, 
so will the opportunities. 

HERBERT L. RATCLIFFE 
Penrose Research Laboratory, 
Philadelphia Zoological Garden, 
Philadelphia, Pennsylvania 
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