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ABSTRACT:  Although the foundation of Koch's postulates, that “if an agent is the cause of disease
in one individual it should be capable of causing disease in a second individual,” is basically sound,
the ritual that has evolved into present day experimental studies has obscured almost completely
whal occurs in natural processes outside the laboratory. Through a series of examples, it is em-
phasized that just bringing the host and the parasite together is not enough, but that the circum-
stances under which this is done is equally important. These circumstances include: the prior
histery of the host; the host’s behavioral patterns, environmental conditioning, and disease history;
the circumstances of exposure; and the environmental factors related to the host and the parasite.
Of equal importance is the individual variation (genetic, physiclogic, immunologic, etc.} of the
host and the individual variation {strains, immunaogenicity, pathogenicity, virulence, etc.) of the
parasite. Because the rigor of the present day “scientific method™ demands clearcut and repro-
ducible results and investigations require predictable performance of the parasite in an evenly
maintained host that is in a highly constrained environment, we should not wonder why we cannot
produce the events of nature. If we are going to understand diseases of wildlife, we must consider
the genetic heterogenicity of the host and parasite population, and recognize the complexity of
the environment in which both exist. Koch’s postulates, in the narrow sense, will help us to identify
parasitisms but will not provide us with an understanding of information about diseases in wildlife;
the real significance of these parasitisms to the health of the individual and to the size of the
population, If the most significant effect of disease on a wildlife population is not the fairly rare
and isolated catastrophic epizootic, but the less dramatic although more signilicant effects on
survival of juveniles and reproduction, then our methods must move away from the idea of the
pathogen and host as fixed entities reacting solely to each other. Only by examining the concepts
of host and pathogen populations interacting in a varying environment can the real role of disease
in wildlife populations be defined and understood.

Key words:  Kach's postulates, applicability of experimental studies, natural populations, vi-
rology, parasites, host and environmental factors, host-parasite relationships, philesophy of disease
study.

When someone talks about imbalance lates has obscured the natural process al-
of humors or the miasmic origin (Green- most completely.
wood, 1953) of disease, [ always detect Let us examine the ritual. The host, the
among listeners the amused tolerance a  parasite and the investigator participate in
parent gives to an explanation from his  an event according to a rather rigid pro-
3.vr-old son. A discourse on Koch’s postu-  tocol. The host {usually a bird or mammal},
lates, on the other hand, is treated with and it is considered good form to use sev-
great solemnity. In this light, my premise eral of them, is placed in a confining cham-
that there is no more dangerous half-truth  ber. Each individual is housed separately
among students of disease today than the and provided with a controlled environ-
postulates of Koch may be considered sac- ment (Ratcliff and Snyder, 1962; Simon,
rilegious. The basic idea that Kochgot from  1966; Christian, 1968). This usually means
his mentor Henle is not bad: “If an agent constant temperature, continuous light, and
is the cause of disease in one individual it the presence of food and water at all times.
should be capable of causing disease in a It is of no consequence that these condi-
second individual.” Unfortunately, the rit- tions do not exist outside the laboratory.
ual that has developed around the postu- Then the investigator introduces a pre-
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determined number of the parasites with,
if possible, a syringe as this adds a certain
stvle. At times the investigator may won-
der whether he is introducing the host and
parasite to each other under the best of
circumstances or in the proper way but he
usually banishes such thoughts, as he also
rejects the idea that either the host or par-
asite might not be entities like table salt,
each spoonful of which is alike. If instead
thev are considered to be individualistic,
the simple beauty of the protocol would
be spoiled by complications. He continues
the rituzal, by observing the host in a pre-
determined fashion, at predetermined in-
tervals, and for an arbitrarily selected pe-
riod of time. When the vigil comes to an
end, whether any revelation has come to
him or not, he draws conclusions. And, if
he is truly dedicated he publishes them.

Let me digress a moment. To get a per-
spective it is usually necessary to go to a
distant point and look back. The carillon
sounds differently in the church belfry than
it does in the church yard or across the
town or as it is remembered the next day.
Sometimes the new awarcness gained by
a new vantage point remains long after-
wards. This makes seeking a new perspec-
tive worthwhile. To get a perspective on
the present we must go back in time and
look at an earlier generation of investi-
gators.

Here are a few notes from D. P. Gardner
who published his paper in the American
Journal of Medical Science over 100 years
ago. His objective was to determine the
nature of the fever-inducing miasmas
present in the great dismal swamp of Vir-
ginia. His procedure was to place watch
glasses on posts set at regular intervals along
the transect across a section of the marsh.
In each he placed a selected chemical so-
lution capable of adsorbing a gas. His re-
sult was a failure to detect any substances
adsorbed by the solutions and he pointed
out that many preparations became con-
taminated and therefore useless because
insects, particularly mosquitoes, drowned
in them. His conclusion was that failure to

detect them did not disprove his concept
of miasmic origin of (malarial) fever. Note
that his ritual was excellent. He used
chemical methods and even designed the
experiment for statistical analysis. We can-
not fault him for not recognizing that the
contaminating mosquito and oot the mias-
ma was the agent by which the fever was
transmitted. After all we accept only what
appears rational to us on the basis of pat-
terns of thoughts and prejudices which we
have learned. Perhaps with more historical
perspective we might better recognize our
limitations and deliberately look for biases.

What are some recent examples of ex-
periments in which a simplistic approach
or a priori thinking could easily have led
the experimenter astray? Early attempts
to reproduce salt poisoning, a sometimes
fatal disease of swine, were not successful.
A pig was placed in an isolation unit and
provided salty feed identical to swill that
farmers had used whose pigs died of salt
poisoning. The pig starved rather than eat
the salty swill. With persistence it was
learned that an essential part of the etiol-
ogy of salt poisoning was a behavioral pat-
tern of the animal. If a group of pigs were
fed only once a day, hunger and compe-
tition would induce them to gulp down
food that they would otherwise reject, and
death from salt poisoning would result un-
less an ample supply of water was kept
continuously available.

Shymal Sinha (Sinha et al., 1957) and |
learned some years ago that the signs, le-
sions and mortality that Newcastle disease
induces in chickens can be appreciably af-
fected by the ambient temperature of the
room in which the birds are held. Tem-
peratures of a hot midwest summer day
(33 C) increased both nervous signs and
mortality. At winter temperatures (5 C)
fewer nervous signs were seen but respi-
ratory signs were more severe. The chick-
ens in the trials were hatch mates and the
inoculums were aliquots. A friend in the
biologics industry was not surprised at this
finding. Proper manipulations of room
temperature had been used within the in-






