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The knowledge of "host-parasite" relationships acquired from experiments using animal
laboratory models has contributed significantly to our present understanding of the pathogenesis
of bacterizl diseases of the human intestinal tract and of the immune mechanisms involved.

The obvious, however, .should be stated at the outset, namely that. the principles derived from -
laboratory experiments must be applied with caution when they are extrapolated to problems of

human disease processes, At best, lﬁbcratory rodels offer a convenient way to gain insight.

into possible disease mechanisms and thus enable one to formulate working hypotheses as to how .-

these might play & role in natural diseases of man. In the final analysis, confirmation .of - =

any hypothesis must in some way be achieved in human beings.

Almost exclusively from findings derived from animal models, two mechanisms of how -

i

pathogenic enteric bagteria cause disease have been proposed. - One, in which organisms of the -

genus Shigells are the classic example, involves the- penetration of the intestinal epithelial -
cell by virulent bacteria, The bacteria then multiply in the intestinal mucosa cauUsSing &
destruction of the epithelium, which results, in the most severe case, in characteristic ulcere-.
tive lesions of the large bowel and diarrhoea with blood and inflammatery cells in the stool. .
(LaBrec et al,, 1964; Voino-Yasenetsky & Khavkin, 1964; Ogawa et al,, 1967).

Several laboratory models which may reflect an organism's ability to cause dysentery-like
disease in man are available prasently, Most, if not all, sub-human primates are natural .
hosts for dysentery bacilli and the disease, as it occurs in these animals, is similar clinically
to that seen in man, In addition, both the distribution and the histological characteristics

of the intestinal lesions in primates with shigellosis are typical of those observed in human .- o

beings (Gvazava, 1958), In such diseased animals, dysentery bacilli are chserved both in .. . - .

the intestinal lumen and in the mucoess of the ¢olon, while in infected non-symptomatic carriers

the organism is observed only in the lumen of the bowal (Formal et al., 1866), Because of
this similarity in host reaction, Sub-human primates serve as the model of cholece for study of
the pathogeneziszs of bacillary dysentery and hest immune mechanisms and for testing safety and- .
potency of vaccines, The major disadvantages of using this model, however, are the cost and
the possible endangerment of species dve to over-exploitation,
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Other laboratory medels that are perfectly acceptable for detecting the ability of a
dysentery bacillus to penetrate the intestingl epithelium are available. These, therefore,
tan be effectively utilized to study the initial step of the disease and as an aid to formulate
hypotheses prior to initiating experiments in primates, The models include the rabbit ileal
loop technigue (Qrm et al,., 1965; Yahagi, 19267), the starved, opiated guinea-pig (Formal et al.,
1958} and the Sereney test (Sereney, 1957). The latter procedure - a4 simple, reliable test to
perform and interpret - determines the arganisms' capacity to produce keratocojunctivitis altor
invading the corneal epithelium of either the rabbit or the guinea-pig. Pathogenicity data
obtained from these laboratory models correlate with findings obtained in sub-human primates
and, t¢ the extent that they have been gxamined, with findings in hunan beings.

A second known mechanism by which enteric bacteris cause disease in man, again almost
exclusively elucidated by animal meodels, is exemplified kest by infections with Vibrio choleras.
Unlike the situation seen in classical bacillary dysentery, the major site of V. cholerae
multiplication is in the lumen of the small intestine, In the most severe form of cholera,
large amounts of fluid are lost from the small intestine by the action of an enterotoxin
alaborated by the organism on the epithelial layer of the mucosa, The intestinal epithelium
remaing intact, however, throughout the disease, Several animal models hare been utilized to
ageumulate this information. Live cholera vibrios will cause fluid loss into the intestine
and/or death when used in the ligated rabbit ileum {(De & Chétterje, 1853}, the infant rabbit
(Dutts & Habbu, 1#55), the starved opiated Euinea-pig, (LaBrec et al., 19465) or the adult dog
medels (Sack & Carpenter, 1969). . With the exception of the late stages of the rabbit ilesl
loop infection, fuid enters the lumen through an intact epithelium in 81} of these models,

The composition of the fluid and the miecroscopic anatomy of the mucosa in these experimental
systems are similar to those seen in the disease of man. Besides employing live cells, cell-
free material ¢an be prepared from V, cholerae in a highly purified form which causes fluid

to be lost inte the intestinal lumen of animal models and, as far as can be determined, mimics
the infection itsealf. In addition, the enterotoxin molecule (or molecules very closely
associated with it) also possesses the ability to alter the vaseular permeability of the skin
of rabbits or guinea~-pigs. This finding provides a convenient technique to test Lor ftoxin
activity and to determine antitoxin levels in biclegical material {(Craig, 1963, 1970).

All of the laboratory models described here are used to assess itwo important charvacteristics
of potentially pathogenic enteric bacteria: the ability to penetrate and multiply in the
intestinal mucosa or the capacity to preduce a toxin capable of causing fluid loss in the lumen
of the bowel, They ¢an therefore be utilized in the laboratory to study the characteristics of
organisms other than dysentery bacilli and V. cholerae, and indeed strains of E, coli have baen
described which possess the characteristics of oither Shigellae or V. cholerse. The reliability
of such models for studying B, coli pathogenesis has been confirmed in man (Lupont et al., 1971).

While some basic guestions concerning the pathogenesis of enteric infections appear to
have been answered, more have arisen (as one might expect). Two impertant problems which must
be solved are the mechanism of epithelizl cell penetration of dysentery-like organisms and the
mode{s) of action of entérotoxin, Laboratory models will play a major part in the sclution of
these questions, as attested by the progress being made in research on the mode of actieon of
enterotoxin, In closing, one should re-emphasize that the results obtained from such animal
models can seryve only as a starting point in the study of diseases of man, by providing a
foundation for intelligent investigations in man, Oftentimes we are led down paths of confusion
when this note of caution is unheeded,
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