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Infection of Other Experimental Animals with
Mycobacterium leprae

M. J. Colston and L. Levy*

Mycobacterium leprae multiply to a lim-
ited degree in immunologically intact ro-
dents of several species, and to a greater
degree in immunologically disabled rodents
and in the armadillo.

Although multiplication of M. leprae in
the foot pads and ears of rodents other than
the mouse has not been as extensively nor
as carefully studied as that in the foot pads
of mice, there appear to be no important
differences of bacterial multiplication among
rodent species. Thus, the same “ceiling” to
multiplication of M. leprae is encountered
in the immunologically intact rat (¢ *), ham-
ster (> '%19), gerbil ('?), and mystromys (%)
asin intact mice. This is so despite the much
larger mass of the foot pad of the rat than
of the mouse.

The congenitally athymic rat. In the nor-
mal rat, M. leprae multiplies much as it does
in the normal mouse (¢ #). Similarly, in the
rat, as in the mouse, non-specific suppres-
sion of T-cell-mediated responses, by neo-
natal thymectomy, for example, permits a
more generalized infection with M. leprae,
with heavy infiltration of the cooler tissues
©).

The congenitally athymic rat, first de-
scribed in 1978 (%), shares with the congen-
itally athymic nude mouse many of the
characteristics associated with congenital
athymia, including acceptance of skin and
tumor xenografts, lack of response of splen-
ic lymphocytes to T-cell mitogens, and en-
hanced susceptibility to a number of infec-
tious agents. At the same time, the
congenitally athymic rat survives much bet-
ter under conventional conditions of hus-
bandry than does the nude mouse, and is
better able to control the multiplication of
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Listeria monocytogenes and Toxoplasma
gondii (M. J. Colston, unpublished data) and
the growth of tumor implants (3).

After inoculation of M. leprae into the
foot pads of athymic rats, the organisms
multiplied to a higher level than in neona-
tally thymectomized or euthymic rats ().
However, the number of organisms never
exceeded 10° per foot pad. Intravenous in-
oculation of 107 organisms resulted in a dis-
seminated infection that involved the tail,
cars, foot pads, and snout. But after about
one year, the number of M. leprae at each
of these sites appeared to reach a plateau of
about 10®% (*). Histopathologic examination
revealed the presence of lesions resembling
those characteristic of lepromatous leprosy
in man, with foamy macrophages and large
numbers of organisms present in globi (¥).

Thus, athymic rats are more susceptible
to infection with M. leprae than are thy-
mectomized-irradiated mice or neonatally
thymectomized rats, but less so than are
nude mice. Morphologic evidence suggests
that the ability of the congenitally athymic
rat to limit infection with M. leprae depends
at least in part on the presence of a larger
than normal number of activated macro-
phages. Activated macrophages or other
non-T-cell-mediated cellular mechanisms
would also explain the relative resistance of
this animal to the growth of tumor implants.

The armadillo. Inoculation with M. /lep-
rae of the nine-banded armadillo (Dasypus
novemcinctus Linn.), initiallly selected be-
cause of the low core temperature (30-36°C)
characteristic of this animal species, has re-
sulted in generalized progressive disease in
a large fraction of the animals (°), and sub-
sequent studies (') have demonstrated the
susceptibility to M. leprae infection of some
armadillo species, and the apparent insus-
ceptibility of others. Armadillos cannot be
bred in captivity, but must be obtained from
the wild in the Western Hemisphere, to
which they are native. Before inoculation



55, 4 (Suppl.)

with M. leprae, they must be first quaran-
tined for 3-4 months in a holding area, in
which they are isolated from contact with
wild armadillos, rodents and arthropods.
During this time, they must be examined
by serological and histopathological meth-
ods to exclude as far as possible the presence
of mycobacterial infections. Not all nine-
banded armadillos are susceptible to M. lep-
rae, however. As many as 60% develop pro-
gressive and heavy systemic infection 12-
24 months after intravenous inoculation of
108 M. leprae.

Other species. Infection with M. leprae of
a few other animal species is of interest.
Experimental leprosy of the European
hedgehog has been reported ('9). A few
studies of non-human primates have been
described. Gunders, working in Liberia, re-
ported (7) the first successful experimental
infection of a chimpanzee, and Waters and
his co-workers (%) described successful ex-
perimental infection of a gibbon in Malay-
sia. Finally, successful inoculation of rhe-
sus, mangabey, and African green monkeys
has recently been reported (' '3).

Discussion. The experimental species to
be inoculated depends upon the purpose of
the work. Immunologically normal mice suf-
fice for detecting viable M. leprae in pro-
portions = 1:10%, and for drug screening, and
there appears no advantage to the use of
some larger species, that is only more ex-
pensive to breed and maintain. To detect
persisting M. leprae, the thymectomized-ir-
radiated mouse and the neonatally thy-
mectomized rat appear to offer the best
compromise between the ability to detect
small proportions of viable organisms and
case of maintenance; smaller proportions
can be detected in nude mice, but at a dis-
proportionate cost in terms of the effort re-
quired to work with them. For experimental
chemotherapeutic studies, on the other
hand, which require a greater degree of im-
munosuppression, there appears no choice
but to employ nude mice.

With respect to the other experimental
animals mentioned, the most noteworthy is
the armadillo. This species has provided the
large numbers of M. leprae required for vac-
cine development, and can provide the
quantities of organisms required for bio-
chemical studies and as a source of M. lep-
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rae DNA. It has been suggested that the M.
leprae-infected armadillo might serve as an
excellent model of the patient for experi-
mental chemotherapeutic studies; however,
one wonders if chemotherapeutic studies in
the armadillo will present any advantage
over clinical trials, in terms of expense and
the time required for such studies.
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