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AN EXPERIMENTAL INFECTION OF Trypanosoma cruzi IN

STRIPED SKUNKS (Mephitis mephitis)

DONALD S. DAVIS,���] LH. RUSSELL, 0] LG. ADAMS,0] R.G. YAEGER B and R.M. ROBINSON 0]

Abstract: Four adult (3 male, 1 female) captive-raised, descented, striped skunks
(Mephitis mephitis) were infected experimentally with a field strain (Texas-Tulane) of
Trypanosoma cruzi, originally isolated from a naturally-infected dog. Two skunks
were injected intravenously with approximately 4.5 X 106 viable T. cruzi

trypomastigotes. Two skunks were inoculated per os andper conjunctivum with 10 ml
of phosphate buffered saline containing macerated, T. cruzi-infected triatomine

intestines and intestinal contents. The skunks had minimal clinical manifestations
with no mortalities occurring during 46 days post-exposure. Sera from all skunks were

positive at 24 days post-inoculation (P1) by the direct and latex agglutination tests.
Blood cultures from the 4 skunks were positive for T. cruzi at day 24 P1 and 3 were
positive at day 46 P1. Al! skunks had mild to moderately severe chronic
granulomatous myocarditis of the atria and ventricles. Typical T. cruzi amastigotes

were present within myocardial fibers in 3 of 4 skunks.

INTRODUCTION

A wide variety of wild animals has
been shown to serve as reservoir hosts of
Trypanosoma cruzi, the etiologic agent

of American Trypanosomiasis or

Chagas’ disease. Flagellates
morphologically indistinguishable from
T. cruzi have been reported in about 150
mammalian species in the Western
Hemisphere.”9”7 In various studies in
the United States raccoons (Procyon
lotor),3’8”2 opossums (Didelphis mar-
supialis), armadillos (Dasypus novem-

cintus) and small rodents7”4 have been
shown to be naturally infected with T.

cruzi. In a survey for !eptospirae in
mammals from Georgia and northwest-

ern Florida, “T. cruzi-like” organisms
were isolated from opossums, raccoons,

gray foxes (Urocyon cinereoargenteus)

and striped skunks (Mephitis

mephitis).’#{176} More recently, Triatoma lec-
ticularius, T. gerstaeckeri, and T.

sanguisuga naturally infected with
Trypanosoma cruzi were found in dog
houses in Texas.’3 Thus the potential for
a public health hazard exists in the
southern United States.6 Two human
cases of Chagas’ disease have been
reported in Texas.”5 The possibility
exists that low-grade infections occur,
because they are difficult to detect.4”6

Since little is known about the disease
in the sylvatic reservoir hosts of T. cruzi,

a study to evaluate the susceptibility,
reservoir potential, and pathogenesis of
T. cruzi in the striped skunk was
initiated.
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MATERIALS AND METHODS

Four adult (3 male and 1 female)
captive-raised, deodorized, striped
skunks (M. mephitis) 2.5 years of age
were utilized as experimental animals in

the study. The skunks were wild-born
littermates that had been captured at 3
weeks of age. The skunks had been held
in isolation for over 1.5 years prior to the

experiment.

The skunks were kept in individual

stainless steel cages and held in an
isolation facility from 1 week prior to
inoculation until the termination of the
project. Urine and feces were collected

daily and incinerated. The skunks were
offered commercial dried dog food and
water ad libitum. Ketamine HC! � (0.7
ml) injected intramuscularly was used to
anesthetize the skunks prior to any
handling.

A!! the skunks were bled via the
jugular vein immediately prior to in-
oculation, at 24 days post-inoculation
(P1), and at 46 days P1. A portion (4-5 ml)
of the blood was allowed to clot at room
temperature, the sera decanted and
stored at -20 C. Another portion (2-3 m!)of
blood was transferred into an EDTA
Vacutainer and later into a Liver-
Infusion Tryptose (LIT) medium, a fluid
medium derived by one of us (R.G.
Yaeger) from an earlier described
medium.5

Two of the skunks (2794 and 2796) were
inoculated by injecting 1.5 ml of infected
CD-i mouse blood containing 4.5 X 106

viable T. cruzi trypomastigotes into the

jugular vein via a Butterfly infusion set.
The CD-i mice (15 gm) had been in-
oculated intraperitoneally (IP) 11 days
prior to bleeding. A field strain ofT. cruzi
(Texas-Tulane) originally isolated from a
naturally-infected dog was utilized in the

experiment.

The remaining two skunks (2944 and

2795) were inoculated via the oral-

mucosal route by dripping 10 ml of
phosphate buffered saline (PBS) con-
taining T. cruzi-infected triatomine in-

testines and intestinal contents onto the
oral mucosa and conjunctiva. Nine
Rhodnius prolixus nymphs which had

fed on a CD-i mouse (with a parasitemia
of 5 trypanosomes per high power field in
a tail-blood, wet cover glass preparation
16 days post-inoculation IP with T. cruzi)

were dissected, the hindguts removed
and placed in 20 ml of PBS to produce the
inoculum.

On day 46 P1 the skunks were eutha-
natized and representative tissue

samples of visceral organs were taken at
necropsy, fixed in 10% buffered forma!in,
paraffin embedded, sectioned at 4 j�m
and stained with hematoxylin and eosin.

The sera were tested for serum anti-

bodies by the latex agglutination test �
and the direct agglutination test.2

Several days after inoculation with
blood the LIT media were overlaid on
Tobie’s blood agar slants. The cultures

were incubated at room temperature and
examined periodically for 3 months.

RESULTS

Serologic and culture

Sera from all skunks taken prior to
inoculation were negative by the latex
agglutination test (LAT). All sera taken
at 24 days P1 and 3 of the 4 taken at 46
days P1 were positive in the LAT.

All sera taken prior to inoculation had
titers of � 16 by the direct agglutination
test (DAT). At 24 and 46 days P1 all the

skunks had titers of � 16,384. Two of the
skunks (2944 and 2796) had titers �

65,536 (Table 1).

The results of the blood culture prior to
inoculation were negative. All the blood
taken at day 24 P1 and cultured was
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positive, as were 3 of the 4 blood cultures
taken at day 46 (2794 was negative).

Histopathologic

All the skunks had a mild-to-
moderately severe focal-to-diffuse
chronic granulomatous myocarditis of
the atria and ventricles. T. cruzi

amastigotes were present within the
myocardia! fibers in 3 of 4 skunks. All

had lesions attributable to trypano-
somiasis, seen as focal infiltrations of

lymphocytes and plasma cells as well as
reticuloendothelial macrophages. The

residual microgranulomas were most
prominent in the myocardium and gas-
tric muscularis, the esophageal
muscu!aris and the upper intestinal
muscularis, respectively. At 46 days P1

the lesions appeared to be resolving and
few organisms were identified.

DISCUSSION

Although the skunks failed to show
overt clinical signs during the exper-
iment and no gross lesions were seen at
necropsy, the serologic, blood culture,
and histopathologic results confirmed
that all 4 skunks were infected
successfully. No apparent difference was
observed with regard to the mode of
infection with the exeption of skunk
2794, which was inoculated intravenous-

!y. At 43 P1, 2794 was LAT negative and
blood culture negative. This animal,
however, was apparently one of the most
severely affected as measured by the
residual microgranulomas seen

microscopically and at day 46 P1 had a

DAT of 32,768.

In central Texas striped skunks occupy
ground burrows and hollow trees, also a

common niche for triatomids in that
area. The asymptomatic nature, suscep-
tibility, and prolonged parasitemia of T.
cruzi in striped skunks as indicated by
the experimental infection suggest that
M. mephitis should be regarded as a
potential reservoir host for Chagas’ dis-
ease in the Southwest.
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