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CALODIUM HEPATICUM IN WHITE-TAILED
JACKRABBITS IN SOUTH DAKOTA—White-tailed
jackrabbits (Lepus townsendii) are common on the prairie,
and an important species in prairie food webs (Lim 1987).
Although it has been suggested that jackrabbits have cyclic
populations (Donoho 1972, Gross et al. 1974, Anderson and
Shumar 1986), there is concern that a general downward
trend exists in populations in the Northern Great Plains
(Feldhamer et al. 2003). Disease incidence in white-tailed
jackrabbits is poorly known (Feldhamer et al. 2003), but
may be an important factor in population changes.
Tularemia, a disease caused by bacteria (Francisella
tularensis), occurs throughout the Northern Hemisphere and
can affect many mammals including hares, rabbits and
rodents (Feldhamer et al. 2003). As part of a larger study,
our objective was to determine the incidence of tularemia in
white-tailed jackrabbits in South Dakota. We collected
livers from 314 white-tailed jackrabbits throughout 44
counties in South Dakota from June 2004 to August 2005.
We examined all livers for any lesions and evidence of
infection, and only 16 abnormal livers were found. We
submitted these livers to the Animal Disease Research and
Diagnostic Laboratory at South Dakota State University for
microscopic and bacterial examinations.

We detected no evidence of bacterial infection (including
F. tularensis) in 298 examined livers or 16 abnormal livers.
However, 4 of the livers were infected with Calodium
hepaticum, a nematode parasite primarily detected in
rodents and in some lagomorphs (Anderson 2000). The

remaining livers had lesions characterized by hemorrhage,
inflammation, or necrosis with undetermined causes.

Livers infected with C. hepaticum were characterized by
multifocal, 1-5 mm pale foci throughout the liver.
Microscopically, liver lesions were multifocal and ranged
from small aggregates of C. hepaticum eggs (Fig. 1)
surrounded by scant mature fibrous connective tissue to
large areas of necrosis and mixed inflammation associated
with C. hepaticum eggs and/or adults (Fig. 2).
Inflammation ranged from mostly suppurative to
pyogranulomatous characterized by central suppuration,
surrounded by accumulations of macrophages, giant cells,
and mineral.

The life cycle of C. hepaticum begins with the final
host's ingestion of embryonated eggs, which are present in
animal flesh or contaminated material. These eggs then
hatch in the cecum and the first stage larva penetrates the
cecal wall and migrates to liver via the portal vein in a few
days. The parasite goes through 2 additional larval stages
before reaching maturation in 21-28 days. Adult males
(15-30 x 0.06mm) and females (100 x 0.2 mm) must be
present in the liver parenchyma for productive infection.
The female deposits eggs (45-60 x 30 um and characterized
by two polar plugs) in the parenchyma and the male and
female die at approximately 40 and 60 days, respectively.
The unembryonated eggs persist in the liver until the host is
eaten or dies. Consequently, eggs embryonate and form the
first stage larva, which can survive for a year. The cycle
then begins again with the final host ingesting the mature
egg (Anderson 2000, Mehlhorn 2001).

Figure 1. Section of a South Dakota white-tailed jackrabbit liver with group of bipolar operculated Calodium hepaticum eggs

surrounded by inflammation, 2004—2005.
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Previous studies documenting helminthes parasites of
lagomorphs in South and North Dakota have not reported C.
hepaticum infection in white-tailed jackrabbits (Voth and
James 1965, Kletzmann and Hugghins 1986). We detected
C. hepaticum in 3 jackrabbits from Kingsbury County in
eastcentral South Dakota and 1 from Perkins County in the
northwest corner of the state. There was no evidence that C.
hepaticum is having a negative effect on statewide white-
tailed jackrabbit populations. However, this parasite is
generally picked up by ingesting contaminated vegetations
or eating rotting flesh, an unusual behavior for white-tailed
jackrabbits
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Figure 2. Section of a South Dakota white-tailed jackrabbit liver with multiple cross sections of adult Calodium hepaticum and

several groups of eggs, 2004—2005.
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