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ENDOPARASITES OF SELECTED POPULATIONS OF

COTTONTAIL RABBITS (Sylvilagus floridanus) IN THE

SOUTHEASTERN UNITED STATESW

CHARLES L. ANDREWS and WILLIAM R DAVIDSON, Southeastern Cooperative Wildlife Disease Study,
Department of Parasitology, Collegeof Veterinary Medicine, University of Georgia, Athens, Georgia 30602, USA.

ERNEST E. PROVOST, School of Forest Resources, University of Georgia, Athens, Georgia 30602, USA.

Abstract: During the fall of 1966 and spring of 1967,260 cottontail rabbits (Sylvilagus

floridanus) were collected from 13 sites in 8 southeastern states and examined for

endoparasites. In order of prevalence, the endoparasites found were: Obeliscoides

cuniculi, Trichostrongylus calcaratus, Trichostrongylus affinis, Taenia pisiformis

(cysticerci), Raillietina salmoni, Eimeria spp., Longistriata noviberiae, Cittotaenia

variabilis, Hasstilesia tricolor, Trichuris leporis, Dermatoxys veligera, Passalurus
ambiguus, Dirofilaria scapiceps, Sarcocystis sp., Linguatula serrata, Nematodirus
leporis, and Gongylonema pulchrum. Data are presented on prevalence and intensity
of infection with each parasite along with information on geographic distribution.
Cottontail rabbits in the southeastern United States show a higher level of parasitism
than has been reported from other regions, although these higher parasite burdens
were not necessarily associated with increased host morbidity.

INTRODUCTION

Considerable parasitologic literature
is available on cottontail rabbits
(Sylvilagus floridanus) of the midwest

and eastern United States.”3’6”9’2’ The
parasitologic information on rabbits in
the Southeast is limited and
fragmentary,”2’1518�23 and no region-
wide survey appears in the literature.
The present study was undertaken to
establish base-line data on en-
doparasites of cottontail rabbits in the
southeastern United States. Specific ob-
jectives were: (1) identify the en-
doparasite fauna; (2) determine the
prevalence and intensity of parasitic
infections; and (3) where possible,
evaluate the pathogenicity of each
parasite species encountered.

MATERIALS AND METHODS

Between August, 1966, and June, 1967,
260 adult rabbits were collected from 13
sites in 8 southeastern states (Figure 1).
From each site, 10 rabbits were collected
between August and December followed
6 months later by another 10 rabbit
collection between February and June.
A!! specimens were collected by shooting,
and the carcasses were immediately
placed in individual plastic bags and

kept on ice until necropsy. After skin-
ning, major internal organs were re-
moved and representative tissue samples
for histopathologic studies were placed
in a 10% formalin solution. Following
fixation, tissue samples were processed
according to standard histologic
procedures.
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FIGURE 1. Distribution of collection sites within the southeastern United States.
Location of sites are as follows: (1) Clarke County, Georgia; (2) Irwin County, Georgia;
(3) Lee County, Alabama; (4) Hampton County, South Carolina; (5) Chester County,
South Carolina; (6) Beaufort County, North Carolina; (7) Surry County, Virginia; (8)
Howard County, Maryland; (9) Montgomery County, Maryland; (10) St. Marys

County, Maryland; (11-12) Bolivar County, Mississippi; and (13) Desha County,
Arkansas.

Each organ system was carefully ex-

amined for parasites. The gastro-
intestinal tract was split longitudinally,

scraped, and the contents washed in a
100 mesh screen. The retained material
was preserved in a solution containing
formalin (5%) and acetic acid (2.5%). A
20% aliquot of the contents was taken to

estimate the total parasite burden. Com-
plete counts were made on parasite

burdens with fewer than 500. When more
than one species within a genus occurred,

the percentage of each species was based

on a randomly taken sample of 10 males.
Other parasite identifications were made
utilizing conventional parasitologic
techniques.

RESULTS AND DISCUSSION

Examination of 260 cottontail rabbits
revealed parasitism by 2 protozoan, 1
trematode, 3 cestode, 10 nematode, and 1
pentastomid species (Table 1). Mention
of parasites is in the order of prevalence
within each phylogenetic group.

Downloaded From: https://complete.bioone.org/journals/Journal-of-Wildlife-Diseases on 28 Mar 2024
Terms of Use: https://complete.bioone.org/terms-of-use



Journal of Wildlife Diseases Vol. 16, No. 3. July, 1980 397

TABLE 1. Endoparasites recovered from cottontail rabbits collected in the South-

east.

Parasite

Percent
Prevalence

Number per
Infection

Mean Range Distribution

PROTOZOA
Eimeria spp. (3,4)* 52 � - 1-13t
Sarcocystis sp. (5) 11 - - 1,3,5-9,11-13

TREMATODA
Hasstilesia tricokir (3) 37 3854 1-18,178 3-13

(75425)tt

CESTODA
Taenia pisiformis (cysticerci) (6,7) 65 17 1-460 1-13

(75426)
Raillietina salmoni (3) 53 30 1-282 1-8,10,11,13

(75428)

Cittotaenia variabilis (3) 42 6 1-70 1-13

(75427)

NEMATODA
Obeliscoides cuniculi (2) 93 86 1-1,736 1-13

(75434)
Trichostrongylus calcaratus (3) 85 423 1-6,395 1-13

(75437)

Trichostrongylus affinis (3) 71 219 1-3,862 1-13
(75436)

Longistriata noviberiae (3) 51 138 1-1,598 2-6,11-13

(75432)

Trichuris leporis (4) 29 5 1-108 1,3,5,7-13

(75438)
Dermatoxys veligera (4) 27 9 1-115 1-6,8,10-13

(75429)

Passalurus ambiguus (4) 17 2674 1-85,046 2,4-6,8

(75435)
Dirofilariascapiceps(6) 15 6 1-25 2,4-7,11,13

(75430)
Gongylonema pulchrum (1) 1 4 1-6 3,5

(75431)
Nematodirus leporis (3) 1 23 1-80 8,9

(75433)

PENTASTOMIDA

Linguatula serrata (7) 2 2 1-4 2,3,9,11

*The numbers in parentheses indicate locations in the host: (1) esophagus, (2) stom-

ach, (3) small intestine, (4) cecum and large intestine, (5) muscle, (6) subcutaneous,
(7) body cavities.

**Va!ue not determined.

tNumbers refer to Figure 1.
ttNumbers in parentheses represent USNM Helm. Coll. Numbers.
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Protozoa

Intestinal coccidia of the genus
Eimeria were the most common proto-
zoan parasites observed during the

study. Although several authors6”5”9’24
have reported hemorrhagic lesions,

catarrhal enteritis, denuded mucosa,
and/or diarrhea, similar lesions were not
found during the present study. The lack
of salient coccidiosis lesions in this

study, in conjunction with an absence of
any cases of clinical coccidiosis in
numerous wild rabbits examined by our
regional wildlife disease diagnostic ser-
vice (SCWDS, unpub!.), suggests that the
pathogenicity of coccidian parasites in
wild cottontails has been overestimated.

Sporozoan cysts were demonstrated by
histologic examination of skeletal mus-
cle tissue in 29 rabbits and tentatively
designated as Sarcocystis sp. In-
vestigators5’9 have demonstrated that

the life cycle of Sarcocystis leporum may
involve either domestic cats (Felis

domestica) or raccoons (Procyon lotor).

Crum and Prestwood5 further speculated
that raccoons may be more frequent
natural definitive hosts. Sarcocystis
occurred in rabbits from a!! collection
areas with the exception of St. Clement’s
Island, Maryland, which reportedly was
free of terrestrial carnivores.

Trematoda

Hasstilesia tricolor, the rabbit in-
testinal trematode, was the on!y
trematode recovered during the study.
The scarcity of other trematodes in rab-
bits may be related to the dietary habits
of rabbits, which result in infrequent
ingestion of infected intermediate hosts
and encysted larva! forms.

Trematodes were attached to the
mucosa in the proximal third of the small
intestine, embedded among vi!li, or free
in the intestinal lumen. Other
authors’4”9 have noted pathologic
processes attributable to this parasite,
but lesions associated with H. tricolor
were considered minima! during the pres-
ent study.

Cestoda

Cysticerci of Taenia pisiformis

occurred frequently and infection sites
included the thoracic, abdominal, and

pelvic cavities, viscera, and sub-
cutaneous tissues at the base of the tail.
Previous reports � have shown that
heavy infections of this parasite can be
pathogenic. Lesions attributable to T.

pisiformis larvae were commonly ob-

served as yellowish-white foci in the liver
and, occasionally, other organs.
Histologic lesions typically were focal
granulomas with a center of caseous
necrosis surrounded by a zone of
fibroblasts, lymphocytes, and plasma
cells. Frequently, cysticerci were not
recovered at necropsy but histologic ex-
amination revealed extensive liver
damage apparently from migrating lar-
vae. The statement by Jacobson et al.’5
that rabbits in this study had a “host
allergic reaction” to T. pisiformis is
erroneous.

In a study of cottontails in New York,
Berg and Beck2 speculated that the in-
cidence of cysticerci infections was
directly related to the number of infected
dogs in an area. In the present study, the

two areas with the highest mean cysticer-
ci burdens were managed for cottontails
and heavily hunted with dogs.

Raillietina salmoni and Cittotaenia

variabilis occurred frequently and with
high intensity at several collection sites.
Adult tapeworms in cottontail rabbits
generally are considered to be non-
pathogenic, although decreased serum
globulin levels and increased bi!irubin
levels have been attributed to Cittotaenia
infections. ‘5

Nematoda

Obeliscoides cuniculi was the helminth
parasite most frequently encountered
and was recovered from a!! 13 collection
sites. Other investigators 1,8,15,18 also
have found 0. cuniculi to be the predomi-
nant he!minth parasite of cottontail rab-
bits. On individual study sites,
differences in average burdens of 0.
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cuniculi between the collection periods
were obvious, with rabbits collected
between February and June having
burdens 2 to 4 times greater than between
August and December. These findings
are in agreement with the cyclical pop-
ulation fluctuation in natural infections
of 0. cuniculi reported in snowshoe hares

(Lepus americanus).’#{176}

Although high intensities of infection,
between 500 and 1,736 nematodes, were
encountered in some rabbits, neither
gross nor histologic examinations

revealed substantial lesions attributable
to either larva! or adult 0. cuniculi.

Reports of pathogenic effects of 0.

cuniculi have ranged from a “mild
catarrhal gastritis”3 to “severe gastric
erosion.”5 The notation by Jacobson et
al.’5 that rabbits in this study had
hemorrhagic gastritis due to 0. cuniculi
is erroneous.

Prevalence and intensity of infections

by Trichostrongylus affinis and T.
calcaratus were greater than most
previous reports.”7”8’2’ As with 0.

cuniculi, average intensities of infection
with T. affinis and T. calcaratus were 2 to
5 times greater between February and
June than between August and
December. Neither gross nor microscopic
lesions were associated with infections of
either species of Trichostrongylus;
however, other reports’5”9’22 describe
varying lesions or clinical signs, in-
cluding death, in rabbits infected with T.
calcaratus.

Longistriata noviberiae was recovered
frequently from the small intestine, and

data from this study suggest that this

parasite may be more common than
previously thought, especially in the
southern portions of the Southeast.’8’2’

Trichuris leporis occurred in the cecum
and large intestine, and consistent with
the findings of other investigators,7”8
there is little evidence to suggest that this
nematode is pathogenic.

The prevalence and intensity of infec-
tion with the rabbit pinworms,

Dermatoxys veligera and Passalurus
ambiguus, are comparable with previous
reports.3’7’8”7’2’ Apparently, cottontail

rabbits are capable of harboring large

numbers of these nematodes without ill
effects.

Dirofilaria scapiceps occurred

sporadically but was distributed over a
large geographic region. Adult parasites
were recovered from the subcutaneous
tissues of the dorsal or lateral surfaces of
the body rather than the subcutaneous
and intramuscular areas of the hindlegs
and feet as previously reported.4”6’2#{176}

Two species of nematodes, Nema-

todirus leporis and Gongylonema
pulch rum, were found rarely.

Nematodirus leporis was found only on
the upland Maryland collection sites.
Based on the low prevalence of infection,
the cottontail rabbit probably represents
an incidental host for Gongylonema
pulch rum. The occurrence of G.

pulchrum in the cottontail rabbit con-
stitutes a new host record.

Pentastomida

Nymphs of Linguatula serrata were
collected infrequently from the intestinal
mesentaries and viscera! washings. A!!
infections were considered light in inten-
sity and lesions were not noted.

This survey revealed that cottontail
rabbits in the Southeast have a variety of
endoparasites and demonstrated a
higher prevalence and intensity of infec-
tion when compared to previous studies
conducted in the midwestern and eastern
United States. Apparently, high para-
site burdens in the Southeast are a
manifestation of climatic parameters
that enhance survival of parasite eggs,
larvae, and intermediate hosts. High
parasite burdens were not necessarily
associated with pathologic processes but
rather reflected a level of subclinical
parasitism that can be considered usual
for this host. In the present study only
one species of endoparasite, cysticerci of
T. pisiformis, was observed to produce
substantial pathologic lesions.
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