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ABSTRACT: Eimeria arundell is a widespread

coccidian parasite of the common wombat
( Vombatus ursinus), and has been considered

to be nonpathogenic. We describe disease in two
captive juvenile wombats ascribed to infection

with E. arundeli. One animal had diarrhea, the
second had mucoid soft feces and lost weight
oven several weeks prior to death. Masses of
coccidial gametocytes in hypertrophic cells in
the lamina propria distended villi, causing gross-
ly visible raised pale thickened regions oven ex-
tensive areas of the mucosa of the small intestine
in both animals. Neutrophils infiltrated affected

mucosa, and there was an inflammatory exudate
into the intestinal lumen in case one. In case

two, neutrophils infiltrated the lamina propria
of villi focally, crypts were distended by ne-
crotic debris, and epithelium on villi was ex-
tremely attenuated. No bacterial pathogens were
isolated from lung and intestine in case one; case
two was not cultured. Oocysts consistent with
E. arundeli were present in large numbers in
flotations of diarrheic feces in both cases.

Key words: Common wombat, Vombatus

ursinus, coccidiosis, Elmeria arundeli, case ne-

ports.

Eimeria arundeli is an intestinal coc-

cidian of the common wombat (Vombatus

ursinus), a large, burrowing, herbivorous

Australian marsupial. Oocysts are encoun-

tered occasionally in fecal flotations, and

endogenous stages may be found in the

lamina propria of the intestinal mucosa of

clinically normal, free-ranging, wild ani-

mals (Barker et a!., 1979; Presidente, 1982).

Although the infection may be associated

with mild chronic inflammation (Presi-

dente, 1982) and hypertrophy of infected

villi (Barker et a!., 1979), these authors did

not observe diarrhea in infected animals

and concluded that E. arundeli was of lit-

tle pathogenic significance. Herein, we re-

port findings in two common wombats in

which severe intestinal coccidiosis was the

only demonstrable explanation for disease.

Case one was a 12-mo-old female found

dead in a wildlife park in southeastern Vic-

toria (37#{176}04’S, 149#{176}55’E), following 2 days

of slight diarrhea. At necropsy the animal

was in good body condition, but was mod-

erately dehydrated and had feca! staining

of the perineum, indicating diarrhea. Apart

from pulmonary congestion, gross abnor-

malities were confined to the intestine. A

1.4 m section of the proximal small intes-

tine was markedly thickened, and the mu-

cosa had a reticular mottled appearance,

caused by yellow-white areas raised above

surrounding more normal mucosa, as ob-

served in wombats with coccidia! infection

by Gilruth and Bull (1911) and Barker et

a!. (1979). The intestinal vi!li were so hy-

pertrophic that they could be recognised

with the naked eye, and they resembled

the “thick grey fur” described by Gilruth

and Bull (191 1). Both small and large in-

testines contained brown mucoid liquid di-

gesta.

Case two was a 9-mo-old female held in

a wildlife park in northern Tasmania

(41#{176}23’S, 147#{176}10’E). The animal had suf-

fered a gradual deterioration in body con-

dition over a 4 week period, and had soft

mucoid feces which lacked the normal

“brick” shape characteristic of wombats.

It was euthanatized by barbiturate over-

dose (Euthatal#{174}, May and Baker Australia,

West Foostscray, Victoria 3012, Australia).

At necropsy, significant findings were lim-

ited to the small intestine, in which gross

lesions similar to those seen in case one,

and involving the entire distal half of the

small intestine, were present.

Brain and tissues from all major visceral

organs were collected for histology from

case one; from case two, major parenchy-
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FIGURE 1. Hypertrophic villi in thickened small intestinal mucosa of a common wombat (case one) infected
with massive numbers of gametocytes of Eimeria arundeli. Congested mucosal blood vessels (arrow).
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matous organs and intestine were retained.

These tissues were fixed in 10% neutral

buffered formalin, embedded in paraffin,

sectioned at 6 �tm and stained with he-

matoxylin and eosin. Tissue sections from

case one have been deposited in the Na-

tional Registry of Zoo Animal Pathology

(Taronga Park Zoological Gardens, P.O.

Box 20, Mosman, NSW 2066, Australia;

accession number C 0086).

Moderate autolysis was evident in tissues

from case one examined microscopically,

but interpretation of lesions was still pos-

sible. The mucosa was congested, and the

lamina propria from the muscularis mu-

cosae to the tips of villi was heavily par-

asitised by masses of coccidial gametocytes

in hypertrophic host cells, resulting in

thickening of the mucosa and distention

and hypertrophy of villi (Fig. 1). Micro-

gametocytes formed cysts up to 190 �sm in

diameter, similar to those described by

Barker et a!. (1979). Macrogametes were

recognized by the development of large

deeply eosinophi!ic wall-forming bodies

(Barker et a!., 1979). Nearly-mature oo-

cysts were observed only occasionally (Fig.

2). Crypts of Lieberkuhn deep in the mu-

cosa adjacent to the muscularis mucosae

often were dilated, and lined by cuboida!

or squamous epithelium, probably the re-

sult of compression by coccidial gameto-

cytes in the more superficial lamina pro-

pria. Neutrophils and exfoliated epithelial

cells were in the lumina of dilated crypts.

The lamina propria of affected villi was

edematous, with dilated lymphatics, and

was infiltrated by moderate numbers of

mononuclear cells, eosinophils and large

numbers of neutrophils (Fig 2). In some

sections, proteinaceous exudate containing

neutrophils, epithe!ia! cells and necrotic

debris was present in the lumen of the

small intestine.

Microscopic lesions in case two were

fundamentally similar, but no neutrophilic

exudate into the intestinal lumen was rec-

ognized. There was marked attenuation of

epithelia! cells on the surface of vi!li dis-

tended by coccidial gamonts.
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FIGURE 2. H&E. 2. Microgametocytes (Mi), macrogametes (Ma) and oocyst (0) of Elmerla arundell from

a common wombat. The contents of the oocyst are missing (artefact). Fibrinopurulent exudate in the lamina
propria of the mucosa above the oocyst. H&E.
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In case one, scattered gametocytes were

detected in the lamina propria of the co-

lon, a location where they have not been

observed previously. Schizonts are un-

known in this species (Barker et a!., 1979)

and a search for them in the gastrointes-

tinal tract, liver and biliary epithelium of

this animal was unrewarding. Sections of

the lung were congested, and occasionally

alveoli contained some proteinaceous flu-

id, and a few neutrophils. In both cases,

lesions were not present in other tissues.

Lymphoid involution in spenic white pulp

was not marked.

No pathogenic bacteria were found on

aerobic culture of the lung and portions of

small and large intestines of case one. Se-

lective culture for Salmonella sp. and Yer-
sinia sp. was negative. Flotation of the liq-

uid faeces collected from the distal colon

of case one yielded 19,000 coccidia! 00-

cysts /g; case two had 50,000 coccidial 00-

cysts/g of feces. The large, thick walled,

brown oocysts were morphologically con-

sistent with those of Eimeria arundeli

(Barker et a!., 1979).

We conclude that coccidiosis was the

cause of death in case one, on the basis of

severe infection of the small intestine with

E. arundeli, associated with neutrophil in-

filtrates into the lamina propria and exu-

dation into the lumen of the gut. The ab-

sence of a recognized bacterial pathogen

supports this conclusion. The similarity of

the lesions in case two suggests a similar

diagnosis, though an exudative enteritis was

not present. Cells on the surface of vi!!i in

affected intestine were essentially squa-

mous, and malabsorption may have con-

tributed to the chronic course of wasting

and soft mucoid feces seen in this animal.

Coccidiosis is well recognised as a dis-

ease of immunologically compromised or

naive animals, in many species. The cases

reported here were juveniles held in wild-

life parks occupied by older wombats.

Wombats begin grazing at about 10 mo of

age (Presidente, 1982), so infection prob-
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ably resulted from exposure of naive ani-

mals to oocysts in what may have been a

heavily contaminated environment . There

were no lesions or intercurrent infections

to suggest immunologic compromise be-

yond that associated with the severe illness

experienced by these animals.

It is noteworthy that these animals were

shedding large numbers of oocysts in their

feces. Usually, the number of oocysts in

feces is relatively low, and gametocytes are

more commonly encountered in tissue than

oocysts in feces (Barker et a!., 1979). In

wombats in which E. arundeli is encoun-

tered as an incidental finding, the number

of gametocytes in tissue generally is lower

than that observed in these cases, and/or

the distribution of thickened infected mu-

cosa is less extensive. In well-fixed material

from such cases, the epithelium on villi is

intact and columnar, crypts are not dilat-

ed, and there is no acute inflammatory

infiltrate or exudate (Barker et a!., 1979;

S. Hum, unpub!. observations).

The findings reported here suggest that

heavy infections with E. arundeli may be

pathogenic under some circumstances.

Clinical coccidiosis has not been reported

previously in captive or wild common

wombats. Gilruth and Bull (1911) de-

scribed a captive hairy-nosed wombat,

(Lasiorhinus latifrons) in which the entire

length of the small intestine had devel-

oping stages of a coccidian resembling E.
arundeli, subsequently described as E.

wombati (Barker et a!., 1979). However,

they were equivocal about attributing

death of that animal to the protozoan in-

fection.

Some of the habitat occupied by these

animals is relatively inaccessible to people;

thus cases of coccidiosis in wild animals

could go unreported. However, orphaned

juvenile wombats are reared commonly in

sanctuaries and zoos in south-eastern Aus-

tralia, and animals are held in a number

of zoos and wildlife parks. Hence, if coc-

cidiosis were frequent in this species, as it

is in captive juvenile kangaroos (Munday,

1988), it might have been observed more

often than the two isolated cases reported

here suggest is the prevalence. Although

rare, it would appear that coccidiosis may

occur in naive or immunologically com-

promised wombats exposed to heavily con-

taminated environments.

We thank F. G. Best and P. De Boer for

submitting these cases. Photographs were

prepared by J. J. Fields.
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