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Fatal Lungworm Infection in an Opossum

Robert B. Duncan, Jr.,' Craig R. Reinemeyer,' and Richard S. Funk,? ' Department of Pathobiology; ? Department
of Environmental Practice, University of Tennessee College of Veterinary Medicine, Knoxville, Tennessee 37901, USA

ABSTRACT: A 3-mo-old male, feral opossum
(Didelphis virginiana) was presented to the
University of Tennessee College of Veterinary
Medicine (USA) for evaluation of prolonged
dyspnea. The animal died shortly after exami-
nation and a necropsy was performed. The cause
of death was attributed to a verminous pneu-
monia, associated with numerous intrabronchial
and intrabronchiolar nematodes, subsequently
identified as Didelphostrongylus hayesi.

Key words: Didelphis virginiana, Didel-
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report.

A 3-mo-old male, wild-caught (Mary-
ville, Blount County, Tennessee; 35°44'N,
83°59'W) opossum (Didelphis virginiana)
was presented to the Veterinary Teaching
Hospital, University of Tennessee (Knox-
ville, Tennessee 37901, USA) for evalua-
tion of depression and dyspnea of 2 wk
duration. For 1 wk prior to presentation,
the opossum had been treated twice daily
with amoxicillin (Beecham Laboratories,
Bristol, Tennessee 37620, USA) with no
clinical response.

Physical examination revealed cachexia
(470 g), an elevated temperature of 36.5
C (normal 34.3 C) (Wallach and Boever,
1983), extreme bradycardia (heart rate 36;
normal 120 to 240) (Wallach and Boever,
1983), and severe dyspnea. Respirations
were labored, and heart sounds could not
be heard because of the increased lung
sounds.

The opossum was depressed and did not
resist physical restraint; a jugular blood
sample was taken for a hemogram. A com-
plete blood count revealed leukopenia [to-
tal white blood count (WBC), 8,660/ mm?;
normal 14,000 to 22,900/ mm?] (Mays and
Loew, 1968; Timmons and Marques, 1969)
and morphological changes in erythro-

cytes indicating a regenerative response
(86 nucleated red cells/100 WBC, poly-
chromasia, anisocytosis, schistocytosis and
acanthocytosis).

The opossum expired shortly after the
venipuncture, and the body was submitted
for necropsy. At necropsy, the lungs were
moderately firm and failed to collapse
when the thorax was opened. The cranio-
ventral lung lobes were consolidated and
homogeneously greyish-red, and the re-
maining lung tissue was mottled red and
yellow. Several black foci <1 mm in di-
ameter were visible through the visceral
pleura. Numerous nematodes, up to 18 mm
in length, could be expressed from tran-
sected bronchi and bronchioles of all lung
lobes. The nematodes subsequently were
identified as Didelphostrongylus hayesi.
The conspicuous digestive tracts of these
worms accounted for the black foci. Rep-
resentative specimens have been deposited
in the U.S. National Parasite Collection
(Beltsville, Maryland 20705, USA; acces-
sion number 80533).

Small white foci, approximately 1 mm
in diameter, were present on the surface
and in sections of the liver and kidneys.
The spleen was firm, enlarged, and the cut
surfaces were dark red. The stomach con-
tained several nematodes (Physaloptera
sp.); no associated mucosal changes were
observed.

Specimens of lung, liver, kidney, spleen,
bone marrow, heart, stomach and intestine
were fixed in 10% buffered neutral for-
malin and sectioned for histopathology.
Histopathological examination of the lungs
revealed several cross sections of nema-
todes in expanded bronchi and bron-
chioles, and markedly hyperplastic bron-
chiolar epithelium (Fig. 1). The uteri of
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Lung of an opossum exhibiting cross sections of nematodes (Didelphostrongylus hayesi) in an

expanded bronchiole, and marked epithelial hyperplasia. H&E stain.

many female nematodes were filled with
embryonated ova. Free larvae also were
observed within bronchioles and random
alveoli. Severe granulomatous pneumonia
was characterized by the accumulation of
histiocytes, multinucleated giant cells,
neutrophils, and eosinophils in the inter-
stitium and alveoli (Fig. 2). Granuloma-
tous inflammation was associated with ne-
crotic adults in airways and with larvae in
the peripheral lung, but live adult worms
apparently evoked little inflammatory re-
sponse.

The renal lesions were typical of em-
bolic nephritis and were characterized by
focal cortical necrosis and neutrophilic in-
filtrates. The liver exhibited multifocal, co-
alescing areas of coagulative necrosis with
moderate infiltration of neutrophils. The
spleen exhibited marked plasmacytosis, re-
ticuloendothelial cell hyperplasia and ex-
tramedullary hematopoiesis. The bone
marrow was hypercellular and contained
many erythropoietic foci. No remarkable

histopathologic changes were noted in the
stomach, heart or intestines.

The most significant pathologic findings
were the obstruction of airways by adult
nematodes, combined with the severe in-
flammatory changes associated with larvae
in the peripheral lung. These pulmonary
lesions easily accounted for protracted
dyspnea that was unresponsive to antibac-
terial therapy. Although organisms could
not be demonstrated in tissue sections, his-
topathologic changes in the liver and kid-
neys were attributed to secondary bacte-
rial septicemia. Death resulted from severe
granulomatous pneumonia due to an over-
whelming lungworm infection.

A very active regenerative response was
indicated by the altered red blood cell
morphology and by the medullary and ex-
tramedullary hematopoiesis, and may have
been due to chronic hypoxia associated
with obstructed airways and granuloma-
tous pneumonia. Nucleated red blood cells
are not considered to be a normal com-
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Lung of an opossum exhibiting sections of larvae (Didelphostrongylus hayesi) and interstitial

and alveolar accumulation of histiocytes, multinucleated giant cells and neutrophils. H&E stain.

ponent of hemograms of laboratory-con-
fined opossums (Mays and Loew, 1968;
Timmons and Marques, 1969), but they
have been reported in association with
lungworm infections. Nucleated red cells
were observed in the first opossum found
infected with D. hayesi (Nettles et al.,
1975), and cats infected with Aelurostron-
gylus abstrusus had significantly more nu-
cleated red cells than uninfected cats (Wil-
lard et al., 1988). It is unknown whether
the increased numbers of nucleated red
blood cells in these animals resulted from
hypoxia or from direct stimulus by the
lungworms.

Didelphostrongylus hayesi is a meta-
strongyloid nematode that has been re-
ported only in the opossum from the south-
eastern United States. The holotype was
isolated from a debilitated opossum in
Georgia (Nettles et al., 1975), and addi-
tional specimens were found in a second
opossum from a nearby location (Prest-
wood, 1976). The opossum from which the

holotypes of D. hayesi were recovered also
exhibited cachexia and an altered hemo-
gram, but these were attributed to a con-
current Physaloptera sp. infection (Nettles
et al., 1975). Although Physaloptera sp.
was found in the present case, it was not
associated with gross or histopathologic le-
sions.

Didelphostrongylus hayesi has an in-
direct life cycle typical of most metastron-
gyloid nematodes. Intermediate hosts in-
clude terrestrial snails of the genera
Triodopsis and Mesodon; alternate routes
of transmission are unknown. The prepa-
tent period of D. hayesi is approximately
3 wk (Prestwood, 1976).

Opossums can be infected by at least
two species of lungworms which are re-
ported to occur in different anatomic lo-
cations. Heterostrongylus heterostrongy-
lus occurs intrabronchially, and, prior to
the present report, D. hayesi had been re-
covered exclusively from expanded alveoli
(Prestwood, 1976), subpleural sites (Nettles
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etal., 1975; Anderson et al., 1980), or respi-
ratory bronchioles (Prestwood et al., 1977).
The intrabronchial and intrabronchiolar
location of D. hayesi (Fig. 1) is a previously
unreported feature of this infection, as is
the association with severe clinical signs
and a fatal outcome.

The authors are grateful to R. C. An-
derson, Guelph, Ontario for confirming the
identification of specimens of D. hayesi.
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