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ABSTRACT: An emaciated, moribund, male
blue jay (Cyanocitta cristata) was collected in
Georgia (USA) and died shortly after capture.
Necropsy revealed nine large nematodes iden-
tified as Diplotriaena tricuspis in the thoracic

and abdominal air sacs and within the pericar-
dial sac. Multiple mycotic granulomas also were
observed in the lungs and air sacs, and fungal

culture of these lesions yielded pure growth of
Asp ergillus fumigatus. Histologic examination

of the lungs revealed disseminated granulo-
matous inflammation containing both larvated
nematode eggs and abundant fungal hyphae.
This is the first description of concomitant A.

fumigatus and D. tricuspis infection in a bird.

Key words: Aspergillosis, Aspergillus fumi-
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Pulmonary aspergillosis has been

ported in a variety of captive and wild

birds, including passerines, and is most

commonly caused by Aspergillus fumiga-

tus (Zinkl et al., 1977). Diplotriaena spp.

are large nematodes, the adults of which

inhabit the air sacs of birds of the family

corvidae (Anderson and Bain, 1976).

When insects containing infective third-

stage Diplotriaena tricuspis larvae are in-

gested by corvids, the larvae emerge and

undergo a complex migratory route during

which they molt and mature. The migra-

tory route takes the larvae from the small

intestine to the liver, up the posterior vena

cava to the heart, out the pulmonary ar-

teries into the lungs, and then to the pos-

terior thoracic and abdominal air sacs

where they mature to adults (Cawthorn

and Anderson, 1980; Anderson, 1992). We

describe herein the lesions associated with

a dual infection of A. fumigatus and D. tn-

cuspis.

In July 1996, the diagnostic laboratory

of the Southeastern Cooperative Wildlife

Disease Study (SCWDS, The University of

Georgia, Athens, Georgia, USA) received

an adult blue jay (Cyanocitta cnistata). The

bird was found depressed and lethargic

near a private residence in Jackson Coun-

ty, Georgia (USA; 33#{176}59’N, 83#{176}29’W). It

was held for observation, but died within

1 hr of capture, and was submitted for

necropsy the same day.

The bird, a 66 g adult male, was ema-

ciated with marked pectoral muscle atro-

phy and depletion of body fat stores. A

firm, caseous, yellow nodule surrounding

a large nematode was present on the right

thoracic air sac. The lungs were diffusely

consolidated and contained multiple dark,

firm, red to tan nodules. A raised, white

plaque was present on the left thoracic air

sac adjacent to the pericardium. The peri-

cardium was diffusely thickened and yel-

low. Two large nematodes were found

coiled within the pericardial sac. Six ad-

ditional nematodes were found within the

abdominal air sacs.

Aseptically collected swabs of air sac le-

sions were submitted to the Athens Diag-

nostic Laboratory (Athens, Georgia, USA)

for aerobic bacterial culture and fungal

culture using standard techniques (Ikram

and Hill, 1991). Briefly, swabs for bacterial

culture were streaked onto 5% sheep

blood agar plates directly and after over-

night enrichment in thioglycolate broth at

37 C. Inoculated plates were incubated at

37 C. Bacterial colonies were identified vi-

sually and via testing with an o-nitrophan-

yl-�3-d-galactopyranoside disc (Becton

Dickinson & Co. , Rutherford, New Jersey,

USA). Swabs for fungal culture were

streaked onto Sabouraud dextrose agar
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FIcURE 2. Larvated Diplotriaena tncu.spis eggs

(large arrow) mixed with abundant Aspergillu.8 fumi-

gatus h�phae (small arrows) in the hung of a blue jay.

(;rocott’s methenamine silver stain. Bar = 1(X) p.m.
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FIGURE 1 . Miultiple parabronchi filled �vith lax-

iate(l I)iplotriaena tflcuspi.8 eggs (arrows) iui the lung

of a bliuc jay. ll&E. Bar = 5(X) p.m.

(Difco, Chicago, Illinois, USA) and incu-

bated at 25 C. Fungal colonies were iden-

tified visually (Rippon, 1988). Nematodes

were collected and placed in 5% neutral

buffered formalin for later identification.

Sections of brain, kidney, skeletal muscle,

liver, proventriculus, ventriculus, heart,

testis, lung, and air sac were fixed in 10%

neutral buffered formalin, embedded in

paraffin, sectioned at 3 p�m thickness, and

stained with hematoxylin and eosin. Ad-

dtional sections of lung and air sac were

stained with Grocott’s methenamine silver

(GMS) stain (Luna, 1968).

Cultures of lung and air sac lesions pro-

duced pure growth of A. fumigatus. Several

nematodes were cleared in 60% lacto-phe-

nol solution with fast green and identified

as D. tnicuspis according to the description

of Anderson (1959). Representative spec-

imens were deposited in the U.S. National

Parasite Collection (Beltsville, Maryland,

USA; Accession number 86860). On mi-

croscopic examination, all lung sections

contained extensive, multifocal regions of

consolidation. In affected regions of lung,

both bronchi and parabronchi were filled

with dense aggregates of larvated nema-

tode eggs mixed with diffuse mats of fun-

gal hyphae and small numbers of macro-

phages and heterophils (Fig. 1). The pul-

monary parenchyma surrounding these

airways contained fewer nematode eggs

and fungal hyphae. Fungal hyphae often

invaded the walls of blood vessels resulting

in vascular necrosis and vasculitis. Nema-

tode eggs were oval, approximately 70 X

50 �m, thick walled, and contained coiled

larvae (Fig. 2). The fungal hyphae admixed

with the nematode eggs were thin (5-8

p�m) with parallel walls, septa, and branch-

ing at acute angles. Air sac membranes

were markedly thickened and contained
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FIGURE 3. Air sac of a blue jay showing ftungal

conidiophores with fruiting bodies (arrows) charac-

teristic of Aspcrgillus flu utigatus. Grocott’s nlethena-

mine silver stain. Bar = 40 p.m.
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moderate numbers of nematode eggs

mixed with similar fungal organisms. Nu-

merous fungal hyphae lining the surface of

the air sac had attached conidiophores and

fruiting bodies, and with GMS staining

were morphologically consistent with A.

fumigatus. (Fig. 3).

Aspergillus fumigatus is the most com-

mon species isolated from clinical asper-

gillosis infections in birds (Redig et al.,

1980). Aspergillus fumigatus spores are

widely distributed throughout the world,

and free-living birds are in regular contact

with this fungal agent (Davis et al. , 1971).

Healthy adult birds, even those exposed to

high numbers of spores, are generally re-

sistant to infection. Thus, infection is be-

lieved to occur secondary to immunosup-

pression (Ritchie et al., 1994). Several fac-

tors could cause immunosuppression in

wild birds, including starvation, thermal

stress, migratory stress, a primary infec-

tious disease, or toxicosis.

Aspergillosis has been reported in both

acute and chronic forms. The acute form

occurs when birds are exposed to a large

dose of spores from a point source and is

characterized by m iliary granulo m as

throughout the lungs and air sacs (Redig

et al. , 1980). The clinical course is a few

days, and birds in good body condition are

found dead. The chronic form is usually

associated with an immunosuppressive

event that allows low levels of these com-

mon spores to cause disease (Redig et al.,

1980). The birds become emaciated and

die over a course of several weeks, with

large granulomas observed in the lungs,

and free-growing, sporulating mold ob-

served in the air sacs (Redig et al., 1980).

Larval and adult Diplotniaena spp. occur

in various passerine birds. Despite the

traumatic migration of the developing

nematodes, infections with extensive pul-

monary lesions have not consistently been

associated with clinical disease (Ritchie et

al., 1994). Common crows (Convus bra-

chyrhynchos) experimentally infected with

D. tnicuspis developed space-occupying le-

sions interfering with respiration and sub-

sequent ventilation of air sacs, but only 1

of 44 crows exhibited clinical signs of ab-

normal respiratory sounds (Cawthorn et

al., 1980). Free eggs were present in bron-

chi of crows and evoked an extensive

pneumonia in secondary bronchi and as-

sociated parabronchi (Cawthorn et al.,

1980). Experimental D. tnicuspis infec-

tions in birds other than corvids suggest D.

tnicuspis is specific to the Corvidae, and in

eastern North America the main host may

be the blue jay (Cawthorn and Anderson,

1980). In the USA, Diplotniaena tnicuspis

was found in 31% of 100 adult blue jays

from Vermont, New Hampshire, and Mas-

sachusetts (Boyd et al., 1956) and in 14%

of 50 blue jays from Ohio (Cooper and

Crites, 1974).

The concomitant respiratory nematodi-

asis and chronic aspergillosis found in this
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blue jay caused overt clinical disease and

extensive morphologic lesions. The pres-

ence of two adult D. tnicuspis in the peri-

cardial sac is considered aberrant as no

route exists for larvated eggs to leave the

host (Cawthorn et al. , 1980). This aberrant

migration, coupled with a heavy respira-

tory D. tnicuspis burden and poor body

condition, may have contributed to the de-

velopment of chronic aspergillosis in this

bird.
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