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Inclusion Bodies Containing Adenovirus-Like Particles in the

Intestine of a Psittacine Bird Affected by

Inclusion Body Hepatitis

J. C. G#{244}mez�ViIIamandos,* E. Mozos,** M. A. Sierra,** J. Perez, and A. Mendez,** * Department of Electron
Microscopy, University of C#{243}rdoba, Spain; ** Department of Veterinary Pathology, University of C#{243}rdoba, Spain

ABSTRACT: This paper reports a case of inclu-

sion body hepatitis with intranuc!ear inclusion
bodies in the liver and the intestine of a Yellow-
naped Amazon parrot (Arnazona ochroce-

phala). Structurally, basophilic intranuclear in-

clusion bodies were found in hepatic cells and
enterocytes. Ultrastructurally, icosahedral ade-

novirus-like particles, 60-75 nm in diameter,
were found in the same cells.

Key words: Adenovirus, Amazon parrot,
liver, small intestine, inclusion body hepatitis,

Amazona ochrocephala.

Inclusion body hepatitis (IBH) was first

described in chickens in 1963 (Hemboldt

and Frasien, 1963). McFenran et a!. (1976)

demonstrated that it was caused by an ad-

enovirus.

This disease was reported in other avian

species such as American kestnels (Sileo et

a!., 1983), pigeons (Coussement et a!.,

1984), geese (Riddell, 1984), and merlin

(Schelling et a!., 1989). The characteristic

lesion of the disease is the presence of large

basophilic intran uclean inclusion bodies

(IIB’s) in hepatocytes.

IBH has also been described in psitta-

cines (Scott et a!., 1986; Pass, 1987; Mon

et a!., 1989); in some cases, inclusion bodies

containing adenovirus-like particles in the

epithelial cells of renal tubules were found

(Mon et al., 1989).

In this report, we describe inclusion

bodies and adenovirus-!ike vinions in the

intestinal epithelium of a IBH-affected

psittacine bind, which constitutes the first

description of this disease in a psittacine

from Europe.

An adult Yellow-naped Amazon parrot

(A rnazona ochrocephala) with anorexia,

slight yel!owish diarrhea and nasal mucus

secretion, died 48 hr after external nanes

were cleaned with physiological saline so-

lution. At necnopsy, a serous rhinitis was

observed. The most significant lesions were

hepatomegaly and a yellowish decolona-

tion of the liver. Aside from a yellowish

aqueous intestinal content, no other ab-

norma!ities were found.

Samp!es from various organs were fixed

in 10% buffered formalin and referred to

our laboratory. After being embedded in

paraffin, the samples were sliced into thin

sections (3 to 4 �tm thick) that were stained

by the hematoxy!in-eosin and Feulgen

techniques. For the ultrastructunal study,

small pieces of tissue were post-fixed in

osmium tetroxide, embedded in Epon 812,

sliced into 60 nm sections and contrasted

with uranyl acetate and lead citrate.

The histopathological study of the liven

revealed extensive fatty degeneration and

multifocal necrotic hepatitis with mono-

nuclear cells infiltrate (lymphocytes and

monocytes). The nucleus of some hepa-

tocytes and Kupifen cells were enlarged

and showed peripheral margination of the

chnomatin and basophilic inclusion bodies

(Fig. 1). The Feulgen positive reaction of

these inclusion bodies suggested that they

were the result of a DNA virus-infection.

The small intestine showed shortened

villi, with numerous intraepithelial lym-

phocytes. Numerous apical and mild-villan

enterocytes, especially in jejunum, had en-

larged, rounded nuclei with mangination

of the chromatin and large inclusion bod-

ies (Fig. 2). The majority were located in

the center of the nucleus and had a clean

peripheral halo. In other cases, the inclu-

sion bodies occupied the whole nucleus,

similar to those observed in hepatocytes.

Ultrastructurally, hexagonal viral par-

ticles, 60 to 75 nm in diameter, and mature
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Fi;uiw 2. Basophilic inclusion bodies in enterocytes (arrow) and intraepithelial lymphocytes (arrowhead)

in the jejunum of an Amazon parrot. H&E. Bar = 20 tim.

FIGuRE 1. Basophilic inclusion bodies in an hepatocyte (arrow) of an Amazon parrot. H&E. Bar = 20 sm.
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FIGURE 3. Adenovirus-like particles in an enterocyte inclusion body of an Amazon parrot. Bar = 2 �sm;
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Insert = 100 nm.

viral particles containing electrodense nu-

cleoids, were observed in hepatocytes,

Kupffer cells and in the epithelium of small

intestine.

The lesions and inclusion bodies ob-

served at the ultrastructura! level in this

case are similar to those described in birds

affected with IBH (Si!eo et a!., 1983;

Coussement et a!., 1984; Ride!!, 1984; Scott

et a!., 1986; Pass, 1987; Mon et a!., 1989;

Sche!!ing et a!., 1989) and the ultrastruc-

tuna! study revealed adenovirus-like-par-

tides as the aetiologic agents of the dis-

ease (Si!im et a!., 1977; Si!eo et a!., 1983;

Scott et a!., 1986; Mon et a!., 1989; Schel-

ling et a!., 1989).

The pathological changes observed in

this case do not allow confirmation of the

adenovira! infection as the primary cause

of the disease. The stress conditions im-

posed on the bird in order to clean the nasal

mucus could have activated a latent ade-

noviral infection (Si!eo et a!., 1983; Low-

enstein and Fry, 1985).

In Pacheco’s disease, produced by a hen-

pesvirus, intranud!ean inclusion bodies are

also present in hepatocytes (Panigrahy and

Grumbles, 1983). These IIB’s are usual!y

acidophilic although in recent studies they

have been described as acidophilic and ba-

sophilic (Scott et a!., 1986). The presence

of IIB’s caused by adenovirus in the in-

testinal epithelium of psittacine birds af-

fected with IBH has not been described

previously.

We wish to acknowledge the excellent

assistance of T. Moyano, Chief of the De-

partment of Electron Microscopy, Univer-

sity of C#{243}rdoba.
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