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Herpesvirus-like Infection in Black-footed Penguins

(Spheniscus demersus)

A. L. Kincaid,' T. E. Bunton,'*> and M. Cranfield,? ' Division of Comparative Medicine and Department of Pathology,
The Johns Hopkins University School of Medicine, Baltimore, Maryland 21205, USA; 2 The Baltimore Zoo, Druid Hill
Park, Baltimore, Maryland 21217, USA. 3 Author to whom reprint requests should be addressed

ABSTRACT: A herpesvirus-like infection is de-
scribed in the black-footed penguin (Spheniscus
demersus). Clinically, the infection was char-
acterized by debilitation and respiratory dis-
tress. Histopathological lesions were confined to
the respiratory tract and consisted of inflam-
mation and syncytial cell formation with Type
A intranuclear inclusions in sinuses, trachea, and
mainstem bronchi. Electron microscopy dem-
onstrated polyhedral viral particles 80-140 nm
in size consistent with Herpetoviridae. The le-
sions resembled those seen in infectious laryn-
gotracheitis.

Key words: Spheniscus demersus, black-
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There have been few reports of viral
infections in aquatic marine birds and these
infections were primarily in populations
of wild birds (Stoskopf and Kennedy-Stos-
kopf, 1986). Although described in many
species of birds including poultry, water-
fowl, gamebirds, pigeons, psittacines, rap-
tors, and wading birds (Cornwell et al.,

FIGURE 1.

1967; Potgieter et al., 1979; Docherty and
Henning, 1980; Biggs, 1982; Crawshaw and
Boycott, 1982), herpesvirus infection has
been reported only once in a marine bird,
a cormorant (Biggs, 1982). This report de-
scribes a herpesvirus-like infection in two
black-footed penguins (Spheniscus de-
mersus) and a suspected herpesvirus in-
fection in a third penguin.

A 9-yr-old female penguin from the Bal-
timore Zoo (Druid Hill Park, Baltimore,
Maryland 21217, USA) was submitted for
necropsy. She was 6 mo postquarantine
and after laying two eggs seemed weak,
pale and had a decreased appetite. The
penguin was placed on prophylactic ma-
larial treatment (Chloroquine, Biocraft
Laboratories, Inc., Elmwood Park, New
Jersey 07407, USA; Primiquine, Winthrop
Laboratories, New York, New York 10016
USA) (Stoskopf and Beier, 1979) and an-
tibiotics (Tribrissen, Diamond Laborato-
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Bronchial epithelium with budding syncytial cells (arrow) in a black-footed penguin; mixed

leukocyte infiltrates are seen in the submucosa and mucosa. H&E.
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FIGURE 2.
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Epithelial cell nuclei (N) with intranuclear viral particles (closed arrowhead) and enveloped

virions in the extracellular space (open arrowhead from a black-footed penguin); insert depicts enveloped

virions.

ries, Des Moines, lowa 50317, USA; Gen-
tocin, Schering Corporation, Kenilworth,
New Jersey 07033, USA) and placed in
intensive care with oxygen. The bird re-
fused to eat and regurgitated fish when
hand fed and died 2 days after treatment
began.

A 1%-mo-old male penguin was necrop-
sied following a 9-day history of dyspnea
unresponsive to antibiotics (Tribrissen and
Gentocin) and antifungal agents (Ampho-
tericin B, Squibb and Sons, Princeton, New
Jersey 08540, USA). An additional 2-mo-
old penguin (sex undetermined), hatched
at the zoo, was submitted for necropsy prior
to the female. It had a 2-day history of
respiratory distress and died despite ther-
apy.

At necropsy, the only gross findings in
the older bird were a thick, tenacious, white
exudate patchily distributed over the tho-
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racic air sacs and diffusely reddened tra-
cheal mucosa. Cytologically, the exudate
contained mixed leukocytes and bacteria;
Streptococcus faecalis was cultured.
Impression smears of the liver, spleen and
lung were negative for malarial parasites.
The male chick had concretions in both
lung lobes measuring 1 cm in diameter.
On cut section, the concretions had a lam-
inated appearance with multiple spiny
projections from the outer surface. The
mass in the right lobe had ruptured through
the lung wall and caused a massive hem-
orrhage into the right side of the thorax.
Air sacs on the left side of the thorax were
cloudy with a purulent exudate. Clotted
blood was present in the trachea and
esophagus. Multiple bacteria were isolated
from the lung including Pasteurella mul-
tocida and Pseudomonas sp. The 2-mo-
old penguin had cloudy white air sacs and



very swollen pale tan kidneys. Tissues were
fixed in 10% buffered formalin and pre-
served for histologic examination.

Microscopically, all three birds had a
marked mixed cellular infiltrate consisting
of granulocytes, macrophages, lympho-
cytes, and plasma cells in the submucosa
and mucosa of the respiratory tract ex-
tending from the turbinates to the main-
stem bronchi (Fig. 1). Multiple foci of ne-
crosis and squamous metaplasia of the
respiratory epithelium were seen. Syncy-
tial giant cells in the epithelium of the
adult female and male chick contained eo-
sinophilic Type A intranuclear inclusions
characteristic of herpesvirus infection (Fig.
1). Although syncytial cells were present
in the air sacs and bronchi of the 2-mo-
old penguin, inclusion bodies were not seen.
Other lesions included tophi in the kidneys
of the adult female and 2-mo-old chick,
severe mycotic (Aspergillus flavus) gran-
ulomatous pneumonia in the 1%-mo-old
male, and moderate lymphocytic and plas-
macvtic infiltrates in the liver, pancreas,
and intestinal tract of the adult. Inclusion
bodies in other organs were not seen.

Small blocks of lung tissue from two birds
were routinely dehydrated, infiltrated and
embedded in Araldite (Polysciences, Inc.,
Warrington, Pennsylvania 18976, USA),
and sectioned for electron microscopy. By
electron microscopy (JEOL 100S electron
microscope, JEOL Limited, Tokyo, Ja-
pan), viral particles were seen in the nuclei
of the respiratory syncytial and epithelial
cells of the adult penguin (Fig. 2). Enve-
loped virions were present in the inter-
cellular spaces. Polyhedral viral particles
measured 80 nm and enveloped particles
were 140 nm (Fig. 2, inset). The mor-
phology and measurements were consis-
tent with those of the herpetoviridae. Viral
particles were not seen in cells from the
2-mo-old penguin.
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The lesions in these penguins closely re-
sembled those of infectious laryngotrache-
itis (LT) in poultry and other birds. This
infection is characterized by a severe nec-
rotizing laryngotracheitis and formation of
a tracheal pseudomembrane. Sinusitis,
bronchopneumonia and air sacculitis are
seen also in LT (Russell, 1983). Penguins
at the Baltimore Zoo are kept in an open
air exhibit and are exposed to free-flying
birds, but the exact source of the infection
has not yet been determined.

This study was supported in part by NIH
grants CA09393 and RR00130 and by
funds from the Baltimore Zoological So-
ciety.
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