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Plasmodium IN A BALD EAGLE (Haliaeetus leucocephalus) IN

FLORIDA0]

EWS C. GREINER,0] DAVID J. BLACK0 and WILLIAM 0. IVERSON0]

Abstract: An injured mature bald eagle (Haliaeetus leucocep halus) was submitted for
treatment of gunshot wounds. Parasites resembling Plasmodium polare were
detected in the peripheral blood during routine examination. The eagle died from a
bacteremia secondary to necrotizing osteomyelitis. Due to the severity of the eagle’s
wounds, it was impossible to assess the impact of Plasmodium on the deterioration of

the eagle’s condition.

INTRODUCTION

Many infectious agents of both free
ranging and captive raptors have been
identified and characterized.7 Included
among them are hematozoon infections
caused by species of Haemoproteus,
Leucocytozoon, Plasmodium, Trypano-
soma, Babesia or Hepatozoon. 2,4,7,11

Plasmodium relictum has been reported
in peregrine falcons and gyrfalcons,8

kestrels,’#{176} as well as other Falconiformes
and Strigiformes9” in the United States.
To date, there have been no reports of
hemosporidian infections in the bald
eagle, Haliaeetus leucocephalus. This

communication reports a diagnosis of

Plasmodium in a bald eagle in Florida.

CASE HISTORY

A mature male bald eagle was brought
to the University of Florida, College of

Veterinary Medicine Teaching Hospital,
on 2 October 1978 for treatment of in-
juries and debilitation. The eagle, which
weighed 4.5 kg on admission, was found

along a road in north central Florida.
Physical examination and radiographic

examinations revealed that the bird had
extensive soft tissue damage due to the
invasion of maggots into gunshot
wounds. The injuries were surgically
debrided, and the eagle received both
topical and systemic antibiotics. On 27
November 1978 as part of routine treat-
ment, the eagle was anesthetized with
ketamine HC1 and a sample of blood was
taken from the alar vein for a complete

blood count. Intracellular inclusions
resembling parasites were noted in the

erythrocytes during the cell counting
procedure. On 6 December 1978, the eagle
was again anesthetized for purposes of
medical treatment, and a series of blood
smears was made and stained with

Giemsa. The eagle died from a
bacteremia secondary to necrotizing os-
teomyelitis on 8 December 1978.

A post mortem examination was per-
formed. Tissues were fixed in 10%

buffered formalin and processed for
microscopic examination and stained
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.4

3;

556 Journal of Wildlife Diseases Vol. 17, No. 4, October, 1981

with hemotoxylin and eosin, as well as

Giemsa.

RESULTS

On examination of blood smears, two
types of intracellular gametocytes were
observed. They were usually a little
shorter than the erythrocytes in which

they were located and infrequently were
wrapped slightly around the poles of the

host cell nucleus. The first type (Fig. 1)
filled the available space between the
erythrocyte (RBC) nucleus and RBC
membrane, whereas the periphery of th.

second type (Fig. 2) of gametocyte was
usually scalloped. Whether these two
forms represent normal and senescent
types of the same parasite or separate
taxa remains an enigma. The mean
number of pigment granules in the
microgametocytes was 8.8 (5 to 11) and
9.2(5 to 14) in the macrogametocytes. No
discernible difference was noted in the
pigment size, number, or distribution

between the two morphological forms.

Stained gametocytes revealed normal
sexual dimorphism.

Erythrocytic schizonts (Fig. 3) were
usually polar to sub-polar, rarely lateral,
and with few exceptions, were irregular
in shape. A few were elongate.
Merozoites numbered 8 to 14 with a mean
of 11.3. Pigment granules were clustered
into one mass, indicating the presence of

single parasites instead of multiple infec-

tions. Occasionally, schizonts were in
immature cells of the erythroid series, but
most appeared in mature erythrocytes.
Infected erythrocytes did not appear to

be hypertrophied, nor was the host cell
nucleus displaced. Sections of spleen,
liver, lung, kidney, and brain were ex-
amined microscopically for the presence
of exoerythrocytic schizonts. None was
found.

DISCUSSION

Bennett and Woodworth-Lynas’
recorded the following species of
Plasmodium from Falconiformes in their

VT

FIGURE 1. Macrogametocyte filling the space between the RBC nucleus and the

RBC limiting membrane.

FIGURE 2. Macrogametocyte with scalloped periphery.

FIGURE 3. Erythrocytic schizont containing 12 merozoites and a single cluster of
pigment granules.
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host-parasite catalogue: P. circum-
flexum, P. elongatum, P. fallax, P.
hexamenium-like, P. lophurae, P. polare,
P. pnaecox, P. relictum and P. subim-

maculatus. The blood stage morpholo-
gies of P. relictum, P. praecox and P.

subimmaculatus include round
gametocytes,6 unlike those seen in the
bald eagle. The circulating schizonts of

P. elongatum are not in mature
erythrocytes6 whereas the majority in

the present infection were in mature
RBCs. The erythrocytic schizonts were
equal to or larger than the parasitized
host cell nucleus, ruling out P. hex-

amenium; those of P. circumfiexum, P.
lophurae and P. fallax are elOngate”
whereas in the eagle elongate schizonts
were the exception.

The aforementioned characteristics
most closely resemble Plasmodium
polare Manwell, 1934. Some of the
schizonts in the eagle were larger than
those normally attributed to P. polare,

but most were very similar. The number

of merozoites per erythrocytic schizont
was correct for P. polare.6 The

gametocytes of P. polare are reported to
be similar to Haemoproteus, normally
thick forms filling the available host cell
cytoplasm. Because this is the first report
of any hematozoan from the bald eagle,
however, we do not know what host-
induced morphological changes might be

Acknowledgements

expected or what influence the host’s
compromised physiologic state might
impose.

Garnham� points out how little we
know about the distribution of P. polane,
mentioning only the type host (cliff

swallows, Pet nochelidon pyrrhonota)
and a report from falcons in Sicily. It has

been reported in ducks from North
America in recent studies conducted in
Canada2 and in two general blood sur-
veys in birds.”2 Unfortunately, the
latter two studies did not indicate which

hosts were infected with Plasmodium
polare, but the infected birds were not
Falconiformes.

A diagnosis of P. polane was made

based on the observations of
characteristics typical of P. polare in the
intraerythrocytic organisms present in
the blood smear. Unfortunately, the
eagle died before blood could be obtained
for attempted xenodiagnosis. Blood
smears were deposited (Accession
#68665) in the International Reference

Centre for Avian Haematozoa, Memorial

University of Newfoundland.

Due to the severity of the eagle’s
wounds, and the resultant com-
plications, it is impossible to state what
effect, if any, the P. polare infection had
on the clinical course. However, this
report clearly indicates that bald eagles
are susceptible to hematozoan infections.

We thank Jim Ellis and his staff at the Sante Fe Community College Zoo,

Gainesville, Florida, for their assistance and cooperation in housing and caring for

the eagle.
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