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ABSTRACT: A red-tailed hawk (Buteo jamai-
censis) with signs of respiratory distress and di-
arrhea was captured in the Manchac Wildlife
Management Area, Louisiana (USA) and died
the following day. At necropsy, the carcass was
emaciated and there were splenomegaly, and
fibrinous pericarditis, airsacculitis, and perihep-
atitis. Microscopically, there were fibrinous
pericarditis and airsacculitis, myocardial necro-
sis, necrotizing hepatitis, splenic necrosis with
reticuloendothelial cell hyperplasia, interstitial
pneumonia and focal pancreatic necrosis. Intra-
cytoplasmic chlamydial inclusion bodies were
noticed in macrophages in the fibrinous exudate
covering air sac and pericardium, and in spleen,
liver, heart, lung, and pancreas. Schizonts com-
patible with a Sarcocystis sp.-like protozoon were
present in the walls of air capillaries in the lung.
A Chlamydia sp.-like organism was isolated in
embryonating chicken eggs and cell culture and
identified as C. psittaci with immunofluorescent
staining.

Key words: Chlamydiosis, Chlamydia psit-
taci, ornithosis, sarcocystosis, Sarcocystis spp.,
red-tailed hawk, Buteo jamaicensis, falconi-
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Chlamydiosis is a naturally occurring,
contagious, systemic disease of birds and
mammals, including man. It is caused by
the obligate intracellular bacterium Chla-
mydia psittaci, the numerous strains of
which are known to vary in their patho-
genicity for different avian and mamma-
lian hosts (Page and Grimes, 1984). Infec-
tion has been documented in over 140 wild
bird species representing at least 17 orders.
Psittaciformes, Passeriformes, Charadri-
iformes, Anseriformes, and Columbifor-
mes have been most extensively studied
and include 76% of the recorded cases
(Burkart and Page, 1971; Keymer, 1974).

Information on the prevalence of chla-
mydial infection in free-living birds of prey
is limited. In an extensive survey for chla-
mydial infection in birds along the Cas-

pian Sea (USSR) 6 species of Falconi-
formes, including the European black
vulture (Aegypius monachus), black kite
(Milvus korschun), common kestrel (Falco
timunculus), northern harrier (Circus cy-
aneus), marsh harrier (Circus aerugi-
nous), and common buzzard (Buteo bu-
teo), and a single species of Strigiformes,
the short-eared owl (Asio lammeus), were
seropositive for C. psittaci on the comple-
ment fixation test (cited in Burkart and
Page, 1971). In a serosurvey for chlamydi-
al infection in birds of prey in France, 16
positive and five suspect reactors were
found by complement fixation among 65
serum samples from raptors of unspecified
species (Lepoutre et al., 1983). With the
exception of a report of chlamydiosis in a
bald eagle (Haliaeetus leucocephalus)
(Brand, 1989), reports of clinical chla-
mydiosis in free-living raptors are lacking.
The present study describes a case of chla-
mydiosis in a free-living red-tailed hawk
(Buteo jamaicensis).

An immature female red-tailed hawk
was found alive on 1 March 1989 on a
canal within the Manchac Wildife Man-
agement Area, St. John Parish, Louisiana
(80°13'N, 90°25'W). The bird was alert but
unable to fly and showed signs of respi-
ratory distress. Evidence of diarrhea was
present at the site of collection. The bird
died the day following capture. On 3
March, the carcass was submitted to the
School of Veterinary Medicine (Louisiana
State University, Baton Rouge, Louisiana
70803, USA) by the Louisiana State De-
partment of Wildlife and Fisheries for
necropsy.

At necropsy, the carcass was extremely
emaciated and there was severe pedicu-
losis. The pericardium and air sacs were
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FIGURE 1.

Transmission electron micrograph of
lung of a red-tailed hawk. Chlamydia psittaci inclu-
sion containing elementary (E) and reticulate bodies
(R). Bar = 4.5 um.

thickened, opaque, and covered by fibrin-
ous exudate. The liver was covered by fi-
brinous exudate, and there was spleno-
megaly.

Representative samples of trachea, air
sac, lung, heart, pericardium, liver, spleen,
kidney, and pancreas were fixed in 10%
buffered formalin solution for histologic
examination and stained with hematoxylin
and eosin. Paraffin-embedded lung was
deparaffinized and processed for trans-
mission electron microscopy. Liver sam-
ples and swabs of pericardium and cloaca
were routinely cultured for aerobic bac-
teria. Impression smears of liver were
stained with Gimenez to identify chla-
mydial organisms. For chlamydial isola-
tion, liver was homogenized and inoculat-
ed into 6-day old embryonating chicken
eggs. Yolk sac was harvested from embryos
with evidence of infection, homogenized,
and subpassaged onto Vero cells. Cell cul-
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FIGURE 2. Transmission electron micrograph of
schizont of Sarcocystis sp.-like protozoon in lung.
Merozoites lie free in the cytoplasm of an unidentified
cell in the wall of an air capillary and are not sur-
rounded by a parasitophorous vacuolar membrane.
The parasitized cell lies between two capillaries (C).
Merozoites contain a large nucleus and numerous mi-
cronemes. Bar = 2.5 um.

tures were stained with C. psittaci fluo-
rescent antibody conjugate (National Vet-
erinary Services Laboratory, Ames, lowa
50010, USA) at 72 hr post inoculation. Lead
levels in formalin-fixed liver and kidney
were determined by atomic absorption.
Microscopically, lesions were seen in the
air sacs, pericardium, heart, liver, spleen,
lung and pancreas. The air sacs and peri-
cardium were covered by fibrinous exu-
date admixed with macrophages which
contained basophilic intracytoplasmic
chlamydial inclusion bodies. A similar ex-
udate with macrophages containing chla-
mydial inclusion bodies covered the epi-
cardium. The myocardial interstitium was
hypercellular and some interstitial cells
contained chlamydial organisms; multiple
foci of myocardial necrosis were present.
Diffuse hepatocellular vacuolar degener-
ation, multiple foci of necrosis often in-
filtrated with macrophages or mixed in-
flammatory cells, and mixed cellular
perivascular infiltrations were present in
liver. Sinusoidal lining cells were promi-
nent and most sinusoidal lining cells, as
well as many cells in the necrotic foci,
contained chlamydial inclusion bodies.
Reticuloendothelial cell hyperplasia, lym-
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phoid necrosis, and necrotic cellular debris
were noticed in spleen. Numerous reticu-
loendothelial cells in the spleen contained
chlamydial organisms. In the lung, there
was perivascular edema with thickening
of air capillary walls and macrophage ac-
cumulation in the air capillary lumens.
Many pulmonary macrophages contained
chlamydial organisms. In addition, single
merozoites and schizonts which were com-
patible with a Sarcocystis-like protozoon
were present in air capillary walls. A focus
of necrosis infiltrated with macrophages
containing chlamydial organisms was no-
ticed in the pancreas.

Intracellular organisms compatible with
Chlamydia spp. (Fig. 1) (Wyrick and
Richmond, 1989) and a Sarcocystis sp.-like
organism (Fig. 2) (Dubey et al., 1989) were
observed in the lung by transmission elec-
tron microscopy. Merozoites, either single
or as groups in a schizont, of the Sarco-
cystis sp.-like organism were found free
within the cytoplasm of cells in the air
capillary walls and were not surrounded
by a parasitophorous vacuolar membrane.
Parasitized cells could not be identified but
were in close proximity to vessels. The
merozoites contained numerous micro-
nemes but lacked rhoptries.

Chlamydia sp.-like organisms were ob-
served in Gimenez-stained impression
smears of liver and Giemsa-stained im-
pression smears of yolk sac from eggs in-
oculated with liver. The organism was
identified as C. psittaci in cell culture with
immunofluorescent staining. No bacterial
growth was obtained from the liver and
pericardium and only the usual intestinal
flora grew from the cloacal swab. Levels
of lead in liver (0.40 ppm) and kidney
(0.28 ppm) were considered insignificant
(Reiser and Temple, 1981).

The paucity of reports of chlamydiosis
in free-living birds of prey suggests that
raptors are relatively resistant to disease
caused by chlamydial infection. However,
an epizootic of chlamydiosis in captive
raptors has been described recently (Fow-
ler et al., 1990). Several red-tailed hawks

which died during the epizootic had le-
sions similar to the hawk in this report.

The source of chlamydial infection in
this bird is unknown. Red-tailed hawks,
especially immature birds, prey mainly on
mice and other small rodents (Brown and
Amadon, 1968), but birds are occasionally
consumed (Sprunt, 1955). A large colony
of domestic pigeons (Columbia livia) roosts
under a bridge near the site where this
hawk was collected. As domestic pigeons
are frequently infected with Chlamydia
sp., they could represent the source of in-
fection for this hawk. Another red-tailed
hawk with similar signs was captured in
the same vicinity a week previously but
escaped from captivity.

The Sarcocystis sp.-like organism may
have been responsible for some of the
changes in the lung and may have con-
tributed to the pulmonary insufficiency.
Sarcocystis spp. was reported in skeletal
muscle of an immature female red-tailed
hawk, but no clinical significance was es-
tablished (Ward, 1975).

Although the incidence of chlamydiosis
in raptors appears to be low, falconers and
the staffs of raptor rehabilitation units
should exercise caution when handling sick
birds or engaging in activities requiring
close contact with raptors. The wildlife
agent who found this bird developed in-
fluenza-like symptoms 7 days after han-
dling the bird. Although this individual is
suspected to have contracted chlamydiosis
from this bird, a diagnosis of chlamydiosis
was not confirmed.

The authors thank Mary Ard for assis-
tance with electron microscopy and pho-
tography.
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