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Red-tailed Hawks (Buteo borealis)
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University, Alabama 36849, USA. 2 Present address: U.S. Department of Agriculture, Agricultural Research Service,
Livestock and Poultry Sciences Institute, Zoonotic Diseases Laboratory, Bldg. 1040, BARC-East, Beltsville, Maryland
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ABSTRACT: The feces from 16 red-tailed hawks

(Buteo borealis) were examined by fecal flota-

tion for the presence of coccidial oocysts or spo-

rocysts. Oocysts of Caryospora uptoni were

found in five (31%), sporocysts of a Frenkelia
sp.-like coccidium were found in eight (50%),
and mixed infections with both species of coc-
cidia were found in three (19%) red-tailed hawks.

Neither oocysts nor sporocysts were found in six
(38%) red-tailed hawks. Sexual stages of C. up-
toni were found in the duodenum and jejunum

of a naturally infected red-tailed hawk. Sexual
stages were located in enterocytes on the distal
three-fourths of the vi!li. This study shows that

over 60% of red-tailed hawks may be passing
coccidial oocysts/sporocysts in their feces and

provides morphological information for diag-

nosing C. uptoni infections in histological sec-

tions.
Key words: Car yospora uptoni, Frenkelia

sp., coccidia, Apicomplexa, red-tailed hawk,

Buteo borealis, survey.

Little is known concerning the coccidia

found in red-tailed hawks, Buteo borealis.

The sporulated sporocysts of a Frenkelia

sp.-like coccidium (Henry, 1932, synonym

Isospora buteonis; Lindsay et a!., 1987)

have been found in the intestines of red-

tailed hawks. Species of Sarcocystis have

not been reported from these birds (Caw-

thorn et a!., 1984; Levine, 1986; Dubey et

a!., 1988). The definitive host for the Fren-

kelia spp. occurring in North America is

not known (Dubey et al., 1988). For these

reasons we refer to the sporulated sporo-

cysts found in red-tailed hawks as being

those of a Frenkebia sp. -like coccidium (see

Lindsay et a!., 1987). Oocysts of Caryos-

pora uptoni have been described from red-

tailed hawks (Lindsay and B!agburn, 1986).

Nothing is known of the life cycles or prev-

alence of these species in red-tailed hawks.

We report the prevalence of these two

species and the location and structure of

the sexual stages and oocysts of C. uptoni

in the intestine of a naturally infected red-

tailed hawk.

All red-tailed hawks examined in this

study were patients at the Auburn Uni-

versity Raptor Rehabilitation Center (Col-

lege of Veterinary Medicine, Auburn Uni-

versity, Alabama 36849, USA). The sex,

age and location from which each red-

tailed hawk was obtained were not avail-

able. Red-tailed hawks examined in this

study arrived at the center from January

1986 to May 1987 and had been in cap-

tivity for <1 wk. Birds were housed sep-

arately in cages and fed commercially pur-

chased chicken necks once daily. Feces

were examined using coverslip flotation in

Sheather’s sugar solution (Ernst and Benz,

1981).

A red-tailed hawk passing oocysts of both

C. uptoni and a Frenkebia sp.-like coccid-

ium was euthanized by intravenous in-

jection of an overdose of pentobarbital

(Beuthanasia-D, Schering Corporation,

Kenilworth, New Jersey 07033, USA). The

animal was suffering from a severe gun-

shot wound and could not be rehabilitated.

The intestinal tract was removed, infused

with, and fixed in 10% neutral buffered

formalin solution. Smears were made of

unfixed portions of the duodenum, jeju-

num and ileum; these were examined with

Nomarski interference contrast (NIC) mi-

croscopy. Sections of fixed intestine were

taken every 1 cm and processed for routine

histologic examination after staining with

hematoxylin and eosin (H&E). Selected in-

testinal sections were stained with PAS or

trichrome stains. Developmental stages

were measured with a calibrated ocular

micrometer. Measurements are expressed
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FIGURES 1-3. Sexual stages and oocyst of Caryospora uptoni in histological sections of the small intestine

of a naturally infected red-tailed hawk. H&E. 1. Microgamont and microgametes (arrows). 2. Macrogamont

(NIC). :3. Oocyst with contracted sporont (5). Note oocyst wall (OW).
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as means ± standard error of the mean

followed by the ranges in parentheses.

Twenty-five stages of each developmental

type were measured.

Oocysts of C. uptoni were found in five

(31%) and sporocysts of a Frenkelia sp.-

like coccidium were found in eight (50%)

red-tailed hawks. Mixed infections of both

species occurred in three (19%) red-tailed

hawks. Neither oocysts nor sporocysts were

observed in six (38%) red-tailed hawks.

Oocysts of C. uptoni were passed unspor-

ulated in the feces and were structurally

similar to those previously described

(Lindsay and Blagburn, 1986). Frenkelia

sp. -like sporocysts observed in the feces of

red-tailed hawks were 11.2 ± 0.10 by 8.5

± 0.12 �tm (10 to 12 by 7 to 9 �m) and

had a compact or dispersed sporocyst re-

siduum. Fully sporulated oocysts with two

sporocysts were occasionally seen in the

feces of hawks passing the Frenkelia sp.-

like coccidium.

Asexual stages of C. Uptofli were not

observed. Sexual stages of C. uptoni were

found in all small intestinal sections ex-

amined except the last seven (about 7 cm

from the ileocecal junction). Stages of the

parasite were not seen in the cecae, large

intestine or cloaca. Sexual stages were lo-

cated in enterocytes along the distal three-

fourths of the villi and were usually located

beneath the host cell nucleus. Immature

microgamonts were elongate or slightly

spherical and measured 24.4 ± 1.03 by

18.3 ± 0.77 �tm (16 to 35 by 10 to 24 �tm).

Mature m icrogamonts contained many

microgametes (Fig. 1) and measured 29.1

± 0.68 by 20.6 ± 0.78 � (25 to 37 by 14

to 32 am). Macrogamonts were ovoid,

elongate, or spherical (Fig. 2) and mea-

sured 17.4 ± 0.46 by 13.8 ± 0.40 �tm (14

to 21 by 10 to 17 �tm). Oocysts were spher-

ical or subspherical, contained a contract-

ed sporont (Fig. 3) and were 27.0 ± 0.39

by 24.2 ± 0.47 �m (23 to 30 by 20 to 29

�tm). The oocyst wall was approximately

1 �m thick. Sporonts were spherical and

measured 16.2 ± 0.20 by 15.7 ± 0.21 �m

(15 to 18 by 14 to 18 nm).

The Frenkelia sp.-like coccidium was

found in all small intestinal sections ex-

amined. It was not seen in the cecae, colon

or cloaca. In living smears observed with

NIC microscopy, the sporocysts of this

species were found to have a sporocyst re-

siduum but none was observed in H&E,

PAS or trichrome stained tissue sections.

The distribution and location of sexual

stages of C. uptoni in the small intestine

of the red-tailed hawk examined in our

study are similar to that reported for C.
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bubonis in experimentally infected great

horned owls (Bubo virginianus) by Caw-

thorn and Stockdale (1982). However,

oocysts observed in tissue sections in that

study were much smaller than C. uptoni

oocysts and did not have a contracted spo-

ront.

The distribution and location of the

Frenkelia sp.-like coccidium seen in this

study was similar to what we have previ-

ously reported (Lindsay et a!., 1987). How-

ever, in that study we did not examine

fresh tissues or feces and failed to find a

sporocyst residuum in the sporocysts of this

coccidium. Results of our study indicate

that the residuum is present but it is lost

during histological processing.
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by a grant from the College of Veterinary
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Suarez, and Joy Vaughan for technical as-

sistance. This is College of Veterinary
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