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Sarcocystis sp. in Mountain Goats (Oreamnos americanus) in
Washington: Prevalence and Search for the Definitive Host

William J. Foreyt, Department of Veterinary Microbiology and Pathology, Washington State University, Puliman,

Washington 99164, USA

ABSTRACT: During October and November
1986, Sarcocystis sp. was detected in 24 of 56
(43%) tongues from hunter-killed mountain goats
(Oreamnos americanus) in Washington (USA).
Sarcocysts had an unusual sessile polyp-shaped
branched wall. Mean size of 154 sarcocysts was
71.3 x 37.8 um (range, 20 to 248 x 10 to 120
um), and the mean intensity was 2.3 (range, 1
to 28). In an attempt to identify the definitive
host, infected tongues were fed to four coyotes
(Canis latrans), eight domestic dogs, four do-
mestic cats, three bears (Ursus americanus), two
raccoons (Procyon lotor), two martens (Martes
americana), two fishers (Martes pennanti), three
skunks (Mephitis mephitis), five mink (Mustela
vison), five ferrets (Mustela putorius), one pig-
tail macaque (Macaca nemestrina), two red-
tailed hawks (Buteo jamaicensis) and one great
horned owl (Bubo virginianus). Oocysts or spo-
rocysts were not detected in the feces of any
host for =20 days after ingestion of the infected
meat. The definitive host for Sarcocystis sp. in
mountain goats was not identified.

Key words: Sarcocystis sp., mountain goat,
Oreamnos americanus, prevalence, definitive
host, experimental infections.

Sarcocystis spp. of ruminants are obli-
gate two-host parasites that are commonly
detected as sarcocysts in striated muscles
(Dubey, 1976; Frenkel et al., 1979; Levine
and Tadros, 1980; Levine, 1986; Levine
and Ivens, 1986; Dubey et al., 1988). Car-
nivorous animals are definitive hosts that
complete the life cycle by ingesting sar-
cocysts in infected meat. Ruminant inter-
mediate hosts become infected by ingest-
ing sporulated oocysts or sporocysts from
the feces of infected carnivores.

Although Sarcocystis spp. have been de-
scribed from a variety of wild ruminants
(Dubey et al., 1988), there is only a single
survey of Sarcocystis sp. in mountain goats
(Oreamnos americana). In the one survey
in Alberta (Canada), 11 of 15 mountain
goats were infected, but details regarding
the sarcocysts were not reported (Mahrt
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and Colwell, 1980). The present study was
undertaken to determine the prevalence
and intensity of Sarcocystis sp. in moun-
tain goats in Washington (USA), and an
attempt was made to determine its defin-
itive host.

Prior to the mountain goat hunting sea-
son in 1986 in the state of Washington, all
modern firearms hunters with permits (n
= 200) were sent a letter requesting the
tongue from their goat if they were suc-
cessful in killing a goat. Hunters were asked
to chill the tongue on ice and send the
tongue with an ice pack by priority mail
or bus to Washington State University
(Pullman, Washington 99164, USA). When
tongues were received, sections approxi-
mately 1.5 x 1.5 x 0.5 cm were removed
from the dorsal anterior one-third and from
the dorsal posterior one-third of the tongue
for the histological sectioning, and the re-
maining parts of the tongue were stored
at 4 C. Tongues were examined for sar-
cocysts the same day they were received
after processing the tissues with a rapid
freeze stain technique. The sections of
tongue were mounted on brass chucks with
Tissue-Tek O.C.T. compound (Miles Lab-
oratories, Inc., Elkhart, Indiana 46515,
USA), frozen at —30 C for 3 to 4 min,
sectioned at 6 um, and mounted on a sub-
slide with potassium dichromate and gel-
atin. Tissues were then fixed in a mixture
of methanol (25 ml), formaldehyde (15 ml)
and acetic acid (6 drops) for 3 to 4 min,
and then stained with Mayer’s hematox-
ylin for 3 min and eosin for 15 sec. Pre-
pared tissues were examined microscopi-
cally at 100 x and the number of sarcocysts
per cm? was determined. Length and width
of sarcocysts were measured. For electron
microscopy, small cubes of formalin-fixed
tissue were transferred to 2% gluteralde-
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FIGURE 1. Areas in Washington where mountain
goats were collected. Numbers indicate number of
sarcocysts per cm? of tongue.

hyde in 0.1 M cacodylate buffer, and then
to buffer alone. Postfixation in 1% osmium
tetroxide was followed by embedding in
Epon 812 (Polysciences, 400 Valley Road,
Warrington, Pennsylvania 18976, USA).
Thin sections were mounted on grids, con-
trasted with 0.25% lead citrate and 2.0%
uranyl acetate suspended in absolute
methanol, and viewed with a transmission
electron microscope (Hitachi 600, Hitachi,
Santa Clara, California 95044, USA).

When sarcocysts were observed in tis-
sue, the corresponding tongue that was
stored at 4 C was sliced in 2 to 4 cm?
sections and fed to one or more animals or
birds that were maintained in the animal
holding facilities at Washington State Uni-
versity. At least 25 g of tongue were fed
to each host. Infected tongues were fed to
four coyotes (Canis latrans), eight do-
mestic dogs, four domestic cats, three bears
(Ursus americanus), two raccoons (Pro-
cyon lotor), two martens (Martes ameri-
cana), two fishers (Martes pennanti), three
skunks (Mephitis mephitis), five mink
(Mustela vison), five ferrets (Mustela pu-
torius), one pig-tail macaque (Macaca ne-
mestrina), two red-tailed hawks (Buteo ja-
maicensis) and one great horned owl (Bubo
virginianus). All hosts except the raptors
had been in captivity since they were born
and had not eaten meat for at least 60 days
before ingesting the mountain goat
tongues. Oocysts or sporocysts were not
observed in feces of any animal or bird
prior to feeding the meat.

Feces were collected from the hosts on
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FIGURE 2.

Sarcocystis sp. in section of tongue
muscle of a mountain goat. H&E.

the day of feeding, and 10 and 20 days
after feeding the tongue tissue. A modified
fecal flotation technique (sugar solution,
specific gravity = 1.27) was used to isolate
oocysts or sporocysts in feces (Foreyt,
1986a). Slides were examined at 400 x .
Sarcocystis sp. was detected in 24 of 56
(43%) of the tongues examined. Geograph-
ic localities for positive and negative sam-
ples in Washington are illustrated in Fig-
ure 1. Positive samples were present in 10
of 13 counties represented. Mean intensity
of sarcocysts/cm? of tissue was 4.25 (range
= 1 to 28). Mean size of sarcocysts (n =
154) in tongue muscle was 71.3 x 37.8 um
(range, 20 to 248 x 10 to 120 um). Mi-



croscopically sarcocysts resembled sarco-
cysts from other ruminant species (Fig. 2);
however, at higher magnification (2,000 to
10,000 x ), unusual sessile polyp branching
of the cyst wall was observed (Figs. 3, 4).
The branching cell wall was approximate-
ly 5 um in diameter.

QOocysts or sporocysts of Sarcocystis sp.
were not detected in feces of any mammal
or bird fed infected tongues from moun-
tain goats. The definitive host of Sarco-
cystis sp. in mountain goats was not de-
termined.

Prevalence of Sarcocystis sp. (43%) in
mountain goats in Washington was of suf-
ficient magnitude and distribution that the
definitive host must be present in western
Washington. Likely definitive hosts are ca-
nine and feline species, particularly dogs,

Downloaded From: https://bioone.org/journals/Journal-of-Wildlife-Diseases on 15 Jul 2024
Terms of Use: https://bioone.org/terms-of-use

SHORT COMMUNICATIONS 621

ol o

4 2
- ™ ica.‘!

FIGURE 3. Transmission electron micrograph of Sarcocystis sp. sarcocyst in the tongue muscle of a
mountain goat. Hme, host muscle cell; Scw, sarcocyst cell wall; Bz, bradyzoite.

coyotes and cats, or other carnivores such
as black bears, raccoons and skunks. Al-
though pieces of tongue from at least two
infected goats were fed to each host, it is
possible, but unlikely, that some sarcocysts
were not viable. Only a few of the tongues
received were odorous, with most of the
tongues appearing fresh. In 1986, 125
mountain goats in Washington were killed
by hunters, and 56 tongues (43%) were
submitted.

The Sarcocystis sp. detected in the
mountain goats that we examined is an
unusual species when compared to existing
descriptions of known species (Dubey et
al., 1988). Most notable is the cyst wall
which appears to be distinctly branched
with individual sessile polyp-shaped pro-
jections. This type of cell wall has been
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Transmission electron micrograph of

FIGURE 4.
the wall of Sarcocystis sp. in the tongue muscle of a
mountain goat. Bew, branching cyst wall; Bz, bra-
dyzoite; Hme, host muscle cell.

classified as Type 24 (Dubey et al., 1988),
and has not been observed in other known
Sarcocystis sp. (Mehlhorn et al., 1976;
Dubey et al., 1988).

Sarcocystosis in cattle caused by Sar-
cocystis bovis can be a lethal disease. Schi-
zogony in muscles causes rupture of blood
vessels, anemia, incoordination and death
(Briggs and Foreyt, 1985; Foreyt, 1986b).
The impact of Sarcocystis sp. infection in
mountain goats is unknown; however, there
is the potential of Sarcocystis sp. as a mor-
tality factor. The state of Washington has
approximately 6,000 to 8,000 mountain
goats, but mortality factors are essentially
unknown (Johnson, 1983; Foreyt and
Leathers, 1985; Dunbar et al., 1986). Fur-
ther studies will clarify the importance and
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epizootiology of Sarcocystis sp. in moun-
tain goats.
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