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ABSTRACT

Hemagglutination-inhibition (HI) tests of serum samples from
51 bighorn sheep (Ovis canadensis) and 4 bighorn.domestic hybrid
sheep from Wyoming and Montana revealed bovine myxovirus parain-
fluenza-3 antibody titers of 1:20 or greater in 6 animals. The serums
of two bighorns with pneumonia were negacive for neutralizing antibo-
dies against IBR virus and the serums of 9 animals failed to show
significant titers against 2 strains of human Asian influenza virus. Tis-
sue cultures of nasal swabs and lung tissue were negative for cytopa-
thogenic effects and hemadsorption.

INTRODUCTION

Soon after the introduction of
domestic livestock into the Roeky
Mountain region herds of the once
abundant bighorn sheep (Ouvis ca-
nadensis) were reduced to a few
scattered groups. Although ecolo-
gical restrictions were important
in this reduction, discase agents
carried by the livestock and appar-
ently introduced to the sheep took
a heavy toll. An epizootic deserib-
ed as ‘‘seab™ (1880-1900) was fol-
lowed by outbreaks of pneumonia
which have persisted until the pre-
sent time (Baillie-Grohman, 1882;
Buechner, 1960 ; Honess and Frost
1942; Marsh, 1938; Moser and
Pillmore, 1954; Packard, 1946;
Smith, 1956; and Wright, et al.,
1933).

The discovery of the lungworm
Protostrongylus stilesi in bighorn
sheep in 1927 led some investiga-
tors to implicate this parasite as a
predisposing factor to a usually
fatal bacterial infection (Marsh,
1938). However, the epizootiology
and pathology of the verminous
and bacterial diseases have not al-
ways supported this theory. Thus,
the involvement of viral agents
was considered.

The pneumonia was  generally
acute, running a short fatal course
in lambs but occasionally bhecame
chronie in older animals that sur-
vived the acute stage. (‘aptive ani-
mals were treated with intravenous
or intramusular injections of exyte-
tetracyeline, penicillin, streptomy-
cin and tylosin which gave only
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temporary  relief  from elinical
signs. Acute injections were cha-
racterized by fever, hyperpnea,
anorexia, and depression. As the
condition beecame chronie intermit-
tent coughing developed and dy-
spnea oceurred in the terminal
stages. Recurrence of the disease
after antibiotie treatment usually
resulted in death of the animals.
Preliminary studies on the role of
viruses in the pneumonia complex
in bighorn sheep have been com-
pleted and the results are report-
ed.
MATERIALS AND METHODS

Serum samples from 55 bighorn
sheep were tested for hemagglutina-
tion-inhibiting (HI) antibodies against
bovine myxovirus parainfluenza-3 (SF-
4 virus) with a method previously
described (Woods, et al., 1961). The
source of the animals (Fig. 1) was as
follows: 9 rams from Montana; 25
animals live-trapped from a wild herd
in Wyoming; 17 captive Wyoming
animals including 3 showing signs of
pneumonia; 4 bighorn-domestic hy-
brid sheep. The Montana sheep were
mature rams taken from Wild Horse
Island in Flathead Lake and the Na-
tional Bison Range near Moiese. The
Wyoming animals were primarily ma-
ture ewes plus a few lambs and young
rams. All were obtained from the
Wind River Mountains, and some
were being kept in captivity at the
Sybille Experimental Unit when the
blood samples were taken. Two of the
pneumonic captive bighorns were also
tested for infectious bovine rhino-
tracheitis (IBR) antibodies, and se.
rums from the 9 Montana sheep were
tested against 2 strains of human
Asian influenza virus-A./Japan/305/57
and A:/Japan/170/1962. The methods
were described previously (Woods et
al., 1962).

Nasal swabs from 22 of the live-
trapped Wyoming bighorns and 13 of
the captive animals were cultured on
bovine embryonic tissue for cytopa-
thogenic agents. Swabs, received froz-
en in Hank’s solution, were thawed
and 0.2 cc inoculated into 2 tubes of
primary bovine kidney tissue maintain-
ed in medium 199. The tubes were
placed on a roller drum at 35 C for 7

35

days and then removed and examined
for cytopathic effect (CPE). The fluid
was then removed, the cell sheet
washed twice with phosphate buffer
and 0.2 ml. of 0.59% guinea pig red
blood cells were added to each tube.
The tubes were incubated in a sta-
tionary position at 4 C for 30 minutes
and then observed microscopically for
red cell hemadsorption.

Lung tissue from 15 animals was
ground with a sterile mortar and
pestle to a 10¢% suspension by weight
with sterile sand and medium 199.
Four tubes of bovine kidney ce!l mo-
nolayers were each inoculated with
0.2 ml. of this suspension. The evalu-
ation of the results was described
above.

Brain-heart infusion agar was also
inoculated from the nasal swabs.

RESULTS

Only one of the Montana big-
horns showed an HI titer greater
than 1:10 against SEF-4 antigen.
This was a T7-yvear-old ram from
the National Bison Range, which
had a titer of 1:20. Titers against
both strains of human Asian in-
fluenza  viruses were less  than
1:10. The only detectable IIT titers
against SKF-4 virus in the Wyom-
ing bighorns were in 3 wild live-
trapped mature ewes (1:80, 1:80
and 1:160) and in 2 captive ani-
mals: a mature ewe (1:80) and a
hybrid ram (1:160). None of the
5 animals earrying significant ti-
ters were showing signs of pneu-
monia at the time the blood sam-
ples were drawn. No neutralizing
antibodies against 1IBR virus were
demonstrated. All tissue eculture
results were negative for ('PE or
hemadsorption,

Bacteria resembling Pasteurella
sp. brochemically and morphologi-
cally were isolated from the lungs
of the 3 captive animals which had
pneumonia. All bacterial cultures
from nasal swabs were negative
for similar bacteria.
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DISCUSSION

It is of interest that the hybrid
ram  carryving the 1:160 titer
against SKF-4 virus had heen place-
ed in a pasture with 16 bhighorn
ewes and lambs 2 weeks prior to
the oceurrence of pneumonia in
the ewes. This resulted in the even-
tual loss of the entire group of
bighorns. The bighorns had been
trapped from the wild and releas-
ed into the pasture 8 months prior
to the outbreak.

Domestic  livestock inhabiting
the summer and winter ranges of
the wild sheep during the summer
could provide a source of infection
of SI-4 virus or other pathogenic
organisms. Pathogens may have
been introduced into the captive

Figure 1.
respiratory virus infections (1) Wildhorse Island, (2) National Bison Range,
(3) Wind River Mountain trap site, (4) Sybille Experiment Unit.

Vol. 2, April, 1966

herd either by contact with infeet-
ed live-trapped bighorns, humans
who were intermediate carriers, or
domestic calves and sheep inhabit-
ing nearby corrals and pastures.
Mule deer in (‘olorado had anti-
bodies  against TBR  virus and
were found to be susceptible to ex-
perimental infecetion (Chow and
Davis, 1964). Wild deer have been
reported to have HI antibodies
against both the bovine and hu-
man strains of myxovirus parain-
fluenza-3  (Shah, eof al, 1965;
Woods and Marquis, unpublish-
ed), and against bovine virus diar-
rhea (Kahrs ef al, 1964). Wild
reindeer in Sweden and a captive
herd in the United States showed
no antibodies against the virus
(Bakos and Dinter, 1960; Bolton

Locations of bighorn sheep that were eramined for evidence of
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and Murray, 1964). A California horn sheep killed by hunters or
rescarch worker was not able to from adult speeimens the lung-
demonstrate  viral agents from worm of P. rushi (Forrester,
specimens  of  lungs from big- 1965).
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