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A SEROLOGIC SURVEY OF PRONGHORNS IN ALBERTA
AND SASKATCHEWAN, 1970-1972

MORLEY W. BARRETT,* Alberta Department of Lands and Forests, Fish and Wildlife Division,

Lethbridge, Alberta, Canada T1H OH5.

GORDON A. CHALMERS, Alberta Department of Agriculture, Veterinary Services Division,

Lethbridge.

Abstract: To determine the exposure of free-ranging pronghorns (Antilocapra
americana Ord) to selected pathogens, serum samples were obtained from 33 live-
trapped animals from southwestern Saskatchewan in 1970, and from 26 and 51
animals from southeastern Alberta, in 1971 and 1972, respectively. Antibodies were
found to the agents of parainfluenza 3, bovine virus diarrhea, eastern and western
encephalomyelitis, infectious bovine rhinotracheitis and the chlamydial group. No
serologic reactors were found to the agents of bluetongue, epizootic hemorrhagic
disease, brucellosis, or leptospirosis (4 serotypes).

INTRODUCTION

Serologic surveys have been utilized
commonly to indicate the presence of
pathogens in many wildlife species. Fur-
thermore, Trainer™ has suggested that
certain species might be valuable senti-
nels in monitoring diseases of wildlife.
In Alberta, such investigations have cen-
tered on arbovirus activity in the snow-
shoe hare (Lepus americanus)™'** and
on serology in moose,®® (Alces alces).
Several researchers have reported on
serologic surveys of pronghorns in parts
of the United States'**'** but no simi-
lar work has been conducted in their
northern ranges.

In Canada, pronghorns occupy pri-
marily the native short grass prairie
biome in southeastern Alberta and sou-
thern Saskatchewan. They move con-
siderable distances between summer and
winter ranges and share their habitat
with domestic sheep, cattle and horses as
well as white-tailed deer (Odocoileus
virginianus), mule deer (O. hemionus),
elk (Cervus canadensis), and moose.
Consequently, the opportunity for con-

tact between pronghorns and other ru-
minants is great. Because pronghorns
move freely and regularly between Al-
berta, Saskatchewan and Montana, (M.
W. Barrett, unpublished data) their im-
portance as potential vectors and sentinels
of disease cannot be underrated. The
purpose of this paper is to report on a
3-year serologic survey of pronghorns in
Alberta and Saskatchewan, for the pre-
sence of antibodies to a number of viral
and bacterial pathogens. Such studies
are particularly timely in Alberta as we
have documented unusually low kid
production, during the years 1971 to
1973, inclusive.

MATERIALS AND METHODS

Pronghorns were live-trapped during
the fall months from 1970 to 1972.
Blood samples were drawn by jugular
venipuncture from captured pronghorns
and the resulting serum samples were
frozen until used. The 1970 blood sam-
ples were obtained from one herd of
pronghorns captured in southwestern

* Presently, Faculty of Graduate Studies and Research, Department of Zoology, University of

Alberta, Edmonton, Canada.
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Saskatchewan, while the 1971 and 1972
samples were obtained from animals cap-
tured in three different locations in
southeastern Alberta. Pronghorns from
different capture sites do not represent
completely distinct populations as some
mixing of tagged animals from the var-
ious sites has been documented. Tag
returns from antelope captured in Sas-
katchewan indicate that they have only
sporadic contact with the pronghorn
population sampled in Alberta. Con-
versely, frequent exchange occurs be-
tween the Alberta herds sampled in 1971
and 1972 and therefore these animals
should be considered essentially part of
the same population (M. W. Barrett, un-
published data). Antelope were aged
according to the tooth eruption and wear
technique.*

Serologic examinations were conducted
according to the following procedures:
1) modified direct complement fixation
test for bluetongue (BT)® using an
acetone-ether extracted mouse brain an-
tigen of California type 10 BT virus, and
eastern (EEE) and western (WEE) en-
cephalomyelitis’* using commercial anti-
gens;(0  2) hemagglutination-inhibition
test for parainfluenza 3 (PI.)* using SF,
antigen; non-specific inhibitors to hemag-
glutination were removed by absorption
in kaolin;* 3) virus neutralization test for
epizootic hemorrhagic disease (EHD)™
using the Alberta strain'® of EHD virus
in suckling mouse brains, infectious bo-
vine rhinotracheitis (IBR)" using anti-
gen strain 108@ and bovine virus diar-
rhea (BVD)* using the NADL-MD
strain of BVD antigen;® 4) agglutina-
tion tests for leptospirosis® using four
serotypes, and brucellosis;" and 5) direct
complement fixation tests*® for the
chlamydial group using antigen prepared
from yolk sac membranes inoculated
with the agent of enzootic abortion of
ewes.

Serum titers recorded for EEE, WEE,
PL, IBR, BVD, and the chlamydial
group are presented in the results. Serum

titers for the remaining microbial agents
tested are not presented and were con-
sidered negative based on the following
minimum criteria: 1) BT—1/5; 2) lep-
tospirosis— 1/10; and 3) brucellosis—
1/50. Sera for EHD were required to
neutralize 1.5 logi, or more virus to be
considered positive. Because little exper-
ience is available concerning the sero-
logic responses of pronghorns to speci-
fic microbial agents, titers which would
be considered low in domestic animals
are presented here to facilitate future in-
terpretation.

RESULTS

Clinical signs of disease were not
evident in any animal handled and no
attempts were made to collect material
for isolation procedures. Serologic reac-
tors were found to PI-, IBR, BVD, EEE,
WEE, and the chlamydial group (Table
1) but not to BT, EHD, brucellosis or
the Leptospira group (4 serotypes)
(Table 1).

Titers of the 17 reactors to EEE var-
ied from 1:5 (n=7), 1:10 (n=6), 1:20
(n=1), 1:40 (n=2), to 1:160 (n=1).
Similarly, the titers of 9 reactors to WEE
varied from 1:5 (n=3), 1:10 (n=2),
1:20 (n=1), 1:40 (n=2) to 1:160 (n=
1). The three reactors to BVD had titers
of 1:20. Three of the five reactors to
the chlamydial group had titers of 1:10
and the remaining two had titers of 1:5.

Antibodies to PI. were found in all 33
samples examined in 1970 but in none
of the 51 samples examined in 1972. The
1970 titers were regarded as significant
and are presented in Table 2. The high-
est titers were found in mature animals
but conversely, not all mature animals
had high titers.

Similarly, 29 IBR reactors were found
in the 1970 samples (Table 2) while the
1971 and 1972 sera were negative. A
larger percentage of samples with IBR
antibodies and the highest individual

[@ Beckman Instruments, Inc., Fullerton, Calif., U.S.A.
2 Veterinary Services Branch, Edmonton, Alberta.

(@ National Animal Dis. Lab., Ames. Iowa.
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titers were found in mature pronghorns.
The 33 animals bled in 1970 were part
of a single herd moving towards the win-
ter range.

There were more reactors to BVD,
EEE, WEE, and chlamydial group anti-
gens in adult pronghorns than in juve-

TABLE 1.
and Alberta (1971 and 1972).

niles (Table 3). The reverse appears true
for PI, but the figures are influenced by
the fact that all 1970 samples were posi-
tive whereas proportionately fewer kids
have been tested for PIL since 1970.
There were no differential sex specific
reactor rates for any antigen tested.

A summary of serologic results for 110 pronghorn antelope in Saskatchewan (1970)

Serologic Results

Microbial Agent 1970 1971 1972 Total

PL, 33/33(100)* — 0/51 (0) 33/84 (39)
IBR 29/33 (88) 0/26 (0) 0/51 (0) 29/110(26)
BT —> 0/26 (0) 0/51 (0) 0/77 (0)
EHD 0/33 (0) — —_ 0/33 (0)
BVD 1/33  (3) — 2/51 (4)  3/84 (4)
EEE 6/33 (18) 5/26(19) 6/51(12) 17/110(16)
WEE 4/33 (12)  5/26(19)  0/51 (0)  9/110 (8)
Brucella abortus 0/33 (0) 0/26 (0) 0/51 (0) 0/110 (0)
Leptospira pomona 0/33 (0) 0/26 (0) 0/51 (0) 0/110 (0)
L. sejroe 0/33 (0) 0/26 (0) 0/51 (0) 0/110 (0)
L. autumnalis 0/33 (0) — —_ 0/33 (0)
L. icterohemorrhagiae 0/33 (0) — — 0/33 (0)
Chlamydial Group — 0/26 (0)  5/51(10)  5/77 (7)

a2 Number positive/number examined (percent positive).

b No data.

TABLE 2. A summary of antibody prevalence and titers to Pl; and IBR in live-trapped
pronghorns in southwestern Saskatchewan, 1970.

PI, Titer IBR Titer
A No. Positive No. Positive
e MR —— -
(Yegrs) Sample Size Mean (Range) * Sample Size Mean (Range) *
va 11/11 2.1 (1.7-2.9)* 8/11 0.8 (0.7-1.0)*
14 8/8 2.3 (1.7-3.2) 8/8 0.7 (0.7-1.0)
pA% 4/4 2.7 (1.7-3.2) 4/4 1.0 (0.7-1.3)
34 + 10/10 2.6 (1.7-3.2) 9/10 0.9 (0.7-1.3)

* Mean and range expressed using —Log,, conversion for titers. Only positive reactors included.
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TABLE 3. Adult and juvenile antibody prevalence rates in Alberta and Saskatchewan

pronghorns, 1970 to 1972.

Chlamydial
Age * PI, IBR BVD EEE WEE Group
Adults  22/60(37)® 21/78(27) 3/60(5) 16/78(21) 8/78(10) 5/56(9)
Kids 11/24(46) 8/32(25) 0/24(0) 1/32 (3) 1/32 (3) 0/22(0)

* Adults were 12 to 7%2 years old and kids were 5 to 7 months old when bled.
b Number positive/number examined (percent positive).

DISCUSSION

The presence of antibodies to PI.,
BVD and WEE in pronghorns from Al-
berta and Saskatchewan was consistent
with findings for moose collected in es-
sentially the same geographic area.”*
This, to our knowledge, is the first sero-
logic evidence of PI., EEE, and chlamy-
dial infections in pronghorns. EEE reac-
tors were not found in either Cypress
Hills moose* or in pronghorns in Wyo-
ming.® Nine of the 17 samples with
antibody to EEE were also positive to
WEE antigen, suggesting the possibility
of cross reaction. However, in the ab-
sence of experimental data one cannot
dismiss the possibility that the nine
pronghorns were actually exposed to
both agents. Antibodies have been re-
ported to the agents of WEE, California
and St. Louis encephalitis, and vesicular
stomatitis in pronghorns in Wyoming®
and to BT in pronghorns in Colorado
and Wyoming.*®

PI, virus has been associated with
active respiratory disease in cattle,” ™
domestic sheep'™™ and captive bighorn
sheep (Ovis canadensis).** However, there
was no evidence of respiratory or other
clinical disease in pronghorns at the time
of handling in 1970 and therefore no
attempt was made to obtain nasal wash-
ings for PI, isolation. The significance
of the high titers is unknown, but these
findings warrant further investigation.
Some of the high titers detected in this
study exceeded those reported for do-
mestic sheep in which there was depres-
sion, moderate ocular discharge or a
mild to moderate nasal discharge.'® Co-
lostral immunity to PI, in domestic
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calves decreases steadily with age and
disappears by weaning at six months."*
In the absence of data to the contrary,
it was assumed that an analogous situa-
tion may exist in pronghorn kids. Con-
sequently, titers in both sexes and in all
age classes suggested that the 1970 re-
sults reflected recent PI, infection. In
interpreting the PI; results for 1970 it
should be remembered that only one
herd was sampled. The low prevalence
of PI, antibodies in deer sampled in the
United States® imparts further signifi-
cance to the number and magnitude of
titers reported in this study.

IBR titers have been reported consis-
tently in approximately half of the cattle
sampled in Alberta'™® and Saskatche-
wan® and the virus has been implicated
in an increase in clinical disease in recent
years;® no similar parallel has been ob-
served in wildlife in these provinces. One
serologically positive animal in Texas"
and the 29 titers recorded in this study
are the only IBR reactors reported for
pronghorns. Except to indicate exposure
and subsequent response to the virus the
significance of IBR antibodies in prong-
horns is unknown. Darcel'" regarded
titers in excess of 1:4 for cattle as posi-
tive and some authorities' consider any
measurable titer for IBR as protective.
No explanation is known for the higl:
prevalence of IBR reactors in the 1970
pronghorn samples and the contrasting
absence of such antibodies in 1972 but
again we caution that the 1970 IBR re-
sults were obtained by sampling only one
herd.

The absence of EHD reactors sugges-
ted that the disease was not enzootic in
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pronghorns in the area, despite its being
responsible for significant mortality
among white-tailed deer, mule deer and
probably antelope in the same area of
Alberta in 1962." Moreover, these find-
ings suggest that potentially EHD-suscep-
tible populations of pronghorns exist

Serologic reactions to IBR, BVD,
EEE, WEE, PI, and the chlamydial
group do not necessarily constitute evi-
dence of the respective clinical diseases
in pronghorns. In the absence of immu-
nochemical and microbial support these
serologic findings can only suggest that

the animals had been exposed to the
various agents tested for, and had de-
veloped measurable responses to them.
The effect of these agents on free-
ranging populations is not known and it
would seem logical that the next investi-
gative steps lie in attempting to isolate
causative agents and to examine their
impact on pronghorns.

once again. The absence of antibodies to
brucellosis and leptospirosis in prong-
horns was consistent with the findings of
Yoakum® in Oregon, but was in some
contrast to those of DeArment*® who re-
ported reactors to leptospirosis, BVD,
and IBR, but none to brucellosis, in the
Texas panhandle.
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