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ABSTRACT: From November 1991 through

March 1992, we evaluated 101 free-ranging
American bison (Bison bison) from Yellowstone

National Park, Wyonning (USA) for exposure to
infectious organisms that commonly infect cat-

tle. No titers were detected for bluetongue vi-

rus, bovine leukemia virus, or Camp ylobacter
fetus in these 101 bison. Detectable antibodies

occurred against Anaplasma marginale (eight

of 76, 11%), bovine respiratory syncytial virus

(31 of 101, 31%), bovine viral diarrhea (31 of

101, 31%), bovine herpesvirus 1 (29 of 76,

38%), Leptospi ra interrogans icterohaemor-

rhagiae (four of 101, 4%), L. interrogans hard-

Jo (seven of 101, 7%), L interrogans autum-

nalis (one of 101, 1%), L. interrogans bratisla-

va (seven of 101, 7%), L interrogans australis

(one of 101, 1%), and parainfluenza 3 virus (27
of 75, 36%). The low antibody titers and the

lack of gross lesions are evidence that while

previous exposure to infectious organisms may
have occurred, none appeared to have active

infections.

Key words: Bison, Bison bison, Yellowstone

National Park, Wyoming, serology, serologic

survey, pathogen.

The American bison (Bison bison) pop-

ulation within Yellowstone National Park,

Wyoming (USA) is the only free-ranging,

naturally regulated bison population in the

United States. The herd is estimated to

consist of approximately 3,000 animals

(Bremning, 1992). Reports on bison and

disease exposure have been limited to rel-

atively small numbers of animals. Our ob-

jective was to conduct a serologic survey

on 101 free-ranging adult bison for expo-

sure to infectious organisms that common-

ly infect domestic cattle.

In 1991, the Montana Department of

Livestock and Department of Fish, Wild-

life and Parks passed Order of Destruction

Number B-2 in an effort to decrease the

potential threat of disease transmission be-

tween domestic livestock and free-ranging

bison migrating north from Yellowstone

National Park near Gardiner, Montana,

USA (45#{176}3’N, 110#{176}53’W). From Novem-

her 1991 through March 1992, 257 head

of American bison were killed by rifle shot

to the head after they had exited the

northern boundary of the Park.

Carcasses were examined and tissues

collected for several concurrent research

projects. Whole blood was collected from

adult bison from lanced jugular veins into

glass serum tubes and ethylenediaminetet-

raacetic acid (EDTA) tubes (Becton Dick-

inson Vacutainer Systems, Franklin Lakes,

New Jersey, USA) within 10 mm of death.

All samples were placed in a cooler and

sent chilled via over-night delivery to the

University of Idaho, Caine Veterinary

Teaching and Research Center, Caldwell,

Idaho (USA).

After arrival at the laboratory; blood

samples for serology were centrifuged at

500 X C for 10 mm, and the serum was

decanted into individual, sterile plastic vi-

als. Sera were delivered to the Idaho Bii-

reau of Animal Health Lab, Boise, Idaho

for serologic testing. Sera were tested us-

ing protocols established by the National

Veterinary Services Laboratory (Ames,

Iowa USA) as follows: Anaplasma margin-

ale by complement fixation, bluetongue vi-

rus by agar gel immunodiffusion, bovine

leukemia virus by agar gel immunodiffu-

sion, bovine respiratory syncytial virus by

serum neutralization, bovine viral diarrhea

by serum neutralization, Ca mpylobacter

fetus by micro-agglutination, infectious ho-
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TABlE I . Serologic test results frouni free-ranngimng Americann bisonn (Bison bison ) fromin Yellowstomne Natiomnal

Park, 1991 to 1992.

Organisuut I,.osvest titer conduucted
Nuuuuuber of hisuou .ut eaclu

tuter level

Anaplasina iiwrginale 5 68 mad rio titer

5 mad titer of 1:5

3 mad titer of 1:20

Blunetonngume sims

Boviune herpes virus 1

1 +

4

101 Inad no titer

47 had nno tmter

21 mad titer of 1:8

S mad titer of 1:16

Bovinne leumkemia virmns 1 + 101 had no titer

Bovinne respiratory s�-nncvtiaI virums 4 70 mad uno titer

22 Inad titer of 1:8

9 had titer of 1:16

Bovinne viral diarrhea 4 55 had uno titer

22 lnad titer of 1:8

3 Inad titer of 1:16

Cainpr1lobacterfi’tus

Leptospira interrogans serovars

L. intern)gans ictero/uie’inorr/uagiae

L. inten-ogans /uard/()

I... znte’rrogan.s (ltItu?IlnaIis

L. interrogan.s I):Wtzslaudl

L. interrogan.s (luLstI’u’lliS

4

50

101 mad nno titer

85 had nno titer

4 had titer of 1:50

7 Inad titer of 1:50

I had titer of 1:50

7 mad titer of 1:50

1 lnad titer of 1:50

Parainfluneniza 3 virums 5 48 had uno titer

17 lnad titer of 1:5

7 had titer of 1:10

13 Inad titer of 1:20

vine rhinotracheitis by serum neutraliza-

tion, Leptospira interrogans serovars (ic-

terohaemorrhagiae, harciJo, autumnalis,

bratislava, and australis) by micro-agglu-

tination, and parainfluenza 3 virus by se-

rum neutralization (Animal and Plant

Health Inspection Service, 1991; Pearson

and Jochim, 1991; Snyder et al., 1991).

Due to constraints related to the control

operation, not all animals had all samples

taken and some samples were inadequate

in quantity to perform all tests. No sero-

logic evidence of exposure to bluetongue

virus bovine leukemia virus, or C. fetus

was detected in the 101 Yellowstone bison

we tested (Table 1). Vestweber et al.

(1991) reported serologic evidence of

bluetongue virus exposure in bison but no

clinical disease. Zarnke (1993) found two

(<1%) of 362 bison with serologic evi-

dence of exposure to either bluetongue or

epizootic hemorrhagic disease, or an

known related virus. We could locate no

previous reports where bison had been

tested for evidence of exposure to bovine

leukemia virus or C. fetus.

This is the first report of free-ranging

American bison with serologic evidence of

exposure to an Anaplasma spp. American

bison were thought to be resistant to an-

aplasmosis when investigators were unable

to isolate it from 132 animals raised in an

enzootic area of Oregon (USA) (Peterson

and Roby, 1975). However, Zaugg (1986)

experimentally infected both splenectom-

ized and spleen intact American bison with

A. marginale and found they remained

carriers for at least 496 days. Eight (11%)

of 76 Yellowstone bison had low positive

titers, however; differential blood cell

counts conducted in a separate but con-

current study were found to be within nor-

mal limits on all the animals tested (Zaugg

et al., 1993). Therefore, the low titers re-

Downloaded From: https://complete.bioone.org/journals/Journal-of-Wildlife-Diseases on 24 Apr 2024
Terms of Use: https://complete.bioone.org/terms-of-use



310 JOURNAL OF WILDLIFE DISEASES, VOL. 33, NO. 2, APRIL 1997

ported here maybe indicative of bison be-

ing carriers of this organism or of cross

reactivity from another organism.

The Yellowstone bison had low titers to

bovine respiratory syncytial virus, bovine

virus diarrhea, bovine herpesvirus 1, para-

influenza 3 virus, and Leptospira interro-

gans serovars (Table 1), Williams et al.

( 1993) reported seven (44%) of 16 bison

positive with titers that ranged from 1 : 32

to greater than 1 : 8,192 for bovine respi-

ratory syncytial virus. Williams et al. (1993)

reported 12 of 16 bison had antibodies

against bovine virus diarrhea with titers

ranging from 1:32 to greater than 1:

8,192 and Zarnke (1993) found five (2%)

of 275 bison in Alaska to have titers of an

unreported range. In Alaska, one of 327

bison was seropositive to bovine herpes-

virus 1 while 14 (6%) of 229 unvaccinated

bison had titers >1: 100 to L. interrogans

(Zarnke, 1983). Zarnke (1983) reported

the first parainfluenza 3 virus seropositive

(14 of 21) American bison and later re-

ported additional seropositive animals

(Zarnke and Erickson, 1990; Zarnke,

1993). Williams et al. (1993) reported 16

of 16 bison seropositive with titers ranging

from 1: 512 to 1 : 8,192. However, the low

titers and lack of clinical disease or gross

lesions were evidence that the Yellowstone

bison were most likely not undergoing ac-

tive clinical infection. The low titer reac-

tions to Leptospira interrogarm serovars,

are probably better designated suspect

than positive.

Serology can be an important tool in un-

derstanding the epizootiology of disease.

In theory, the presence of a detectable an-

tibody level is evidence that the animal has

been exposed to that particular antigen at

some point in its life and responded by

producing antibody, but does not neces-

sarily mean that active infection and clin-

ical disease is occurring. In addition, cross

reactions do occur on many serologic tests.

The Yellowstone bison included in this

survey had never been vaccinated and thus

we did not have to consider a humoral im-

mune response from vaccination. All bison

were determined to be in good body con-

dition and without any detectable clinical

abnormalities. In concurrent studies, we

found Pasteurella spp. present in the nasal

and pharyngeal swab samples (Taylor et

al. , 1996). Hematologic, serologic values,

histopathologic, and fecal evaluations were

also performed (Zaugg et at., �993).

From a herd health v1e\�1)oint, these

free-ranging bison were relatively free

from the typical infectious organisms that

often infect cattle and are commonly

found in area cattle. Because of our large

sample size, we would have expected that

if these diseases were clinically active with-

in the herd that titers would have l)een

increased or gross lesions would have been

observed. Thus the Yellowstone bisoin may

not be frequently in close enough contact

with area cattle to allow for iniuch trains-

mission of these organisms from the cattle

to tine bison.
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