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SURVEY FOR ANTIBODY TO INFECTIOUS BOVINE
RHINOTRACHEITIS (IBR), BOVINE VIRUS DIARRHEA (BVD)

AND PARAINFLUENZA 3 (P13) IN MOOSE SERA

J. THORSEN and J. P. HENDERSON, Department of Veterinary Microbiology and Immunology,

Ontario Veterinary College, University of Guelph, Guelph, Ontario, Canada.

Abstract: Sera of 22 moose (A!ces a!ces), collected in the Cypress Hills Park in

Alberta, were tested for Infectious Bovine Rhinotracheitis (IBR), Bovine Virus
Diarrhea (BVD) and Parainfluenza 3 (P13) antibodies. Neutralizing antibodies to
BVD were detected in four of the 22 sera and hemagglutination-inhibiting antibodies
to P13 were detected in three of the 22 sera. No neutralizing antibody to IBR was
found in any of the sera.

INTRODUCTION

As part of a study of possible infections
of moose by various bovine microbial
pathogens, a number of moose sera were
tested for antibodies to IBR, BVD and
P13. The moose sera were collected in
Cypress Hills Provincial Park of south-
eastern Alberta. In most areas, the Cy-
press Hills Park borders on ranching and
grazing areas. In addition, cattle are
allowed to graze within the park during
the summer.

MATERIALS AND METHODS

Sera: The 22 moose sera tested were
collected from moose shot in the Cypress
Hills Park in February, 1970.

Viruses: The strain of bovine virus
diarrhea (BVD) was Oregon C24V,4
adapated to growth in embryonic bovine
spleen cell cultures (EBS). The para-
influenza 3 virus (P13) and the infec-
tious bovine rhinotracheitis virus (IBR)
were field isolates from cattle, propa-
gated in EBS culture.

Sero/ogica! methods: All sera were
heated at 56 C for 30 minutes prior to
testing for virus neutralization. Initially,
all sera were tested at a 1:5 dilution for
neutralizing activity against 100 TCDw
of IBR and BVD viruses. Samples which

neutralized either virus at the 1:5 dilution
were tested at higher dilutions, using a
varying serum-constant virus method.
The serum-virus mixtures were incubated
at room temperature for one hour prior
to inoculation into cell cultures.

Sera were further treated with M/90
potassium periodate followed by 1%
glycerol-saline for testing hemagglutina-
tion-inhibiting (HI) activity. The initial
screening dilution for HI activity against
four agglutinating doses of P13 was 1:8.
A microtiter HI technique was used with
bovine red blood cells as the indicator
system. Those sera which inhibited
hemagglutination by P13 at the 1:8 dilu-
tion were tested for HI activity at higher
dilutions.

The antibody titers recorded are the
reciprocals of the highest serum dilutions
showing virus-neutralizing or hemagglu-
tination-inhibiting activity.

Of the 22 sera tested, four were found
to have virus neutralizing activity against
BVD. Three sera were positive for HI

activity against P13. Two of these three
sera were among those showing VN
activity against BVD. None of the sera
tested had demonstrable neutralizing
antibody against IBR. The results are
tabulated in Table 1.
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Table 1. Moose sera with antibody to BVD and P13. Titers are expressed as the reciprocal of

the highest dilution showing activity.

SERUM NUMBER TITER AGAINST BVD (VN)

W30-70 (CHPM2) 5

W39-70 (CHPM14) 40

W46-70 (CHPM24) 5

W87-70

W32-70

(CHPM5)

(CHPM4)

100

TITER AGAINST P13 (HI)

8

W39-70 (CHPM14) 8

W87-70 (CHPMS) 16

DISCUSSION

While investigations of antibodies to
IR, BVD and P13 in moose sera have
not been reported, their occurrence in
the sera of other species has been the
subject of several studies.

Neutralizing antibody to IBR has been
detected in the sera of four of 198 white-
tailed deer,’ and 18 of 50 mule deer.2 In
other studies, no IBR antibody was
demonstrated in the sera of white-tailed
deer,’ fallow deer7 or reindeer.’

Neutralizing antibody to BVD virus
was detected in some of the same serolo-
gical studies cited above”7 as well as in
the sera of roe deer in Hungary.8 No
BVD antibody was detected in reindeer
sera.’

Hemagglutination - inhibiting antibody
to P13 was found in a high percentage
of Indian deer but in a very low per-
centage of U.S. deer.8 In other studies
no P13 antibody was detected is white-
tailed deer’ or reindeer.’

Although the number of moose sera

tested was small, the observation that

4/22 samples were positive for anti-
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bodies to BVD and 3/22 for antibodies
to P13 suggests that moose are capable
of being infected by BVD and P13. The
positive sera were collected from moose
in ranching and grazing areas on the
southwest edge of Cypress Hills Park.
Moose in these areas would have a good
chance for contact with cattle.

There was no correlation between the
serological results and any evidence of
clinical jisease and necropsy findings in
the moose. In some of the moose in this
study, superficial erosions of the eso-
phageal mucosa were found at necropsy.
On histological examination, these ero-
sions appeared to be associated with plant
particles embedded in the mucosa, and
the lesions were presumed to be trau-
matic.#{176}The moose in which these lesions
occurred did not have antibody against
BVD virus. Whether those moose with
antibody to BVD and P13 may have
undergone clinical disease prior to the
time they were shot is open to specula-
tion. Whether moose are capable of trans-
mitting these viruses to cattle, and thus
acting as a reservoir of infection for
cattle, also remains to be determined.
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