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ABSTRACT: Sera and genital swabs collected
from 121 adult woodland caribou (Rangifer tar-
andus caribou) in five subpopulations in north-
ern Alberta, Canada, between December 1997
and October 1999, were examined for evidence
of infection with herpesviruses or pestiviruses.
No virus was isolated from sera or swabs, and
no antibodies against bovine viral diarrhea virus
were detected. However, 63 (52%) of the 121
animals had neutralizing antibody titers against
bovine herpesvirus 1. There was sufficient se-
rum from 37 of the 121 caribou to allow par-
allel testing for antibodies against a new al-
phaherpesvirus isolated from an elk (Cervus
elaphus nelsoni), and 20 animals had antibodies
against this virus. Paired sera collected 11 mo
apart from 14 caribou showed seroconversion
in seven animals, indicating that an active her-
pesvirus infection was present. Virus neutrali-
zation data suggest that these caribou are in-
fected with a distinct alphaherpesvirus.

Key words: Cervidae, herpesvirus, pestivi-
rus, Rangifer, serology, woodland caribou.

The boreal population of woodland car-
ibou (Rangifer tarandus caribou) in Can-
ada was designated ‘‘threatened’’ in 2000
(COSEWIC, 2004). Several subpopula-
tions have shown continued decline in
numbers (Rettie and Messier, 1998; Dzus,
2001; McLoughlin et al., 2003). As part of
a comprehensive ecologic study of these
animals in Alberta, efforts were made to
evaluate their health status. One objective
was to look for the presence or absence of
infection with herpesviruses and pestivi-
ruses.

Sera and vaginal or preputial swabs
were obtained from 121 adult woodland
caribou from five subpopulations across
northern Alberta, Canada, from Decem-
ber 1997 to February 1998, October 1998
to January 1999, and in October 1999. The
geographic range of these subpopulations
has been described (Dzus, 2001). The geo-
graphic name and approximate central co-

ordinates of each subpopulation are: A La
Peche (538309N, 1188509W); Caribou
Mountains (588559N, 1158409W); Cold
Lake Air Weapons Range (CLAWR)
(558059N, 1108459W); Redrock (538509N,
1198459W); and West Side of Athabasca
River (WSAR) (568009N, 1138109W).

Sera were tested in serum neutralization
(SN) tests to determine whether the cari-
bou had antibodies against bovine herpes-
virus 1 (BHV-1) and bovine viral diarrhea
virus (BVDV). A 24 hr incubation SN test
without complement was used to test for
antibodies against BHV-1 (Colorado
strain) and a standard SN test was used to
test for antibodies against BVDV (Singer
strain), as described previously (Deregt et
al., 1992, 1993). Antibody titers were ex-
pressed as final dilutions. Sera were also
tested for the presence of BVDV by an
immunoperoxidase monolayer (microiso-
lation) assay (Deregt and Prins, 1998). For
herpesvirus isolation, swabs were placed
into tubes containing 2 ml of medium, vor-
texed, and stored at 280 C. Two hundred
microliters of the supernatants were inoc-
ulated onto Madin–Darby bovine kidney
cells in 24-well plates. After 1 hr, the in-
oculum was removed and cells were in-
cubated in fresh medium for 7 days at 37
C. A second passage was performed and
cells were again observed for cytopathic
effect.

No virus was isolated from sera or gen-
ital swabs from any caribou. All sera were
negative for antibody against BVDV, un-
like woodland caribou in Quebec where
69% of the animals had antibodies (Ela-
zhary et al., 1979). However, a high pro-
portion (52%) of the Alberta woodland
caribou had antibodies against BHV-1 (Ta-
ble 1), similar to their counterparts in
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TABLE 1. Prevalence, by regional subpopulation and titer, of antibodies against bovine herpesvirus 1
(BHV-1) in 121 woodland caribou from northern Alberta.

Region Negative

Number of caribou with BHV-1 antibody titer

2 4 8 16 32 64 128 Positive/Total

A La Peche
Caribou Mountains

5
3

1
1

1
2

0
1

0
1

1
2

0
2

0
0

3/8
9/12

CLAWRa

Redrock
WSARb

Total

21
11
18
58

1
0
3
6

3
0
1
7

4
1
2
8

6
4
5

16

6
1
6

16

4
2
1
9

0
1
0
1

24/45
9/20

18/36
63/121 (52%)

a Cold Lake Air Weapons Range.
b West Side of Athabasca River. For 14 animals in this subpopulation, two serum samples, obtained 11 months apart, were

tested. The titers recorded in the table are the highest titers obtained for individual animals.

TABLE 2. Prevalence, by titer, of antibodies against bovine herpesvirus 1 (BHV-1) or elk herpesvirus (ElkHV)
in 37 woodland caribou from northern Alberta.

Virus Negative

Number of caribou with BHV-1 or ElkHV antibody titer

2 4 8 16 32 64 128 256 Positive/Total

BHV-1
ElkHV

17
17

2
0

1
3

2
0

6
3

5
3

3
5

1
3

0
3

20/37
20/37

Quebec and Saskatchewan (ElAzhary et
al., 1979; Jordan et al., 2003). Antibody ti-
ters against BHV-1 were as high as 128
and were observed in caribou from each
subpopulation in Northern Alberta. We
obtained paired serum samples, collected
11 mo apart, from 14 caribou in the
WSAR subpopulation. The paired anti-
body titers against BHV-1 indicated an ac-
tive herpesvirus infection in the subpopu-
lation, as seroconversion (negative to pos-
itive antibody titer) occurred in seven of
the 14 animals.

At the time of this study, we isolated and
characterized an alphaherpesvirus from
elk (Cervus elaphus nelsoni) which was
discovered to be serologically related to
BHV-1 (Deregt et al., 2000). Sufficient
sera from 37 caribou (a subset of the 121
animals) were available to test for the pres-
ence of antibodies against the elk herpes-
virus (ElkHV) in parallel with BHV-1 an-
tibody testing. The same SN test proce-
dure was performed except that ElkHV
was used as the challenge virus. All ani-
mals that were negative for antibodies to
BHV-1 (n517) were also negative to

ElkHV. However, antibody titers in posi-
tive caribou (n520) were typically higher
against ElkHV than against BHV-1: two
animals had equal titers, 12 had titers that
were twofold higher, and six had titers that
were fourfold higher (Table 2).

Previously, we found that bovine anti-
sera against BHV-1 efficiently neutralize
ElkHV in cross-neutralization SN tests
with titers within twofold of those
achieved against BHV-1, whereas bovine
antisera against ElkHV neutralize BHV-1
poorly with 16-fold differences in titer
(Deregt et al., unpubl. observations, 2000).
However, we did not observe this pattern
of neutralizing activity against these virus-
es with any of these caribou sera. This ob-
servation, together with the fact that Car-
ibou Mountains, CLAWR, and WSAR sub-
populations of woodland caribou continue
to be segregated geographically or ecolog-
ically from cattle and elk, suggests that the
infection in caribou is neither that of BHV-
1 nor ElkHV. Instead, it is likely that Ca-
nadian woodland caribou are infected with
a different alphaherpesvirus. However, the
A La Peche and Redrock subpopulations
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of woodland caribou do share their range
with elk. This may lead to cross-species
transmission of cervid herpesviruses, al-
though we do not yet see any serologic ev-
idence of this from our data.

The likelihood that Canadian woodland
caribou are infected with another herpes-
virus is supported by the fact that Euro-
pean reindeer (Rangifer tarandus taran-
dus) are hosts to cervid herpesvirus-2,
which causes an inapparent genital infec-
tion (Ek-Kommonen et al., 1986; Nettle-
ton et al., 1988). As with ElkHV, this virus
demonstrates significant antigenic cross-
reactivity with BHV-1 (Ek-Kommonen et
al., 1986).

Whether Canadian woodland caribou
are infected with an alphaherpesvirus that
is the same as, or similar to, the one that
infects European reindeer awaits isolation
of the virus from woodland caribou and its
complete characterization. Failure to iso-
late the virus in this study may have been
because of the time of the year that sam-
ples were collected. Virus shedding and
transmission may occur during early au-
tumn breeding or spring calving if this is
a genital herpesvirus infection. Thus, ad-
ditional effort to obtain the virus in sam-
ples collected during these seasons is mer-
ited.

The authors thank S. Prins for technical
assistance in the laboratory, and Bighorn
Helicopters (Cranbrook, British Colum-
bia) for collecting blood samples during
caribou capture. This work is part of a
long-term study examining caribou ecolo-
gy in Alberta being conducted by the Bo-
real Caribou Committee (www.deer.rr.
ualberta.ca/caribou/) and the West Central
Alberta Standing Committee on Caribou
(www.rr2.ualberta.ca/Research/Caribou/
participants.htm).
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