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Abstract: Sera from 326 Norwegian reindeer (NR) and from 40 Svalbard reindeer (SR) were examined for anti­
bodies to reindeer herpesvirus (RHV) , bovine viral diarrhoea virus (BVDV) and parainfulenza type 3 
virus (PIV-3). N o antibodies to any of these three viruses were detected in sera from SR. Sixty-three percent 
of sera from 101 adult N R (> 12 months old) and 15 % of 225 N R calves (6 months old) had antibodies to 
R H V ; corresponding values for B V D V were 41 % and 6 %, respectively. Twenty-seven percent of adult N R 
and 1 % of N R calves had antibodies to both viruses. N o antibodies to PIV-3 were detected in any N R sera. 
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Introduction 
Bovine virus diarrhoea virus ( B V D V ) , bovine 
herpesvirus ( IBR/IPV) and parainfluenza type 3 
virus (PIV-3) have been isolated f r o m several 
different species of w i l d ruminants (Karstad 
1981; P l o w r i g h t 1981). Reindeer may also be­
come infected w i t h these viruses, but usually 
wi thout showing any sign of cl inical disease. 
H o w e v e r , under certain circumstances it is pos­
sible that these viruses may contribute to dise­
ase i n reindeer (Rockborn et al. 1990; Rehbin¬
der et al 1992). 

In the present investigation sera f r o m N o r w e ­
gian reindeer {Rangifer tarandus tarandus) ( N R ) 

and Svalbard reindeer {Rangifer tarandus platyr-
hynchus) (SR) were examined for antibodies to 
reindeer herpesvirus ( R H V ) , B V D V and P I V - 3 . 
In addit ion, lungs f r o m N o r w e g i a n reindeer 
were examined for the presence of pneumonia . 

Material and methods 
B l o o d samples were collected f r o m 326 N R 
f r o m seven «pasture districts* (see T y l e r and Jo-
nasson 1993) i n F i n n m a r k county i n northern 
N o r w a y i n the autumn of 1991, and f r o m 40 
Svalbard reindeer i n Reindalen, Svalbard, i n De­
cember 1990. A l l sera were heat inactivated for 
30 minutes at 5 6 ° C before being tested. 
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Table 1. Proportion (%) of seropositive Norwegian reindeer tested for antibodies to reindeer herpesvirus and bovine 
virus diarrhoea virus (BVDV) in seven pasture districts in Finnmark, northern Norway. 

Herpes B V D V Herpes + B V D V 
Distr ic t n Titer Ti ter 

< 2 > 2 % pos. < 4 > 4 % pos. n % pos. 

A 50 32 18 36 39 11 22 7 14 
B 48 31 17 35 29 19 40 9 19 
C 50 45 5 10 47 3 6 1 2 
D 50 28 22 44 42 8 16 7 14 
E 50 38 12 24 38 12 24 5 10 
F 50 39 11 22 50 0 0 0 0 
G 28 15 13 46 27 1 4 1 4 

Total 326 228 98 30 272 54 17 30 9 

Table 2. Comparison of the proportion (%) of adult and calf Norwegian reindeer from seven pasture districts in 
Finnmark which tested seropositive for antibodies to reindeer herpesvirus and bovine virus diarrhoea virus 
(BVDV). 

Distr ic t Herpes B V D V Herpes + B V D V 
Calves Adul t s Calves Adul t s Calves Adul t s 

N % N % N % N % N % N % 

A 1 5 17 57 2 10 9 30 0 0 7 23 
B 1 4 16 70 2 9 17 74 0 0 9 36 
C 2 4 3 85 2 4 1 25 0 0 1 25 
D 3 15 19 63 0 0 8 27 0 0 7 23 
E 3 8 9 69 6 16 6 46 2 5 3 23 
F 11 22 0* 0 0 0* 0 0 0* 
G 13 46 1 4 1 4 

Total 34 15 64 63 13 6 41 41 3 1 27 27 

N number of seropositive animals 
•* one adult was tested 

Ant ibodies to herpesvirus were measured i n a 
conventional neutralization test (Rimstad et al. 
1992) using a herpesvirus isolated f r o m reindeer 
i n F i n l a n d ( E k - K o m m o n e n et al. 1986). A n t i b o ­
dies to B V D V were also measured i n a neutrali­
zat ion test ( L o k e n et al. 1982). 

Ant ibodies to PIV-3 were measured i n a stan­
dard haemagglutination i n h i b i t i o n test ( M a y r et 
al 1977), using cell-culture g r o w n 
virus (a N o r w e g i a n bovine strain, Vet . Inst. 
V698/76), kaolin-treated sera and guinea p ig 
erythrocytes. T i t res below 1:8 were considered 
negative. Lungs f r o m the N R tested were i n ­
vestigated through a post mor tem examination. 

Results 
N o sign of disease was observed during sam­
p l i n g or post morten examination of the lungs 

of N R and no lung w o r m {Dictyocaulus spp.) 
was isolated. 

A l l sera tested for antibodies to P I V - 3 were 
negative. Sera f r o m SR, 30 adults ( = 2 years 
old) and 10 calves (6 months old), also tested 
negative for antibodies to R H V and B V D V . 

Results of testing for neutral izing antibodies 
to R H V and B V D V for each of seven grazing 
areas i n F i n n m a r k are presented i n Table 1. A 
small p r o p o r t i o n (9 %) of N R had antibodies to 
both viruses. Detai led results for calves (6 
months old) and adults ( > 12 months old) are 
presented i n Table 2. 

Discussion 
Svalbard reindeer is the o n l y species of ungulate 
naturally present o n the high A r c t i c archipelago 
of Svalbard. Catt le and pigs are kept indoors at 
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t w o of the settlements there. M u s k -
oxen (Ovibos moschatus) were introduced f r o m 
Greenland i n the 1930s but died out 50 years 
later. Except for a few cases of rabies (Ødegaard 
and K r o g s r u d 1981; Presterud et al 1992), there 
is no evidence of mortal i ty caused by infections 
diseases i n this subspecies of reindeer (Reimers 
1983). 

N o specific antibodies were found i n sera 
f r o m SR i n the present study indicating that 
the animals tested had not been infected w i t h 
any of the three viruses investigated. W e cannot 
say, however, to what extent the results are re­
presentative for the whole populat ion of reinde­
er o n Svalbard. The sera investigated were col­
lected f r o m o n l y one geographical area and SR 
appear to be sedentary. It seems u n l i k e l y that 
there is m u c h exchange of animals between dif­
ferent parts of Svalbard (Tyler and Øritsland 
1989) . 

Pestivirus has not, to our knowledge, been 
isolated f r o m reindeer, but reindeer have been 
experimentally infected w i t h B V D V ( M o r t o n et 
al .1990). C l i n i c a l signs included loose stool 
containing b l o o d and mucus and transient lami-
nitis or coronit is . The symptoms indicate that 
B V D V is capable of replicating and causing cl i ­
nical disease i n reindeer. 

In the present investigation 17 % of 326 N R 
had antibodies to B V D V . The p r o p o r t i o n of se­
ropositive animals varied f r o m 0 % to 40 % be­
tween herds (Table 1). This variat ion is 
w i t h i n the range reported for reindeer/caribou 
i n F i n l a n d (Neuvonen et al 1983 (58 %)), Swe­
den (Rehbinder et al 1992 (6 %)), Canada (Elaz-
hary et al 1979 (60 %) and Elazhary et al 1981 
(73 %)) and A l a s k a (Zarnke 1983 (3 %)). B V D V 
itself was isolated i n none of these investiga­
tions. 

Herpesviruses have been isolated f r o m reinde­
er i n F i n l a n d ( E k - K o m m o n e n et al 1986; Net t -
leton et al 1988) and Sweden ( R o c k b o r n et al 
1990) . Herpesvirus strains isolated f r o m reinde­
er are different f r o m IBR/IPV-virus and f r o m 
herpesvirus isolated f r o m goats (Rimstad et al 
1992) . Ant ibodies to herpesvirus have been de­
tected i n reindeer f rom F i n n m a r k but the virus 
itself has not been isolated (Hyl l se th et al 
1993) . 

W e found antibodies to R H V i n 30 % of 326 
N R . The frequency of occurrence of antibodies 
i n the different grazing areas varied between 
10 % and 46 %. This variation is w i t h i n the 

i 

Rangifer, 13 (4), 1993 

range reported f r o m F i n l a n d ( E k - K o m m o n e n et 
al mi (23 %); N e u v o n e n et al 1983 (49 %) 
and N e t t l e t o n et al 1988 (31 %)), Sweden 
( R o c k b o r n et al 1990 (11 %) and Rehbinder et< 
al 1992 (28 %)), Canada (Elazhary et al 1979 
(14 %) and Elazhary et al 1981 (40 %)) and 
U S A (Diet ier ich 1981 (39 %)). These results, 
however, should be interpreted cautiously be­
cause the frequency of antibodies may be inf lu­
enced b y the age and condi t ion of the animals 
investigated, whether homologous reindeer her­
pesvirus or heterologous bovine virus is used i n 
the neutralization test, and by possible modi f i ­
cations of the neutralization test used i n diffe­
rent laboratories. 

W e have no simple explanation for regional 
variat ion i n the frequency of seropositive rein­
deer i n F i n n m a r k . It may be due to different 
management regimes, different conditions for 
virus transmission or stressing conditions. Reac­
t ivat ion of R H V has been shown experimental­
l y using cortisone ( E k - K o m m o n e n et al 1986; 
R o c k b o r n 1990) and B V D V infection may cau­
se immunosuppression i n cattle (Liess 1990). 
N R , but not SR, are harassed dur ing summer 
by bi t ing flies, but it is not k n o w n whether 
these flies can transmit virus. It is, however, 
k n o w n that some viruses, inc luding B V D V , are 
transmitted between animals by b lood feeding 
insects (Tarry et al 1991). 

W e f o u n d a higher p r o p o r t i o n of seropositive 
animals among adults than among calves. S imi­
lar results have been observed i n other popula­
tions of reindeer ( E k - K o m m o n e n et al 1982; 
Net t le ton et al 1988). In cattle, anti­
bodies to herpesvirus ( IBR/IPV) and B V D V 
virus persist for years after a p r i m a r y infection 
(Liess 1990; Straub 1990). In addit ion, maternal 
antibodies against I B R / I P V virus and B V D V 
may last for 3-4 months and 8 months, respec­
tively, i n bovine calves (Liess 1990; Straub 
1990) . T o our knowledge, no similar data exist 
for reindeer and we cannot determine f r o m our 
results whether the antibodies found i n 6 
months o l d calves came f r o m maternal trans­
mission or f r o m acquired i m m u n i t y . 

IBR/PIV-v i rus infections can occur s imul­
taneously w i t h B V D V and/or PIV-3 infections 
in cattle. A c c o r d i n g to t w o investigations f r o m 
G e r m a n y , bovine herpesvirus ( IBR/IPV) and 
B V D V were isolated simultaneously f r o m 1.2 % 
and 3.6 % of the cattle, respectively (Straub 
1991) . There is evidence that mixed infection 

217 



w i t h these viruses can cause severe cl inical i l l ­
ness i n cattle (Grieg et al. 1981). In the present 
study 27 % of adults, but o n l y 
1 % of calves had antibodies to both herpesvi­
rus and B V D V , indicating that these animals 
had been infected w i t h both viruses but no sign 
of disease was observed. H o w e v e r , o n l y virus 
isolation trials can elucidate the ocurrence of 
mixed infections, but this was not attempted. 

PIV-3 has never, to our knowledge, been iso­
lated f r o m reindeer, but antibodies to PIV-3 
have been detected i n sera f r o m reindeer i n 
Sweden (Rehbinder et al. 1992) and A l a s k a 
(Dieterich 1981). N o antibodies to PIV-3 were 
detected i n any of the sera we tested and the 
significance of PIV-3 infection i n reindeer re­
mains u n k n o w n . 

In conclusion, the present investigation indi ­
cates that pestivirus and herpesvirus infections 
are endemic i n reindeer i n F i n n m a r k . There 
was no evidence of cl inical disease associated 
w i t h the t w o virus infections detected i n the 
present serosurvey. In cattle and sheep the per­
sistent pestivirus infection i n immunotolerant 
animals is b y far the most important 
manifestation of this infection, both as regards 
disease and spread of infection. T o our k n o w ­
ledge, the persistent f o r m of infection has 
never been reported i n reindeer or other cer-
vids. Herpesvirus infection has been reported i n 
connection w i t h outbreak of necrobacillosis i n 
reindeer ( R o c k b o r n et al. 1990). 

Further investigation is necessary to clarify 
the role of these virus infections i n reindeer. 
Pestivirus f r o m reindeer should preferably be 
isolated and compared w i t h B V D V isolates to 
determine their genetic and antigenic relations­
h ip . Transmission of pestiviruses between do­
mestic ruminants and cervids sharing c o m m o n 
pastures should also be investigated. 

References 
Dieterich, R. A . 1981. Respiratory viruses. - In: Ala­

skan Wildlife Diseases. Edited by Dieterich, R. A . 
University of Alaska, Fairbanks, pp 28-29. 

Dieterich, R. A . 1980. Current status of reindeer/ca¬
ribou diseases in Alaska. - In: Reimers., E. , Gaare, 
E. and Skjenneberg, S. (eds.) 1980. Proe. 2nd Int. 
Reindeer/Caribou Sump., Røros, Norway, Direkto­
ratet for vilt og ferskvannsfisk, Trondheim, pp 
438-441. 

Ek-Kommonen, C , Pelkonen S. & Nettleton, P. F. 
1986. Isolation of a herpesvirus serologically related 
to bovine herpesvirus 1 from a reindeer (Rangifer 
tarandus). - Acta vet. scand. 27: 299-301. 

Ek-Kommonen, C , Veijalainen, P., Rantala, M . & 
Neuvonen, E. 1982. Neutralizing antibodies to bo­
vine herpesvirus 1 in reindeer. - Acta vet. scand. 23: 
565-569. 

Elazhary, M . A. S. Y., Roy, R. S. & Frechette, J. 
L. 1979. Serological evidence of IBR and B V D in­
fection in caribou (Rangifer tarandus). - Vet. Rec. 
105: 336. 

Elazhary, M . A. S. Y., Frechette, J. L., Silim, A. & 
Roy, R. S. 1981. Serological evidence of some bovi­
ne viruses in the caribou (Rangifer tarandus caribou) 
in Quebec. - /. Wild. Dis. 17: 609-612. 

Greig, A. , Gibson, I. R., Nettleton, P. F. & Her­
ring, J. A. 1981. Disease outbreak in calves caused 
by a mixed infection with infectious bovine rhino-
tracheitis virus and bovine virus diarrhoea virus. -
Vet Rec. 108: 480. 

Hyllseth, B., Stuen, S„ Rimstad, E., Dahle, H . K. 
& Tyler, N . J. C. 1993. Serologiske undersøkelser 
over herpesvirus infeksjoner hos rein i Finnmark 
og Svalbard. - Norsk Vet.-Tidskr. 105: 733-736. 

Karstad, L. 1981. Miscellaneous viral infections. In: 
Infectious dieseases of wild mammals. Edited by Da­
vis, J. W , Karstad, L . H . and Trainer, D . O . Iowa 
State University Press, Ames, pp 202-211. 

Liess, B. 1990. Bovine viral diarrhea virus. In: Virus 
infections of ruminants. Edited by Dinter, Z . and 
Morein, B. Elsevier Science Publishers B. V . , Ams­
terdam. 247-266. 

Løken, T., Hyllseth, B. & Larsen, H . J. 1982. Bor­
der disease in Norway. Serological examination of 
affected sheep flocks. - Acta vet. scand. 23: 46-52. 

Morton, J. K., Evermann, J. F. & Dieterich, R. A. 
1990. Experimental infection of reindeer with bo­
vine viral diarrhoea virus. - Rangifer 10: 75-77. 

Mayr, A., Bachmann, P. A. , Bibrack, B. & Witt¬
mann, G . 1977. Virologische Arbeitsmetoden. Band 
II Serologic V E B Gustav Fischer Verlag Jena, pp 
234-236, 267-268. 

Nettleton, P. F., Ek-Kommonen, C, Tanskanen, 
R., Reid, H . W., Sinclar, J. A. & Herring, J. A. 
1988. Studies on the epidemiology and pathogene­
sis of alphaherpesvirus from red deer (Cervus elap-
hus) and reindeer (Rangifer tarandus). In: The man­
agement and health of farmed deer. Edited by Reid, 
H . W . Kluwer Academic Publishers, Dordrecht, 
Boston, London, pp 143-148. 

Neuvonen, E., Veijalainen, P., Retulainen, S. & 
Ek-Kommonen, C. 1983. Onko poroilla virustau-
teja? - Poromies 6: 16-17. 

218 Rangifer, 13 (4), 1993 



Plowright, W. 1981. Herpesviruses of wild ungula­
tes, including malignant catarrhal fever virus. In: In­
fectious diseases of wild mammals. Edited by Davis, 
J. W. , Karstad, L . H . and Trainer, D . O . Iowa State 
University Press, Ames, pp 126-146. 

Prestrud, P., Krogsrud, J. & Gjertz, I 1992. The 
occurrence of rabies in the Svalbard islands of Nor­
way. - /. Wild. Dis. 28: 57-63. 

Rehbinder, C , Norkvist, M . , Moreno, J. W. & 
Siddiqui, L-U.-F. 1985. A suspected virus infection 
of the oral mucosa in Swedish reindeer (Rangifer 
tarandus L). - Rangifer 5: 22-31. 

Rehbinder, C , Belak, S. & Nordkvist, M . 1992. A 
serological, retrospective study in reindeer on five 
different viruses. - Rangifer. 12: 191-195. 

Reimers, E . 1983. Mortality in Svalbard reindeer. -
Holarctic ecology 6: 141-149. 

Rimstad, E . , Krona, R. & Hyllseth, B. 1992. Com­
parison of herpesviruses isolated from rein­
deer, goats and cattle by restriction endonuclease 
analysis. - Arch, virol. 123: 389-397. 

Rockborn, G . , Rehbinder, C . , Klingeborn, B., Lef-
fler, M . , Klintevall, K., Nikkilâ, T., Landen, A . 

' & Nordkvist, M . 1990. The demonstration of a 
herpesvirus, related to bovine herpesvirus 1, in 
reindeer with ulcerative and necrotizing lesions of 
the upper alimentary tract and nose. - Rangifer Spe­
cial Issue 3: 373-384. 

Straub, O. C. 1990 Infectious bovine rhinotracheitis 
virus. In: Virus infections of ruminants. Edited by. 
Dinter, 2 . and Morein, B. Elsevier Science Publis­
hers B. V . , Amsterdam, pp. 71-108. 

Straub, O. C. 1991. B H V 1 infections: Relevance and 
spread in Europe. - Comp. Immun. Microbiol, infect. 
Dis. 14: 175-186. 

Tarry, D. W., Bernal, L. & Edwards, S. 1991. 
Transmission of bovine virus diarrhoea virus by 
blood feeding flies. Vet. Rec. 128. 82-84. 

Tyler, N . J. C & Øritsland, N . A . 1989. W h y 
don' t Svalbard reindeer migrate? - Holarctic ecology 
12: 369-376. 

Tyler, N . J. C. & Jonasson, M . 1993. Reindeer 
herding in Norway. In: A salute to World Deer 
Farming: Proceedings of the First World Deer Con­
gress, Christchurch, New Zealand, February 1993, ed. 
I. Woodhouse. pp. 51-56. 

Zarnke, R. L . 1983. Serologic survey for selected 
microbial pathogens in Alaskan wildlife. - /. Wild. 
Dis. 19: 324-329. 

Ødegaard, 0 . A . & Krogsrud, J. 1981. Rabies in 
Svalbard: Infection diagnosed in arctic fox, reindeer 
and seal. - Vet. Rec. 109: 141-142. 

Manuscript accepted 26 November 1993 

Rangifer, 13 (4), 1993 219 


