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A small “publishing” team...
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As of today: 3, 75-4 person/years
As of 01.08.18: 3, 15-3,4 person/years

= = 5,75 person/years
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Publications...
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HOP fulfills Vls
mission on ONE
HEALTH, national
collaboration &
service to society
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Our mission...

The Norwegian Veterinary Institute is a research institute in the areas of animal health, fish health and
food safety, whose primary function is supply of research-based knowledge support to the authorities.

= Diagnostics/analyses Diagnostics . \® Counselling
= Counselling about diseases N
= Risk communication Surveillance? | | TResearch &

' Innovation

= R&I domestic and abroad 6 HEALTHY ANIMALS

ENVIRONMENT & PEOPLE

)

s Veterinarinstituttet
- Norwegian Veterinary Institute

Davvi-Norgea Sibitdoavttirinstituhtta



JauluseiSo4dsSuIyRALAOSY

_-'=‘.-s
=

for hjortevilt og moskus

HOP fulfills Vls
mission on ONE
HEALTH, national
collaboration &
service to society

=) T

e oG s e 5

nop))

i

for hjortevilt

awwuﬂmdsﬂuluxgw/\oas|au

]

Veterinaerinstituttet

Norwegian Veterinary Institute
Davvi-Norgea Sibitdoavttirinstituhtta

Surveillance
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018

Counselling

Research

HEALTHY ANIMALS, HUMANS
& ENVIRONMENT

Wildlife as Source of Zoonotic
Infections

Hilds Kruse,* Anine-Metie Kirkerno,and Kjoll Handsland®
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Preparedness... beredskap!
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“New and emerging infections keep coming back and
the world needs a collective system, and that requires
International cooperation and collaboration, in the

name of global solidarity”
Margaret Chan — WHO Director General

)

s Veterinaerinstituttet

- Norwegian Veterinary Institute
Davvi-Norgea Sibitdoavttirinstituhtta




Jouea301dsuiyRARAOS Y

=

or hjortevilt og moskus

Who do we B
work with?

19 countries
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Gammaherpesvirus (Type 1 Ruminant Rhadinovirus) in
Muskox (Ovibos moschatus) in Greenland

Kjell Handeland,'* Lajos Zoltan Muzs,? Christine Cuyler,” Marianne Heum,' Faisal Suhel,’ and Carlos G.
das Neves' "Norwegian Veterinary Institute, PO Box 750 Sentrum, N-0106 Oslo, Norway; “Lajos Zoltan Muzs,
Veterinary & Food Authority of Greenland, Box 169, 3920 Qaqortog, Greenland; *Greenland Institute of Natural
Resources, PO Box 570, 3900 Nuuk, Greenland; “Corresponding author (e-mail: kjell. handeland@vetinst.no)

apsTRACT:  The world’s native distribution of
muskox (Ovibos moschatus) is restricted to
Canada and Greenland, and a muskox-specific
gammaherpesvirus has been described from
Canadian populations. We analyzed spleen sam-
ples from the Kangerlussuaq muskox population
in Greenland and identified muskox gammaher-
pes by PCR and sequencing.

Malignant catarrhal fever (MCF) is a
generally fatal viral disease primarily affecting
ruminants of the Bovidae and Cervidae (Li et
al. 2014). It is caused by closely related
gammaherpesviruses known as MCF viruses
(MCFVs), now placed in the genus Macavi-
rus. The viruses exist within the bovid
subfamilies Caprinae (sheep. goat) and Alce-
laphinae (wildebeest) as latent infections in
reservoir hosts (Russel et al. 2009). Both the
Ovine herpesvirus 2 (OvHV2) of sheep and
C(lﬂ)r‘in[e ]ll’!‘])l’.\'r)inm 2 ﬁ‘”ll] f_‘:l)llts .IIH.\'(‘ I)[“("ll
recognized as a cause of MCF in [ree-ranging
cervids in Norway (Vikgren et al. 2006).
S(‘f\f(‘,r;l] \ir'llﬁ(*ﬁ (’](ls[“l'\/ ]'(“l'dt(J(l to l(l]l]\,\‘ll
MCFVs have now been r(‘pt)rh’(l. Due to
limited information, these viruses have mostly
been named as ruminant rhadinovirus, de-
picting an older nomenclature of ruminant
rhadinovirns type 1 (Type 1 RuRv-MCF like)
and type 2 (Type 2 RuH\'—l)’mph(m‘upic like;
Li et al. 2005) based on antigenic epitopes
shared by MCFVs and absent in lymphotropic
viruses.

In 2003, a gammaherpesvirus specific to
muskox (Quvibos moschatus) was described
from Canada and classified as MCFV-muskox
(Type 1 ruminant rhadinovirus of muskox; Li
et al. 2003). The same virus has been
identified in the muskox population in Norway
(Vikeren et al. 2013). To date, there have been
no investigations of this virus in muskox in

Greenland. The objective of our study was to
examine whether this virus is present in the
muskox population at Kangerlussuaq in south-
western Greenland (Kangerlussuaq Airport,
67'01""N, 50'41""W).

The muskox belongs to the bovid subfamily
Caprinae. Its native distribution is restricted
to Canada and northeastern Greenland. The
Kangerlussuaq population originates from 27
animals translocated from northeastern
Greenland in the 1960s. Tnd:{r\‘_ the Kanger-
lussuaq muskoxen are a well-established
population that provides the basis for com-
mercial harvesting (Cuyler et al. 2009; Gunn
et al. 2013). Spleen samples from 27 muskox-
en aged 1 yr or older were collected at the
Kangelussuaq slaughterhouse in February
2014. One half of each spleen was cut off
and placed in a plastic bag, In the laboratory,
the capsule was cut open, and a tissue sample
was removed from the depth of the spleen.
Approximately 35 mg of tissue was homoge-
nized in 750 plL of lysis buffer (NucliSENS®,
BioMerieux, Durham, North Carolina, USA).
We extracted DNA from the homogenate
(total volume 750 pL) by using the automatic
extraction system NucliSensH® easyMag™
(BioMérienx) u(‘cm‘(ling to the manufacturer’s
protocol. The DNA was diluted in 40 pL and
stored at —80 C. Detection of herpesvirus
DNA was performed by amplifying a 215~
315-base pair (bp) fragment of the DNA
polymerase gene by using a nested PCR with
degenerate primers as described previously
(VanDevanter et al. 1996). having however
l'("l)]'d('("(l tll(* C)riginkil T‘(‘l(l [)”I,\[l]](*]'}lﬁ(J }l}
Platinnm® Tfi DNA polymerase (Thermo-
Fisher Scientific-Life Technologies, Carlsbad,
California, USA) and increased the primers
final concentrations from 0.2 pM to 0.3 pM.
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«A threat anywhere..
s a threat everywhere!»

Barack Obama
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Climate change is also
a Norwegian problem
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Figure 3.5 Tick distribution is related to the length of the growing season
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n=26/280 (9.1%)
@stfold, Vestfold, Aust-Agder,
Nord-Trgndelag and Nordland

n=0/148 (0%)
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Figure 2—Geographical distribution of samples cervids.
Darker colors represent municipalities with positive TBE
samples, confirmed by both ELISA and SNT. Light colours
represent municipalities samples but without positive TBE
animals. Prevalence and counties information presented for
each species.
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Figure 3. Structure of conjugative resistance plasmid originating from E. coli (2010-01-5562-5) from Svalbard reindeer and
map of a 19 kb region (below) containing resistance genes with 99% identity to part of plasmid pACNOO1-F (KC853439) isolated

(Rangifer tarandus platyrhynchus)

Antibiotic resistance in Svalbard reindeer

Distribution of resistance genes
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Figure 1. Isolates included in the study and their genotypic resistance profile. Strains marked with “+” are isolated

from Svalbard reindeer.
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Figure 4. Structure of conjugative resistance plasmid originating from L. coli (2011-01-8208-4-5) from Svalbard reindeer and map of 36
kb region (below) with 99% identity to part of plasmid FAP1 plasmid 1 (CP009579) isolated from pig faeces in the Netherlands.
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20 years of diagnostic & research

Digital necrobacillosis in wild reindeer (F.necrophorum)

Rabies in wild reindeer in Svalbard @

Oestrinae (Cephenemyia trompe) severe infestation in wild reindeer
Contagius ecthyma (Parapoxvirus) in muskox @

Mycoplasma ovipneumoniae pneumonia in muskox

European yew (Taxus baccata) poisining in moose

Deer ked (Lipoptnea cervi) alopecia in moose

Borrelia burgdorferi infection in moose and roe deer@
Bartonella in moose and red deer@

MCF (gammaherpesvirus) in red deer, reindeer and muskox

Chronic Wasting Disease
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A strong strategy for a health future for
wildlife, animals, humans & environment

wesoAdsuiuyeAIIA0P

= for hjortevilt og moskus

Cost of
control
Clinical siens _Expo_sure .Exhposure Clinical outbreak
Exposure ) ) .g in animals o - n UEanS Slgns
in wildlife Clinical signs e \\ in
in wildlife in animals /7 \humans

~ Humans seek
... medical care

\“ ’/’ —~—. ~.
A ~
. o

Source: Adapted from IOM (2009).
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