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Hvorfor bry seg med helse hos ville dyr?

m viktig for viltet - forvaltning som gir

= sunne bestander som kan hgstes
og oppleves

= minst mulig lidelse for enkeltdyr

m viktig for mennesker

= tiltak for & unnga alvorlig
sykdom

= kunnskap for & unnga
overdreven frykt
m viktig for husdyr

= tiltak for & unnga
smittespredning

= kunnskap til a kunne stille rett

diagnose
m viktig for miljget

= ville dyrs helse viktig som
indikator pa miljeforandringer
som forurensing og klimaendring

= god overvaking gir tidlige
varsler og mulighet til & handle
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% Veterinaerinstituttet

enorm befolkningsvekst
betydelig urbanisering
forflytting av produksjon
gkt transport

av folk

av dyr

av landbruksprodukter
endringer i landbruk

I U-land stadig utvidelse
av kulturlandskap

I I-land gjengroing
endringer i arealbruk -
fragmentering av leveomrader
tette viltbestander

global oppvarming - endring av
klima
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NEWS & VIEWS

EXTINCTIONS

A message from the frogs

Andrew R Blaustein and Andy Dobson

The harlequin frogs of troplcal America are at the sharp end of climate change. About two-thirds of their species
hawve died out, and altered pattarns of infec ion bacause of changes in temperature seem to be the cause,

Omeofthe worries about global dimate change
is that it will rzise the transmission rates of
infectious diseases’. On page 161 of this isue,

optimal growth of the pathogen. Mid-eleva-
tion Afelopus commuinities are not oanly the
hardest hit by extinction, but they also harbour

Pounds and colleagues” pcmtvide compelling  themost species, so biodiversity in thess areas
evidence that climate change  is in douhble jeopardy. These results corrobo-
has already altered tansmission of a pathogen  rate the GAA findings® for a broad array of
that affects amphibisns, to widespread  amphibians that the percentage of extinct or
papulaticn declines and extinctions. threatened species is largest at middle eeva-

According tothe Global Amphibian A ssess-
ment (GAAY, around a third of amphibian

species (1,856 are classifisd globally as
‘threstened The tenuwous hold these
animals have on life is especially evident
imtrapical America, where, for exampls,
7% of the 110 species of hardequin frog
{Atelopus; Fig. 1) endemic to the
have died out in the past 20 years’. &
pathogenic chytrid fungus, Batmachs-
iy frienm denadrobatidis, isimplicated as
the primary cause of Atelopus popula-
tion crashes and species extinctions™”.
Mow, Pounds et ol offer a mechanistic
explanation of how climate change
outhresks of B. dendm-
Inwtidis in the mountainous regions of
Central and South Americ: night-time
temperatures in these areas am shifting
closer to the thermal optimum of
B, dendrobatidis, and increased daytime
clovdiness prevents frogs from finding
‘thermal refiyges” from the pathogen.
The authors defined an ‘extinction’ as

tha tima when 8 froo snecies was last

tions Thisis contrary tothe expectation that
higher-elevation species would be more prons

Figgu e 1) e phh lbkaen asdarn aill. The Panamanian golden frog s
one of roughhy 110 species of harlsquin frog (A tslopus), many of
which are dying out. Although this specie sstill survives, its
mmbsers have fallen significanthy

change had been stymied by the so-called
mate-chytrid paradon becawuse the clim
comditions favouring chytrid growth seer
to be the very opposite of those created
current cdimate trends.

Pounds and colleagues work” is a bre
through asit resolves the paradox and offe
theary to explain the widespread ‘snigm:
declines of Atelopus and other amphibia
Theauthors combine two disparats approa:
imto one unifying theory simu
meous]y explaining how shifting t
peratures are the ultimate trigger
the expansien af a pathogenic fun)
and that this infection is the di
cause af Atefopus extinctions,

There may be a tragic irony b
The oldest-kmown hosts of Ba
chochyirium are African-clawed fi
{Menopus)', first recorded in So
Africa in 1938 Global trade in tk
frogs burgeoned in the 19508 fiollow
the development of pregnancy t
that used Xenopus tissue"". Muse
mcords suggest that the patho
achieved a worlidwide distributioa
the 19608, 5o it seems that the exp
sion in ome frog species thro
trade may haveled to the extinctic
ather amphibian species — a tot
unexpected, indirect conssquenc
human ingenuity.

Frowes and Batracfanchndriom fimo

Vil 439012 Jarmary 2004 ok¥0.103 8/ mature04246
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warming

that a recent mass

Widespread amphibian extinctions from
epidemic disease driven by global

J. Alan Pounds', Martin R. Bustamarte’, Luis A. Coloma®, Jamie A. Consuegra®, Michael P. L Fogden',
Pru M. Foster*f, Enrique La Marca®, Karen L. Masters®, Andrés Merino-Viteri, Robert Puschendarf”,
Sartiago R. Ron™®, G. Arturo Sanchez-Azofeifa®, Christopher ). Still'"® & Bruce E. Young''

As the Earth warms, many species a’ellnelytodisw oﬂmbmeofchaﬂlgdmdyluﬂu Here we show

of Costa Rica, the

hal

ks is tied to global warming. Seventeen years ago, in the

sin frog (Atelopus sp.) vanished along with the golden toad (Bufo

periglenes). An estimated 67% of the 110 or so species of Atelopus, which are endemic to the American tropics, have met
the same fate, and a pathogenic chytrid fungus (Batrachochytrium dendrobatidis) is implicated. Analysing the timing of
losses in relation to changes in sea surface and air temperatures, we concude with ‘very high confidence’ (>99%,
hltmilg the lmwd [Panel on Climate Change, IPCC) that large-scale warming is a key factor in the

Wepropose that

at many

thus st

bio diversity, the urgency of g

d localities are shifting towards the growth optimum of

With dimate change promoting infectious disease and eroding

biving svsem ™, inchudine

Prac. Nati, Acad, 5o, L
Vel 55, pp. S031-50036, Juh 1658
Population Biolegy

-Zas concen trations is now undeniable.

Foemans are altering the Earths dimate'™ and thus the workings of hmnmahmmh(mﬂﬁ Brightly calvured
vathosens and their hosts™"!. Amone th
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Chytridiomycosis caunses amphibian mortality associated with
population declines in the rain forests of Australia and

Central America

LEE BERGER™"*, RICK SPEARE®, PETER DASEAE®, D. EARL GREEN®, ANDREW A, CUNNINGHAM', C. LOUISE GOGGINE,

RON SLOCOME
GERRY MARANTELLI™, AND HELEN PAREES™

, MARE A, RaGan, ALEX D, HYATTY, KETH R, MoDoNalnl, HARRY B. HiNEs®, Karen R, Lips!
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ABSTRACT Epidermal changes caused by a chytridiomy-
cete fungus (Chy tridionyeota; Chytridiales ) were found in
sick and dead aduli anurans collécied from montane rain
forests in Cueenskand ( Ansiralia) and Panama doring mass
martality events associated with significant population de-
clines. We also have found this new disease associated with
marbidity and mortality in wild and captive anurans from
additional locations in Australia and Central America. This is
the first repart of parasitism of a vertebrate by & member of
the phylum Chyiridiemycora. Experimental data support the
conclusion that cotaneous chyiridiomycosis is a fatal disease
of anurans, and we hy _Enﬂm'ize that it is the proximate canse
of these recent amphibian declines.

Amphibian popuolation declines in protected habitats are a
sarious global concern (1-3), and although several etiologies

primary degraders or saprobes, using substrates such as chitin,
plant detrims, and keratin. Some genera are facoltative or
cbligate anaesobes, and many are obligate parasites of fangi.
algae, vascolar plants, rotifers. nematodes, of insects. The
chytid teported hese is the firsst member of the phylom
Chytridiomycota v be mecognized as a parasite of the phylum
Wertebrata (18). A similar discovery of a chyteid fungus in
dying captive dendrobatids in the Ulnited States made inde-
pendently and contemporaneowsly (19) demonsrrates that
chytridiomycosis is widespread in amphibians in the Americas
= well as Australia.

MATERIALS AND METHODS

Collection of Specimens. Large nombers of ill and dead
anurans wene found during monitoring programs of amphibian
populations in decline in Big Tableland, Ooeersland, Australia



klimaendringer

Klimaendring

m klimaendringen starst over
land og langt nord

"= varmere

= tidligere var og senere
hgst

= hyppigere voldsomme
regnfall

= hyppigere hetebglger

= sjeldnere skikkelig kulde
= mer nedbgr

= hgyere luftfuktighet

= | b, P - Irpaace Amspanmend (ADIAL 2004
- ?I' : :..'—'-—"" irpacis of & Warming Ardic

Map from: http://maps.grida.no
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klimaendringer

@kologiske konsekvenser

m motstandskraften til mange

gkosystemer vil sannsynligvis bli
overskredet dette arhundret av en hittil
ikke sett kombinasjon av klimaendring,
assosierte fenomener som flom, tarke,
skogbrann, insekter og forsuring av
havene, og andre globale endringer som
endringer 1 landskapsbruk, forurensing og
overforbruk av ressurser osv (IPCC WII)

m hvis temperaturen gker 1,5 til 2,5°C, kan 20 til 30% av alle
plante- og dyrearter bli utryddet. Fjellomrader er spesielt
sarbare (IPCC WII)
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klimaendringer

Klimaforandring og sykdom hos
ville dyr

m relativt lite studert

m effekt gjennom

1. stgrre insekt- og parasittbelastning
a. okt utviklingshastighet
b. stgrre og mer langvarig aktivitet
2. begrensing med lave vintertemperaturer faller bort
a. gkte utbredelsesomrader
b. starre overlevelse
3. dyras motstandskraft blir nedsatt
a. direkte effekt av varme, fukt m.v.
b. indirekte gjennom andre forandringer
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Variasjon i reproduksjonstallet til en sykdomsfremkallende organisme sfa arlige
temperatursvingninger og en gjennomsnittlig gkning pa 1,5°C
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1 - starre insekt- og
Hj ememark parasittbelastning

m Nematoder
m Elaphostrongylus spp. pos
m Flere arter -
c c o : ,f"
m Sykdom tidligere bare sett hos tamrein - / |
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1 - starre insekt- og
parasittbelastning
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Déﬁelﬁﬁhénfél threshutﬁi temperature = 10°C

Temperature dependent development
12 days at 24°C
50 to 75 days at 12°C

rangiferi according to K. Handeland,

Life cycle of Elaphostrongylus
1994. © B. Ytrehus 2008



Utbrudd 1 200772 parasittbelastning

m flere” rein funnet dgde i Vest-
Jotunheimen pa varparten

liten populasjon (400)
bare én obdusert
kunne ikke reise seg

utbredte skader i hjernen og
ryggmargen

m farste registrerte tilfelle av
elaphostrongylose hos villrein i Norge
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1 - starre insekt- og

Wild reindeer unting, parasittbelastning
Iy time.

Wild reindeer felled, The whole comtry.
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Figur from Nellemann et al., 2001
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Foose humdbg,
Ty thame.
Andmals felled, The whole country.
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1 - starre insekt- og

M parasittbelastning

by B,
Rl izt Firllisd, Thee wihobi comnny.
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Mo of felled red deer per 10 km? qualifying area. 2007
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1 - starre insekt- og
parasittbelastning
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1 - starre insekt- og
parasittbelastning
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Hjortelusflua (Lipoptena cervi) L ——

m en av flere arter lusfluer
(Hippoboscidae)

m blodsugende insekt

m ett-arig syklus

m lever hele vinteren igjennom pa
hjortedyr

m tidligere regnet som en plage,

men ikke i stand til & forarsake
sykdom

Figur: Hallvard Elven, Folkehelseinstituttet
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1 - starre insekt- og
Utb rEd e I se parasittbelastning

veert | Europa siden steinalderen

beskrevet av Linné i 1752 fra
Skane, men regnet som sjelden i
Sverige 1 1860

m invaderte Finland fra Russland
pa sekstitallet

farst sett i Norge i 1983
sprer seg
blir flere

......

Theme from met.no www.seMNorge.no

Data fra Finland - Kaunisto et al., 2008

Data fra Norge - www.flattogflue.no
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1 - starre insekt- og
parasittbelastning
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Photo: Gunnar Froding, Svenska
jagareforbundet




1 - starre insekt- og
parasittbelastning
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1 - stgrre insekt- og
parasittbelastning
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1 - starre insekt- og
parasittbelastning
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1 - starre insekt- og
parasittbelastning

Temperaturer, Sgrast-Norge, 1900-2006

(Avvik fra normalen 1961-1990)
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Prestbakke v/Halden

Gardermoen 1 - starre insekt- og
parasittbelastning
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¢ 2 — mildere vintre
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2 — mildere vintre

Lyme borreliose hos mennesker - data fra MSIS
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2 — mildere vintre

Flatt

m fire stadier (egg - larve - nymfe -
voksen)

m livslgp pa tre til seks ar

m lever mesteparten av livet |
vegetasjonen, men suger blod i
perioder (tre-fire uker av tre til
seks ar)
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Larva feeds on host No. 1 2 _ mildere vintre

Fully fed larva
drops to ground

Larva moulfs
te nymph

da|sAl| suaire|4boXs

Fully fed female drops
from host to ground

Host No. 3

-

Host No. 2 g .
f‘ I r- Nymph attaches and
feeds on host No. 2

Nymph moults to adult

Female attaches and
feeds on host No. 3

N3BWAT/3IA/5N" 9" YTedls sIp MMM/ /:d11y :gTvON3 el Inbi4

The relative size of the animals approximates their significance as hosts
for the different tick life cycle stages in a typical woodland habitat.
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Courtesy of Dr Jeremy Gray and Bernard Kaye




)
[}
=
i
=1
=
et
v
_C
8
J=
=
w
@
=

Faktorer som gjgr at flatten trives

1. mikroklimaet i marksjiktet
2. vekstperiodens lengde

3. tilgangen pa vertsdyr

4. vintertemperatur

2 — mildere vintre



2 — mildere vintre

Kompliserte samspill

VINTERTEMPERATUR

TILGANG PA STOR VERT

voksen flatt /

QN
f N %
i S
egglegging
= <
=
% nymfe larve
= h
g b nV
= . .
> \ v = overvintring
F)
] _ :
= TILGANG PA VERT » U = Al
b = blodsuging

h = hamskifte




2 — mildere vintre

Hans Tambs-Lyche 1943
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2 — mildere vintre

Figur 3, Kart med funnsie-

aer (figlte sirkler) for Ivodes
cinus i Norge, LLadhe sirkler

viser lokaliteter der pote nsielle
et WrEer undersakt uten at
Fdtd er P drist. Trekanter indikerer
__r.'.'.'."."-I‘.'.‘n.:‘.f'__n".f I ricinus som ligger
|'|'"'|:"."|'|I"."' AFEERs permanenite wthre-
delsesomirdde. Trol, r' P disse ':'rnTu‘"
rene transportert ||,"-I- med l-',-.,'.'-r
l."-.:_"'l:‘urr-'_‘r T -||I|Ir T:""" R av Reidar
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Registrering av flatt og hjortelusflue o & Ay {3‘: 2—mi|dere_vintr

o Ble v ey

Registrer dyr

Far du kan registrere funn, ma du

logge inn med fodselsdato og
jegernummer

Fedselsdato {ddmma3d)

Jegernummer (6 siffer)

Logg inn

G4 til kommune

Agdenes v | Gatil |

Mawviger | kartet A .
Kartinnhold 2l . f/ Registreringer gjort p&

Wise thareet Tk pi B for vise www.flattogflue.no i
2008

mulighetene. Om du for eksempel gnsker 4 se
forshomsten av fitt pi hjort 5§ fHemar du
Forst krysset pb "Ridye™, "Hjort” og "Elg”,
setter et hiyss pi "FIAEL", trykher pb & for 4
se mulighetens under “"FLitt" og hrysser av
“Hjort”. Bnsher du i se annen informasjon, ok
md du huske & fjeme krysset pi det du ikke
wnsher i se.

= [¥]Cyr
# []Felte dyr
2[R
[l rédyr
[l Hjort
® [¥]Elg
# []Hjortelusflue
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2 — mildere vintre

Klimaforandring gir mer flatt?
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Flg Utbredelsen av flatt i Mldt- og Nord-Sverige pa atti- og nittitallet (Llndgren et
al., 2000)
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3 — nedsatt motstandskraft
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3 — nedsatt motstandskraft
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Gjennomsnittlig lufttemperatur pa Fokstugu i Aug-Sep 1923 til 2006

3 — nedsatt motstandskraft
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3 — nedsatt motstandskraft
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Musk OXx
(Ovibos moschatus)

scenes in extraordinary
warm and humid weather
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Mjaldraye

e dannes av soppen Claviceps
purpurea

e toksiner finnes i svarte sklerotier

e kald vinter og varm sommer
gunstig

e fuktig klima gunstig

e giftstoffer (ergotaminer) som
forarsaker sammentrekning av
blodkar
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4 — vet ikke
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Fra Handeland & Vikgren, 2005



4 — vet ikke
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Dyr med antatt
mjgldrgyeforgiftning 1996 - o
2007 Hm&fa st "f

Orkdal a
A

AAAA

Hemne aiaa
[o]

Elg Radyr
A for 2004, 10 dyr ® for 2004, 1 dyr
A 2004, 10 dyr (Tingvoll, 1981)
A 2005, 6 dyr
A 2006, 5 dyr

2007, 5 dyr
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Holmestrand
AAA kart fra www.senorge.no




Dyr med antatt ergotisme -

AAA
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arstemperatur
3
Orkdal : ¥
AAAA
i
41
Hemne aaa "ir
AAA iy, J
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e o gy 2007, 5 dyr
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Dyr med antatt ergotisme -

nedbgr
™
& iTh
Hammerfast %"; mm
1!-"’?: s 3 Over 4000
II_. *l‘% 'r'ﬂ l'-__\l‘ : m_‘m
1500 - 2000
T [ 1000 - 1500
gt ?50 h .“}m_
Orkdal a |500 - 750
A |Under 500
AAAA . -
Hemne aaa
o]
Elg Radyr
Ao fgr 2004, 10 dyr e for 2004, 1 dyr
A 2004, 10 dyr (Tingvoll, 1981)
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2007, 5 dyr
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konklusjon?

LY .
TN

»

]
Ny
o

~da h R

omstendigheter som hver enkelt er innenfor e
grensene av naturlig variasjon *

e dyr som er tilpasset hardt klima, som vare I
, fjellomrader og barskoger, lever imidlertid i en

‘& harfin balanse med de smittestoffer som finnes der. |

| | |

- ~ e Bare sma endringer i betingelsene, som for .

eksempel endringer i temperatur eller nedbgr, kan " '

e e —
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konklusjon?

Syke av varmere klima???
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konklusjon?

Klimaendringer kan, sammen med andre endringer

hardt og hurtig




