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Northern health -- global change

e Usually contaminants are emphasized in the
north

e But we do have other problems....
e Zoonoses - from animals to humans
* |nfectious diseases and parasites in reindeer

 |nfectious and chronic diseases among
numans







Reindeer management area
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Potential reindeer diseases

ranulosus cysts
in lunas




Environmental change and reindeer parasites

Parasites/diseases and their vectors (e.g. insects)
will become more abundant due to the warming

Dynamics of existing parasite fauna change due
climate warming (food web dynamics)

Intermediate stages of parasites develop more
quickly due to warming

New parasite species will spread to north

Other cervid species will spread to north and their
parasites infect reindeer

— filarias, moose ked...............
Wolf population increases due to protection in EU -

Echinococcus granulosus becomes more abundant
and spreads to new areas

Long-distance movements of POPs may affect the
Immunology of arctic animals



Setaria tundra

unexpected
epidemics recently

Photos: S. Laaksonen



Mammal-borne terrestrial zoonoses in the
north

 Hemorrhagic fever with renal syndrome (HFRS -
hantaviruses)

e Tularemia (bacterial)
 Cowpox (and other poxviruses)

« Echinococcus multilocularis (rodent - fox/dog
cycle

 Echinococcus granulosus (reindeer/moose -
wolf/dog cycle)

e Others
— Yersinia sp (bacterial)
— Salmonella sp (bacterial)
— Rabies (viral)
— Trichinella (nematode parasite)
— Borna-virus
— etc....



Rodent-borne (robo) diseases

Norway lemming Collared lemming

* Pronounced population
cycles of small rodents
have been the
characteristic feature Iin
northern regions

e RoboO disease infections
to humans mirror the
rodent fluatuations

e« Some changes in
rodent dynamics have
been seen recently --
global change???

Red vole



Density fluctations of rodents (voles
and lemmings) in NW Finnish Lapland
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Kilpisjarvi, N Finland Henttonen et al. 2002, unpubl



Basic differences in forest rodent dynamics
between temperate and N Boreal - Arctic zones,
even within a species

Temperate zone: N Boreal-Arctic:
short seasonal long duration of
peaks high peak density
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This dynamic pattern promotes
disease transmission



Main factors affecting dynamics of HFRS
due to Puumala hantavirus

Puumala is the most common hantavirus causing HFRS in

Europe, but with different epidemiological patterns in different
parts of Europe

North Temperate

More stable dynamics,

Cyclic host dynamics ) _
occassional mast driven peaks

Extended high-density periods Shorter high-density periods
Large homogenous landscape Fragmented, heterogenous
landscapes
—> Promotes rodent and virus —> Less efficient spread

spread and transmission
—> More HFRS in the North



Hantavirus infections in Europe

Reqgion PUUV DOBV SAAV Cases/year Seroprevalence
European Russia + + 3000 6%
|;inland + 1000 - 2000 5%, 20% in some areals
Sweden + 300 8% In Northern part
Germany + + 100 1-3%

France + 100

Belgium + 100 1.5%

Norway + 100

Slovenia + + + 15 2%

Netherlands + 10 1%

Denmark + + 10 1% in some areas
Slovakia + + + 10

Bosnia-Herzegovina + + 10

Greece + + 5 4%

Estonia + + 9%

Latvia + + 4%

Austria + 1.2%

Czech Republic + + 1-2%

Portugal 1%

Albania +

Serbia + +

laly + +



Forest coverage in Europe (by EFI) and forest rodent dyna  mics, and
predicted change in the distribution of forest biomes, and future forest
rodent patterns, with climate change
boreal cyclic snowy world shrinks

Total forest coverage, 1 km resolution

Forest landscape

homo!/ heterogeneity mast driven hanta dynamics

spread to north



Detecting spatial variation = Environmental
variation == Connection to the EDEN IP: _risk
mapping

Large geographical scale

- where in Europe is there a risk for PUUV disease?
- based on reported human cases

- low resolution data (involves EDEN LR-HIT)

Small geographical scale

- where does the virus persist in the risk areas?
- what causes persistence of the virus?

- based on bank vole data

- high resolution data (involves EDEN HR-HIT)
- to be used for mathematical models...



HFRS in Finland

Drastic
change at the
national level
In late
1990s...
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Seasonal change in epidemiology due to warm early winter |

n Finland

In winter 2005/2006: the peak was delayed from Nov - Decto  Jan.
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Long-term average of
seasonal occurrence of
HFRS in Finland

(Brummer-Korvenkontiuo et
al., 1999, Scand. J. Inf. Dis.
31:427-435)



The FAQ: How long do hantaviruses remain
Infectious outside the host after shed in excreta?

Physical environmental factors, like temperature
and humidity, affect the longevity and infectivity of
roboviruses outside the rodent host

Implications:

Understanding the transmission threshold densities
of hosts In different environmental conditions/
seasons/ biogeographic regions

Understanding the role of direct and indirect
transmission

Risk control of human infections



PUUYV remain infectious for at least 2 weeks outsid e the
host in lab conditions, possibly much longer in col d

temperatures in humid conditions.

Implications:

1) to geographic patterns in
transmission dynamics in
rodents - different
transmission threshold
densities

2) to human infection risk
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Cowpox

An emerging rodent-borne zoonosis
In Eurasia

Rodent reservoir; rodent dynamics

Earlier cross protection from
smallpox vaccination



Tularemia

Francisella tularensis - a bacterium

In temparate zone often tick-borne, but in
the north mosquitoe-borne

n
QU

n

Rodents are the reservoir, hares die

numans mostly glandular, also
monary

~inland, epidemiology in humans and

nares related to the cyclic dynamics of

rodents, the probable reservoir



Tularemia iIn mountain hares in Sweden
The connection to rodent cycles

rodent cycles :
hare range tularemia range

0000000000

only seasonal '
y / / limes |
) norrlandicus

0000000000

Morner et al. 1988,
J. Wildl. Dis. 24:422-433.



Voles and tularemia

Large variation in resistance
between rodent genera and
species

Time lag from rodent peak in
autumn to tularemia epidemic
next summer

Hypothesis

Rodent species differ in their
susceptibility to tularemia, and
therefore the roles of species as
tularemia carriers may vary in the
course of rodent cycle.

Changes in the rodent cyclicity
affect tularemia epidemiology

dead/total
Lemmus 9/9
Microtus 17/19
Clethrionomys 5/17

Henttonen & Soveri, in prep.

Susceptibility experiment







Why no E. multilocularis iIn
Fennoscandia - yet ?7??

e Hypotheses

Pronounced population fluctuations and
consequent deep crash phases in vole and fox
populations - establishment of the parasite, even
after an invasion, may be difficult

Generally too low densities of foxes to maintain
Em.

What, then, are the critical threshold densities o
foxes in the north for the spread, establishment
and maintenance of E m.



» Vole fluctuations have drastically changed in the n orth, and
resulting more stable and abundant fox populations could
contribute to the easier establishment of Em.

« If that occurs, a drastic change in human subsistence beh aviour in
the north, with economical losses for local people

Change in the fluctuations of various vole species _
in N Finland, (Henttonen 2000, and unpubl.) Estimated western range border of Em

|




Concluding: Immediate research needs

 The impacts of climate change on the dynamics of
diseases and parasites in the North:

— Direct physical impacts to main hosts, vectors and development
In intermediate hosts

— Indirect effects via food web dynamics, i.e. host dynamics
change due to the change in local community structure

— Spread of new parasites/pathogens to north

— Long-term dynamics of parasites/pathogens in relation to climate
and host reservoir dynamics

— The impacts of contaminants (e.g. POPs) on host immunology:

present disease and parasite loads could become more harmful
If the immunological status of host species declines due to
pollutants



e We need intensified international

Interdisciplinary research on these
problems in the north

For example, something like

"The emerging dynamics and impacts of

parasites and pathogens in the changing
North"

would be most appropriate!!



Thank you !
and please study
the zoonoses
carried by me and
my fellow species



....and remember that
our healthis
essential for the
northern indigenous
people!

Photo: S Laaksonen



