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Hva er miljggifter?

A Stoffer som er menneskeskapte eller som
slippes ut | naturen pga. menneskelig aktivitet

APBTegenskaper:
APersistenteA brytes sakte ned i naturen

ABioakkumulererd hgyere nivaer oppover |
naeringskjeden

AToksiskeAA negative helseeffekter




Hva erfluorerte stoffer (PFA®r)?




Bruk avfluorerte stoffer
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Menneskeskapte stoffer

Utslipp I natur og miljg

Eksponering av mennesker og dyr
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Stoffene
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Mer langkjedet PFAS | skismurning

Jonsvatnet Bank voleg
Jonsvatnet earthworm

Jonsvatnet soil

Granasen Bank vole
Granasen earthworm

Granasen soil

Ski wax (Kotthoff et al. 2015|)

Ski wax (Freberg et al. 2010)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

PFBA PFHxA PFHpAm PFOAm PFNAm PFDAm PFUdAR PFDoDAm PFTrDAm PFTeDA

C8A




Spgrsmal?



K

g!l#cuem lmuﬂu% #, Cite This: Environ. Sci Technol, 30006, 3004, J00(=300X pubsacs.org/est

Levels, Patterns, and Biomagnification Potential of Perfluoroalkyl
Substances in a Terrestrial Food Chain in a Nordic Skiing Area
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© Supporting Information

ABSTRACT: Perfluoroalkyl substances (PFASs) are used in a wide ®

range of consumer products, including ski products, such as ski waxes.

However, there is limited knowledge on the release of PFASs from such PROS BV1

products into the environment and the resultant uptake in biota and

transport in food webs. We investigated levels, patterns, and Bank vole
Earthworm

biomagnification of PFASs in soil, earthworms (Eisenia fetida), and
Bank voles (Myodes glareolus) from a skiing area in Trondheim, Norway.
In general, there was higher PFAS levels in the skiing area compared to -
the reference area with no skiing activities. The skiing area was "~
dominated by long-chained perfluorocarboxylic acids (PFCAs, 270%),
while the reference area was dominated by short-chained PFCAs
(>60%). The soil PFAS pattem in the skiing area was comparable to analyzed ski waxes, indicating that ski products are
important sources of PFASs in the skiing area. A biomagnification factor (BMF) > 1 was detected for Bank vole,,,,./
earthworm,, ;. for perfluorooctansulfonate in the skiing area. All other PFASs showed a BMF < 1. However, it should be noted
that these organisms represent the base of the terrestrial food web, and PFASs originating from ski wax may result to higher
exposure in organisms at the top of the food chain.
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Wax on skis could be harming the

Miljggifter funnet i dyr i skilpypene: environment

~2 2
f share ] /’\, @ D -
S Save 1

Skremt av fluorfunn i Granasen

En norsk forsker har funnet farlige miljggifter fra skismegring

igjen i levende organismer i skiomradet i Granasen i svb:sPORT W @ —
Trondheim.
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Tutkijat loysivat halyttavan maara
myrkkyja Norjan hiihtopyhatoista:

" "Aiheuttavat syopaa ja monia
haittoja ihmiskeholle”

Langdsparen i Holmenkollen och Lillehammer ar forgiftade. Foto: Bildbyran

Skidsparen forgiftade av
fluorvalla

UPPDATERAD 1¢

EMBER 2019 PUB

Skidvalla som innehaller fluor 4r halsofarlig.
En norsk granskning visar nu att markerna runt skidanlaggningarna i
Holmenkollen och Lillehammer har forgiftats av fluorvalla.

Holmenkollenin ymparistdsta 8ytyy halyyttavid maaria myrkyllisia fluorijaamia.
Kave: -

Enligt tidningen Dagbladet &r det vid dessa anldggningar och skidspar mycket
héga nivaer av fluorkemikalier i marken. Kemikalierna kan tas upp av djur och
transporteras vidare uppat i naringskedjan till manniskor, bland annat genom att
4ta fisk, vilt och dricka vatten. Ympéristolle haitallisten fluorivoiteiden ja@mien maara perinteisten
hiihtondyttamodiden ympiristdssa on Dagbladetin mukaan halyttava.

Julkaistu: 18.12.2015 19:32

- De har &mnena har visat sig ha effekter pa hormonsystemet vilket kan leda till

cancer och obalans i manga av kroppens system, sdger den norska forskaren

Randi Grgnnestad till Dagbladet. - Niillg voi olla monenlaisia seurauksia. M3m3 aineiden on naytetty vaikuttavan
hormonisysteemiin, aiheuttavan sydpas, ja atheuttavan epitasapainoa monissa
ihmiskehon systeemeissd, yliopistotutkija Randi Grennestad kuvailes
Dagbladetille.
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Hvilke effekter har
fluorerte stoffer pa
helsen?

A Kreft

A Redusert immunforsvar

A Forstyrre hormonsystemet
A Pavirke metabolismen

A Reduserffertilitet



Hvilke effekter har fluorerte
stoffer i skismurning pa
helsen?
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A Generelt fA studier

AFunnet hgye fluornivaer i blod til
profesjonelle smgarere

AMetini swixfabrikk i Italia:
A Leverkreft
A Lymfekreft
A Diabetes
A Skrumplever




Hvilke effekter har fluorerte
stofferi skismurninga
dyreliv?



Dopamin

ANevrotransmitter

ADopaminer viktig for
AMotivasjonog belgnning
ABevegelse = L ¥ Dopanine
A Atferd ' N\ metabolites
AAppetitt | l r - Dopamine

receptor



Effekter pa dopamin i hjernen til mus

Dopamine(ng/mgww)
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Metabolitt/ dopaminratio

Effekter pa dopamimetabolismen i hjernen til mus
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Hva vil dette si for
musene”?

AEndret atferd?
AMer aggressive?
AEndret appetitt?

AKan péavirke andre systemer i
kroppen!
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Effekterpatestosteroni mus
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A Effekt pa muskelvekst?

A Effekt pa atferd?

A Effekt pa fettforbrenning?
A Effekt pa reproduksjon?



Korrelasjon vs. kausalitet
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