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Global Change 
±

EinflXVV aXf KrankheiWVerreger Xnd 
VekWoren

LehrXnWerlagen ± nXr ]Xm perV|nlichen GebraXch



Global Change Biolog\
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Modified after Martinou et al͘ ;ϮϬϮϬͿ

GCB с Global Change BiologǇ

GCB



Global Change Biolog\
- KrankheiWVerreger Xnd 
VekWoren
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� InYaViYe ArWen + EID

� GlobaliVierXng

� Globaler KlimaZandel

� LandnXW]Xng

� VerlXVW der BiodiYerViWlW

� BiologiVche AdapWierXng Xnd 
EYolXWion



KrankheiWVerreger Xnd 
VekWoren - DefiniWionen
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� KrankheiWVerreger ± PaWhogen ± YerXrVachW ErkrankXng

� InfekWionVkrankheiW ± DXrch einen Erreger YerXrVachWe ErkrankXng

� ZoonoVen - Vind Yon WirbelWier ]X MenVch Xnd Yon MenVch ]X WirbelWier 
�berWragbare InfekWionVkrankheiWen

� VekWor ± Ein ArWhropode (InVekW, Milbe, Zecke) alV hberWrlger Yon Erregern

� VecWor-Borne DiVeaVeV ± Eine Yon Erregern die Yon VekWoren �berWragen 
Zerden YerXrVachWe InfekWionVkrankheiW

� VekWorkompeWen] ± Die FlhigkeiW eineV VekWorV einen Erreger ]X �berWragen
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Emerging InfecWioXV DiVeaVeV 
(EID)

� �beUVeW]W: Sich aXVbUeiWeQde RdeU NeXe
IQfeNWiRQVNUaQNheiWeQ

� ViQd InfekWionVkrankheiWen (deV MenVchen), deUeQ 
VRUNRPPeQ iQ deQ OeW]WeQ JahU]ehQWeQ geVWiegeQ iVW RdeU 
die iQ QaheU ZXNXQfW ZahUVcheiQOich aXfWUeWeQ ZeUdeQ.
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EID - UrVachen

� NeXe IQfeNWiRQVNUaQNheiWeQ eQWVWeheQ aOV FROge YRQ 
MXWaWiRQeQ iP GeQRP RdeU deU EYROXWiRQ deU EUUegeU 
(BeiVSieO: EQWeURhlPRUUhagiVche EVcheUichia cRli).

� WiVVeQVchafWO. UQWeUVXchXQgeQ (PROeNXOaUe Ph\ORgeQie) ±
eiQe AUW eigeQWOich 2 AUWeQ (].B. bei P. RYale)
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EID - UrVachen

� BeUeiWV beNaQQWe EUUegeU VSUiQgeQ aXf QeXe WiUWe RdeU 
geRgUafiVche GebieWe �beU (BeiVSieOe: VRgeOgUiSSe H5N1, 
WeVW-NiO-ViUXV, DiURfilaUieQ, Ba\liVaVcaUiV SURc\RQiV).

WaVchblUVSXOZXUP (Ba\liVaVcaUiV SURc\RQiV; cUediW: DPD[, U.S. FiVh & WiOdOife SeUYice )
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EID - UrVachen

� MeQVchOiche EiQgUiffe YeUlQdeUQ gNRV\VWePe XQd VchaffeQ 
daPiW QeXe KRQWaNW]RQeQ PiW YRUheU iVROieUWeUeQ KeiPeQ 
XQd VeUlQdeUXQgeQ (WeiOV AXVZeiWXQgeQ) YRQ KeiP- RdeU 
KeiPWUlgeUYeUbUeiWXQg. 

� BeiVSieO: AXVbUeiWXQg deV RifW VaOOe\ ViUXV iQ bg\SWeQ; 
dieVeV AUbRYiUXV ZiUd dXUch MRVNiWRV �beUWUageQ, deUeQ 
LebeQVUaXP dXUch eiQeQ DaPPbaX eUZeiWeUW ZXUde.

� BeiVSieO: KRQVXP YRQ bXVh PeaW (EbROa???)

� BeiVSieO: FOXghXQde iQ beViedeOWeQ GebieWeQ ± NiSSah
ViUXV
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EID - UrVachen

� BeUeiWV beNaQQWe EUUegeU, die beUeiWV eUfROgUeich beNlPSfW
ZXUdeQ, ].B. aXfgUXQd YRQ AQWibiRWiNaUeViVWeQ]eQ

� BeiVSieOe: VieOfachUeViVWeQ] bei TXbeUNXORVe, 
MeWhiciOOiQUeViVWeQWe SWaSh\lRcRccXV aXUeXV

� ZXVaPPeQbUXch deU |ffeQWOicheQ GeVXQdheiWVV\VWePV
ZiedeU bedeXWVaP (BeiVSieOe: DiShWheUie, KeXchhXVWeQ) ±
MaOaUia iQ gVWeUUeich iQ deQ WeOWNUiegeQ!!!



MeQaUd eW aO. NEJM (2016)
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EID - UrVachen

� Bei PaQcheQ KUaQNheiWeQ, die biVheU QichW aOV 
IQfeNWiRQVNUaQNheiWeQ NOaVVifi]ieUW ZXUdeQ, eUOaXbeQ 
YeUbeVVeUWe VeUfahUeQ ]XP NachZeiV deU EUUegeU die 
IdeQWifi]ieUXQg deU eigeQWOicheQ KUaQNheiWVXUVache

� BeiVSieO: HelicRbacWeU S\lRUi,                                
BlaVWRc\VWiV hRPiQiV

cUediW:VaOeQWia LiP VaO]Q
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EID - MenVchliche AkWiYiWlWen Wragen in 
YielfllWiger WeiVe ]Xr AXVbreiWXng 
neXarWiger InfekWionVkrankheiWen bei

� MRdeeUVcheiQXQgeQ: BeiP PieUceQ XQd bei TlWRZieUeQ 
NaQQ daV HeSaWiWiV C-ViUXV �beUWUageQ ZeUdeQ.

� IP RahPeQ deU GORbaOiVieUXQg bUeiWeQ Vich 
KUaQNheiWVeUUegeU VchQeOOeU ]ZiVcheQ deQ KRQWiQeQWeQ 
aXV. TUaQVSRUW: ].B. TigeUPRVNiWR

� GORbaO WaUPiQg



GlobaliVierXng

� VRUgaQg, daVV ZeOWZeiWe 
VeUfOechWXQgeQ iQ YieOeQ BeUeicheQ 
(WiUWVchafW, PROiWiN, KXOWXU, UPZeOW, 
KRPPXQiNaWiRQ) ]XQehPeQ, XQd ]ZaU 
]ZiVcheQ IQdiYidXeQ, GeVeOOVchafWeQ, 
IQVWiWXWiRQeQ XQd SWaaWeQ

� ³iV Whe SURceVV Rf ZRUOd VhUiQNage, Rf 
diVWaQceV geWWiQg VhRUWeU, WhiQgV 
PRYiQg cORVeU. IW SeUWaiQV WR Whe 
iQcUeaViQg eaVe ZiWh Zhich VRPebRd\ 
RQ RQe Vide Rf Whe ZRUOd caQ iQWeUacW, WR 
PXWXaO beQefiW, ZiWh VRPebRd\ RQ Whe 
RWheU Vide Rf Whe ZRUOd´ (LaUVVRQ, 2001)
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BeUQhaUd FXchV

GePeiQfUei, 
hWWSV://cRPPRQV.ZiNiPedia.RUg/Z/iQde[.ShS?cXUid

=108657

WegPaQQ



Alien SpecieV
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Aga-KU|We (RhiQella PaUiQa; cUediW: FURgg\daUb)

DeXWVch ± NEOBIOTA

DefiniWion (IUCN 2000): 
� EiQe AUW die aX�erhalb deV 

naW�rlichen
VerbreiWXngVgebieWeV
aQgeWURffeQ ZiUd

� AXVbUeiWXQg dXUch
MenVchen YerXrVachW
(abVichWOich RdeU XQabVichWOich) 



NeobioWa

NeRbiRWa ± nach 1492!!!  

Bei dieVeQ XQWeUVcheideW 
PaQ eiQgeb�UgeUWe 

PfOaQ]eQ (NeRSh\WeQ), 

PiO]e (NeRP\ceWeQ) 

XQd TieUe (NeR]ReQ).

15

WaQdeUUaWWe (RaWWXV QRUYegicXV; cUediW: HaQV-J|Ug HeOOZig)

MaUdeUhXQd (N\cWeUeXWeV SURc\RQRideV; cUediW: Ⱦɨɤɬɨɪ)
ɪɭɤɢɧɨɝɢ)



InYaViYe ArWen

� WeQQ eiQ NeRbiRW
SURbOePaWiVch ZiUd (IUCN)

� EffeNW aXf QeXeV HabiWaW ±
YeUXUVachW |kologiVchen, 
UmZelW, oder
ZirWVchafWlichen Schaden

� VeUdUlQgW eiQheiPiVche
AUWeQ
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GUaXh|UQcheQ (SciXUXV caURliQeQViV; cUediW: BiUdPhRWRV.cRP)
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VoraXVVeW]Xngen

� EWablierXng: NichW jede AUW, die eiQgeVchOeSSW ZiUd, NaQQ 
Vich daXeUhafW eWabOieUeQ RdeU e[SORViRQVaUWig YeUbUeiWeQ. 
EV daXeUW RfW JahUe RdeU VRgaU JahU]ehQWe biV Vich eiQe 
VWabiOe PRSXOaWiRQ eQWZicNeOW haW. FehOeQ QaW�UOiche FeiQde 
RdeU aQdeUe FaNWRUeQ (]. B. NOiPaWiVche), die die 
PRSXOaWiRQ UegXOieUeQ N|QQeQ, ZeUdeQ daQQ die iQYaViYeQ 
SSe]ieV ]X eiQeU eUQVWeQ BedURhXQg f�U die BiRdiYeUViWlW 
deV HabiWaWV.



InYaViYe (neobioWiVche) ArWen

� GeQeUaOiVWeQ
� SchQeOOeV WachVWXP
� RaVche ReSURdXNWiRQ
� MiW deP MeQVcheQ 

aVVR]iieUW 
� AQSaVVXQgVflhig aQ 

YeUVchiedeQe 
LebeQVUlXPe

� FlhigNeiW ]XU UaVcheQ 
VeUbUeiWXQg
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NXWUia (M\RcaVWRU cR\SXV; cUediW: SiOYeUije)



ÄNeonaWiYe SpecieV³

� AUW die aX�erhalb ihreV
naW�rlichen
VerbreiWXngVgebieWeV
YorkommW

� AXVbUeiWXQg QichW diUeNW
PiW deP MeQVcheQ 
aVVR]iieUW (abeU PiW
FROgeQ deV 
KOiPaZaQdeOV)
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LRQe VWaU WicN (APbl\RPPa aPeUicaQXP; cUediW: CDC)



KlimaZandel 
ParaViWen Xnd VekWoren

� DaV KOiPa beeiQfOXVVW die 
hberWragXngVraWe, 
geographiVche AXVbreiWXng XQd
(Wieder-)AXfWreWen YRQ VeNWRUeQ
XQd VBDV

� Die An]ahl der VekWoren, Xnd 
deren AkWiYiWlWV]eiWraXm VWeigW
PiW h|heUeQ TePSeUaWXUeQ, 
geQaXVR Zie die EnWZicklXng der 
Erreger in den VekWoren (RRcNO|Y
aQd DXbURZ, 2020)
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GeQchi eW aO. 2005

SiPRQ eW aO. 2012



LandnXW]Xng - VerlnderXng
DeforeVWaWion - WaldrodXng

� PlaVPRdiXP kQRZleVi ± MaOaUia 
EUUegeU bei MaNaNeQ iQ SO-AVieQ 
(].B. FXehUeU eW aO. 2014)

� MaOa\Via ± ZahO deU MaOaUiaflOOe 
VaQN

� SeiW 2004 ZiedeU AQVWieg YRQ 
MaOaUia-FlOOeQ iQ MaOa\Via

� SSiOORYeU YRQ AffeQ aXf deQ 
MeQVcheQ

� MeQVch-SWechP�cNe-MeQVch???
21

IbaPa



BiologiVche AnpaVVXng
- VpilloYer
� 131 ZeVWOiche FOachOaQd GRUiOOaV -

KRWSURbeQ

� 95 BOXWSURbeQ YRQ MeQVcheQ 
(WhaWPaQ FP)

� PlaVPRdiXP RYale ZallikeUi ± eiQ 
GRUiOOa XQd ]Zei MeQVcheQ ±
SRViWiY ± ideQWeU HaSORW\S (MaSXa
eW aO. 2018)

� gko-ToXriVmXV?
22

MRdU\ DaYid

hWWS://ZZZ.cRXQWU\UeSRUWV.RUg/cRXQWU\/CeQWUaOAfUicaQReSXbOic.hWP



BiRORgiVche AQSaVVXQg
- VSiOORYeU
� PlaƐŵŽdiƵŵ  ŵalaƌiae und P͘ 

bƌaƐiliaŶƵŵ genetisch ident ;in bisher
analǇsierten GenenͿ

� Wirtsǁechsel ʹ ǀom Menschen auf 
Neuǁeltaffen oder ǀice ǀersa͍

23

Lalremruata et al͘ ϮϬϭϱ
http͗ͬͬen͘ǁikipedia͘orgͬǁikiͬIma
ge͗MarmosetͺcopǇ͘jpg



Global Change ±
EinflX� aXf 
ParaViWen Xnd 
VekWoren?

- BeiVpiele

24



H\alRPPa PaUgiQaWXP 
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� hbeUWUlgeU deV CUiPeaQ-CRQgR 

haePRUUhagic feYeU YiUXV 

� TeiOe deV BaONaQV, BXOgaUieQ, Z\SeUQ, 

FUaQNUeich, GUiecheQOaQd, IWaOieQ, 

PRUWXgaO, UNUaiQe, RXVVOaQd, NRUdafUiNa, 

NaheU OVWeQ

� EiQ]eOQe FXQde iQ aQdeUeQ LlQdeUQ (].B. 

DeXWVchOaQd) - QichW eWabOieUW
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27
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WaVchblUVSXOZXUP - Ba\liVaVcaUiV 
SURc\RQiV

� IQYaViYeU PaUaViW deU PiW iQYaViYeU 
SlXgeWieUVSe]ieV EXURSa eUUeichWe!!!

� HaXSWZiUW: WaVchblU

� ZZiVcheQZiUW: NageU

� ZRRQRVe - RNXOlUe OaUYa PigUaQV (AXge), 
QeXUaOe OaUYa PigUaQV (GehiUQ, 
R�cNeQPaUN), aQdeUe OUgaQe (YiVceUaOe
OaUYa PigUaQV)

� AXfQahPe - EieU - SchPXW]-
/SchPieUiQfeNWiRQ

� S\PSWRPe: hbeONeiW, 
LebeUYeUgU|�eUXQg,.. ; biV ]X EUbOiQdXQg, 
KRPa

WaVchblUVSXOZXUP, cUediW: CDC
WaVchblU, cUediW: Pa[VRQ WReObeU



29

WaVchblUVSXOZXUP - Ba\liVaVcaUiV 
SURc\RQiV
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WaVchblrVpXlZXrm-
Ba\liVaVcaUiV SURc\RniV 
(DXVcheU eW aO. 2021)

QXaUWO

� HiWWiVaX ± VRUaUObeUg (NRY. 2019)

� MlQQO. WaVchblU - �beUfahUeQ

� SSXOZ�UPeU iP DaUP

� GeQeWiVche AQaO\Ve ± Nahe YeUZaQdW ]X 
SSXOZ�UPeUQ aXV HeVVeQ
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APeUiNaQiVcheU RieVeQOebeUegeO -
FaVciRlRideV PagQa

� LebeUSaUaViW YRQ CeUYideQ, abeU aXch 
SchafeQ XQd RiQdeUQ

� bei faOVcheQ WiUWeQ Zie SchafeQ RfW W|dOich

� biV ]X 10 cP gUR�, PehUeUe cP bUeiW

� geOaQgWe EQde 19. JhUdV. Qach EXURSa -
XUVSUgO. NRUdaPeUiNa

� HeXWe - MiWWeOeXURSa - aXch g (].B. 
DRQaXaXeQ)

� ZZiVcheQZiUW: NOeiQe SXPSfVchQecNe 
(Galba WUXQcaWXla)
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Alpine Regionen ±
BiologiVche AnpaVVXng
� MehUeUe SWXdieQ iQ WeVW-gVWeUUeich ±

RRWZiOd (CeUYXV elaShXV), AOSeQVWeiQbRcN
(CaSUa ibe[), GlPVe (RXSicaSUa UXSicaSUa), 
RehZiOd (CaSUeRlXV caSUeRlXV) XQd 
RRWf�chVe (VXlSeV YXlSeV) 

� DiYeUVe VBDV ].B. PiURSOaVPeQ (BabeVieQ) 
XQd AQaSlaVPa ShagRc\WRShilXP

� 148 BOXWSURbeQ YRQ AOSeQPXUPeOWieUeQ
(MaUPRWa PaUPRWa) ± aOOe QegaWiY aXf VBDV

� M|gOiche IQdiNaWRUaUW f�U daV VRUhaQdeQVeiQ
YRQ VeNWRUeQ iQ aOSiQeQ RegiRQeQ

HRdåiü eW aO. 2015; Cp]aQQe eW aO. 2017; HRdåiü eW aO. 2018; MeVVQeU eW aO. 2019; KRgOeU eW aO. 2021, FXehUeU eW aO. 2021

B|hUiQgeU FUiedUich

CC BY-SA 3.0, hWWSV://cRPPRQV.ZiNiPedia.RUg/Z/iQde[.ShS?cXUid=1028621



Maůaƌia͍



Malaria in MiWWeleXropa

MaOaUia iQ MiWWeOeXURSa 
ZlhUeQd deV 19. 
JahUhXQdeUWV

* P.YiYa[
* P.falciSaUXP

WERNSDORFER: MaOaUia
iQ ASPgCK- ÄAP|beQ, BaQdZ�UPeU, 

ZecNeQ,...³



Malaria in MiWWeleXropa

EliminierXng: 1962 
o haXSWVlchlich dXUch effi]ienWe DiagnRVe & TheUaSie!

MiWWeOeXURSliVche GebieWe
PiW aXWRchWhRQeU MaOaUia
iP 20. JahUhXQdeUW

* P. YiYa[
* P. falciSaUXP

WERNSDORFER: MaOaUia
iQ ASPgCK- ÄAP|beQ, BaQdZ�UPeU, 

ZecNeQ,...³
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MaOaUia iQ GUiecheQOaQd

CDC
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MaOaUia iQ GUiecheQOaQd

� AXVgeURWWeW 1974

� 2009-2012 ± 267 FlOOe (iQNO. IPSRUWieUWe FlOOe)

ABER

� 69/267 (26%) aXWRchWhRQe FlOOe ± PlaVPRdiXP YiYa[

� COXVWeU ].B. S�dOicheU PeORSRQQeV
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MaOaUia iQ GUiecheQOaQd

ECDC



FiůaƌiŽide HeůŵiŶƚheŶ iŶ MiƚƚeůeƵƌŽƉa͍



40

Ph\ORgeQie

DRPaiQ: EXNaU\RWa
KiQgdRP: AQiPaOia

Ph\OXP: NemaWoda
OUdeU: SSiUXUida
SXSeUfaPiO\: Filarioidea

SpecieV: 

DiURfilaUia immiWV
DiURfilaUia UeSenV
OnchRceUca YRlYXlXV
WXcheUeUia bancURfWi
BUXgia mala\i
ManVRnella
LRa lRa



41

Ph\ORgeQie

DRPaiQ: EXNaU\RWa
KiQgdRP: AQiPaOia

Ph\OXP: NemaWoda
OUdeU: SSiUXUida
SXSeUfaPiO\: Filarioidea

SpecieV: 

DiURfilaUia immiWV
DiURfilaUia UeSenV
OnchRceUca YRlYXlXV
WXcheUeUia bancURfWi
BUXgia mala\i
ManVRnella
LRa lRa

NEJM

CDC

CDC ZZZ.africaneZV.com



WiUWe

Canidae: DiURfilaUia immiWV; DiURfilaUia UeSenV

HXnd: OnchRceUca lXSi; AcanWhRcheilRnema UecRndiWXm

RoWZild: OnchRceUca jakXWenViV; O. fle[XRVa; 
O. WXbengenViV; O. WaUVicRla; O. VkUjabini

Reh: CeUcRSiWhifilaUia UXgRVicaXda

Rind: OnchRceUca gXWWRURVa; O. linealiV; PaUafilaUia    
bRYicRla

ArWiodacW\la Xnd EqXidae: SeWaUia WXndUa; SeWaUia eTXina

V|gel: CaUdiRfilaUia; EXfilaUia; SaUcRnema

hWWSV://cRPPRQV.ZiNiPedia.RUg/ZiNi/FiOe:GROdeQ_ReWUieYeU_Ad
ROeVceQW.jSg
hWWSV://cRPPRQV.ZiNiPedia.RUg/ZiNi/FiOe:Red_deeU_VWag.jSg
hWWSV://cRPPRQV.ZiNiPedia.RUg/ZiNi/FiOe:TXUdXV_PeUXOa13.jSg



VeNWRUeQ

CXlicidae:
DiURfilaUia immiWiV
DiURfilaUia UeSenV 
SeWaUia Vpp.

Kriebelm�cken Xnd GniW]en: 
OnchRceUca Vpp. 
EXfilaUia Vpp.

Fl|he Xnd LlXVe: 
AcanWhRcheilRnema UecRndiWXm

Zecken (].B. braXne HXnde]ecke):
CeUcRSiWhifilaUia gUaVVi

hWWSV://cRPPRQV.ZiNiPedia.RUg/ZiNi/FiOe:SiPXOiXP_P1370234a.jSg
hWWSV://cRPPRQV.ZiNiPedia.RUg/ZiNi/FiOe:AedeV_aeg\SWi_biWiQg_hXPaQ.jSg
hWWSV://cRPPRQV.ZiNiPedia.RUg/ZiNi/FiOe:MRVTXiWR_(OchOeURWaWXV_aQQXOiSeV
)_aQd_Midge_(CXOicRideV_iPSXQcWaWXV)_biWiQg_hXPaQ_(Pe).jSg



DiURfilaUia iPPiWiV ± HeU]ZXUP deV 
HXQdeV

� NaQiQe XQd feOiQe 
NaUdiRSXOPRQlUe DiURfiOaUiRVe

� ZRRQRWiVch ± hXPaQe 
SXOPRQlUe DiURfiOaUiRVe

� KaXP WiUWVVSe]ifiWlW 

� CaQidae XQd FeOidae aOV 
EQdZiUW

� MeQVch ± VchOechW geeigQeWeU 
WiUW

� WiOdWieUe (SlXgeU) aOV WiUW: 
FXchV, SchaNaO, WROf, 
FUeWWcheQ Simon eW al. (2012) hWWSV://dRi.RUg/10.1128/CMR.00012-12



DiURfilaUia UeSeQV

� KaQiQe XQd feOiQe
VXbNXWaQ|Ve DiURfiOaUiRVe

� ZRRQRWiVch ± hXPaQe 
VXbNXWaQ|Ve XQd RNXOlUe 
DiURfiOaUiRVe

� KaXP WiUWVVSe]ifiWlW 

� CaQidae XQd FeOidae aOV 
EQdZiUW

� MeQVch ± VchOechW geeigQeWeU 
WiUW

� WiOdWieUe (SlXgeU) aOV WiUW: 
FXchV

OWUaQWR eW aO. (2013) VecWRU-bRUQe heOPiQWhV iQ dRgV aQd hXPaQV
iQ EXURSe. hWWSV://dRi.RUg/10.1186/1756-3305-6-16



VeNWRUeQ - CXOicidae

DiURfilaUia UeSenV

� AQRSheleV VS. (].B. AQ. 
PacXliSeQQiV)

� AedeV VS. (].B. AedeV 
albRSicWXV)

DiURfilaUia immiWV

� CXle[ VS.

� AedeV VS.

� AQRSheleV VS.

� CXliVeWa VS.

hWWSV://ZZZ.Qcbi.QOP.Qih.gRY/SPc/aUWicOeV/PMC3564894/
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EQWZicNOXQg iP VeNWRU

� BOXWPahO]eiW YRQ M�cNe bei 
iQfi]ieUWeQ WiUW ± AXfQahPe 
YRQ MiNURfiOaUieQ

� 24h ± MaOShigiVche Gefl�e

� L1 ± L2 ± L3

� ZeiW biV ]XU EQWZicNOXQg YRQ 
L3 ± TePSeUaWXUabhlQgig

� L3 ± ZaQdeUW ]X 
MXQdZeUN]eXgeQ

� LiPiWieUeQdeU FaNWRU: UPZeOW 
T (> 14�C) XQd IQYaViRQ deU 
MXQdUegiRQ

CaQcUiQi eW aO. 2007
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PUlYaOeQ] XQd AXVbUeiWXQgVd\QaPiN 

� LeW]WeQ JahUe: hlXfigeU iQ QeXeQ GebieWeQ gefXQdeQ (].B. 
DeXWVchOaQd)

� AXVbUeiWXQg YRQ S�deXURSa (].B. SSaQieQ, IWaOieQ) Qach MiWWeO- XQd 
NRUdeXURSa ± biV ]X 50� N iP FaOO YRQ D. iPPiWV

SiPRQ eW aO. 2012: 

ÄTheVe chaQgeV cRXOd be SaUWiaOO\ aWWUibXWed WR 
Whe gURZiQg iQWeUeVW Rf Whe VcieQWific cRPPXQiW\ iQ 

diURfiOaUiaViV, eVSeciaOO\ ZiWh UeVSecW WR hXPaQ 
iQfecWiRQV, aQd WR cOiPaWe chaQge, Zhich haV 

iQcUeaVed Whe UaQge Rf VSecific YecWRUV Rf 
DiURfilaUia VSS. iQ VRPe UegiRQV.³
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FlOOe beiP MeQVcheQ ± D. UeSeQV iQ 
gVWeUUeich

30 dRNXPeQWieUWe FlOOe

� 16 MlQQeU/14 FUaXeQ

SXbNXWaQ|Ve DiURfiOaUiRVe: (Q=24)

� UQWeU- XQd ObeUVcheQNeO, KQie, H�fWe

� BUXVW, A[iOaUOiQie

� SchXOWeU, HaQd

� KRSf, WaQge, NacNeQ, RUaOe MXcRVa

� ESidiP\diV

ONXOlUe DiURfiOaUiRVe: (Q=6)

� AXge

� OUbiWa

� ObeUeV Lid

� VXbNRQjXQNWiYaO



50

FlOOe beiP MeQVcheQ ± D. UeSeQV iQ 
gVWeUUeich
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ÄEUVWeU³ |VWeUU. FaOO (AXeU & SXVaQi 2007)

� SeSWePbeU 2006: 34 JahUe, ZeibOich

� MRVNiWRVWich aXf UechWeU HaQdfOlche ± TXPRU � 1 cP)

� HiVWRORgie ± D. UeSeQV

� SeURORgie ± D. UeSeQV; Qeg fRU D. iPPiWiV

� PCR ± D. UeSeQV

GeographiVche AnamneVe:

� AQgebOich g Qie YeUOaVVeQ

� ABER GUeQ]SROi]iVWiQ
NickelVdorf



EUVWe aXWRchWhRQe BeVchUeibXQg 
YRQ DiURfilaUia UeSeQV iQ gVWeUUeich

� JXQi biV ONWRbeU 2012 -
OaQdeVZeiWeV
SWechP�cNeQPRQiWRUiQg

� 2 SRROV PRViWiY
M|UbiVch: AQ. PacXliSeQQiV GUXSSe

RXVW: AQRSheleV algeUieQViV



DiURfilaUia UeSeQV iQ AXVWUia

53



XeQR-MRQiWRUiQg

� 2014-2016 ± 40.000 
SWechP�cNeQ aXV 
OVW|VWeUUeich 

� 20 PRROV SRViWiY 
(PeiVWeQ aXf SeWaUia
WXQdUa)

� EiQ]eOQe AQRSheleV 
SlXPbeXV SRViWiY aXf 
DNA YRQ D. UeSeQV



PUlYaOeQ] XQd 
AXVbUeiWXQgVd\QaPiN 

Die hbeUWUagXQg YRQ DiURfilaUia iVW abhlQgig YRQ 2 BediQgXQgeQ: 

� AQZeVeQheiW YRQ eiQeU MRVNiWR-SSe]ieV die deQ PaUaViWeQ �beUWUageQ 
NaQQ

� AQZeVeQheiW eiQeU geZiVVeQ AQ]ahO aQ                                                     
HXQdeQ die PiW adXOWeQ W�UPeUQ iQfi]ieUW                                                                   
ViQd die MiNURfiOaUieQ SURdX]ieUeQ

hWWSV://cRPPRQV.ZiNiPedia.RUg/ZiNi/FiOe:SeQQeQhXQd.jSg



PUiY.DR]. Mag. DU. HaQV-PeWeU FXehUeU
DeSaUWPeQW Rf PaWhRbiRORg\ 

IQVWiWXWe fRU PaUaViWRORg\ 

UQiYeUViW\ Rf VeWeUiQaU\ MediciQe VieQQa
VeWeUiQlUSOaW] 1,

A - 1210 VieQQa, AUSTRIA
haQV-SeWeU.fXehUeU@YeWPedXQi.ac.aW



BiodiYerViWlW
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� AbQahPe deU BiRdiYeUViWlW

� BiRdiYeUViWlW YRQ PaUaViWeQ YRQ ihUeQ
WiUWeQ abhlQgig

� VeNWRUeQ ± AUWiQYeQWaU iQ g????

� ABOL IQiWiaWiYe - BaUcRdiQg



Barcoding
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� DaWeQbaQN - c\WRchURPe R[idaVe I GeQ SeTXeQ]eQ
� MiQd. 4 IQdiYidXeQ/SSe]ieV
� FRWRdRNXPeQWaWiRQ + PRUShRORgiVche BeVWiPPXQg



Barcoding
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Barcoding
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� DaWeQbaQN - c\WRchURPe R[idaVe I GeQ SeTXeQ]eQ
� MiQd. 4 IQdiYidXeQ/SSe]ieV
� FRWRdRNXPeQWaWiRQ + PRUShRORgiVche BeVWiPPXQg
� 3 BeiQcheQ/KRSf
� PCR (667 bS FUagPeQW)



BaUcRdiQg

WeUbORZ eW aO. 2015



CXlicRideV (ZiWWUa eW aO. 2020) 

� gVWeUUeich 36 Ta[a (2011 
± 30 SSe]ieV)

� DUei QeXe AUWeQ iQ g

� CXlicRideV
gRUQRVWaeYae

� CXlicRideV
gUiVeidRUVXP

� CXlicRideV SallidicRUQiV

� KU\SWiVche AUWeQ

62
hWWSV://cRPPRQV.ZiNiPedia.RUg/ZiNi/FiOe:MRVTXiWR_(OchOeURWaWXV_aQQXOiSeV)_aQd_Midge_
(CXOicRideV_iPSXQcWaWXV)_biWiQg_hXPaQ_(Pe).jSg



Sandm�cken (Kniha eW al. 2020) 
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� > 3.500 SWechP�cNeQaUWeQ
� > 100 iQ EXURSa

� 51 iQ gVWeUUeich (8 GeQeUa)
� 44 eiQheiPiVche AUWeQ
� 3 SRWeQWieOO iQYaViYe AUWeQ
� 6 ÄQRQ-iQdigeQRXV´ SSe]ieV

64

SWechP�cNeQ - BacNgURXQd



SWechP�cNeQ

InVekWen

� DUeigOiedeUXQg deV K|USeUV 

(KRSf, ThRUa[, AbdRPeQ)

� 3 BeiQSaaUe!!!

� MXQdZeUN]eXge PiW XQWeUVchiedOicheQ 
FXQNWiRQeQ

SWechm�cken

� DiSWeUa ± UedX]ieUWeV 2WeV FO�geOSaaU

� SWechU�VVeO

� Se[XaOdiPRUShiVPXV hWWSV://cRPPRQV.ZiNiPedia.RUg/ZiNi/FiOe:CXOe[_SiSieQV_diagUaP_eQ.VYg



SWechP�cNeQ

E. A. GReOdi (1905) OV MRVTXiWRV QR PaUi. MePRUiaV dR MXVeX GReOdi. PaUi, BUa]iO. 



SWechP�cNeQ

CaUiQa ZiWWUa

EieU

PXSSe

LaUYe ± 4 
LaUYeQVWadieQ

IPagR

IPage: JaPeV GaWhaQ\, CDC



FRUPeQ deU EiQWeiOXQg YRQ 
SWechP�cNeQ

HaXVgelVen

PeUPaQeQWeV WaVVeU (].B. RegeQWRQQe)

MehUeUe GeQeUaWiRQeQ SUR JahU

LebW iQ deU Nlhe deV MeQVcheQ

BaXmh|hlenbr�Wer

PeUPaQeQW PiW WaVVeU gef�OOWeV BUXWhabiWaW

MehUeUe BUXWeQ (abeU OiPiWieUW)

Fr�hjahrVgelVen

IP FU�hOiQg Qach deU SchQeeVchPeO]e

PeUPaQeQWe GeZlVVeU

EiQe GeQeUaWiRQ SUR JahU InYaViYe SWechm�cken

NEOBIOTA

hberVchZemmXngVgelVen

VRQ hbeUVchZePPXQgeQ abhlQgig

].B. Pf�W]eQ, �beUVchZePPWe WieVeQ

EiQe BUXW



WiUWVSUlfeUeQ]
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� AQdUeaV TUeSWe

B\ GeRff GaOOice - hWWSV://ZZZ.fOicNU.cRP/ShRWRV/dejeX[[/5183806417/, 
CC BY 2.0, 
hWWSV://cRPPRQV.ZiNiPedia.RUg/Z/iQde[.ShS?cXUid=36910307 VRQ SeUYaVbePaO - EigeQeV WeUN, CC BY-SA 3.0, 

hWWSV://cRPPRQV.ZiNiPedia.RUg/Z/iQde[.ShS?cXUid=15804621



WiUWVSUlfeUeQ]

HeUSeWRShiOie OUQiWhRShiOie

MaPPaORShiOie AQWhURSRShiOie
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� AQdUeaV TUeSWe



ReOeYaQ]
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� AQdUeaV TUeSWe

� UQWeUVchiedOiche SWechP�cNeQaUWeQ ±
XQWeUVchiedOiche gNRORgie (YRQ GeQeUaOiVWeQ biV 
SSe]iaOiVWeQ)

� ZXVlW]Oiche PURbOePaWiN ± AUWNRPSOe[e

� Rolle alV VekWor Yon dieVen GegebenheiWen 
abhlngig!!!



MRVTXiWR BRUQe DiVeaVeV (MBDV)

72

Viren
� WeVW NiOe ViUXV, UVXWX ViUXV, Tah\Qa ViUXV

� \eOORZ feYeU/GeObfiebeU - AedeV aeg\SWi

� DeQgXe XQd ChiNXQgXQ\a ± Ae.aeg\SWi abeU aXch Ae. albRSicWXV

ParaViWen
� MaOaUia ± PlaVPRdiXP ± AQRSheleV SWechP�cNeQ

� FiOaUiRide HeOPiQWheQ ± XPgaQgVVSUachOich FiOaUieQ - (e.g. DiURfilaUia VSS.) ±
VeNWRUeQ PeiVW SWechP�cNeQ abeU aXch aQdeUe ].B. GQiW]eQ



� 51 iQ gVWeUUeich (2002 QXU 39 AUWeQ)
� 45 eiQheiPiVche AUWeQ
� 3 SRWeQWieOO iQYaViYe AUWeQ
� 6 ÄQRQ-iQdigeQRXV´ SSe]ieV

73

SWechP�cNeQ - gVWeUUeich

(poWenWiell) 
InYaViYe ArWenMediWerrane ArWen

ArWkomple[e

�berVehen



CXle[ SiSieQV KRPSOe[

BeiQhaOWeW YeUVchiedeQe 
SSe]ieV/FRUPeQ/BiRW\SeQ

� C[. SiSieQV fRUP SiSieQV

� C[. SiSieQV fRUP 
PRleVWXV

� C[. WRUUeQWiXP

� H\bride

� RROOe ± VeNWRU ± X.a. 
WNV, aYilUe POaVPRdieQ

E. A. GReOdi (1905) OV MRVTXiWRV QR PaUi. MePRUiaV dR MXVeX GReOdi. PaUi, BUa]iO
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RROe Rf MRVTXiWReV (ECDC)



76

WNV C\cOe



gVWerreich?

� 2008 ZXUdeQ iQ gVWeUUeich eUVWPaOV bei GUeifY|geOQ
NOiQiVche WNV-IQfeNWiRQeQ deU LiQie 2

� HXPaQ: 2009-2018: 54 WNV FlOOe  (daYRQ 10 IPSRUWe)
� BOXWVSeQdeU ± ZeUdeQ aXf WNV geVcUeQQed

(SWiaVQ\ eW aO 2013)WieQ(d]iejeN eW aO 2015)

� PfeUd
± 5 FlOOe 2016-2018 WNND (VeWPedXQi)

77



78

WNV EXURSe



WeVW-Nile VirXV (WNV)

SRXUce: ECDC



CXle[ SiSieQV KRPSOe[ 

� a 1,500 C[. SiS. SWechP�cNeQ

� DNA E[WUaNWiRQ YRQ 1-2 BeiQe

� MROeNXOaUe SSe]ifiNaWiRQ

(cT 11 ORci XQd ace-2)

.
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CXle[ SiSieQV KRPSOe[ 

Lane 2-4: PCR - Bahnck Xnd FonVeca (2006); 
Lane 6-7: PCR- SmiWh Xnd FonVeca (2004); 
Lane 1 & 5: Marker (100 bp); 
Lane 2: C[. SiSienV form SiSienV/C[. SiSienV form mRleVWXV; 
Lane 3: C[. SiSienV form mRleVWXV; 
Lane 4: C[. SiSienV form SiSienV; 
Lane 6: C[. SiSienV form SiSienV; 
Lane 7: C[. WRUUenWiXm



CXle[ SiSieQV KRPSOe[ ± H|hOeQ 

� 2015-2018 ± 44 H|hOeQ iQ 
OVW|VWeUUeich

� 150 SWechP�cNeQ (AVSiUaWRU)

.



OUWhRSRdRP\ia SXlcUiSalSiV
(�beUVeheQ??)

� VeUbUeiWXQg ± ].B. NW-EXURSa, MiWWeOPeeUUegiRQ (RaPVdaOe aQd SQRZ 2001) 

� NachZeiVe: UQgaUQ, BeOgieQ

� 1 WeibcheQ iQ BG: WieQ

� RUQiWhRShiO, VWichW VeOWeQ deQ MeQVcheQ

� VeUPXWOich QichW QeX, abeU: E[SaQViYeV PediWeUUaQeV FaXQeQeOePeQW

LeW]We EiV]eiW: MiWWeOPeeUUaXP            PRVWgOa]iaO QRUdZlUWV



AQRSheleV h\UcaQXV

� WeiW YeUbUeiWeW iQ EXURSa 

(MiWWeOPeeUUegiRQ)

� WieQ iQ 2012 (LebO eW aO. 2013)

� BXUgeQOaQd iQ 2012 (SeideO eW aO. 

2013) ± aYilUe POaVPRdieQ

� VeNWRU: SiQdbiV XQd Tah\Qa ViUXV; 

SRWeQWieOOeU VeNWRU YRQ hXPaQeQ

POaVPRdieQ (AVieQ) XQd DiURfiOaUieQ





CXliVeWa lRQgiaUeRlaWa

� UUVSU�QgOich PediWeUUaQe AUW - WeiW YeUbUeiWeW 

iQ EXURSa

� SWUeQg RUQiWhRShiOe AUW

� GaPOiW], SWeieUPaUN 2012

� FiQNeQVWeiQ, KlUQWeQ 2012 (SeideO eW aO. 2013)

� OUWh a.d. DRQaX, Ng 2013 



IŶǀaƐiǀe SƚechŵƺckeŶ͍



AViaWiVcheU TigeUPRVNiWR (AedeV 
albRSicWXV)

CDC/ JaPeV GaWhaQ\

� UUVSU�QgOich aXV S�d XQd S�dRVW-AVieQ

� EiQVchOeSSXQg: AObaQieQ 1979 (aXV ChiQa)

� IWaOieQ: 1990 (aXV USA)

� EUVWeU FXQd iQ g: S�dVWeieUPaUN (2012)

� WaUeQWUaQVSRUWe (ReifeQ); ReiVeWlWigNeiWeQ

� AVVR]iieUW PiW KOiPaZaQdeO

� LlVWOiQg ± WagaNWiY

� MaVVeQhafWe VeUPehUXQg

� KRQNXUUeQ] f�U aQdeUe SWechP�cNeQ

� VeNWRU YRQ DeQgXe, ChiNXQgXQ\a ± eUVWe FlOOe 
iQ FUaQNUeich XQd IWaOieQ!!!!



AViaWiVcheU TigeUPRVNiWR (AedeV 
albRSicWXV)

� SWldWiVch, YRUVWldWiVch, 
OlQdOiche GebieWe

� EieU N|QQeQ iQ AXWRUeifeQ 
geOegW ZeUdeQ

� MeQVch, SlXgeWieUe, 
V|geO 

� effeNWiYe 
KUaQNheiWV�beUWUlgeU

hWWSV://cRPPRQV.ZiNiPedia.RUg/ZiNi/FiOe:LebeQV]\NOXV_deU_AViaWiVcheQ_TigeUP%C3%BCcNe_AedeV_aObRSicWXV_V\Q._SWegR
P\ia_aObRSicWa.jSg

hWWSV://cRPPRQV.ZiNiPedia.RUg/ZiNi/FiOe:AOWUeifeQ_17032007_01.jSg
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AViaWiVche BXVchP�cNe (AedeV 
jaSRQicXV)

� UUVSU�QgOich aXV AVieQ ± JaSaQ, 
S�dNRUea, ChiQa

� EUVWe iQYaViYe SWechP�cNeQaUW die 
Vich iQ ZeQWUaOeXURSa aXVbUeiWeW

� EUVWeU FXQd iQ g (S�dbXUgeQOaQd 
2011)

� AVVR]iieUW PiW KOiPaZaQdeO

� LlVWOiQg ± WagaNWiY

� MaVVeQhafWe VeUPehUXQg

� KRQNXUUeQ] f�U aQdeUe SWechP�cNeQ

� VeNWRU YRQ WeVW-NiOe
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AedeV jaSRQicXV ± biV 2016

93

SRXUce:
SeideO eW aO. PaUVec 2016a
SeideO eW aO. PaUVec 2016b
ZieONe eW aO. PaUVec 2016



AedeV jaSRQicXV ± BXUgeQOaQd

94

2014 2015 2016

2017

2018



AedeV kRUeicXV
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� UUVSUXQg: OVWaVieQ

� EXURSa: eiQige 

FXQde/PRSXOaWiRQeQ ±

BeOgieQ, SchZei], 

DeXWVchOaQd, IWaOieQ, 

UQgaUQ

� VeNWRU ± DiURfilaUia VSS.

SRXUce: hWWSV://ecdc.eXURSa.eX/eQ/diVeaVe-YecWRUV/facWV/PRVTXiWR-
facWVheeWV/aedeV-NRUeicXV
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AedeV kRUeicXV ± 2018
(FXehUeU eW aO. 2020)

SRXUce IWaO\:
MRQWaUVi eW aO. 2015
hWWSV://ZZZ.eQWRVWXdiR.cR
P/aedeV-NRUeicXV-aQd-
jaSRQicXV-VSUeadiQg/



Alien AedeV ± AXVWria 2017/18
(SchReQeU eW aO. 2019; FXehUeU eW aO. 2020)
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Home-made Trap
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Picture͗
Daǀid Ebmer
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ZXVammenfaVVXng
� GORbaO ChaQge ± PaUaViWeQ XQd VeNWRUeQ

� NeRQaWiYe, aOieQ (NeRbiRWa) XQd iQYaViYe AUWeQ; BiRdiYeUViWlW

� GORbaOiVieUXQg XQd COiPaWe ChaQge

� LaQdQXW]XQg XQd AdaSWiRQ aQ UPZeOWbediQgXQgeQ

gVWerreich

� BiRdiYeUViWlW ± AUWiQYeQWaU YRQ VeNWRUeQ (abeU aXch PaUaViWeQ)

� NeRbiRWiVche PaUaViWeQ XQd VeNWRUeQ

CC BY-SA 3.0, hWWSV://cRPPRQV.ZiNiPedia.RUg/Z/iQde[.ShS?cXUid=1028621
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