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CHYTRIDIOMYCOSIS: BD
̶ Fungal disease
̶ Globally distributed
̶ Origin Asia
̶ All amphibian orders, post metamorphosis
̶ Extinction: meso America, Australia, western USA
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BD IN EUROPE 
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http://www.bd-maps.net/



BD IN EUROPE
̶ Introduction linked to trade
̶ Impact: declines – apparent stability
̶ Local variation, poorly understood
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Susceptibility: intra vs interspecies differences

~ Bd strain
~ host factors
~ environment

Raimondo et al., PNAS, 2005

?

http://www.pnas.org/content/108/46/18732/F1.large.jpg


FUTURE SCENARIOS IN EUROPE?
̶ Cf talk A. Spitzen 
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DIAGNOSTICS / MITIGATION
̶ qPCR / necropsy / histopathology
̶ Mitigation:
̶ OIE listed
̶ Captivity: eradication possible
̶ Natural populations: ?
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CHYTRIDIOMYCOSIS: BSAL
̶ Fungal disease
̶ Origin Asia
̶ Infects Urodela + Anura
̶ Extirpation events 

8

> 90% decline in 6 months



ENVIRONMENTAL PERSISTENCE
Motile spores

Encysted spores



DOSE (IN)DEPENDENT COURSE OF DISEASE

RESERVOIR

DOSE INDEPENDENT COURSE OF DISEASE DOSE DEPENDENT COURSE OF DISEASE



NO IMMUNITY BUILD UP
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BSAL IN EUROPE
̶ Captive vs wild
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Spitzen et al., 2016



BSAL IN EUROPE
̶ Introduction linked to trade
̶ Potential impact in Europe

13



UNCERTAINTIES
̶ Aquatic environment
̶ Role of carriers
̶ Susceptibility?
̶ Spread?
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DIAGNOSTICS / MITIGATION
̶ qPCR / necropsy / histopathology
̶ Mitigation:
̶ OIE listed
̶ Captivity: eradication possible
̶ Natural populations: ?
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PREVENTION!
EX SITU?



TENDER

̶ Delineation of current Bsal range
̶ European early warning system
̶ Emergency action plans
̶ Sustainable mitigation
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EARLY WARNING SYSTEM

Diagnostic centres

Regional hotlinesPassive surveillance

Reference lab

Information to public 
and stakeholders
              +

SOPs for sampling of 
animals and hygiene 
procedures 

UK, the Netherlands, Spain, 
Germany, Belgium, Italy, 
France

 
https://bsalinfoeurope.wixsite.com/eubsalmitigation2017/ 

https://bsalinfoeurope.wixsite.com/eubsalmitigation2017/
https://bsalinfoeurope.wixsite.com/eubsalmitigation2017/
https://bsalinfoeurope.wixsite.com/eubsalmitigation2017/


EMERGENCY ACTION PLANS

̶ Species prioritization

̶ Species specific and general protocols 

https://bsalinfoeurope.wixsite.com/eubsalmitigation2017/ 

https://bsalinfoeurope.wixsite.com/eubsalmitigation2017/


RANAVIRUSES
̶ Large, ds DNA viruses: 6 species (Major Capsid 
Protein)

̶ Globally distributed
̶ Amphibians, reptiles, fish (?)
̶ All life stages

Pictures: © D Willems



RANAVIRUSES IN EUROPE
Since 1968 at least (Croatia)…
Recent: Nl, Fr, Po, E

Price et al., 2017





RANAVIRUSES IN EUROPE
̶ Recent introductions?
̶ ~ trade
̶ Impact:
̶ Local variation
̶ Extinction?
̶ Poorly understood

̶ 15 species / 10 genera



RESERVOIRS
̶ Aquatic & terrestrial amphibians!
̶ Fish (?), reptiles?
̶ Environment



DIAGNOSTICS AND MITIGATION

̶ (q)PCR / necropsy / histopathology / virology
̶ BUT: live animals / carriers!
̶ Mitigation:
̶ OIE listed
̶ Captivity: ?
̶ Natural populations: ?



OTHER DISEASES, UNKNOWN IMPACT
̶ Herpesviruses
̶ Chlamydiales
̶ Mesomycetozoans (Amphibiocystidium)
̶ Oomycetes
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© J. Helder



TAKE HOME MESSAGE
̶ Bd, Bsal, ranaviruses: negative impact 
̶ Several potentially virulent pathogens
̶ Mitigation in natural populations?
̶ Sustainable control measures

̶ Prevention is key:
̶ Trade: quarantine, entry control
̶ Hygiene measures
̶ Monitoring
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